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Derleme

Cocukluk cag epilepsilerinde ketojenik diyet uygulamalari

Ketogenic diet practices in childhood epilepsies

Aycan UNALP

SBU, Dr. Behget Uz Cocuk Hastaliklart ve Cerahisi Egitim ve Arastirma Hastanesi, Izmir
oz

Ketojenik diyet cocukluk ¢aginin direngli epilepsilerinin nonfarmakolojik tedavisinde
etkili olmasi igin gelistirilmistir. Buna ilaveten glukoz transport bozuklugu-1 sendro-
mu gibi baz1 metabolik hastaliklarin tedavisinde 1. se¢enek tedaviyi olusturmaktadir.
Biiyiime ve laboratuvar degerlerinin yakindan izlenmesi gereklidir. Bu nedenle bu
¢ocuklarla ilgilenen ¢ocuk hekimlerinin de diyetle ilgili yeterli bilgisinin olmas1 gerek-
mektedir. Ketojenik diyetin nébetleri kontrol edici etkisinin mekanizmasi halen aktif
olarak aragtirilmaktadir fakat bircok teori 6ne siiriilmiigtiir. Aralik 2006’da Charli
Dernegi ketojenik diyet kullammminda deneyimli olan 9 iilkeden 26 pediatrik epilepto-
lojist ve diyetisyenrden olusan bir komisyon ile panel yapmistir. Bu grup KD’in klinik
yonetimiyle ilgili konsensus gelistirdi. Bu makalede KD’in nébete karg1 olan etki
mekanizmalari, klinik endikasyon ve kontrendikasyonlar: tartigilacakuir. Hasta se¢i-
mi, KD 6ncesi danigsma ve degerlendirme, KD tipinin se¢ilmesi, uygulama, eklemeler,
izlem ve yan etkilerin yonetimi basamaklarimdan olugsmaktadir. KD alan ¢ocugun
izlenmesi sirasinda pediatrik nérolog, pediatrist ve diyetisyenin birlikte gosterecegi
¢caba KD tedavisinin bagsarisin1 ve olusabilecek yan etkilerin taninmasi, korunmasi ve
giderilmesinde esastir. Bu derlemede, genel pediatristlerin KD kullanan ¢ocuklarin
bakimiyla ilgili bilmeleri gereken becerileri arttirarak ¢ocugun aile ve bakicilarina
danmigma vermesini saglayacaktir.

Anahtar kelimeler: Ketojenik diyet, ¢ocukluk ¢agi, direngli nébet, konsensus
ABSTRACT

Ketogenic diet is a non-pharmacologic treatment developed to be effective in childhood-
resistant epilepsy. It is also the first-line treatment for many of these metabolic diseases
such as deficiency of glucose transporter 1. Growth and laboratory values need to be
closely monitored. For this reason, pediatricians interested in these children should
also have adequate knowledge of the diet. The mechanism of the seizure-controlling
effect of ketogenic diet is still actively being investigated, but many theories have been
proposed. In December 2006, the Charli Association organized a panel with a commis-
sion of 26 pediatric epileptologists and dietitians from 9 countries experienced in the
use of ketogenic diet. This group has developed a consensus on the clinical management
of KD. In this article, the mechanism of neuroprotective action of KD, clinical indica-
tions and contraindications will be discussed. Patient selection consists of phases of
counseling and evaluation before use of KD, selection of the type of KD, its administ-
ration, supplementations, follow-up and management of side effects. The combined
effort of the pediatric neurologist, pediatrician and dietician during the monitoring of
the child receiving KD is essential in the recognition, protection and elimination of the
success of the KD treatment and its possible side effects. In this review, general pediat-
ricians will be able to provide advice to the child’s family and caregivers by increasing
the skills they need to know about the care of children using KD.

Keywords: Ketogenic diet, childhood, refractory seizure, consensus
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Epilepsi Tedavisinde Ketojenik Diyet ze, beyindeki elektriki aktivite degisikligi sonucu
Uygulamalar: olarak davranis veya motor hareketlerde bozukluk-

larla seyreden bir hastaliktir. Epilepsi tiim diinyada
Epilepsi yineleyen epileptik nobetlerle karakteri- en sik goriilen ciddi norolojik bir durumdur, popiilas-
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yonda prevelansi %1 olarak tahmin edilmektedir.
Epilepsili kisilerin %65’inde nobetler antiepileptik
ilaglarla (AEI) kontrol edilebilir V. Fakat hastalarin
%35’inde tedaviye ragmen, nobetler devam eder ve
bunlar ilaca direngli epilepsi (IDE) grubunu olustu-
rur. Epilepsili hastalarda standart ilk secenek tedavi
epilepsinin tipine gore secilen AEI’dir. Hangi ilacin
uygulanacagiyla ilgili kilavuzlar olmakla beraber,
hala mekanistik yaklagim veya semiyolojik/sendro-
mik tanimlamara gore rasyonel ilag secimleri yapil-
maktadir @. Nobetlerin erken kontrol edilmesi geli-
simsel olarak daha iyi sonuglarin alinmasina yol
acarken, ne yazik ki infantil donemde baslayan
nobetlerin bazilar1 nobet kontrolii agisindan kotii bir
prognoza sahiptir ®*. Bu grup ¢ocuk diizenli klinik
takip, medikal tedavi ve destek tedavileriyle hastane-
lere biiyiik bir yiik getirmektedir. Ozellikle IDE’ler
uzun siirede medikal ve bakim servislerine en fazla
mali yiikii getiren hastalar olmaktadir ©.

Ketojenik diyet (KD) yaglardan zengin, karbon-
hidrat1 (KH) diisiik olan ve acligin viicutta yaptig1
etkiyi taklit eden bir diyettir. A¢higin epilepside kul-
lanilmas1 Hipokrat zamanina kadar uzanmaktadir.
KD orijinal protokolii Mayo Klinikte 1921°de gelisti-
rilmig © ve daha sonra John Hopkins Hastanesinde
popiilarize olmustur ?. KD’te baglica enerji kaynagi-
n1 yaglar olusturur ve geleneksel olarak hastanede 48
saat aclig1 takiben baglanir. 1940’lardan sonra yeni
AEl’larm gelistirilmesiyle KD kullanimi azalmustir.
Etkinligi gelistirilmis olan bu yeni AEI’larin degisik yan
etkilerinin oldugu gozlenmigtir ve bazi hastalar hala
direngli olmaya devam etmektedirler ®. 1992’lerden
sonra aile destek gruplarmin da destegiyle KD yeniden
klinik uygulamada 6nem kazanmaya baglamustir.

Etki Mekanizmalari:

KD’in ndbet kontroliiyle ilgili etki mekanizmalari
hala aktif olarak aragtirilmaktayken, bu konuda bir
cok teori One siirlilmiigtiir. Antikonviilzan etkisinin
anlasilmasi giic olmakla beraber, KD’te glikolizisten
yag asidi oksidasyonuna global bir gecis olmakta,
keton cisimleri ve yag asitleri hem kan hem de beyin-
de artmaktadir. KD karacigerde yag metabolizmasina
yol acarak 3 keton cisimcigi (KC) olusturur; beta-
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hidroksibutirat (BHB), asetoasetat, ve aseton. Keton
cisimleri kan-beyin bariyerini gecer ve beynin ana
enerji kaynagini olusturur. Ketozis sirasinda beyinin
major uyarict nérotransmitteri olan glutamatin sinap-
tik salinimi artar ve bunun da gama-aminobutirik
aside doniiglimii, major inhibitor norotransmitter,
noronal inhibisyona yol acar ©. KD keton cisimleri
veya PUFA’lar yoluyla ATP iretimini arttirmakta,
serbest oksijen radikalleri iiretimini azaltmakta ki her
ikisi de mitokondrial biitiinliigii korumakta- ve nérop-
rotektif etkiye sahip olduguna dair veriler giderek
artmaktadir 9. KD epileptogenezisle iligkili olan
mitokondrial disfonksiyonu da iyilestirir V. KD’in
antikonviilzan etkisinin rapamisin patway inhibisyo-
nu da yaparak olustugu ileri siiriilmektedir 2.
Bundan daha da 6nemlisi BHB hem epigenetik
(sdzgelimi histon deasetilazlarin inhibisyonu) ve hem
de anti-inflamatuvar (sozgelimi hidroksikarboksilik
asit reseptorlerinin periferal modiilasyonu ve NOD-
benzeri reseptor protein 3 veya NRLP3 inflamazom
inhibisyonu) aktivite ortaya ¢ikartir. BHB nin son 2
etkisi direkt olarak iktogenezis ve/veya epileptoge-
nez ile iligkilidir ve kanitlar noroinflamasyonun azal-
masinin nobet aktivitesini bloke edebilecegini goster-
mektedir ¥, Adenozin trifosfat (ATP)-duyarli potas-
yum (KATP) kanalllari, vezikiiler glutamat tastyicist
(VGLUT), panneksin kanallar1 ve adenozin reseptorle-
ri halen KD ve diger metabolik tedavilerin etki meka-
nizmalariyla ilgili olarak arastirilan konulardir ¥,

Hasta Secimi:

Iki veya ii¢ ilaca yamtsiz olan epilepsiler IDE ola-
rak tamimlanmaktadir. IDE’de ¢ikarilabilecek epileptik
odak varsa epilepsi cerrahisi en iyi tedavidir, ancak
bdyle bir sans1 olmayan cocuklar i¢in KD en iyi tedavi
secenegi olabilir. KD geleneksel olarak miyoklonik,
atonik ve Lennox-Gastaut sendromundaki gibi mikst
tip nobetlerin tedavisinde etkilidir fakat fokal nobetleri
de icerecek sekilde nobet tipleri ile etkinlik arasinda
istatistiki olarak fark bulunmamugtir 1%,

Glukoztransporter-1 eksikligi sendromu (GLUT-1)
ve piruvat dehidrogenaz eksikligi (PDHD) gibi bazi
metabolik hastaliklar icin KD ilk tedavi secenegini
olusturur. Bazi epilepsi sendromlarinda ve tuberosk-
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leroziste KD erken baglanabilir 19

Onceden KD gelisimin cok kritik bir dénemi
olmasi ve besin yetersizliginin yiiksek risk tagidig: 2
yas altindaki ¢ocuklarda kullanilmazken, son zaman-
larda epileptik infantlarda KD’in gayet iyi bir sekilde
tolere edildigi ve etkili oldugu gosterilmistir 7. 2016
yilinda uluslararasi bir konsensiis tarafindan infantil
epilepsili cocuklarda KD kullanimiyla ilgili bir kila-
vuz raporlanmigtir ¥,

Ketojenik Diyetin Etkinligi:

KD bazi epilepsi ve genetik sendromlarda 6zellik-
le yararli olmaktadir (Tablo 1). Miyoklonik epilepsi-
ler, infantil donemin ciddi miyoklonik epilepsisi
(Dravet sendromu) ve miyoklonik-astatik epilepsi
(Doose sendromu) KD’e iyi yanit verirler 9,
Kortikosteroid ve diger ilaglara direngli olan West
sendromunda da KD yararhdir. Bir cok merkez tara-
findan KD’in Lennox-Gastaut sendromu, Lafora
hastalig1, Rett sendromu, yavas uykuda status epilep-
tikus (ESES), Landau-Kleffner sendromunda yararl
oldugu gosterilmigtir 1929,

Tablo 1. KD’in yararhh oldugu epilepsi sendromlar1 ve
durumlar.

Glukoz transporter protein 1 eksikligi (GLUT-1)
Piruvat dehidrogenaz eksikligi (PDHD)
Myoklonik-astatik epilepsi (Doose sendromu)
Tuberosis sklerosis kompleks

Rett sendromu

Ciddi myoklonik epilepsi (Dravet sendromu)
Infantil spazm

Yalnizca formiila kullanan ¢ocuklar (infant veya enteral beslenen
hastalar)

Mitokondrial hastaliklar

Glikozenozis tip-5

Landau-Kleffner sendromu

Lafora cisim hastalig1

Diyet Oncesi Degerlendirme ve Damisma:

KD birgok spesifik hastalikta kontrendikedir. Yag
asidi transport ve oksidasyon hastaliklarinda KD
veya aglik sirasinda ciddi bozulma (katabolik kriz)
meydana gelir, koma ve 6liime yol acabilir. KD bag-
lanmadan 6nce metabolik hastaliklar taranmali ve
olmadig: gosterilmelidir (Tablo 2).

Diyete baglamadan 6nce poliklinige bagvuru yapil-
diginda 6ncelikle nobet tipi belirlenir, komplike fak-

Tablo 2. KD kullaniminin kontrendike oldugu durumlar.

1-Absolii
Karnitin eksikligi (primer)
Karnitin palmitoil transferaz (CPT) 1 ve 2 eksikligi
Karntin translokaz eksikligi
B-oksidasyon defektleri
Orta-zincirli agil dehidrogenaz eksikligi (MCAD)
Uzun- zincirli acil dehidrogenaz eksikligi (LCAD)
Kisa-zincirli agil dehidrogenaz eksikligi (SCAD)
Piruvat karboksilaz eksikligi
Porfiri
2-Relatif
Norogoriintiileme ve video-EEG monitorizasyonu ile cerrahi
odak saptanmasi
Aile veya bakicinin uyum yetersizligi

Tablo 3. KD 6ncesinde yapilmasi onerilen degerlendirmeler.

1-Oneriler

Nobet azalmasi, ilaclar ve biligsel beklentilerin tartisiimasi

KD kullanilmast i¢in psikososyal bariyerlerin belirlenmesi
Antikonviilzan ve diger ilaglarin karbonhidrat igeriginin gézden
gecirilmesi

KD ile ilgili aileye yonelik bilgilerin okunmasi onerilir.
2-Beslenmenin degerlendirilmesi

Agirlik, boy, boya gore ideal kilo

Viicut kitle indeksi (BMI)

Beslenme &ykiisiiniin alinmasi: Ug giinliik besin alimi, gida ter-
cihi, allerji, intolerans

Diyet formulasyonunun belirlenmesi: Oral, formiila, enteral veya
kombinasyon

Diyetin tipi: MCT, Modifiye Atkins veya diisiik glisemik indeks
diyeti

Kalori, s1v1 ve ketojenik diyet oraninin hesaplanmasi

Besin eklemelerinin referanslara gore hesaplanmasi
3-Laboratuvar degerlendirmesi

Tanm kan sayimmi

Elektrolitler, bikarbonat, total protein, kalsiyum, ¢inko, selen-
yum, magnezyum ve fosfat

Karaciger ve bobrek fonksiyon testleri (albiimin, AST, ALT, kan
iire nitrojen, kreatinin)

Aclik lipidprofili

Serum agilkarnitin profili

Tam idrar

Idrar kalsiyum/kreatinin

Antiepileptik ila¢ kan diizeyi (gerekliyse)

Kan aminoasitleri

1dgar organik asitleri

4-Ilave (istege bagh) testler

Renal USG ve nefroloji konsiiltasyonu (bobrek tasi oykiisii
varsa)

EEG

MRI

BOS (kesin etiyoloji saptanamamigsa)

EKG (EKO) kalp hastalig1 oykiisii varsa
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torler degerlendirilir (bobrek tasi, dislipidemi, karaci-
ger hastalig1, bliyiime geriligi, gastrodzofajial refli,
oral alimin kotii olmasi, konstipasyon, kardiomiyopa-
ti ve kronik metabolik asidoz). KD ekibi tiim kullani-
lan ilaglar1 KH igerigi agisindan gozden gegirir ve
daha diisiik veya KH icermeyen {iriinle degistirir.

Uluslararas1 ketojenik diyet calisma grubunun
KD’e baglamadan 6nce yapilmasini 6nerdigi bazi1 6n
kosullar vardir (Tablo 3) @Y. KD’e baglamadan 6nce
psikososyal olarak ailenin hazir oldugunun belirlen-
mesi gerekir. Ailenin cocuguna KD uygularken rolii-
nii anladigindan emin olunmalidir. Ozellikle diyete
kesin uyulmasi, KH’lardan kacimilmasi gerektigi,
multivitamin ve mineral eklenmesi gerektigi vepotan-
siyel yan etkilerin farkinda olmalar1 gerekir. Cocugun
davranig ve kisisel ozellikleri, ilac allerjileri, yiyecek
intoleransi, kiiltlirel veya yoresel secenekler 6giinler
planlanirken g6z 6niinde bulundurulmalidir.

KD baglanmadan 6nce bir¢ok laboratuvar tetkik-
lerinin yapilmasi gerekmektedir. Epilepsinin etiyolo-
jisi belli degilse tanisal olarak progresif epileptik
ensefalopatilere yonelik kan ve idrar metabolik test-
leri ve BOS incelemesi (glukoz, protein, laktat,
amino asitler, norotransmitterler) yapilmalidir.
Cerrahi gereksiniminin degerlendirilmesi agisindan
EEG ve MRI ile degerlendirme yapilmasi onerilir.

Diyete baglanmadan 6nce KD ekibiyle ailenin
beklentisinin tartistimast KD’in basarisint etkiler.
Her cocuk icin beklenti gercek¢i bir sekilde saptan-
mali ve minimum 3 aylik tedaviden sonra tedaviye

Tablo 4. Ketojenik diyetin yan etkileri.

Erken ve Ge¢ Baslangich Ge¢ Baslangich

Gastrointestinal bozukluklar Biiytime geriligi

Dehidratasyon Hepatik yetmezlik
Enfeksiyon hastaliklari Gastroozafajial reflii
Sepsis Mineral eksikligi
Lipoid aspirasyon pnomonisi Vitamin eksikligi
Hepatit Osteopeni

Akut pankreatit Renal tag
Biyokimyasal bozukluklar Kardiyomiyopati
Lipid profil anormalligi QT arali81 uzamasi
Semptomatik hipoglisemi Demir eksikligi

Persistan metabolik asidoz
Hipoproteinemi

Yineleyen hiponatremi
Hiperiirisemi

Sekonder hipokarnitinemi
Optik noropati
Bazal ganglion zedelenmesi

172

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017, 7(3):169-177

devam karar1 yine degerlendirilmelidir. Aile egiti-
minde oOgiinlerin hazirlanmasi, hasta olundugunda
nasil yonetilecegi, besinsel eklemeler 6gretilmelidir.
Uzun ve kisa siirede meydana gelebilecek kompli-
kasyonlari aile bilmeli ve tedaviye baslanmadan once
onam formu alinmalidir (Tablo 5).

KD ekibinde sosyal hizmet uzmani bulunmasi
ailenin gereksinimlerini belirleyebilir, kaynaklari top-
layabilir, diger ailelerle iletisim ve destek olusturul-
masini saglayabilir. Hatta son zamanlarda bir eczaci-
nin da ekipte yer almasmin yararli olacagi belirtil-
mektedir.

Ketojenik Diyet Tipleri:

KD uzun zincirli yag asitleri (LCT) veya orta zin-
cirli yag asitlerine (MCT) dayali olmak iizere 2’ye
ayrilabilir. Klasik KD geleneksel bir tedavi seklidir
ve bu konuda daha fazla bilgi bulunur fakat bazi has-
talarda MCT daha cok yeglenir. Klasik KD’de yaglar
LCT’dir ve baglica standart yiyeceklerden saglanir.
Protein biiylime i¢in gerekenin en az miktarinda veri-
lir ve KH’lar kisitlanir. MCT ler oktanoik ve dekano-
ik asitler hiicre icine daha kolay tagindiklar igin
LCT’lerden daha ketojeniktirler. Bu ketojenik potan-
siyelleri nedeniyle MCT diyetinde daha az total yag
gerekir, boylece daha fazla KH ve protein eklenebilir.
Son 20 yildir yapilan ¢aligmalar her iki diyet arasinda
etkinlik ve tolerabilite acisindan Onemli bir fark
olmadigini gostermigtir 1722,

Klasik KD, yaglarin proteinle birlikte KH’lara
gram olarak oranlarinin hesaplanmasiyla yapilir. En
sik kullanilan oranlar 3 veya 4 g yaga 1 g proteinle
birlikte KH olacak sekilde oranlanir (3:1 ya da 4:1).
Bu enerjinin %90’nin yaglardan geldigini ve
%10’unun proteinle birlikte karbonhidratlardan gel-
digini gosterir.

Kalori gereksinimi yasa gore gereksinimin
%80-90°ma azaltilir. Onceden yapilan sivi gereksini-
minin normalin %90’na kisitlanmas: artik kullanil-
mamaktadir.

MCT diyetinde kalorinin %60’1 MCT’lerden sag-
lanir. Bu diizeyde MCT gastrointestinal rahatsizliga
yol agabilir; karin agrisi, diyare ve kusma gibi. LCT
diyeti de daha fazla konstipasyona yol agcabilir.
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Bunun yam1 sira MCT’ler klasik KD’e eklenerek
keton artig1 ve laksatif etkilerinden yararlanilabilir.

Son yillarda epilepsi icin 2 yeni diyet tedavisi
daha gelistirilmistir; modifiye Atkins diyeti (MAD)
ve LGIT @9, Bu tedavilerin baglanmasi i¢in hastane
yatigt ve gidalarin iceriginin ve porsiyonlarin tartil-
mas1 gerekmez. Ogiinlerin hesaplanmasi diyetisyenin
daha az zamanimi alir fakat daha iyi bir aile uyumu
gerekir.

MAD klasik KD’e benzer ve 1:1 ketojenik orani
kullanilir ®¥. Baslangi¢ giinlik KH igerigi 10 g, 1-3
ay sonra 15-20 g/giine artig yapilir. Protein, sivilar ve
kalori kisitlanmaz, giinliik yemek plan1 yapmak daha
kolaydir ©9.

LGIT total giinlik KH alimint 40-60 g/giin diize-
yinde tutulmasi fakat kan glukozunda kiigiik degisik-
likler yapacak sekilde KH tipinin diizenlenmesi
(diisiik glisemik indeks <50) esasina dayanir ?». Bu
diyetlerin adolesan ve erigkinler tarafindan uygulan-
mas1 klasik KD’e gore daha kolaydir ve benzer etkin-
lige sahiptirler. Hangi diyetin baglanacagi ¢cocugun
gereksinimi ve aligkanliklaria gore secilir ve KD
ekibinin tecriibesi de bunu etkiler. Likid ve formiila
bazli KD heniiz kat1 gidalara gegmemis olan infant ve
enteral olarak beslenen hastalarda yeglenir ?V.Sonugta
MAD ve LGIT benzer etki ve daha iyi torabiliteye
sahiptirler ®.

Diyetin Baglanmasi:

KD geleneksel olarak aglik periyodundan sonra
baglanir, KH iceren sivilar verilmez ve kan sekeri
izlenir. Aclik 12 saatten 48 saate kadar uzatilabilir-
idrar ketonlar1 yeterince artana kadar fakat ¢cocuklar-
da 72 saate kadar uzatilmamalidir . Hipoglisemi,
asidoz, bulanti, kusma, dehidratasyon, letarji gelise-
bilecegi icin cogu merkez hastay: yatirir, boylece aile
egitimi daha yogun bir sekilde yapilabilir (evde
ogiinlerin hesaplanmasi, tartilmasi, diizenlenmesiyle
ilgili). Hastanin yag artigin1 tolere edebilmesi i¢in
diyet 1:1, 2:1, 3:1 ve 4:1 olarak giinliik artis olacak
sekilde yapilir. Yapilan retrospektif ve prospektif
calismalar aghigin ketozis olusturmak icin gerekli
olmadigi, daha siklikla ve ciddiyette yan etki yaptig1
ve KD’i yavas arttirma protokollerinin 3 ay sonunda

nobet kontroliinii ayn1 sekilde sagladigi bildirilmek-
tedir .

KD’i optimal kosuillarda uygulamak icin KD egi-
timi almak ve software programi kullanarak gidalarin
bilesiminin incelenmesi 6nemlidir. KD’in uygulan-
masi i¢in Keto Calculator gibi bir bilgisayar progra-
minin kullanilmasi olasidir ve hem zamandan tasar-
ruf saglar hem de hatalar1 onler “”. Cocuga bakan
kisiye diyetin hesaplanmasi ve gidalarin tiiketimiyle
ilgili bilgi vermesi ag¢isindan iyi egitimli bir diyetis-
yenin olmasi dnemlidir.

Mlaclar ve Ketojenik Diyet:

KD ile ilaglar arasinda farmakodinamik etkilesim
oldugunu gosteren yeterli veri yoktur. KD ile birlikte
AEI verilmesinin daha fazla veya daha az ndbetten
koruyucu etkisi yoktur. KD non-farmakolojik tedavi-
lerle sozgelimi, VNS ile sinerjik etki gosterir . Ilag
kan diizeyleri KD ile degismez. Valproik asit idio-
senkretik olarak hepatotoksiste yapabilecegi icin
clinkii bu ilag¢ kisa zincirli bir yag asididir gegmiste
KD ile birlikte kullanilmasindan ka¢inilmigtir. Ancak
yeni klinik bulgular idiosenkretik reaksiyonlardan
daha cok sekonder karnitin eksikligine yalnizca KD
veya valproik asit nedeniyle gelisebilen bagli olarak
kotiilesme olabilecegini gostermistir .

KD gecici fakat klinik asemptomatik metabolik
asidoz da yapabilir. Karbonik anhidraz inhibitorleri
(KAI) KD’e eklendiginde (topiramat ve zonisamid
gibi) metabolik asidoz kotiilesebilir, tedavinin bas-
langicinda serum bikarbonat diizeyleri diigebilir. Bu
AEl’lar1 alan ¢ocuklarda bikarbonat izlenmeli ve
semptomatik oldugunda (kusma, letarji) tedavi veril-
melidir. KAl’nin renal tas olusturucu potansiyelleri
de KD ile birlikte kullanildiginda artmaktadir ©%.
Idrar kalsiyum/kreatinin orani bazalde ve her 3 ayda
bir izlenmelidir. Oral sitratlarin bobrek tagindan
koruyucu olarak ampirik kullanimu ile ilgili prospek-
tif caligmalar yoktur.

AEI’larm kesilmesi KD’in baslica amaglarindan
biridir ve basarili olduktan birkag¢ ay icinde baglanir
@D, Fenobarbital ve benzodiazepinler kesilirken nobet
artis1 daha fazla olabilir, bu nedenle daha dikkatli
olunmalidir. AEI’larin diginda KH veya seker iceren
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diger ilaglara da dikkat etmek ve alternatifiyle degis-
tirmek gerekir.

Ketojenik Diyette Eklenmesi Onerilen Vitamin
ve Mineraller:

Dengeli beslenmede vitamin ve mineraller yeter-
liyken KD’te meyve, sebze, tahillar ve kalsiyum ice-
ren gidalar kisitlanmis oldugundan vitamin ve mineral
eklenmesi gereklidir. KD’te kalsiyum ve D vitamini
azdir ve epilepsili cocuklarda da D vitamini diizeyleri
diisiiktiir bu nedenle hem D vitamini hem de kalsiyum
eklenmelidir ©¢». Cinko, bakir, selenyum ve fosfor
diisiik saptanirsa eklenir, normalse standart multivita-
min olarak verilir. Karbonhidratt olmayan veya az
miktarda olan multivitaminler kullanilmalidir.

Gastrointestinal motilite bozuklugu KD’in sik bir
yan etkisidir. Gastrodzofajial reflii bulgular1 varsa
ampirik olarak eklenmesinin yararli olduguyla ilgili
yeterli veri olmamakla beraber, H2 reseptorblokerleri
ve proton pompa inhibitorleri verilir. Konstipasyon da
siktir, ailelerin liften zengin sebzeleri yeglemesi, yeter-
li stv1 ve gerekirse laksatif kullanmalar1 Onerilir.

Karnitin kullamiyla ilgili olarak tiim diinyada
degiskenlikler vardir. Sekonder hipokarnitinemi
diisiik insidansta olmakla beraber, hepatit, kardiyom-
yopati gibi ciddi sistemik komplikasyonlara yol aca-
bilir. Hipokarnitinemi durumunda jeneralize gii¢siiz-
liik, agir1 yorgunluk, kas giiciiniin azalmasi gibi bir-
cok direncli epilepsili hastada goriilebilen semptom-
lar s6z konusu olabilir. Uzun siire valproat gibi
AEIl’larm kullanimi, beslenme durumunun yetersiz
olmasi ve uzun siire KD kullanimi 6zellikle kiiciik
cocuklarda sekonder hipokarnitinemi nedenidirler
29 Karnitin diizeyleri bazalde ve kontrollerde 6lgiil-
meli ve diisiik diizeyler saptandiginda veya semp-
tomlar ortaya c¢ikinca eklenmelidir.

Ketojenik Diyet Alan Cocugun Takibi:

KD alan bir cocuk diizenli olarak KD uygulamay1
bilen bir diyetisyen ve cocuk norologunun takibinde
olmalidir. En az 3 ay aralarla ¢ocuk goriilmelidir, 1
yasin altindaki cocuklarin daha sik takip edilmesi
gerekebilir. Serebral palsi, biiylime persantilleri geri
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olan ¢ocuklar, KD’i yiiriitmekte giicliik ¢ceken veya
KD baglandiktan hemen sonra hastalik geciren ¢ocuk-
larda daha dikkatli olunmasi gerekir. Bir yildan sonra
6 ayda 1, kontrol yeterli olabilir.

Konsensus grubu aileler tarafindan rutin olarak
haftada birkac kez idrar ketonu takibi 6nermektedir.
Serum BHB diizeyinin nobet kontroliiyle daha iyi
korele oldugunu gosteren kisitli veri olmasina rag-
men, idrar ketonunun nobet kontrolii ile korele olma-
dig1 durumlarda (nébet kontrolii oldugu halde, idrar
ketonunun yiiksek olmadigi, idrarda yiiksek keton
diizeyine ragmen, ndbetlerin kotiilestigi durumlarda)
ve rutin KD klinik kontrollarinda kanda BHB diizeyi
Olctimiiniin daha degerli oldugu diisiiniilmektedir.

Tam fizik muayene, agirlik ve boy oOlclimiiniin
yani sira laboratuvar incelemeleri yapilmalidir. KD’in
yeterli protein ve kalori sagladigini gostermesi agi-
sindan total protein ve albumine ozellikle dikkat
edilmelidir. A¢lik kolesterol ve trigliserit diizeyleri
tipik olarak yiikseleceginden izlenmelidir. Bircok
merkez rutin olarak renal USG, EKO veya kemik
mineral dansite 6l¢iimii yapmamaktadir. Ancak bazi
merkezler izlemde EEG kontrolii yaparak KD etkin-
ligini izlemektedir. KD alirken her 3 ayda bir kilo ve
boy ol¢tilerek biiytimenin yeterliligi kontrol edilmeli-
dir. Asirt kilo alma veya vermenin nobet kontrolii
tizerine etkisi gosterilmemistir.

KD orani ve eklenen MCT yag1 nobet kontrolii ve
ketozis azalirsa arttirilirken, diyet tolere edilemezse,
lipidler artarsa, lineer biiyiime bozulursa, letarjiye
yol acan fazla ketozis olugursa azaltilir. Yeterli sivi
alimi idrar dansite olclimii (<1015) ile kontrol edile-
bilir.

Her klinik vizitte ve 2 yillik tedavinin sonunda
hasta KD’in yarar ve zararlar1 yeniden ele alinarak
degerlendirilir. Aileyi de isin icine katarak ¢cocuga ne
kadar siireyle KD’in uygulanacagina karar verilir.

Ketojenik Diyetin Yan Etkileri:

Metabolik anormallikler KD’in minor yan etkile-
ridir, hiperiirisemi, hipokalsemi, hipomagnezemi,
amino asit diizeylerinde diisme ve asidozu igerir.
Gastrointestinal bulgular kusma, konstipasyon, diya-
re ve karimn agrist %12-50 ¢ocukta olabilir ®?. KD’in
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yaglardan zengin olan igerigi gastrik bosalma zama-
nin1 uzatarak kusmaya yol agabilir. Konstipasyon
fibrilden yoksul yiyecek alimima bagli olabilir. KD
oraninin 3:1 olmas1 4:1’e gore daha iyi tolere edilir
34, izlem sirasinda hipertrigliseritemi ve hiperkoles-
terolemi goriilebilir (Tablo 4) ¢,

Renal tas %3-7 cocukta olabilir, iirik asit, kalsi-
yum oksalat, kalsiyum fosfat veya mikst tipte olabi-
lir. Potasyum sitrat kullanimi riski azaltabilir. Tedaviyi
kesmek gerekmez ender olarak litotripsi gerekir ©9.

KD’in ¢ocuklardaki biiylime {izerindeki etkisi
celigkilidir. Retrospektif bir caligmada, %86’ nin biiyii-
mesinin yavag oldugu bildirilmistir. Bu etki diyet anin-
daki agirlik, boy ve kalori alimindan bagimsizdir ¢7.

Kardiak anomali olarak kardiyomiyopati ve QT
uzunlugu bildirilmistir. Bunlarin mekanizmast tam
bilinmiyor, ancak bir hastada selenyum eksikligine
bagl kardiyomiyopati bildirilmistir ®®. Uzun siireli
dislipideminin damarsal yapilar ve aterom olusumu
iizerine etkisi acik¢a belli degildir. Yapilan bir calis-
mada, KD ile kolesterol, LDL ve trigliseritler ortala-
ma 12 ay sonra anlamli derecede artmig olmasina
ragmen, karotis intima-media kalinlig1, aorta ve karo-
tis arterlerinin elastikiyeti iizerinde bir etkisinin
olmadigi gosterilmistir ¢”. Doppler EKO ¢alismalari
kardiomiyopatinin saptanmasi acisindan gerekli ola-
bilir. Satiire olmamig yaglarin daha fazla kullanilma-
s1, MCT eklenmesi, KD oraniin diigiik tutulmasi ve
karnitin eklenmesi dislipideminin risklerinden korun-
mak icin yararli olabilir “?.

Hepatit ve pankreatit fatal komplikasyonlardir,
valproat kullananlarda dikkat edilmelidir “". Uzun
siireli etkileriyle ilgili ¢cok fazla bilgi olmamakla
beraber, kemik kirilmasi riski vardir. Uzun siire KD
veya AEI kullanan epilepsili ¢ocuklarda kemik
mineral dansitometri-DEXA yapilmasi kemik sagli-
&1 acisindan yararli olabilir. KD’in yan etkileri ve
yararlar1 her cocuk icin kendi i¢inde degerlendiril-
melidir.

Yapilan bir ¢caligmada, KD uygulanan ¢ocuklarin
%80’inde baslangicta hafif kolayca tedavi edilebilen
yan etkiler goriilmiistiir. Bunlar kusma, yiyecek reddi
ve hipoglisemi seklindeydi ve %53’iinde meyve suyu
verilmesi gibi medikal bir tedavi gerekli olmustu.
Kiiciik ¢ocuklarda bagvuruda yineleyen hipoglisemi

seklinde daha ¢ok yan etki goriildiigii fakat yan etki-
lerin siddetiyle 3 ay sonunda ndbet azalmasi arasinda
korelasyon saptanmadigi bildirildi “?.

Ozel Durumlar:

KD alan ¢ocuklarhastaneye veya acile bagvurduk-
larinda 6zel bir bakima gereksinimleri olur. Dekstroz
iceren sivilarin verilmesi ndbetlerin yinelemesine yol
acacagindan kacinilmalidir. Propofol alan ¢ocuklarda
KD propofol infiizyon sendromuna yol agabilecegin-
den kullanilmamalidir “®. Genel cerrahi sirasinda
hipoglisemi ve metabolik asidoz gelisimi agisindan
dikkatli olmak gerekir “¥.

Ketojenik Diyetin Kesilmesi:

KD’in kesilmesi cocugun diyet yanitina gore
degisir. Cogu aileler istemese de KD ilk 3 ayda etkili
olmadiysa kesilmesi Onerilmektedir. KD etkiliyse
hizla caligir, %75 ¢ocuk 14 giinde yanit verir, KD’in
etkisini degerlendirmek icin daha kisa zaman bile
yeterlidir “%. Ilk birka¢ giinde nobetler kotiilesirse
KD AEI’larda oldugu gibi acilen kesilmelidir.

Cocukta >%50 nobet kontrolii varsa KD 2 yil
sonra kesilmelidir. Tama yakin nobet kontrolii olan
cocuklarda (6rn. >%90 ndbet azalmasi) ve yan etki-
ler azsa 6-12 yil KD yararli olabilir. Glut-1 eks.,
PDHD ve tuberosklerozisi olan ¢cocuklar daha uzun
bir siire KD’e gereksinim duyabilirler “©. Rekiirrens
orant EEG’de epileptik anormallik, norogoriintiile-
mede yapisal anormallik olan ve tuberosklerozisli
cocuklarda yiiksektir “®. Endikasyonu varsa yogun
bakimda KD aniden kesilebilecegi gibi genellikle
KD orani yavasca azaltilarak 2-3 ayda kesim yapilir.
KD’i kesmeden oOnce ailelere tahmini rekiirrens
orani verebilmek icin EEG yapilmaldir, ki bu
genellikle %20 civarindadir. Nobet artisi olursa KD
onceki orana yine cikilabilir.

Her ilacta oldugu gibi KD’in de yan etki yapma
olasilig1 vardir. Ancak bunlarin cok az bir kismi
ciddi komplikasyonlardir ve ¢ogu cocukta KD’in
kesilmesi gerekmez. Fakat doktorlarin bunlarin far-
kinda olmast, aileleri bilgilendirmesi ve bu kompli-
kasyonlarin gelisimi agisindan cocugu izlemesi
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gereklidir.

Sonucta, her gecen giin daha fazla cocuk KD teda-
visini kullandig1 i¢in her ¢ocuk hekiminin bu diyetle
ilgili yeterli bilgiye sahip olmas1 gerekmektedir.
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Risk factors for epilepsy after ischemic stroke in children

Cocuklarda iskemik inme sonrasi epilepsi icin risk faktorleri

Faruk INCECIK, Ozlem M. HERGUNER, Seyda BESEN

Cukurova Universitesi Tip Fakiiltesi, Adana

ABSTRACT

Objective: We performed this study to determine the incidence of seizures and post-
stroke epilepsy and risk factors of post-stroke epilepsy after childhood ischemic stroke.
Methods: In this study, we retrospectively analyzed data from children who had isc-
hemic stroke.

Results: Of the one hundred and two children, mean age of stroke onset was 67.32x
25.48 months (1-180 months). There were 56 (54.9%) boys and 46 (45.1%) girls in the
study . Of the 102 patients, 39 (38.2%) had seizures. Twenty seven (69.2%) had early-
onset post-stroke seizures, and 12 (30.8%) had late-onset post-stroke seizures.
Epilepsy were detected in 17 (16.7%) of the patients. Eight of them had early-onset
and nine had late-onset post-stroke seizures. We found that cortical involvement and
late onset post-stroke seizure are predictors of the development of post-stroke epi-
lepsy.

Conclusions: Post-stroke seizures and epilepsy in children are common. Therefore,
further studies are needed to describe risk factors for the development of post-stroke
epilepsy in this population.

Keywords: Ischemic stroke, post-stroke epilepsy, risk factors, children
0z

Amag: Bu ¢alisma, ¢ocukluk ¢agi iskemik inme sonrasinda nébet, epilepsi ve epilepsi
insidansi ile risk faktorlerinin saptanmasi i¢in yapildi.

Yontem: Calhismada, iskemik inme geciren ¢ocuklarin verileri retrospektif olarak
analiz edildi.

Bulgular: Iskemik inme gegiren 102 hastanin yas ortalamasi 67,32+ 25,48 ay (1-180
ay) idi. Elli altsi (%54,9) erkek ve 46’s1 ise (%45,1) kiz idi. Yiiz iki hastanin, 39’u
(%38,2) nobet gegirmisti. Yirmi yedi (%69,2) hastanin nobeti erken baglangich iken,
12 (%30,8) hastanin nébeti ge¢ baslangichydi. Hastalarin 17’sinde (%16,7) epilepsi
gelismisti. Bunlarin 8’i erken baslangich nébeti olan hastayken, 9’u ise ge¢ baslangic-
I1 nébeti olan hastalardi. Lezyonun lokalizasyonu ve nébet baglama zamani epilepsi
i¢in risk faktorii saptandi.

Sonue¢: Inme sonrasi nébetler ve epilepsi ¢ocuklarda sik goriiliir. Bu nedenle, bu
populasyonda, inme sonrasi epilepsi gelisme riskini saptamak i¢in daha fazla ¢calisma-
ya gereksinim vardir.

Anahtar kelimeler: Iskemik inme, epilepsi, risk faktorleri, ¢ocuklar
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Kabul tarihi: 05.10.2017

Yazisma adresi: Uzm. Dr. Faruk Incecik,
Cukurova Universitesi Cocuk Boliimii, Adana -
Tiirkiye

e-mail: fincecik@yahoo.com

INTRODUCTION

Childhood stroke is defined as a sudden onset of
neurological deficit due to a cerebrovascular disor-
der, which lasts for 24 hours or longer. The incidence
of pediatric stroke has been estimated as 2 to 13 per
100,000 children 2. Strokes are currently broadly
classified as either hemorrhagic or ischemic. Ischemic
stroke is more common.
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Stroke is presented with various neurological
complications at onset including focal signs (hemipa-
resis, visual field deficit, and speech deficit), diffuse
signs (decreased level of consciousness, headache),
and seizures . Seizures and epilepsy are complicati-
ons which can occur after ischemic stroke. The inci-
dence of post-stroke seizures in children is known to
be high “.

There have been reports about the incidence of
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seizures after stroke in adults ©, but there are few
studies concerning seizures and epilepsy occurring
after ischemic stroke in children ¢7. Therefore, we
conducted a retrospective study to identify the preva-
lence of seizures and epilepsy and risk factors of
developing epilepsy in children with ischemic stroke.

MATERIAL and METHODS

This is a retrospective study about patients who
had ischemic strokes at Cukurova University hospital
between January 2004 and January 2014. Transient
ischemic attack, hypoxic-ischemic encephalopathy,
and neonatal stroke were not included in this study.
The patients were divided into three subgroups: as
patients with early-onset seizures, patients with late
remote seizures, and patients without seizures. We
classified seizures according to the International
League Against Epilepsy (ILAE) criteria (9,
According to the guidelines of ILAE, early post-
stroke seizures were defined as those occurring within
7 days and late post-stroke seizures as unprovoked
seizures developing beyond 1 week after stroke ©.

Strokes were related to various etiologies as car-
diovascular, infection, hematological disease (sickle
cell anemia, and thalassemia major), prothrombotic
state, trauma, nephrotic syndrome, and idiopatic.

We reviewed the medical records of our study
population, retrospectively. Clinical and laboratory
data such as age, gender, age at stroke, etiology, neu-
rologic deficits, history of seizures, seizure type,
seizure onset time, number of antiepileptic drugs
(AEDs), epilepsy, neuroimaging findings, infarct
areas (cortical, subcortical, cortico-subcortical), num-
ber of infarct areas, affected hemisphere (right, left,
or bilateral), duration of follow-up, and EEG findings
(focal and generalized abnormalities) were recorded.

The SPSS version 19.0 was used for statistical
analysis. The chi-square tests were used to determine
the associations between categorical data. We carried
out univariate and multivariate analyses of potential
predictors of recurrence risk using Cox regression
analysis. The level of statistical significance was
established at p- value of <0.05. Initially, we perfor-
med a univariate analysis, in order to determine which

predictor would be used in multivariate analysis.
RESULTS

One hundred and two children were identified as
having ischemic stroke. The mean age at stroke was
67.32+25.48 months (1-180 months). Of the 102
patients, 56 (54.9%) were boys and 46 (45.1%) were
girls. The median follow-up period was almost 2
years.

Of the 102 patients, 39 (38.2%) had seizures, and
63 (61.8%) had no seizures. While 27 (69.2%) pati-
ents had early-onset, and 12 (30.8%) late-onset post-

Table 1. Summary of demographics data of patients with
ischemic stroke.

Parameters n %
Gender Boy 56 549
Girl 46 45.1
Age at stroke <5 years 37 36.3
5-10 years 60 58.5
>10 years 5 49
Neurologic deficits Yes 75 735
No 27 265
History of seizures Yes 39 382
No 63 61.8
Seizure onset time Early onset 26 69.6
Late onset 13 304
Type of seizure Partial 26 609
Generalized 13 304
Development of epilepsy  Yes 17 16.7
No 85 833
Neurologic deficits Yes 75 735
No 27 26.5
Type of neurologic deficits Right hemiparesis 32 426
Left hemiparesis 38 50.6
Bilateral involvement 5 68
Lesion location Cortical 50 490
Noncortical 38 37.3
Both 14 137
Number of infarct areas 1 85 83.3
disorders =2 17 16.7
Affected hemisphere Unilateral hemisphere 96 94.1
Bilateral hemisphere 6 59
EEG findings Focal abnormalities 27 69.2
Generalized abnormalities 12 30.8
Etiology Cardiac disease 30 294
Infection 18 17.6
Hemotological disease 16 15.7
Prothrombotic state 14 137
Trauma 6 59
Nephrotic syndrome 3 29
Idiopatic 15 147

EMG: Electromyelography
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Epilepsy No epilepsy

Parameters n % n % P value

Gender Boy 6 333 12 66.7 0.192
Girl 11 524 10 47.6

Age at stroke <5 years 7 412 10 58.8 0.956
5-10 years 9 45 11 55
>10 years 1 50 1 50

Seizure onset time Early onset 7 26.9 19 73.1 0.004
Late onset 10 76.9 3 23.1

Type of seizure Partial 13 50 13 50 0.213
Generalized 4 30.8 8 69.2

Neurologic deficits Yes 15 40.5 22 59.5
No 2 100 0 0

Type of neurologic deficits Right hemiparesis 5 385 8 61.5 0.634
Left hemiparesis 10 455 12 54.5
Bilateral involvement 2 50 2 50

Lesion location Cortical 13 56.5 10 435 0.040
Noncortical 2 154 11 84.6
Both 2 66.7 1 333

Number of infarct areas 1 11 379 18 62.1 0.199
=2 6 60 4 40

Affected hemisphere Unilateral hemisphere 16 45.7 19 543 0.407
Bilateral hemisphere 1 25 3 75

EEG findings Focal abnormalities 13 48.1 14 519 0.307
Generalized abnormalities 4 333 8 66.7

stroke seizures. Focal and generalized seizures were
identified in 26 (66.7%) and 13 patients (33.3%),
respectively. Epilepsy was detected in 17 (16.7%)
patients. Eight of them had early-onset and nine late-
onset post-stroke seizures. Most of them (76%) used
AED as monotherapy.

Focal neurological signs were the most common
presentations, but these were not risk factors for the
development of epilepsy. The most common risk fac-
tors for stroke were the presence of congenital/acqu-
ired heart disease (29.4%), central nervous system
infection (17.6%), and hematological disease (SCD,
and thalassemia major) (15.7%). In 14.7% (n=15) of
children there were no identifiable risk factors.

EEG recordings were performed in all the patients
who had seizures. Twenty five patients had focal, and
14 (35.9%) had generalized EEG abnormalities. The
demographic details of these patients are summarized
in Table 1.

There was no correlation between epilepsy and
gender, age at stroke, etiology, neurologic deficits,
seizure type, number of foci of infarction, affected
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hemisphere, and EEG findings (focal and generalized
abnormalities). But, a statistically significant correla-
tion between epilepsy and lesion location, and seizu-
re onset time was detected (Table 2). In the multiva-
riate analysis, seizure onset time was the only risk
factor for epilepsy.

DISCUSSION

Cerebrovascular disease is the most common and
well-known etiology of epileptic seizures in adults.
The estimated incidence of seizures after stroke in
adults ranges from 0.4% to 43%, with variation on
the basis of stroke subtype ©!V. Seizure is a consequ-
ence of stroke more often in children than in adults;
it has been reported that the incidence rate of seizures
within 24 hours of a stroke is 18 times higher in
children than in adults ©. In literature, there have
been a few studies concerning the incidence on the
post-stroke seizures and subsequent epilepsy, and
risk factors for post-stroke epilepsy 7.

We found seizures in 38.2% of the patients who
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had suffered strokes. Kopyta et al. » described stro-
kes in 26% of their 78 patients. In other studies,
Incecik et al. © and Morais et al. ¥ reported seizures
in 35% and 64.6% of children, respectively. In our
study, post-stroke epilepsy developed in only 16.7%
of the patients. Similarly, Kopyta et al. ™® reported
post-stroke epilepsy rate as 13%. In contrast, the inci-
dence of epilepsy after stroke was higher in the other
group of pediatric studies. Lee et al. ® observed sei-
zures in 41.4%, and epilepsy in 22.3% of children
with stroke. Morais et al. ® reported that 29.2% of
their patients developed post-stroke epilepsy. These
discrepancies in the frequency of post-stroke epilepsy
exist because different groups of children, and diffe-
rent populations have been investigated in each
study.

We detected that the only risk factors for develo-
ping epilepsy were seizure onset time and lesion
location in neuroimaging.

Lee et al. @ reported that epilepsy was the most
common sequelae in both the early post-stroke seizu-
re (38.1%) and late post-stroke seizure group (100%).
Morais et al. ® and Yang et al. ¥ found a significant
association between late post-stroke seizures and
epilepsy in children after ischemic stroke similar to
our study. These studies agree that late post-stroke
seizure was a risk factor for post-stroke epilepsy. The
occurrence of early and late post-stroke seizures
parallels that of post-traumatic epilepsy. These simi-
lar pathophysiologic mechanisms are cellular bioche-
mical dysfunction for early post-stroke seizures and
epileptogenic gliotic scarring for late post-stroke sei-
zures ¥, This high risk of post-stroke epilepsy has
been also observed in the cases with late post-stroke
seizures investigated in other studies ¢4 and furt-
hermore this risk is higher than that reported for the
general population experiencing their first unprovo-
ked seizures 9. Therefore, Dhanuka et al. 7 also
made a conclusion that early post-stroke seizures
were rather common, did not recur and could not be
treated with AEDs. Late post-stroke seizures were
less common but they were associated with post-
stroke epilepsy.

About seizure types, Horner et al. "® described
that early post-stroke seizures were more likely to be

generalized. On the contrary, Gupta et al. ' reported
that early post-stroke seizures were more likely to be
partial (57%), whereas late post-stroke seizures were
more likely to be generalized (65%). We detected
same finding as Gupta et al. ' But, there was not
significant difference between focal seizures and
generalized seizures and epilepsy in our study.

Previous studies reported epilepsy to be caused
more often by cortical rather than noncortical invol-
vement ©22V However, Kotila and Waltimo 2
reported that lesion location did not play any role in
the development of epilepsy. Cortical involvement
was also found as a risk factor for the development of
epilepsy in our study.

Some studies have shown that focal cortical
dysfunction on EEG was a risk for developing epi-
lepsy @. But other studies have found no significant
relation ©79. We also found no association between
EEG findings and development of epilepsy.

In conclusion, seizures and epilepsy may occur in
children with ischemic stroke. We found that cortical
involvement and late onset post-stroke seizure are
predictors of the development of post-stroke epilepsy.
Further studies are required to identify risk factors for
the development of post-stroke epilepsy in childhood
ischemic stroke.
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Annelerin emzirme o6zyeterlilikleri ve emzirme basarilarim

etkileyen ozelliklerin degerlendirilmesi

Evaluation of the factors affecting mothers’ breastfeeding self-efficacy and

breastfeeding success

Tolga INCE, Giilfiye AKTAS, Nimet AKTEPE, Adem AYDIN

Arastirma

Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk Saghg: ve Hastaliklart Anabilim Dali, Sosyal Pediatri Bilim Dali, Izmir

0z

Amag: Anne siitii saghkh biiyiime ve gelisme i¢in egsiz bir besin kaynagidir. Anne siitii
ile beslenmeyi etkileyen en 6nemli faktorler annenin emzirme o6zyeterlilik algis1 ve
emzirme basarisidir. Bu ¢ahsmamn amaci, annelerinin emzirme 6zyeterliklerini ve
emzirme basarilarim etkileyen faktorler ile emzirme 6zyeterliligi ve basarisi arasinda-
ki iligkiyi incelemektir. .

Yontem: Tanimlayier tiirde olan ¢aligma, Izmir’de bir iiniversite hastanesinde yapil-
mstir. Ocak ve Temmuz 2017 tarihleri arasinda ¢ahsma kriterlerine uyan 91 kadin
calisgmaya almmgtir. Calismaya alinan annelerden veriler, tanimlayic1 veri formu,
emzirme ozyeterlilik olgegi-kisa sekli ve LATCH emzirmeyi tamlama ve degerlendirme
olgegi kullamlarak alinmistir.

Bulgular: Annelerin ortalama yasi 29,4 yildi. Calismaya katilan anneler emzirme
oz-yeterlilik 6lgeginden ortalama 57,16+6,92 puan, LATCH 6lgeginden ortalama
6,18+1,58 puan almisti. Annelerin emzirme o6zyeterlilikleri ve basarilari; emzirme
deneyimlerinden, gebelikte veya dogum sonrasinda emzirme danmigmanhg almalarm-
dan ve bebegin yalnizca anne siitii ile beslenmesinden etkilenmektedir. Yapilan kore-
lasyon analizi sonucunda emzirme ozyeterlilik puan ortalamalar: ile LATCH él¢egi
puan ortalamalar: arasinda pozitif yonde zayif diizeyde bir iligki oldugu saptand.
Sonug¢: Sonug olarak, ¢calismaya katilan annelerin emzirme ozyeterlilik diizeyleri ve
emzirme basarilarmin yeterli diizeyde oldugu goriilmiistiir. Postnatal donemde emzir-
me ozyeterlilik olcegi ile LATCH emzirmeyi tamlama ve degerlendirme 6lgeginin
belirli araliklarla annelere uygulanarak emzirme agisindan riskli annelerin belirlen-
mesi, erken donemde bu annelerin desteklenmesi 6nerilir.

Anahtar kelimeler: Emzirme, 6zyeterlilik, emzirme basarisi
ABSTRACT

Objective: Breastmilk is a unique source of nutrients for healthy growth and develop-
ment. The most important factors affecting breastfeeding are mothers’ breastfeeding
self-efficacy, and breastfeeding success. The aim of this study is to examine the factors
affecting breastfeeding self-efficacy and success of mothers’, and the relationship
between breastfeeding self-efficacy and success. .

Methods: This descriptive study was conducted in a university hospital in Izmir. A total
of 91 women who met the study criteria were included in the study between January
2017 and July 2017. Descriptive data form, a Breastfeeding Self-Efficacy Short Form
Scale and LATCH Breastfeeding Assessment Tool which documents, and evaluates bre-
astfeeding were used to collect data from the mothers participating in the study.
Results: The median age of the mothers was 29.4 years. It was identified that the
breast-feeding self-efficacy mean score was 57.16+6.92, and the LATCH mean score
was 6.18+1.58. Breastfeeding Self-Efficacy and success of the mothers was found to be
affected by breastfeeding experience, breastfeeding counseling before or after the
delivery, and exclusively breastfeeding status. As a result of the correlation analysis,
a statistically significant and positively weak relation was determined between the
breastfeeding self-efficacy scores and the LATCH Breastfeeding Assessment Tool sco-
res of the mothers.

Conclusion: As a result, it was seen that mother’s self-efficacy levels and the breast-
feeding successes were in adequate level. It is recommended that risky mothers should
be identified in terms of breastfeeding by applying the breastfeeding self-efficacy scale
and LATCH breast feeding assessment and evaluation scale in the postnatal period at
certain intervals and support these mothers in the early period.
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GIRIS

Anne ve bebek baginin kurulmasinda 6nemli rol
oynayan anne siitii, dogumdan sonra bebegin biiyiime
ve gelismesi icin gerekli tiim gereksinimlerini tek
basina karsilar. Anne siitiiniin bebeklerin yagam siire-
sini ve kalitesini arttirdigi, saglikli yasamin temelle-
rini attig1 ve erigkin donem hastaliklarint da engelle-
digi pek ¢ok calismada gosterilmistir 2. Bu neden-
lerle bebeklerin ilk alti ay yalnizca anne siitii ile
beslenmesi, ayrica anne siitiinlin iki yagma kadar
devam edilmesi Diinya Saglik Orgiitii (DSO) tarafin-
dan siddetle onerilmektedir .

Ulkemizde ve diinyada anne siitiinii tesvik eden
pek cok ¢alisma yapiliyor olmasina ragmen, ¢ocuk-
larin emzirilme siireleri istenilen diizeyin altindadir.
Ulkemizde annelerin emzirmeye baglama oranlari
yliksek, ancak emzirmeyi devam ettirme basarilart
yetersizdir *., Tiirkiye Niifus ve Saglik Arastirmasi
(TNSA) 2013 sonuglarina gore de anne siitii ile bir
siire emzirilme orant oldukca yiiksektir (%96.4).
Bununla birlikte, yasamin ilk iki aymnda yalnizca
anne siitli alan bebeklerin oran1 %57,9’a, 4-5. aylar-
da yalnizca anne siitii alanlarin oran1 da %9.,5’e geri-
lemistir ©. Emzirme siiresi ve bagarisini etkileyen en
onemli faktorlerden biri annenin emzirme 6zyeterli-
lik algisidir. Emzirme Ozyeterlilik algist bebegini
emzirebilmek icin annenin ne kadar caba gosterece-
gini, duygusal olarak emzirmeye hazir olup olmadi-
gin1 ve emzirme ile ilgili diisiincelerini yansitir.
Kisaca annenin emzirme siirecinde karsilasacagi
zorluklar ile bas edebilme yetenegini gosterir ©7.
Ancak yeni anne olmanin yarattig1 stres ve duygusal
firtina emzirmenin etkin olarak siirdiiriilmesini
engelleyebilmektedir. Annenin siitiiniin yetersiz
oldugunu diisiinmesi onun bebegini besleyebilmek
icin alternatif beslenme modellerine yonelmesine
yol acarak, emzirme becerisini ve sonug olarak yal-
nizca anne siitii ile beslenme siiresini etkileyecektir.
Bu konuda yapilan ¢aligmalar da 6zyeterlilik algisi
yiiksek olan annelerin emzirme siiresinin daha uzun
oldugu bulmugtur ¢,

Anne siitiiyle beslenme ve emzirme sorunlari ile
ilgili yapilan pek ¢ok ¢aligma olmasina karsin, tilke-
mizde emzirme Ozyeterlilik ve emzirme basarisini
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inceleyen az sayida calisma bulunmaktadir. Bu
nedenle ¢alismamizda, ¢cocuk saglhig izlemi igin bir
tiniversite hastanesine bagvuran bebeklerin anneleri-
nin emzirme Ozyeterliklerini ve emzirme bagarilarini
etkileyen faktorleri ile emzirme ozyeterliligi ve
emzirme basarisi arasindaki iligkiyi incelemeyi plan-
ladik.

GEREC ve YONTEM

Tanimlayict tipte olan calisma, 01 Ocak-30
Haziran 2017 tarihleri arasinda [zmir’de bir iiniversi-
te hastanesi ¢ocuk sagligi izlem polikliniginde yapil-
mistir. Aragtirmada bir 6rneklem secimine gidilme-
mis, belirtilen tarihler arasinda poliklinige bagvuran,
18 yagindan biiyiik, okuma yazma bilen, Tiirkce
konusgabilen, saglikli dogum yapan (37-42 haftalik,
bilinen konjenital hastaligi, emme yutma problemi
olmayan bebekler), emziren ve emzirmeye engel bir
kronik hastalig1 olmayan annelerden caligsmaya katil-
may1 kabul eden anneler calismaya alinmistir.
Calismada, goniilliiliik ilkesi temel alinmig, annelere
calismanin amaci agiklandiktan sonra bilgilendiril-
mis onamlari alinmistir. Calismaya katilmay1 kabul
eden annelere, arastirmacilar tarafindan hazirlanan
anne ve bebege ait demografik 6zellikleri sorgulayan
“tanimlayici veri formu” ve “emzirme 6z-yeterlilik
Olcegi-kisa sekli” annelerle yiiz yiize goriisme teknigi
kullanilarak doldurulmus ve anneden bebegini emzir-
mesi istenmistir. Emzirme odasinda annelerin emzir-
me davraniglart aragtirmacilar tarafindan gozlenerek
“LATCH emzirmeyi tanilama ve degerlendirme 0lce-
§i” doldurulmustur. Calisma icin Dokuz Eyliil
Universitesi Girisimsel Olmayan Arastirmalar Etik
Kurulundan etik kurul onay1 alindi.

Tanimlayici veri formunda; bebege ait bilgiler
(cinsiyet, boy, kilo ve dogum agirlig1), annelerin
bazi sosyodemografik ozellikleri (yas, 0grenim
durumu, meslek, ekonomik durumu, calisma duru-
mu), dogurganlik ozellikleri (¢ocuk sayisi, dogum
sekli, gebeligin planlanma durumu) ve bebegini
besleme sekli, onceki emzirme deneyimi, egitim
alma durumu, emzirmeye baglama zamani, ka¢ ay
emzirmeyi siirdiirmeyi planladigi, ek besin verme
durumu ile sosyal destek alip almadigi toplam 32
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soru ile sorgulanmistir.

Emzirme Ozyeterlilik olgegi, annelerin emzirme
oz-yeterlilik diizeylerini degerlendirmek amaciyla
gelistirilen, ilk formu 33 maddelik olan bir 6lgektir
(19,2003 yilinda Dennis tarafindan bazi maddeleri
cikarilarak 14 maddelik yeni “emzirme ozyeterlilik
Olgegi kisa sekli” olusturulmustur ©. Toplam 14 mad-
deden olusan bu dlgek 5°1i Likert tipte olup, hi¢ emin
degilim (1 puan) ve her zaman eminim (5 puan) sek-
linde degerlendirilmektedir. Olgekten alinabilecek en
diisiik puan 14, en yiiksek puan 70’tir. Olcegin kesme
noktasit yoktur, yliksek puan daha yiiksek emzirme
ozyeterliligi anlammna gelmektedir. Olgegin Tiirkce
uyarlamas1 Alus-Tokat ve Okumus " tarafindan
yapilmistir. Tiirkce giivenirlik gecerlilik caligmast
yapilan 6l¢egin Cronbach’s alfa degeri 0.86 bulun-
mus, 6l¢egin Tiirk kiiltiirii icin uygun oldugu saptan-
mustir 1V, Olcegin ortalama uygulanma siiresi 5-7 dk.
aras1 degismektedir.

Emzirme iki farkli bireyin birbirinden etkilendigi
karmagik bir siirectir. Bu siirecin degerlendirilmesi
icin objektif tanilama aracglarinin gelistirilmesi lize-
rinde uzun siiredir caligtlan bir konudur. LATCH
emzirme tanilama ve degerlendirme 6l¢egi emzirme
basarisin1 degerlendirmede kullanilan, ilk kez 1986
yilinda puanlama yontemi acisindan APGAR skor
sistemine benzetilerek olusturulan bir tanilama meto-
dudur @. Ortalama uygulama siiresi 7-10 dk. arasinda
degismektedir. Bu 6lclim araci, emzirme tanilamasini
objektif olarak yapmak, emzirme sorunlarini sapta-
mak, saglik calisanlar1 arasinda ortak dil olusturmak
ve aragtirmalarda kullanilmak iizere (longitudinal
caligmalarda emzirme basarisini belirlemek) gelisti-
rilmigtir ©'?. Bes degerlendirme kriterinden olus-
makta olup, bu kriterlerin Ingilizce karsihiginin ilk
harflerinin kisaltmasi 6l¢egin ismini olusturmaktadir.
L; memeyi tutma (Latch on the breast), A; bebegin
yutma hareketinin goriilmesi/duyulmas: (Audible
swallowing), T; meme ucunun tipi (Type of the nipp-
le), C; annenin meme ve meme ucuna iligkin rahatligi
(Comfort breast/nipple) ve H; bebegi tutus pozisyo-
nudur (Hold/Help). Her madde 0-2 puan arasi deger-
lendirilmektedir. Alinabilen en yiiksek toplam puan
10 olup, yiiksek puan yiiksek emzirme basaris1 anla-
mina gelmektedir. Yenal ve Okumus tarafindan ara-

cin Tiirkce giivenirlilik ¢alismasi yapilmis ve kulla-
nim i¢in uygun ve giivenilir bir tanilama arac1 oldugu
saptanmistir. Olcegin orijinal seklinin Cronbah alfa
degeri 0.93 bulunurken, Tiirk¢e uyarlama caligmasin-
da 0.95 bulunmustur 1,

Elde edilen verilerin girisi ve degerlendirilmesi
icin SPSS 18.0 (SPSS Inc.; Chicago, IL, ABD) ista-
tistiksel paket programi kullanildi. Verilerin dagili-
mu grafik analizlere ek olarak Shapiro Wilk testi ile
degerlendirildi. Olciimsel degiskenlerde normal
dagilima uygun olanlar i¢in ortalamazstandart
sapma (SD), normal dagilima uygun olmayanlar
icin medyan (minimum-maksimum) ile kategorik
degiskenler say1 ve yiizde (%) olarak verildi. Nitel
degiskenlerin gruplar arasi kargilastirilmasinda
ki-kare ve Fisher exact test, normal dagilan sayisal
verilerin kargilastirilmasinda bagimsiz orneklem t
testi, normal dagilmayan verilerin karsilastirilma-
sinda Mann-Whitney U testleri kullanildi. Sonuclarin
yorumlanmasinda p<0,05 degeri istatiksel olarak
anlamli kabul edildi.

BULGULAR

Arastirmaya 91 anne katildi. Arastirmaya katilan
annelerin yas ortalamasi 29.,42+5.29 iken, %42.,9’u
tiniversite ve iistli okul mezunuydu. Caligmaya kati-
lan ailelerin bazi sosyodemografik 6zellikleri Tablo
1’de verildi. Gebelik sirasinda annelerin %22,0’1
(n=20) bir sorun ile karsilastigini belirtirken, diisiik
tehdidi, gestasyonel diyabet ve preeklampsi en sik
karsilagilan sorunlar olarak vurgulandi. Annelerin
yalnizca %18,7°si (n=17) gebeligi boyunca emzirme
danigsmanlig1 aldigin1 belirtti (Tablo 1). Bu annelerin
%70,6’1 (n=12) ebe veya hemsireden, %17,6’s1
(n=3) internetten gebelik egitimi aldigin1 belirtir-
ken, yalnizca birer anne doktorundan ve gebelik
kurslarindan bu egitimi aldigini sdyledi. Calismaya
katilan annelerin %35,2 (n=32)’sinin daha Once
emzirme deneyimi yasadigi ve bu annelerin 6nceki
cocuklarimi ortalama 15,56+8,52 ay emzirdikleri
bildirildi. Bununla birlikte calismaya katilan tiim
annelerin %604’ (n=55) en az iki yil, %18.,7’si
(n=17) ise bebegi istedigi kadar anne siitii vermeyi
planladigini soyledi. Calismaya katilan annelerin
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Tablo 1. Calismaya katilan ailelerin tanimlayici 6zellikleri.

Tanmmlayicr Ozellikler N %
Okur yazar degil 1 1,1
Okur yazar 1 1,1
Anne egitim diizeyi [kogretim 5 12 132
ilkogretim 8 24 264
Lise 14 154
Universite ve tistii 39 429
ilkogretim 5 8 88
Baba egitim diizeyi ilkogretim 8 21 23,1
Lise 26 28,6
Universite ve iistii 36 39,6
Gelir giderden az 10 110
Gelir durumu algisi Gelir gidere esit 35 385
Gelir giderden fazla 46 50,5
Caligmiyor 54 593
Anne caligma durumu  Calisiyor 6zel sektor 21 23,1
devlet 16 17,6
Planli gebelik Evet 74 813
Hayir 17 18,7
Gebelik takibi Evet 90 989
Hayir 1 1,1
Gebelikte emzirme Evet 17 18,7
danigsmanlig1 Hayir 74 813
Dogum sekli Normal dogum 37 40,7
Sezaryen 54 593
1 saat igerisinde 50 549
Dogum sonrast ilk 2 saat icerisinde 15 165
emzirme zamant > 2 saat 26 28,6
Anne siitii oncesi gida  Evet 18 198
Hayir 73 802

%87,9’una (n=80) ev islerinde yardimci olan bir
yakini vardi. Babalarin biri hari¢ digerleri emzirme-
yi destekliyordu. Annelerin yalnizca 6’s1 (%6,6)
sigara ictigini soyledi.

Aragtirmaya katilan bebeklerin ortalama dogum
agirhigr 3351,59+456,97 g bulundu. Sezaryen ile
dogum yapan 54 annenin 39’u (%72,2) spinal anes-
tezi almigken, 15’1 (%27,8) genel anestezi almigti.
Cocuklarin %51,6’s1 (n=47) erkekti. Dogum sonrast
18 (%19,7) bebege anne siitii dncesi bagka bir gida
verilmisti (Tablo 1). Yalnizca bir bebege anne siitii
oncesi sekerli su verilmigken, on yedi bebege for-
miil mama verildigi bildirildi. Caligmaya katilan 0-2
aylik bebeklerin %74,7’si (n=68) yalnizca anne siitii
ile beslenirken, %23,1’1 (n=21) anne siitii ve mama,
%1,1°’1 (n=1) anne siitii ve su, %1,1’i (n=1) anne
siiti ve diger besin maddeleri ile besleniyordu.
Anne siitiine ek bagka besinler veren annelerin
%68.,2’si (n=15) siitliniin yetmedigini disiindiigii
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igin, %27,3’ti (n=6) bebegi kilo almadigi igin,
%4.,5°1 (n=1) ise memesinde sorun oldugu i¢in diger
besin maddelerini ekledigini sdyledi. Annelerin
%72,5’1 dogum sonrasi emzirme danigmanlig: aldi-
g1 bildirdi.

Calismaya katilan anneler emzirme ozyeterlilik
Ol¢ceginden ortalama 57,16+6,92 (En az: 38, En cok:
70) puan almigken, LATCH &lgeginden ortalama
6,18+1,58 (En az:3, En c¢ok: 10) puan almusti.
Emzirme 6z-yeterlilik puan ortalamalar1 ile LATCH
Olcegi puan ortalamalari arasinda yapilan korelasyon
analizinde, pozitif yonde zayif diizeyde bir iligkinin
oldugu saptandi (r:0,457, p<0,001).

Annelerin almis oldugu emzirme O6zyeterlilik
puanlar: tanimlayici 6zelliklerine gore incelendigin-
de, gebeliginde sorun yagayan, gebeliginde veya
dogum sonrasi emzirme danigsmanligi alan, 3 ¢cocuk
ve fazlasi olan anneler ile ilk beslenme Oncesi anne
stitinden Once bagka besin verilmeyen ¢ocuklar ile
yalnizca anne siitii ile beslenen ¢ocuklarin anneleri-
nin istatiksel olarak anlamli yiiksek puanlar aldiklar
bulundu (Tablo 2). Bebegin cinsiyeti, annenin ¢alis-
ma durumu, gebeligin planlanmis olmasi, dogum
agirligi, dogum sekli, dogum sirasinda alinan aneste-
zi tiirli, dogum sonrasinda annede veya bebekte olan
sorunlar, babanin emzirmeye karst olan tutumu ve
annenin bebek bakimi icin destek almasi annenin
emzirme Ozyeterlilik skorlarint etkilemedi. LATCH
emzirme tantlama 6lcegi puanlari incelendiginde de
benzer sonuclar elde edildi (Tablo 2). Yalnizca anne
stitii ile bebegini besleyen, emzirme deneyimi olan, 3
ve daha fazla ¢ocuk sahibi olan annelerin daha etkin
emziriyordu (Tablo 2). Yine gebeliginde veya dogum
sonras1 emzirme danigmanlig1 alan annelerin LATCH
emzirme tanilama Olcegi puanlart anlamli yiiksekti
(p<0,05).

TARTISMA

Bes yas alti c¢ocuklardaki hastalik yiikiiniin
%10’unun ve 14 milyon oliimiin yetersiz emzirme,
ozellikle yasamin ilk 6 ayinda yalnizca anne siitii
almama ile iligkili oldugu bildirilmektedir ®. Diinya
genelinde yetersiz emzirme, mama kullanimi ve ek
beslenmeye erken baslama oldukca yaygin olup, ilk
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Tablo 2. Annelerin tanimlayici 6zelliklerine gore emzirme 6zyeterlilik ve LATCH puan dagihmlari.

Emzirme Oz-yeterlilik LATCH

Tammlayic1 Ozellikler N (%) X+SS Test/ P X+SS Test / P
Anne yast

30 yas alt1 45 (49.5) 57,64+6,11 t: 0,653 6,33+1,49 U: 956,5

30 yas ve iistii 46 (50.,5) 56,69+7,66 P: 0,515 6,04+1,67 P: 0,524
Anne egitim diizeyi

8 yil ve alt1 38 (41.8) 57,23+£7,26 t: 0,084 6,10+1,55 U:9490

8 yil iisti 53 (58.2) 57,11+6,73 P: 0,934 6,24+1,62 P: 0,633
Anne ¢aligma durumu

Evet 37 (40,7) 55,57+7,19 t: 1,847 6,08+1,78 U: 9600

Hayir 54 (59.3) 58.,26+6,57 P: 0,068 6,26+1 .44 P: 0,747
Gelir diizeyi algis1

Gelir giderden az 10 (11,0) 57,10+£5.92 KW: 2,277 6,40+1,89 KW: 0,073

Gelir gidere esit 35 (38.5) 58,37+6 41 P: 0,320 6,14+1.48 P: 0,964

Gelir giderden fazla 46 (50.,5) 56,26x7 46 6,17x+1,62
Gebeligin planlanma durumu

Planli gebelik 74 (81,3) 57,11+7,16 U: 6135 6,17+1,62 U: 6185

Plansiz gebelik 17 (18,7) 5741£597 P: 0,874 6,23+1.44 P: 0913
Gebelikte sorun

Yagandi 20 (22,0) 59.,70+6,75 U: 480,5 6,35+1,31 U: 670,0

Yagsanmadi 71 (78,0) 56,45+6,84 P: 0,028 6,14+1,66 P: 0,695
Gebelik takibinde emzirme danismanlig1 alinmasi

Evet 17 (18,7) 60,35+4,99 U: 406,5 7,12+1,36 U: 360,5

Hayir 74 (81,3) 56,43+7,12 P: 0,023 5.97+1,56 P: 0,005
Emzirme deneyimi

Var 32(352) 59,06+7,21 t: -1,956 6,66+1.49 U: 6780

Yok 59 (64.8) 56,13+6,59 P: 0,054 5.93+1,58 P: 0,024
Cocuk sayis1

2 ¢ocuk ve alti 81 (89) 56,51+6,73 U: 198,5 6,04+1,57 U: 2145

3 cocuk ve tistii 10 (11) 62,506 42 P: 0,009 7.40+1,17 P: 0,013
Dogum sekli

Normal 37 (40,7) 57,716+6,25 t: -0,673 6,16+1,55 U: 9580

Sezaryen 54 (59.3) 56,76+7,37 P: 0,502 6,20+1,62 P: 0,735
Bebegin cinsiyeti

Erkek 47 (51,6) 56.,89+7,79 t: 0,385 6,21+1.47 U: 1029,5

Kiz 44 (48.4) 5745592 P: 0,701 6,16x1,71 P: 0971
Dogum agirhig:

2500-3000 g 19 (20,9) 57,79+7,62 KW: 0,249 5,84+1,.21 KW: 3,641

3001-3500 g 44 (48.4) 57,09+6 42 P: 0,883 6,09+1,80 P: 0,162
3501 gr ve iistii 28 (30,8) 56,85+7 41 6,57+1 40
Dogum sonrasi ilk emzirilme zamani

1 saat i¢cinde 50 (54.9) 57.24+6 81 t: 0,114 6,24+1.,56 U: 9850

1 saatten sonra 41 (45.,1) 57,07+7,13 P: 0910 6,12+1,63 P: 0,744
Anne siitii 6ncesi bagka besin

Evet 18 (19.8) 53,726 46 U: 4140 5,94+1,66 U: 601,0

Hayir 73 (80,2) 58,01+6.81 P: 0015 6,25+1,57 P: 0,568
Beslenme sekli

Yalnizca anne siitii 68 (74.7) 58,19+6,67 U: 5230 6,46x1,48 U: 4995

Diger 23 (253) 54,13+6,90 P: 0,018 5,39+1,64 P: 0,008
Dogum sonrasi emzirme danigmanligi alinmasi

Evet 66 (72.5) 58,30+6,33 U: 5785 6.42+1,54 U: 5755

Hayir 25 (27,5) 54,167,661 P: 0,028 5,56+1,56 P: 0,023

alt1 ayda yalnizca anne siitii alma oran1 %38’dir ©.
Ulkemizde de son yapilan ¢alismalar, yalnizca anne
stitii kullanim oranlarinin diistiiglinii gostermistir ©.
TNSA 2013 verilerine gore ilk iki ay yalnizca anne

stitii kullanim orani yaklagik %58 iken, calismamiza
katilan cocuklarin %74,7’si yalnizca anne siitii ile
beslenmekteydi. Bu yiiksek oranin nedeni ¢caligmaya
alinan annelerin ligiincii basamak bir saglik kurulu-
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sunda bebeklerinin takibini yaptiran, bu konularda
egitimli anneler olmug olmalari olabilir.

Anne siitii kullanim oranlarinin diisiik olmasi ile
erken donemde ek gidaya baslama nedeni olarak
annelerin ozyeterlilik algilarinin diisiik olmasi, emzir-
me konusunda yeterince destek ve danigsmanlik hiz-
meti almamalar1 gosterilmektedir 19 Yapilan calis-
malar, emzirme Ozyeterlilik diizeyi yliksek olan
annelerin emzirmeyi daha uzun siire devam ettirdigi-
ni gostermistir ' Caligmamizda annelerin emzir-
me Ozyeterlilik puan ortalamalar1 57,16+£6,92 bulun-
du. Yenal ve ark.’nin " yaptiklari ¢alismadaki puan
ortalamasina (59,49+8.46) benzer olan bu sonug,
Alug Tokat ve ark.’nin "® sonuglarindan (48,23+7,7)
yiiksekti. Son yillarda yapilan bir c¢aligmada
0z-yeterlilik puan1 50°nin altinda olan anneler emzir-
me konusunda riski bulunmusg, bu annelere emzirme
danigmanlig1 desteginin etkin olarak verilmesi 6neril-
mistir . Buna dayanarak, calismamiza katilan anne-
lerin emzirme ozyeterlilik diizeylerinin yeterli oldu-
gunu soyleyebiliriz.

Erken donemde anne ile bebek arasindaki iligkiyi
baglatmak ve emzirmenin devamliligini saglamak
icin dogumdan sonraki ilk bir saatlik zaman dilimi
icinde annenin bebegini kucagina alarak ten temast
kurmasi ve emzirmeye baglamasi cok 6nemlidir @429,
Dogum sonrast ilk bir saatlik donemde bebeklerini
emzirmeye baglayan annelerin emzirme basarilarinin
yiiksek, emzirme siirelerinin de uzun oldugu bulun-
mustur @22 Ulkemizde yenidoganlarin yaklasik
%50’si dogumdan sonra ilk bir saat igerisinde emzi-
rilmektedir ©. Calismamizda da, benzer sekilde
cocuklarin %54.,9’unun dogum sonrast ilk bir saat
icinde emzirildigi saptanmistir. Ancak, bu annelerin
emzirme Ozyeterlilik ve emzirme basarilar1 ile diger
anneler arasinda anlamli bir fark bulunmamistir. Bu
sonuca ¢aligmaya alinan anne sayisinin yetersizligi-
nin neden olabilecegini, daha genis sayida anne ile
yapilacak caligmalarla bu iligkinin gosterilebilecegini
diistinmekteyiz.

Emzirme Oncesi beslenme, anne siitli verilmeye
baslanmadan 6nce bagka besin maddelerinin verilme-
si anlamina gelmektedir. TNSA 2013’te ¢ocuklarin
%26’sinn anne siitlinden once bagka gidalarla bes-
lendigi bulunmugken, ¢alismamizda bu oran %19.,8
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idi ®. Anne siitii 6ncesi bagka gidalarin verilmesinin
emzirme basarisi lizerine etkisi literatiirde ¢cok aragti-
rilmamigtir. Comert ve ark. ®* anne siitii 6ncesi bagka
bir gida alan bebeklerin annelerinin emzirme 6zye-
terlilik puan ortalamalarint anlamli diisiik bulmustur.
Calismamizda da, anne siitii 6ncesi bagka gida alan
bebeklerin annelerinin emzirme 6zyeterlilik puan
ortalamalar1 diisiiktii (p=0,015). Anne siitii Oncesi
bagka bir gida verilmesi anne siitiine baglama zama-
nini geciktirerek boyle bir sonuca neden olmus olabi-
lir. Yine de aradaki iligkiyi agiklayabilmek i¢in daha
genis calismalar yapilmasi gerektigini diisiinmekte-
yiz.

Anne egitim diizeyi ve ekonomik durum litera-
tirde emzirme Ozyeterlilik diizeyini etkileyen fak-
torler olarak bildirilmektedir. Yapilan meta analiz-
de yiiksek egitime ve iyi ekonomik duruma sahip
olan annelerin emzirme 6zyeterlilikleri puan ortala-
mast daha yiiksek bulunmustur ©¥. Baysal ve
ark.’nin @ yaptiklari caligmada, iiniversite mezunu
olan ve ekonomik durumunu iyi olarak degerlendi-
ren annelerin emzirme 6zyeterlilik puan ortalama-
lar1 diger annelere gore anlamli yiiksek bulunmusg-
tur. Ulkemizde yapilan bir baska calismada da,
egitim ve ekonomik durumu daha diisiik olan gebe
ya da annelerin emzirme 6zyeterlilik puam diigiik
bulunmustur “®. Bununla birlikte, caligmamizda
anne egitim durumu ve ailenin gelir algisi ile
emzirme Ozyeterlilik puanlari arasinda anlamli bir
iliski bulunmadi. Benzer sekilde bu iki o6zellik
annelerin emzirme basarilarin1 da etkilemiyordu.
Bu sonuca, ¢aligmaya alinan anne sayisinin kisith-
lig1 ve annelerin biiyiik boliimiiniin liniversite
mezunu olmasimin neden olmus olabilecegini
diisiinmekteyiz.

Bireysel basarilar 6zyeterliligi arttiran en etkili
nedenlerdir. Emzirme konusundaki deneyimler ve
bagarilarin emzirme 6zyeterliligini arttirdig1 gosteril-
mistir ?2°29_ (Jlkemizde yapilan bir caligmada,
emzirme deneyimi olan annelerin emzirme ozyeterli-
likleri yiiksek bulunmusken, bir baska calismada
anlamli bir fark bulunmamustir ?*2”, Calismamizda
da, emzirme deneyimi oldugunu sdyleyen annelerde
ozyeterlilik daha yiiksekken, bu fark istatiksel olarak
anlamli bulunmadi. Ancak ii¢ ve daha fazla ¢ocuga
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sahip annelerin 6zyeterlilik puanlar1 anlaml olarak
yiiksekti. Bu durumu annelerin ikinci ¢ocuktan sonra
emzirme i¢in yeterli 6zyeterliligi kazandig1 seklinde
yorumladik. LATCH puanlar1 incelendiginde ise
emzirme deneyimi ve {i¢ ve iistii cocuk sahip olmanin
emzirme basarisini anlamli sekilde arttirdig1 soylene-
bilir. Bir bagka soylem ile calismamizin sonuglarina
gore bir kez emzirme deneyimi yasamak emzirme
bagarisini arttirirken, annenin ozyeterliligini arttira-
bilmek icin en az iki ¢ocuk emzirmis olmak gerek-
mektedir.

Emzirme oldukca dogal ve basit bir olaymig
gibi goriinmesine ragmen, cogu annenin baglangic-
ta nasil emzirecegi konusunda yeterli bilgi ve egi-
tim ile siitliniin bebegine yetecegi konusunda ken-
dine giiven duymasini saglayan bir destege gerek-
sinimi vardir ®®. Annelere bu konularda verilen
danigsmanlik ve egitiminin emzirme bagarisini ve
ozyeterliligini arttirdig1 bilinmektedir. Yapilan
calismalarda annelerin gebelik ve dogum sonrasi
donemde emzirmeye iligkin desteklenmesi ve cesa-
retlendirilmesinin emzirmeyi olumlu yonde etkile-
digi bulunmugtur 1¥2°39  Calismamizda da, gerek
dogum oOncesi gerekse dogum sonrasi emzirme
danigsmanlig1 aldigini soyleyen annelerin emzirme
ozyeterlilikleri ve basarilar1, almayan annelere
gore istatiksel olarak anlamli yiliksek bulunmustur.
Verilen egitimler ile annelerin emzirme konusunda
kendilerine olan giivenlerinin arttigin1 ve bu duru-
mun emzirmenin basarisini ve devamliligini arttir-
diginm diisiinmekteyiz.

Yapuilan bir aragtirmaya gore, post-partum 4. ve 8.
haftalarda bebegini yalnizca anne siitii ile besleyen
annelerin emzirme Ozyeterlilik puan ortalamasinin
anne siitii ile birlikte mama veren annelerin puan
ortalamasina gore anlamli yiiksek oldugu bulunmusg-
tur ©. Baysal ve ark.’nin ®¥ ¢alismasinda da, bebek-
lerini yalnizca anne siitiiyle besleyen annelerin emzir-
me Ozyeterlilik puan ortalamalar1 dier gruplara gore
yiiksek bulunmustur. Cin’de yapilan bir calismada,
bebeklerini yalnizca anne siitii ile besleyen annelerin
ozyeterlilik puan ortalamalar1 yiiksek bulunmustur
@9 Calismamizda da, bebeklerini yalnizca anne siitii
ile besleyen annelerin emzirme Ozyeterlilik ve
LATCH puan ortalamalari anlamli olarak yiiksekti.

Bebeklerini yalnizca anne siitii ile besleyen annelerin
ozyeterliliklerinin yiliksek oldugu diisiintilebilecegi
gibi, annelerin 6zyeterlilikleri yliksek oldugu i¢in bu
bebeklerin yalnizca anne siitii ile beslendikleri diigii-
niilebilir. Bir bagka sdylem ile bu durum neden veya
sonug olabilir.

Annenin emzirme Ozyeterlilik algisinin emzirip
emzirmeyecegini, bunun i¢in ne kadar ¢caba gostere-
cegini, emzirmeye iligkin diisiincelerini ve duygula-
rint etkileyecegi diistiniilmektedir . Bu nedenle
annenin emzirme konusunda istekli olmasi emzirme
basarisini artirmada Onemli bir etken olabilir.
Emzirme basarisi ile emzirme 6zyeterlilik algisinin
birbiriyle pozitif iligkide oldugu ¢esitli caligmalarda
gosterilmigtir 121830 Calismamizda da, emzirme
ozyeterliligi ile emzirme basarisi arasinda pozitif
yonde zayif diizeyde bir iligki bulundu.
Ozyeterlilikleri yiiksek olan annelerin emzirme
basarilart da ytiksekti.

Calismamiza katilan anne sayisinin azhigi calig-
mamizin en onemli kisithiligidir. Ayrica ¢aligmanin
bir iiniversite egitim hastanesinde yapilmis olmasi,
annelerin egitim diizeylerinin yiiksek olmasina ve
homojen dagilmamasina neden olarak calisma igin
bir diger kisithliga neden olmustur. Bu calismanin
daha ¢ok sayida annede ve birden fazla hastanenin
sosyal pediatri kliniklerinde tekrarlanmasi sonuglarin
gecerliligini arttiracaktir.

Sonug olarak, caligsmaya katilan annelerin emzir-
me Ozyeterlilik diizeyleri ve emzirme basarilarinin
yeterli diizeyde oldugu goriilmiistiir. Emzirme 6zye-
terlilikleri yiiksek olan annelerin emzirme bagarila-
rinin da yiiksek oldugu goriilmiistiir. Dogum 6ncesi
donemden baslayarak, anne ve bebek ile ilgilenen
tiim saglik personelinin annelerin emzirme 6zyeter-
liliklerini yiikseltmeye yonelik emzirme danigman-
l1g1 egitimlerini vermesi, dogum sonrasinda da bu
egitimlerin ozellikle deneyimsiz annelerde devam
etmesi annelerin emzirme basarilarini yiikseltecegi
diistiniilmiistiir. Ayrica postnatal donemde emzirme
ozyeterlilik dl¢cegi ile LATCH emzirmeyi tanilama
ve degerlendirme Olceginin belirli araliklarla anne-
lere uygulanarak emzirme ag¢isindan riskli annelerin
belirlenmesi, erken donemde bu annelerin destek-
lenmesi Onerilir.

189



DN =

10.

11

12.

13.

14.

KAYNAKLAR

Giir E. Anne siitii ile beslenme. Tiirk Ped Ars 2007;42:11-15.
American Academy of Pediatrics, Work Group on
Breastfeeding: Breastfeeding and the use of human milk.
Pediatrics 1997;100:1035-1039.
https://doi.org/10.1542/peds.100.6.1035

World Health Organization/United Nations International
Emergency Fund. Baby-friendly hospital initiative: revised,
updated and expanded for integrated care. Section 3,
Breastfeeding Promotion and Support in a Baby-Friendly
Hospital, 2009: 58.

. Hacettepe Universitesi Niifus Etiitleri Enstitiisti (2009)

Tiirkiye Niifus ve Saglik Arastirmasi, 2008. Hacettepe
Universitesi Niifus Etiitleri Enstitiisii, Saghik Bakanligi Ana
Cocuk Sagligi ve Aile Planlamasi Genel Miidiirliigii,
Bagbakanlik Devlet Planlama Tegkilati Miistesarligi ve
TUBITAK, Ankara, Tiirkiye.

Hacettepe Universitesi Niifus Etiitleri Enstitiisii (2014),
“2013 Tirkiye Niifus ve Saglik Aragtirmasi”. Hacettepe
Universitesi Niifus Etiitleri Enstitiisii, T.C. Kalkinma
Bakanhg1 ve TUBITAK, Ankara, Tiirkiye.

Dennis CL. The breastfeeding self-efficacy scale: psycho-
metric assessment of the short form. J Obstet Gynecol
Neonatal Nurs 2003;32:734-744.
https://doi.org/10.1177/0884217503258459

O’Campo P, Faden RR, Gielen AC, et al. Prenatal factors
associated with breastfeeding duration: recommendations for
prenatal interventions. Birth 1992;19:195-201.
https://doi.org/10.1111/j.1523-536X.1992.tb00402 .x

Blyth R, Creedy D, Dennis CL. Effect of maternal confiden-
ce on breastfeeding duration: an application of breastfeeding
self-efficacy theory. Birth 2002;29:278-284.
https://doi.org/10.1046/j.1523-536X.2002.00202 .x

Jensen D, Wallace S, Kelsay P. LATCH: a breastfeeding
charting system and documentation tool. J Obstet Gynecol
Neonatal Nurs 1994;23:27-32.
https://doi.org/10.1111/j.1552-6909.1994 .tb01847 x

Dennis CL, Faux S. Development and psychometric testing
of the Breastfeeding Self-Efficacy Scale. Res Nurs Health
1999;22:399-409.
https://doi.org/10.1002/(SICI)1098-240X(199910)22:5<
399::AID-NUR6>3.0.CO;2-4

. Alug-Tokat M, Okumus H. Translation and psychometric

assessment of the Breast-feeding Self-Efficacy Scale-Short
Form among pregnant and postnatal women in Turkey.
Midwifery 2010;26:101-108.
https://doi.org/10.1016/j.midw.2008.04.002

Yenal K, Alus-Tokat M, Durgun Ozan Y, Cece O, Bakilan
Abalin F. Annelerin emzirme 6z-yeterlilik algilari ile emzir-
me bagarilar1 arasindaki iligkinin incelenmesi. Hemsgirelikte
Egitim ve Arastirma Dergisi 2013;10:14-19.

Yenal K, Okumus H. LATCH emzirme tanilama aracinin
giivenirligini inceleyen bir ¢calisma. Hemgirelikte Arastirma
Gelistirme Dergisi 2003;5:38-44.

Alikagifoglu M, Erginoz E, Giir E, Baltag Z, Arvas A. Bir
iiniversite hastanesine devam eden annelerde tek bagina anne
siitii verme siiresine etki eden faktorler. Tiirk Pediatri Arsivi
2000;35:148-155.

. Blyth R, Creedy DK, Dennis CL, Moyle W, Pratt J, De Vries

SM. Effect of maternal confidence on breastfeeding duration:
an application of breastfeeding self-efficacy theory. Birth
2002;29:278-284.

190

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):183-190

https://doi.org/10.1046/j.1523-536X.2002.00202 .x

Blyth R, Creedy D, Moyle W, et al. Breastfeeding duration in
an Australian population: the influence of modifiable antena-
tal factors. J Hum Lact 2004;20:30-38.
https://doi.org/10.1177/0890334403261109

Forster D, McLachlan H, Lumley J. Factors associated with
breastfeeding at six months postpartum in a group of
Australian women. Int Breastfeed J 2006;1:18.
https://doi.org/10.1186/1746-4358-1-18

Alus-Tokat M, Okumus H. Emzirme 6z-yeterlilik algisini
gliclendirmeye temelli antenatal egitimin emzirme
oz-yeterlilik algisina ve emzirme basarisina etkisi.
Hemgirelikte Egitim ve Arastirma Dergisi 2013;10:21-29.
Nanishi K, Green J, Taguri M, Jimba M. Determining a cut-
off point for scores of the Breastfeeding Self-efficacy Scale-
Short Form: Secondary data analysis of an intervention study
in Japan. PLoSOne 2015;10:¢0129698.
https://doi.org/10.1371/journal.pone.0129698

Comert Arslan G. Dogum Sonu Dénemde Emzirme Oz
Yeterliligi ve iligkili Faktorlerin Belirlenmesi, Yiiksek Lisans
Tezi, Selguk Universitesi Saglik Bilimleri Enstitiisii
Hemygirelik Anabilim Dali, Konya, 2011.

Koskinen KS, Aho AL, Hannula L, Kaunonen M. Maternity
hospital practices and breastfeeding self-efficacy in Finnish
primiparous and multi-parous women during the immediate
post-partum period. Midwifery 2014;30:464-470.
https://doi.org/10.1016/j.midw.2013.05.003

Schafer R, Genna CW. Physiologic breastfeeding: a contem-
porary approach to breastfeeding initiation. J Midwifery
Womens Health 2015;60:546-553.
https://doi.org/10.1111/jmwh.12319

Dennis CL. Breastfeeding initiation and duration: a 1990-
2000 literature review. J Obstet Gynecol Neonatal Nurs
2002;31:12-32.
https://doi.org/10.1111/j.1552-6909.2002.tb00019 x

Baysal Yal¢inoz H, Tiirkoglu N, Kiigiikoglu S. Saglikh ve
hasta bebegi olan annelerin emzirme 6z-yeterlilik algilarinin
karsilastirilmasi. fzmir Dr. Behget Uz Cocuk Hast. Dergisi
2014;4:31-36.

Bourgoin GL, Lahaie NR, Rheaume BA, et al. Factors influ-
encing the duration of breastfeeding in the Sudbury region.
Can J Public Health 1997;88:238-241.

Yang X, Gao LL, Ip WY, Sally Chan WC. Predictors of breast
feeding self-efficacy in the immediate postpartum period: A
cross-sectional study. Midwifery 2016;41:1-8.
https://doi.org/10.1016/j.midw.2016.07.011

Kiigiikoglu S, Celebioglu A. Hasta yenidoganlarin anneleri-
nin emzirme Oz yeterlilik diizeyi ve emzirme bagsarilarmnin
incelenmesi. ERU Saglik Bilimleri Fakiiltesi Dergisi
2014;2:1-11.

Yal¢in  S. Emzirme Teknigi.
2003;25(2):236-253.

Hannula L, Kaunonen M, Tarkka MT. A Systematic Review
of Professional Support Interventions for Breastfeeding. J
Clin Nurs 2008;17:1132-1143.
https://doi.org/10.1111/j.1365-2702.2007.02239 x

Kronborg H, Maimburg RD, Vath M. Antenatal training to
improve breastfeeding: a randomised trial. Midwifery
2012;28:784-790.
https://doi.org/10.1016/j.midw.2011.08.016

Meedya S, Fahy K, Kable A. Factors that positively influence
breastfeeding duration to 6 months: A literature review.
Women Birth 2010;23:135-145.
https://doi.org/10.1016/j.wombi.2010.02.002

Katkt  Pediatri Dergisi



Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017, 7(3):191-196
doi:10.5222/buchd.2017.191

Arastirma

Frequency of hypertension assessed with ambulatory blood
pressure monitoring in children with renal damage

Renal hasarh cocuklarda ayaktan kan basinci izlemi ile hipertansiyon siklhigi

Secil CONKAR

Ege Universitesi Cocuk Hastanesi, Cocuk Anabilim Dali, Cocuk Nefroloji Klinigi, Izmir

ABSTRACT

Objective: To determine the frequency of hypertension in children with renal scar-
ring.

Methods: The present study was conducted between February 2013 and April 2015 in
the Department of Pediatric Nephrology, Diyarbakir Child’s Hospital. A total of 54
pediatric patients (aged 6-17) diagnosed with renal scarring were included in the
study. Dimercaptosuccinic acid renal scans were used for the diagnosis of renal scar-
ring. Ambulatory Blood Pressure Monitoring was performed in all patients using a
Spacelabs 90217. We also searched for urinary microalbuminuria.

Results: HT was identified in 7 (13%) patients with renal scarring during the office
measurements. On the other hand, 23 (42.7%) patients were found to have hyperten-
sion by Ambulatory Blood Pressure Monitoring. Patients showing severe and mild
involvements on dimercaptosuccinic acid renal scans were compared in terms of fre-
quency of hypertension and microalbuminuria ; however, no statistically significant
difference was found.

Conclusion: Renal scarring presents a risk for hypertension in children. Office blood
pressure measurement is insufficient for hypertension detection in children with renal
scarring; therefore, Ambulatory Blood Pressure Monitoring should be performed to
establish accurate diagnosis.

Keywords: Ambulatory blood pressure monitoring, children, hypertension, renal scar
0z

Amag: Skarli bobrek olan ¢ocuklarda hipertansiyon sikhigimi saptamak.

Yontem: Bu ¢alisma, Subat 2013 - Nisan 2015 tarihleri arasinda Diyarbakir Cocuk
Hastalhiklar1 Hastanesi Cocuk Nefroloji Biriminde yiiriitiilmiistiir. Calismaya, renal
skar tanisi1 konan toplam 54 ¢ocuk hasta (yaslar: 6-17) dahil edildi. Bobrek skarlan-
mas1 tamsinda Dimercaptosuccinic acid kullanildi. Tiim hastalarda Spacelabs 90217
kullamlarak ayaktan kan basinci izlemi uygulandi, ayrica iiriner mikroalbuminiiri
incelendi.

Bulgular: Ofis 6lgiimleri sirasinda renal skar bulunan 7 hastada (%13) hipertansiyon
belirlendi. Ote yandan, ayaktan kan basmer izlemi ile 23 (%42,7) sikhkta hipertansi-
yon belirlendi. Dimercaptosuccinic acid renal incelemede siddetli ve hafif tutulum
gosteren hastalar, hipertansiyon ve mikroalbiiminiirisi sikhg agisindan kargilagtirl-
di. Bununla birlikte, istatistiksel olarak anlamh fark bulunamad.

Sonug: Bobrek hasarlanmasi, ¢ocuklarda hipertansiyon riski olusturmaktadir. Renal
hasarh ¢ocuklarda ofis kan basiner 6l¢iimii hipertansiyon belirlenmesi yetersizdir, bu
nedenle dogru tam koymak i¢in ayaktan kan basiner izlemi yapilmahdir.

Anahtar kelimeler: Yagam i¢i kan basiner izlemi, ¢ocuklarda, hipertansiyon, renal skar
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Kabul tarihi: 02.11.2017

Yazisma adresi: Uzm. Dr. Secil Conkar, Ege
Universitesi Cocuk Hastanesi, Izmir - Tiirkiye
e-mail: secilcankar@yahoo.com.tr

INTRODUCTION renal imaging method which enables determination
of renal damage ®. DMSA scan is considered the

The relationship between renal damage and hyper- gold standard for determining renal parenchymal
tension is well-known . The 99m technetium- damage. Renal parenchymal damage can be congeni-
labeled dimercaptosuccinic acid (DMSA) scan is a tal or acquired. Acquired renal damage results from
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pyelonephritis- induced renal Injury. Congenital renal
damage may stem from congenital anomaly of the
kidney such as hypoplasia and dysplasia. Persistent
defect(s) first identified 6 months or more after the
acute infection usually indicate renal damage ©.
Decrease in the number of nephrons leads to renal
damage. As a result, reducing the area of filtration
causes hypertension . It is thought that children
with renal damage may develop hypertension at any
stage of life. Hypertension has been reported to occur
in 9% to 30% of children. The methods for monitori-
zation of blood pressure (BP) in children with renal
damage include casual BP measurements, self-
measured BP, and ambulatory BP monitoring.
Ambulatory blood pressure monitoring (ABPM) has
advantages: it significantly correlates with the pre-
sence of end-organ damage, and identifies abnormal
BP patterns. BP changes continually depending on
daily activities. Which is a valuable diagnostic tool
for the assessment of ABPM, and hypertension.
ABPM has become an indispensible clinical and
research tool in daily practice. Clinical management
recommendations based on outcome studies perfor-
med in children are essential for clinicians, as they
must decide whether these results require drug the-
rapy for the prevention of target-organ damage, after
diagnosing hypertension by ABPM ©. The present
study aims to evaluate the relationship between renal
damage and hypertension using ABPM in Turkish
children.

MATERIALS and METHODS

We retrospectively reviewed the medical records
and DMSA scans of 54 children with renal damage.
This study was carried out between February 2013
and April 2015 in the Department of Pediatric
Nephrology, Diyarbakir Children’s Hospital. Informed
consent forms of the study were obtained from each
patients’ parents. A total of 54 pediatric patients (aged
6-17, body height >120 cm) diagnosed with renal
damage were included in the study. All patients with
renal scarring were included in the study regardless
of the cause of renal scarring. Imaging results were
recorded prior to the study. We questioned variables
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associated with renal damage , including past or pre-
sent history of hypertension, urinary tract infection
(UTI), bladder and bowel dysfunction or prenatal
hydronephrosis, nephrolithiasis and vesicoureteral
reflux (VUR). All patients underwent ABPM.

Exclusion criteria were presence of acute or chro-
nic illness, or drug treatment (eg, nonsteroidal anti-
inflammatory drugs, corticosteroids, bronchodilators)
within the past 15 days prior to the study entry, since
it might affect BP levels . Patients with obesity and
under medical treatment for hypertension (HT) were
also excluded from the study.

Cortical scarring was defined as persistent
defect(s) firstly detected within 6 months on DMSA
scans3. Renal scarring was categorized into three
groups based on relative uptake of radionuclide by
the defective kidney as; mild, focal >40%, moderate
(20-40%), and severe (<20%) ©.

Office blood pressure (BP) was measured with a
stethoscope and sphygmomanometer using a stan-
dard auscultatory technique by a physician obtaining
at least three valid systolic and diastolic readings.
Office BP readings were obtained per participant, and
also, all participants had their BPs measured three
times in the office. Measurements were averaged
when taken on one occasion. BP classification was
made after all measurements at different occasions
were averaged. Office HT was defined as systolic BP
(SBP) or diastolic BP (DBP) levels equal to or above
the 95" percentile for age, sex, and height, as set out
by the Report of the Second Task Force on Blood
Pressure Control in Children .

All patients underwent Ambulatory Blood Pressure
Monitoring (ABPM) and 24-hour BP monitoring was
performed by using a Spacelabs 90217 device
(Spacelabs Healthcare, Redmond, WA ,USA) at home.
The BP cuff which wrapped two thirds of the upper
arm was selected and placed on the non-dominant
arm of the patient. Measurements were taken every
20 minutes during waking, and every 30 minutes
during sleeping hours. Measurements were transfer-
red to a computer program after 24-hour monitoring.
Successful monitoring was described as obtaining at
least one valid reading for each hour during the
24-hour monitoring period. During the measure-
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ments, the patients were asked to maintain their daily
routines and to keep a diary of their daily activities
and locations. According to their diary, daytime and
nighttime periods were determined as the patients’
waking and sleeping hours, respectively. The mean
values of 24-hour, daytime, and nighttime BPs were
calculated. SBP and DBP loads were determined as
the percentage of readings exceeding the 95" percen-
tile for age, sex, and height during each period ®. The
readings were compared with the established norms
to determine associated BP load, defined as the per-
centage of valid ambulatory BP measurement above
the reference . The reference data was accepted as the
smoothed age- and sex-specific 95" percentiles of
Wiihl et al. @ calculated from the original data from
Soergel et al. "9, According to ABPM results, the
diagnosis of HT was established based on the guide-
lines of BP load analyses performed using the cut- off
value of 25%. The American Heart Association
(AHA) updated the values and suggested the criteria
for the classification of children as either normoten-
sive or hypertensive masked hypertension by ABPM,
after some modifications of the work by Lurbe and
colleagues in 2008 ®.

Patients provided a 24-hr urine collection and
they were instructed to report whether the 24-hr col-
lection was complete and whether the urine collecti-
on day was inconvenient for them. Microalbumin
level was examined by collecting 24-hour urine
sample from all patients. Urine microalbumin excre-
tion was measured with an immune turbidometric
method (catalogue number: 2K98-20) and Abbott
Laboratories” LX-20
Microalbuminuria was considered when microalbu-
min level greater than 300 mg/24h was detected in a
24-hour urine sample.

Statistical analyses were performed using SPSS
15.0 (IBM, Armonk, NY, USA). Definitive analysis,
mean and standard deviation and frequency tables
were described. Student t test was used for variables
following normal distribution in between-group com-
parisons and in independent groups. Definitive statis-
tics were presented as meanzstandard deviation.
Significance test was performed for advanced statis-
tical analysis (Fisher’s exact test, chi-square test),

device was used.

and p-values less than 0.5 was considered to be sta-
tistically significant. The correlations between vari-
ables were examined using Pearson analysis based on
the distribution of the quantitative data.

RESULTS

Fifty-four children (18 boys and 36 girls) diagno-
sed with renal scarring were included in the study.
Demographic characteristics of the patients are pre-
sented in Table 1. Renal scarring was present in 54
patients (right renal scar in 25 patients and left renal
scar in 29 cases). Diffuse parenchymal abnormalities
and focal scar were seen in 44.4% and 55.6% of the
patients, respectively.

Patients’ average systolic and diastolic BP loads
and office blood pressure measurements are shown in
Table 1.

Mild (n=12; 41.6%), moderate (n=25; 40%), and
severe (n=17; 47.1%) renal scars were detected in
respective number of renal units. Patients displaying
severe and mild renal involvements on DMSA were
compared for HT and microalbuminuria frequency;
however, no statistically significant difference was
found among groups. The highest frequency of HT
(47.1%) was detected in the severe involvement
group on DMSA. The frequency of HT by the invol-
vement grade on DMSA was presented in Table 2.

Table 1. Demographic characteristics and 24-hour ambula-
tory and official blood pressure measurement values of the
patients.

Girls 36 (66.7%)
Boys 18 (33.3%)
Age (yrs) 11.57+£3.14
Height (cm) 142.81+£17.43
Weight (kg) 37.90+12.28
BMI (kg/m?) 18.09+2.98
24-h diastolic BP (DBP) load (%) 24.41+18.3
24-h systolic BP (SBP) load (%) 22.57+16.68
Daytime systolic BP load (%) 34.42+12.73
Daytime diastolic BP load (%) 23.12+13.23
Nighttime systolic BP load (%) 41.36+14.42
Nighttime diastolic BP load (%) 32.48+13.53
Office systolic BP (mm Hg) 107.83+£11.03
Office diastolic BP (mm Hg) 71.54+10.07

BMI: Body mass index, characteristics of the study population
(values are means =+ standard deviations) BP: blood pressure,
ABPM: ambulatory blood pressure monitoring, values are means
+ standard deviation
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Of all patients with renal scarring, HT was detected
in 7 (13%) patients during office BP measurements,
whereas 23 patients (42.5%) were found to have HT
during ABPM (p=0.001) (Table 3). In 42.5% of the
patients with renal scarring HT was found found. In
16 of 54 cases whose BP values were normal during
the office blood pressure measurements, were detec-
ted to have HT by ABPM. Masked hypertension was
detected in 29.6% (n=16) of the cases. In contrast to
the office blood pressure measurements, hypertensi-
on was found in 7 of 54 cases by ABPM. Hypertension
was detected in 7 of 54 cases both in the office mea-
surements and ABPM. Ambulatory hypertension was
encounteredc in 12.9% of the patients (n=7) (Table 4).

Table 2. Frequency of HT by the renal defects on DMSA.

Renal defect grade HT frequency Microalbuminuria p

() n (%) n (%)

Severe defect (17) 8 (47.1%) 10 (58.8%) >0.05
Moderate defect (25) 10 (40%) 15 (60%) >0.05
Mild defect (12) 5 (41.6%) 8 (66.6%) >0.05

DMSA: Technetium-labeled dimercaptosuccinic acid, HT: hyper-
tension

Table 3. Frequency of hypertension in patients with renal
scarring (n %)

Office BP HT ABPM HT p

7 (13.0%) 23 (42.6%) 0.001

HT: hypertension, ABPM: ambulatory blood pressure monito-
ring, BP: blood pressure

Table 4. Hypertension types of the patients with renal scar-
ring according to ABPM and office blood pressure measure-
ments.

Hypertension type Number of Cases n (%)

Normal 31 (57.4%)

Hypertension 23 (45.5%)
Masked HT 16 (29.6%)
Ambulatory HT 7 (12.9%)

HT: hypertension

DISCUSSION

The presence of hypertension is strongly associa-
ted with renal damage "". In one study, 21% of the
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children with newly diagnosed hypertension had
hypertension etiology showing renal scarring 2.
During 27 years of follow-up, Jacobson concluded
that the incidence of HT was 23% in cases with pye-
lonephritic scars secondary to reflux nephropathy 4%,
Smellie also reported the incidence of HT as 7.5% at
the end of 18-37 years of follow-up of the patients
having symptomatic UTI in childhood "¥. In our
study, HT frequency was found in 42% of the child-
ren with renal scarring by ABPM, and 13% by office
BP measurements. We believe that in cases with renal
scarring, the frequency of HT is indeed higher than it
seems. Patzer et al. ! revealed that mean systolic
day-time BP SDS (standard deviation score) in
ABPM was significantly higher in girls with renal
scarring compared to healthy subjects. Yavuz et al.
found that ABPM was more sensitive than casual BP
measurements and might be used for early detection
of HT in VUR patients. Routine controls of children
with renal scarring should not be limited to office BP
measurements, and ABPM should be performed at
least once a year.

Different subtypes of renal damage are described
in reflux nephropathy ”. Focal cortical scarring,
either as a single scar or multiple confluent lesions,
usually occurs in the upper or lower pole, and often
considered to be the result of pyelonephritic episo-
des. Renal parenchymal damage which is an acquired
scarring, is caused by pyelonephritis- induced renal
injury %,

In the literature, Hodson has been the first to desc-
ribe the significance of renal scarring in children with
recurrent UTI and emphasized the presence of VUR
in 97% of renal scarring cases 1?. The etiology of
scarring could be related to abnormalities other than
UTI and/or VUR. It was possible that VUR was inter-
mittent; and therefore, could not be identified by
VCUG . Another explanation is that after scar for-
mation, the grade of VUR diminished or resolved. In
the same manner, VUR was not found in seven pati-
ents who developed renal scarring @%.

Reflux nephropathy has been reported to account
for 12% to 21% of all pediatric cases with chronic
renal failure V. On the other hand, 9% to 30% of
children and young adults with renal scarring have
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been reported to have hypertension of which deve-
lopment may take years “?. It is believed that it
results from segmental ischemia with increased renin
secretion and it does not always depend on the seve-
rity of the scarring ®¥. The survival analysis revealed
that approximately 50% of the children with unilate-
ral and bilateral renal damage develop persistent
hypertension around the age of 30 and 22, respecti-
vely @4,

Renal parenchymal damage may be associated
with proteinuria and with nephrotic syndrome in
some cases. In a study performed in children having
bilateral VUR with renal scarring and normal creati-
nine clearance, 53.5% of these children were detected
to have microalbuminuria ?. Microalbuminuria was
found in 43% of the patients with renal scarring.

Our study could not demonstrate any association
between the severity of renal scarring and the frequ-
ency of HT. Thus, the cases with renal scarring in this
study should be assessed as having HT regardless of
the severity of renal scars.

Patients with renal scarring may be at the highest
risk for hypertension. In children with renal scarring,
HT can be diagnosed earlier by ABPM rather than the
standard blood pressure measurements; and therefo-
re, timely treatment planning can be made. In all
children with renal injury routine ABPM measure-
ments should be made irrespective of office blood
pressure measurements.

CONCLUSION

In conclusion, the present study could reveal a
higher incidence of hypertension among patients
with renal damage. Children with renal injury had
significantly higher ABPMs and increased incidence
of hypertension relative to previous studies. This fin-
ding shows that children with renal damage are at
increased risk of hypertension and should be conside-
red for regular BP screening, preferably with 24-h
ABPM.
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Arastirma

Cinsel istismara ugrayan kiz ¢cocuklarimmin profilleri

Profiles of sexually abused girls

Sevgi Nehir TURKMEN?, ilknur SEVINC?, Oznur KIRLI?, Isik ERKULZ, Tahliya KANDEMIR?

'Manisa Celal Bayar Universitesi Saghk Bilimleri Fakiiltesi, Manisa
’Manisa Ruh Sagligi ve Hastaliklart Hastanesi, Manisa

0z

Amagc: Cocuk cinsel istismar1 diger istismar tiirlerine gire ¢ocuklar iizerinde daha
travmatik ve uzun siireli etkiler birakmaktadir. Bu nedenle bu ¢alisma cinsel istisma-
ra ugrayan kiz ¢gocuklarin profillerini belirlemek amaciyla yapilmistir.

Yontem: Arastirma, tanimlayic1 ve retrospektif nitelikte bir arastirmadir. Cahisma
Mayis-Haziran 2016 tarihinde yapilmigtir. Calismanin evrenini Manisa Ruh Saghg ve
Hastalhiklar1 Hastanesi Cocuk Kiz Servisinde yatan 9-17 yag aras1 kiz ¢ocuklar olus-
turmaktadir. Aragstirmada, 6rneklem se¢imine gidilmeden evrenin tiimiine ulagilmas:
hedeflenmistir. Aragtirmanin 6rneklemini 85 ¢ocuk olusturmustur. 2014-2015 yilinda
kayith olgularin dosyalar: ve adli raporlar: arastirmacilar tarafindan geriye doniik
olarak incelendi, istatistiksel analizde say1 yiizde testi kullanild.

Bulgular: Cinsel istismara ugrayan ¢ocuklarim %42,5’i 13-15 yas arasindadir. En sik
bildirilen cinsel istismar tipi kizlarda 969,41 vajinal penetrasyon, %62,4’ii bedene
cinsel amagh dokunmaydi. Magdurlarin %25,9’nun birden ¢ok kez cinsel istismara
maruz kaldigr saptandi. Istismarcilarin tamam erkek, %54,1°1 tamdik, %14,1°1 ise
akrabalardan biriydi. Olgularin %25,9’nun birden ¢ok istismarci tarafindan istisma-
ra ugradigi saptandi. %91,8’i cinsel istismara ek olarak duygusal istismar yagamigtir.
Olgularin %83 ,5’inin istismar sonrasi en az bir ruhsal bozukluk tams: aldig belirlen-
di. Olgularin %37,6’s1 agir stres bozuklugu, %27,1°1 depresyon, %22,4’ii davranig
bozuklugu, %12,9’u Travma Sonras: Stres Bozuklugu (TSSB) saptanda.

Sonug¢: Bu sonug, cinsel istismarima maruz kalms kiz ¢ocuklar i¢gin 6nemli bir yagam
stresorii oldugu ve istismara maruz kalmis kiz ¢ocuklarimin psikiyatrik sorunlar aci-
sindan takip edilmeleri gerektigi sonucuna varilmigtir.

Anahtar kelimeler: Cinsel istismar, psikiyatrik bozukluk, kiz ¢ocuk, psikiyatri
hemsgiresi

ABSTRACT

Objective: Child sexual abuse exerts more traumatic and long-term effects on child-
ren than other types of abuse. Therefore, this study was conducted to determine the
profile of sexually exploited female children.

Methods: Research is descriptive and retrospective in nature. The population of the
study consisted of female children aged 9-17 years hospitalized in Female Children’s
Mental Health Services of Manisa Mental Health and Disease Hospital. In the survey
access to entire population was targeted instead of sample selection. The study samp-
le consisted of 85 children. Hospital records and judicial reports of cases were exami-
ned by researchers retrospectively. Numbers, and percentage test were used in statis-
tical analysis.

Results: 42.5% of sexually abused children aged between 13-15 years. The most fre-
quently reported sexual abuse type was vaginal penetration (69.4%), sexual touching
(62.4%) in girls, and 25.9% of the victims were perpetrated many times. All of abu-
sers were male, 54.1% of them were acquitances, and 14.1% of them were a relative.
While 25.9% of them were abused by more than one abuser. Still 91.8% of them expe-
rienced emotional abuse in addition to sexual abuse. At least one mental disorder was
diagnosed in 83.5% of the cases following the abuse including severe stress disorder
(37.6%), depression (27.1%), behavioral disorders (22.4%) and, posttraumatic stress
disorder (PTSD) (12.9%) in respective percentages of patients.

Conclusion: These results suggest that sexual abuse is a significant life stressor for
sexually abused girls and it was concluded that it should be beneficial to follow up girls
who experienced sexual abuse as for psychiatric symptoms.
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GIRIS

Diinya ¢apinda ¢cocuklarda cinsel istismar artmak-
tadir. Cinsel istismar yayginlik orani diinya genelinde
%7-38 arasi degismektedir !?. Cocuklarin cinsel
istismarin kurbani olma olasilig1 kizlarda ii¢ kat fazla
goriilmektedir. Cocukluk kotiiye kullanimi ile ¢ocuk-
luk ya da yetigkinlik donemi psikopatolojisi arasinda
bilinen bir iligki vardir ¢, Kanada’da yapilan bir
caligsmada, psikiyatri poliklinigine bagvuran ¢cocukla-
rin cinsel istismara maruz kalma oran1 %20,7 olarak
belirlenmistir ©. Italya’da yapilan sistematik bir
calismada, davranis bozuklugu veya cocukta cinsel
istismara ugramig 7256 katilimciy1 iceren 23 calisma
incelenmis, davranig bozuklugu olan katilimcilar ara-
sinda cocukta cinsel istismar prevalanst %27 olarak
saptanmustir. Davranis bozuklugu olan katilimcilar,
saglikli bireylerle karsilastirildiginda, ¢ocukta cinsel
istismar oranmin daha yiiksek oldugu belirlenmis,
davranig bozuklugu olan gencler, diger psikiyatrik
bozukluklari olanlara kiyasla, bu bireyler cinsel istis-
mar edilmek (veya olma) riski altinda oldugu belir-
lenmistir 7. Ayni ¢alismada davranis bozuklugu olan
kadin katilimcilar, erkeklere kiyasla, cocuklarin cin-
sel istismarini bildirme olasilig1 daha yiiksek saptan-
mustir @, Ulkemizde yapilan ¢alismalarda, ¢ocuklar-
da fiziksel istismar siklig1 %30-35 ve cinsel istismar
orant %13’tiir . 2007’ de Hindistan’da yapilan bir
aragtirmada, cocuklarin %53,2 oraninda cinsel istis-
mar olgusu belirlenmistir ©. Sri Lanka’da Polis tara-
findan 2015’te 1654 cocuk istismari olgusu bildirdi-
&i, Ulusal Cocuk Esirgeme Kurumunun verilerinin de
eksik oldugunu bildirmistir ®. Cogu olayda bildirim
diizeyi diisiik ve veriler buzdaginin ucunu temsil etti-
gi belirlenmistir @.

Cocuk ihmal ve istismar tiir ve siddetine gore
cocuklar tizerinde farkli diizeyde ve farkl siirelerde
etkiler gostermektedir. Cocugun tam bir iyilik halini
saglamaya yonelik her tiirlii engel ihmal ve istismar
kapsaminda degerlendirilebileceginden, ihmal ve
istismarin kapsami en diisiik diizeyden en yiiksek
diizeyde etkiye sahip genis bir tabloyu kapsamaktadir
(10-19 Bu kapsamda Mavili (2014) tarafindan ¢ocuk
thmali, cocugun bireysel gelisiminden sorumlu anne,
baba veya kurumlarin ¢ocugun saglikli gelisimi i¢in
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gerekenleri yapamamasi veya yapmamasi olarak
tamimlanirken, istismar yapilmamasi gerekenleri
yapma olarak tanimlanmaktadir (7. Istismar ise sos-
yal, psikolojik, tibbi ve hukuksal boyutlariyla olduk-
ca travmatik oOzelliklere sahip bir durumdur.
Yoksulluk, issizlik, sagliksiz ve yetersiz beslenme,
yetersiz ve sagliksiz ev kosullari, ana-babanin kisilik
yapisi, cocugun Ozellikleri, ana-babanin yoksunlugu,
bosanmis ve parcalanmig aile 6zelligi cocugun istis-
marina yol agan faktorler arasinda sayilabilir %7,

Ulkemizde 2014 yilinda yayinlanan bir ¢caligma-
da, cinsel istismar magdurlarinin %84,6’sinin kiz,
%15 4 iiniin erkek oldugu goriilmiistiir. Tiirkiye Isci
Sendikalar1 Konfederasyonu (TURK-1S) Eyliil 2010
verilerine gore cinsel istismara ugramis ¢ocuklarin
ailelerinin gelir diizeyi ise %83,1’i a¢lik sinirinda,
%123’ yoksulluk sinirinda ve %4,6’s1 normal
gelir araliginda saptanmistir. Ailede psikiyatrik has-
talik bulunma orant da %?24.,6 olarak gozlenmistir.
Olgularin %41,5°1 istismar sirasinda fiziksel istis-
mara da maruz kalmagtir. Istismarcinin, %56.,9 ora-
ninda magdurun tanidig1/bildigi kisiler oldugu belir-
lenmigtir ®.

2014’te yapilan bir arastirmada, adli birime bas-
vuran 60 cocuk incelenmistir. Bu c¢ocuklarin
%90’ 1m1n ki1z, %10’unun erkek oldugu, annelerinin
%74 .2’sinin, babalarinin ise %62,7’sinin ilkdgretim
mezunu oldugu saptanmistir. Cocuklarin %28,3 niin
ayni zamanda fiziksel istismara ve %18,6’sinin duy-
gusal istismara da ugradigi goriilmiistiir. Kiz ¢ocuk-
larinda istismara ugrama yasi ortalama 13,42+2 .54
iken, erkeklerde 9,5+3,14 olarak saptanmistir. Erkek
cocuklarda istismarciyr tanima orant %100 olarak
bulunmustur 9.

Yiice ve ark. (2015) tarafindan Samsun Ornekle-
minde, 2 yil i¢inde adli birime bagvuran ¢ocuklarin
incelendigi bir calismada, ¢ocukta cinsel istismar ile
ilgili carpici veriler saptanmistir. Bu iki yillik siire
zarfinda 590 istismar magduru adli birime bagvur-
mus. Bunlarin %14,1’inin erkek, %85,9’unun kiz
oldugu goriilmiistiir. Olgularin yalnizca %3,2’si 6 yas
ve altinda istismara ugramis iken, %764l ergenlik
doneminde istismara ugramustir. Istismarcilarin tama-
minin erkek oldugu ve %80,3’iiniin magdur tarafin-
dan tanmdig1 goriilmiistiir. Istismar magdurlarmin
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%73,2’sinin normal zeka araliginda, %123 liniin
sinir zeka aralifinda oldugu; %12,3’iinde hafif diizey-
de zeka geriligi ve %1.,8’inde ise orta diizeyde zeka
geriligi oldugu saptanmigtir .

Cinsel istismar, %77 aile iiyeleri tarafindan, %11
diger akrabalar tarafindan, %5 bakimla ilgisi olma-
yan kigiler tarafindan, %2 ise ¢ocugun bakimi ile
ilgilenen diger kisiler tarafindan uygulanmaktadir.
Istismarcilarin ¢ogu 20-40 yaslar1 arasinda olup,
magdurun cinsiyeti ne olursa olsun istismarcilarin
cogu erkek olmakta ve magdur tarafindan kim olduk-
lart bilinmektedir ®". Cinsel istismara maruz kalan
cocuklar genel olarak tehdit edilerek, zor kullanila-
rak, uyusturucu maddeler verilerek ya da para, oyun-
cak ve seker gibi cocuklarin sevdigi seylerle kandiri-
larak istismar edilmektedir 2.

Ulkemizde son yillarda gorsel ve yazili basina
yansiyan c¢ocuk cinsel istismari haberleri, cocuk
cinsel istismarinin yayginligini ortaya koymaktadir.
Bu kapsamda cocuk adalet sistemi, cinsel istismar
magduru ¢ocuklara sunulan psikososyal destek hiz-
metleri ve rehabilitasyon caligmalari, aragtirilmast
ve gelistirilmesi gereken bir alan olarak karsimiza
cikmaktadir. Yapilan bu ¢aligma, son yillarda basin
yayin organlar1 aracilifiyla ve adli sistem kayitla-
riyla artisina tanik oldugumuz ¢ocuk ihmal ve istis-
mari tiirleri arasindan yalnizca cinsel istismar ile
sinirlt tutulmustur. Cocuk cinsel istismar1 diger
istismar tiirlerine gore cocuklar {izerinde daha trav-
matik ve uzun siireli etkiler birakmaktadir. Bu
nedenle cinsel istismar ortaya ¢iktigi andan itibaren
cocuga yaklagim, uygulanan sosyal hizmet miidaha-
lesi, adli siire¢ igerisindeki mekanizmalar ve psiko-
sosyal destek caligmalari, istismar gerceklestikten
sonraki siireci kapsayan, arastirilmasi ve siirekli
olarak gelistirilmeye c¢alisilmasi gereken sistemleri
olusturmaktadir 319,

Bu nedenle bu calisma cinsel istismara ugrayan
kiz c¢ocuklarin profillerini belirlemek amacl yapil-
mistir.

GEREC ve YONTEM

Aragtirma, tanimlayici ve retrospektif nitelikte bir
aragtirmadir. Calisma Mayis-Haziran 2016 tarihinde

yapilmigtir. Calismanin evrenini Manisa Ruh Sagligi
Hastaliklar1 Hastanesi Cocuk Ergen Kiz Servisi ve
Poliklinige gelen 18 yas altindaki kiz ¢ocuklart olug-
turmugtur. Arastirmada, orneklem secimine gidilme-
den evrenin tiimiine ulasilmas: hedeflenmistir.
Arastirmanin Orneklemini 85 cocuk olusturmustur.
Olgularin 2014-2016 yilina ait dosyalar1 ve adli
raporlart aragtirmacilar tarafindan geriye doniik ola-
rak incelendi.

Veri Toplama Araclari

Veriler, dosya incelemesi yapilarak, sosyodemog-
rafik 6zellikler ve cinsel istismara ait 6zelliklerden
olusan Hasta Bilgi Formu kullanilmigtir.

Hasta Bilgi Formu: Bu form iki boliimden olus-
maktadir. Birinci boliim cinsel istismar magduru
cocugun yasi, egitimi, aile durumu, aile yapisi ve
tedavi siirecine iligkin 6zellikleri iceren sorulardan
olugmaktadir. Anket, dosya incelemesi yapilarak
arastirmaci tarafindan doldurulmustur.

Ikinci bliim, arastirmaci tarafindan cocuga iliskin
dosya bilgileri (sosyal inceleme raporlari, goriisme
raporlari, emniyet-jandarma ve savcilik ifade tutanak-
lar1 ve mahkeme tutanaklari) taranarak doldurulmus-
tur. Cocuk, cinsel istismart hatirlatan sorularla trav-
matik olay1 istismar anina donerek yine yasayacagin-
dan, cinsel istismara ait bilgileri iceren ankette yer
alan sorularla ilgili cocuga herhangi bir soru sorulma-
masi, arastirmaci tarafindan yalnizca dosya bilgileri
taranarak doldurulmusgtur. Verilerin toplanmasi asa-
masinda gizlilik ilkesi icerisinde veri toplamaya 6zen
gosterilmesi, uygulanan ankette cocugun kimligine
iligkin herhangi bir bilgiye yer verilmemistir.

Verilerin Toplanmasi

Aragtirmanin yapilabilmesi i¢in Manisa Celal
Bayar Universitesi Saglik Bilimleri Etik Kurul ve
ilgili kuruma c¢aligmanin amag¢ ve kapsamini iceren
bilgi formu ile yazili basvuruda bulunularak
04.05.2016/20478486/155 sayili etik kurul karari ile
gerekli izinler alinmigtir.

Verilerin Analizi

Aragtirmadan elde edilen verilerin degerlendiril-
mesi bilgisayar ortaminda SPSS for Windows 15.0
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paket programi kullanilarak yapilmistir. Verilerin
degerlendirilmesinde ise say1 ve yiizdelik ortalama
testleri kullanilmustur.

BULGULAR

Cinsel istismara ugrayan c¢ocuklarin %42.5’1
13-15 yas arasindadir. Cocuklarin %52,9’unun okula
gittigi, 61,2’sinin anne ve babasi birlikte yasadigi,
%57 ,6°s1 ¢ekirdek aileye sahip oldugu belirlenmisgtir
(Tablo 1).

Tablo 1. Kiz ¢cocuklarin sosyodemografik ézelliklerin dagilimi.

Tanitica Ozellikler Say1 (n) Yiizde %
Yas

9-12 yas 10 118
13-15 yas 38 427
16-17 yas 37 41,5
Egitim

Okula gidiyor 45 529
Okula gitmiyor 40 47,1
Aile durumu

Anne baba birlikte 52 61,2
Anne baba bosanmig 33 38.8
Aile tipi

Cekirdek aile 49 59.8
Genis aile 9 18,2
Tek ebeveyn/Uvey anne-baba 27 22,0
TOPLAM 85 1000

En sik bildirilen cinsel istismar tipi kizlarda
%69 4’1 vajinal penetrasyon, %62 4’ bedene cinsel
amacli dokunmaydi. Magdurlarin %?25,9’nun birden
cok kez cinsel istismara maruz kaldig1r saptandi.
Istismarcilarin tamami erkek, %54,1°i tanidik, %14,1°i
ise akrabalardan biriydi. Olgularin %25,9 nun birden
cok istismarci tarafindan istismara ugradigi saptandi.
%91.,8’1 cinsel istismara ek olarak duygusal istismar
yasamisti. Olgularin %83,5 nin istismar sonrasi en az
bir ruhsal bozukluk tanis1 aldig1 belirlendi. Olgularin
%37,6’sinda agir stres bozuklugu, %27,1’inde dep-
resyon, %22 4’linde davranis bozuklugu, %12,9’unda
Travma Sonrasit Stres Bozuklugu (TSSB) saptandi.
Cocuk yasadig1 cinsel istismar1 hangi kisi, kurum
veya kuruluslarda anlatmak zorunda birakilmigtir
diye bakildiginda %67,1°1 emniyette, %54,1’1 savci-
likta, %20,0’1 mahkeme, %10,6’s1 jandarmada anlat-
mak zorunda kalmistir (Tablo 2).
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Tablo 2. Kiz ¢cocuklarm cinsel istismarla ilgili tamitic1 6zelliklerin
dagilimi.

Tamtic1 Ozellikler Say1 (n) Yiizde %

*Cocugun cinsel istismara kim ya da
kimler tarafindan maruz kaldigi?

Aile 10 11,8
Akraba 12 14,1
Tamdik 46 54,1
Yabanct 23 27,1
Cocugun cinsel istismara nerede ugradig1?

Evde

Ev diginda 52 61,2
*Cocugun maruz kaldigi cinsel istismarin 33 38.8
sekli neydi?

Dokunma 53 624
Opme 50 58.8
Oksama 44 51,8
Stirtiinme 9 10,6
Gostermecilik 10 11,8
Oral penatrasyon 2 24
Anal penatrasyon 13 153
Vajinal penatrasyon 59 694
Pornografilm izletme 2 24
Pornografik fotograflama 1 12

Cinsel istismara eslik eden diger istismar
tiirleri nelerdir?
Fiziksel istismar

Evet 20 23,5
Hayir 65 76,5
Sozel istismar

Evet 28 329
Hayir 57 67,1
Duygusal istismar

Evet 78 91,8
Hayir 7 8,2

*Cinsel istismar sonrast ¢cocugun yasadigi
ruhsal sorunlar

Akut Stres Bozuklugu 32 37,6
Travma Sonrasi1 Stres Bozuklugu 11 12,9
Davranig Bozuklugu 19 224
Diirtii Kontrol Bozuklugu 2 24
Depresyon Madde Bagimlilig: 23 27,1
Madde Bagimlhili§1 8 7,1

*Birden fazla yanit verilmistir.

TARTISMA

Ulkemizde ihmal ve istismar magduru ¢ocuklarla
ilgili yapilan arastirma sonuglarinda, kiz cocuklariin
erkek cocuklara gore yiiksek oranda oldugu, istismar
tiirleri acisindan bakildiginda cinsel istismar olayla-
rinda da yine kiz cocuklarin oraninin erkek ¢ocuklar-
dan yiiksek oldugu goze ¢arpmaktadir 1652330,

Literatiirde, ¢ocuklara cinsel istismarda bulunan
kisilerin 3/4’{inilin aile i¢inden birisi, yakin akrabalar,
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komsu veya daha 6nce tanidigi kisiler oldugu bildiril-
migtir 4?>3, Ulkemizde son dénemde ¢ok merkezli
yapilan bir calismada, istismarcilarin %78,0’1nin
tanidik ve %13,2’sinin aile bireylerinden biri oldugu
belirlenmistir 9. Ulkemizde son dénemde yapilan
dort calismada, istismarcilarin %40,7-%73,5 oranla-
rinda tanidik oldugu belirlenmigtir 434, Bu ¢aligma-
da da, istismarcilarin yaridan fazlasi tanidik ve geriye
kalan kigiler aile bireylerinden biri oldugu belirlen-
mistir. Istismarcilarin ¢cogunun g¢ocugun daha once
tanidig1 ve giivendigi kisiler olmasi, cinsel istismari
onlemede calismacilarin isini zorlastirmaktadir.

Aile yapisina bakildiginda ¢ocuklarin yaridan faz-
last ¢ekirdek aile, arkasindan sirasiyla tek ebeveynli
aile ve genis aile yapisina sahip oldugu belirlenmistir.
Cinsel istismarin aile icinde veya aile disinda yasan-
mast durumunda, istismar ortaya ¢iktiktan sonra bu
durum aile yapisi ve aile iglevselliginde bozulmalara
ve/veya krizlere neden olabilir. Aile ici veya aile dist
cinsel istismarda ebeveynler, istismar magduru ¢ocu-
gu, birbirlerini veya istismari uygulayan kisiler dahil
olmak iizere aile disgindan kimseleri suglayabilirler.
Bu durum aile ig¢i iligkilerin bozulmasina, aile parca-
lanmasina ve cocukla kurulan sosyal iligkilerin azal-
masina neden olabilmektedir. Istismarin gerceklesme-
sinin ardindan aile yapisinda degisikliklerin yasanma-
st olast oldugu gibi, mevcut aile yapisindaki bazi
ozellikler (par¢alanmig aile, cocukla aile arasindaki
sosyal iligkinin zayif olmasi gibi) cinsel istismarin
gerceklesmesinde risk etkeni olarak degerlendirilebi-
lir. Bu konuda cinsel istismar magduru ¢ocuklarin aile
yapist ve ebeveynlerini kapsayan aile odakli calisma-
lar yapilarak bilimsel veriler ortaya konmalidir.

Cinsel istismar eylemi en sik olarak vajinal penet-
rasyon, arkasindan sirastyla dokunma, pme, oksama
yolu ile gerceklesmistir. Daha once iilkemizde yapi-
lan calismalara benzer sekilde cinsel istismar eylemi
en sik dokunma-oksama-siirtiinme yolu ile gercekles-
migtir @Y. Bu istismar bi¢imini kizlarda vajinal
penetrasyon erkeklerde ise anal penetrasyon takip
etmektedir. Vajinal penetrasyon seklinde cinsel istis-
mara ugrayanlarin 33°ti zor kullanilarak, 15°1 ise
erkek arkadasi ile kendi rizasi ile cinsel birliktelik
yasamustir @, Cinsel istismar Oykiisti anksiyete, dep-
resyon, madde bagimlilig1, 6zkiyim davranisi, davra-

nig bozuklugu ve posttravmatik stres bozuklugunu
iceren psikiyatrik bozukluklarla sonuglanabilmekte-
dir ¥, Cocuklarin cinsel istismarin ardindan yasadigi
ruhsal sorunlar konusunda iilkemizde cesitli aragtir-
malar yapilmistir. Simgek ve ark. @* tarafindan yapi-
lan aragtirmada, cinsel istismar magduru ¢ocuklarin
%63 ,8’inde travma sonrasi stres bozuklugu, %25’inde
anksiyete bozuklugu, %?22,2’sinde depresyon,
%38 .,3’linde yikict davranim bozuklugu, %11,1’inde
bagka bir ruhsal bozuklugun goriildiigii bulunmustur.
Ugur ve ark. @ tarafindan yapilan aragtirmada, cinsel
istismar sonrasi ¢ocuklarin %91,7’sininen az bir ruh-
sal bozukluk tanisimi karsiladigi, %30,6’sinin major
depresyon, %28,5’inin travma sonrast stres bozuklu-
8u, %14,6’smin akut stres tepkisi, %11,8’inin dikkat
eksikligi ve hiperaktivite bozuklugu, %6,3’{linlin ank-
siyete bozuklugu tani oOlgiitlerini karsiladig1 bulun-
mustur. Olgularin %8,3’linde cinsel istismar sonra-
sinda psikiyatrik bozukluk tanisi alacak boyutta
olmasa da (kaygi, sucluluk duygulari, uyku sorunlari
vb.) duygusal ve davranigsal sorunlarin gelistigi sap-
tanmustir. Gok¢en ve Dursun @ tarafindan yapilan
arastirmada, olgularin %70’inin maruz kaldigi cinsel
istismar sonucunda ruh saghiginin bozulduguna,
%18,3’iintin ruh saghginin bozulmadigina karar
verilmigtir. Balli ©* tarafindan yapilan arastirmada
ise, olgularin %?20,2’sine akut stres bozuklugu,
%28.9’una post travmatik stres bozuklugu tanisi
konulmus ve %5,2’sinde dikkat eksikligi ve hiperak-
tivite bozuklugu, %11,6’sinda zeka geriligi bulun-
mustur. Calismamizda, magdurlarin %83,5inde istis-
mar sonrasi en az bir ruhsal bozukluk geligsmis oldugu
belirlenmigtir. Olgularin %37,6’sinda agir stres
bozuklugu, %27,1’inde depresyon, %22 4’linde dav-
ranis bozuklugu, %12,9’unda Travma Sonras1 Stres
Bozuklugu (TSSB) saptandi. Ulkemizde yapilan
calismalarda da benzer sonuglar elde edilmistir.

SONUC ve ONERILER

Sonug olarak, kiz cocuklarinin biiyiik bir kismin-
da cinsel istismar sonras1 psikiyatrik bozukluk gelis-
tigi goriilmiistiir. Bu nedenle ¢ocuk ruh saghig: ala-
ninda calisan psikiyatri hemsireleri ve tiim saglik
ekibi cinsel istismara bagli olusabilecek risk etmenle-
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rini ve psikiyatrik bozukluklari g6z Oniine alarak
istismara ugramig ¢ocuklar1 yakindan ve uzun siireli
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Amag: Transversus abdominis plan (TAP) blokun postoperatif analjezik etkinligi abdominal
cerrahi gegirecek olan hastalarda tartismahdir. Bu ¢alismanin amaci, inguinal herni tamiri yapa-
lan pediyatrik hastalarda ultrasound egliginde yapilan TAP blok ile yara yeri infiltrasyonunun
analjezik etkinligini karsilagtirmaktir.

Yontem: Etik onam alindiktan sonra 3-8 yas arasi, tek tarafl inguinal herni onarmm yapilacak
olan 60 hasta randomize olarak TAP blok (Grup TAP, n=30) veya yara yeri infiltrasyonu (Grup
infiltrasyon, n=30) olarak iki gruba ayrildi. TAPB grubuna ultrason egliginde 0,5 ml/kg olacak
sekilde %0,25’lik bupivakain, Grup C’ye ise 0,5 ml/kg olacak sekilde 0,25°lik bupivakain cerra-
hi 6ncesi uygulandi. Agr1 skorlar: (Wong-Baker Yiiz Skalas1), aile memnuniyeti, blok komplikas-
yonlar: ve ek analjezik gereksinimi kaydedildi.

Bulgular: Infiltrasyon grubu ile kargilastirildiginda, ilk 12 saatteki agr1 skorlar1 TAPB grubunda
istatistiksel olarak daha diisiiktii (p<0,05). Ek analjezik gereksinimi TAPB grubunda, infiltras-
yon grubuna gére istatistiksel olarak daha diisiiktii (10/30 vs 18/30 sirasiyla, p=0,038). Aile mem-
nuniyeti TAPB grubunda, Grup infiltrasyona gore istatistiksel olarak daha fazlaydi (p<0,001).
Sonug: TAP blogun postoperatif analjezik etkinligi tartismah olmasina ragmen, pediyatrik ingu-
inal herni tamirinde ultrason egliginde uygulanan TAP blok yara yeri infiltrasyonuna gore agri
skorlarmm anlamh derecede azaltmaktadir.

Anahtar kelimeler: Ultrasonografi, transversus abdominis plan bloku, inguinal herni, postope-
ratif analjezi

ABSTRACT

Objective: Postoperative analgesic effect of transversus abdominis plane (TAP) block in patients
undergoing abdominal surgery has been debatable. The aim of this study was to compare the
analgesic effect of ultrasound guided TAP block and wound infiltration in pediatric patients
undergoing inguinal herniorrhaphy.

Methods: After ethical board approval, 60 children between 3 and 8 years of age undergoing
unilateral inguinal hernia repair were randomized to TAP block (Group TAP, n=30) or to wound
infiltration (Group infiltration, n=30). Group TAPB received ultrasound- guided TAP block with
0.25% bupivacaine 0.5 ml/kg and Group C received wound infiltration with 0.25% bupivacaine
0.5 ml/kg before surgery. Pain scores (Wong-Baker Faces), parental satisfication, block compli-
cations and additional analgesia requirements were recorded.

Results: Compared with the infiltration group, the pain scores were statistically lower in the
TAPB group during the first 12 hours (p<0.05). The additional analgesia requirement was statis-
tically lower in the TAPB group than Group infiltration group (10/30 vs 18/30 respectively,
p=0.038). Parental satisfaction was statistically higher in the Group TAPB than Group infiltra-
tion (p<0.001).

Conclusion: Despite the postoperative effect of TAP block is debatable; ultrasound- guided TAP block
reduces postoperative pain after pediatric inguinal hernia repair compared to wound infiltration.

Keywords: Ultrasonography, transversus abdominis plane block, inguinal hernia, postoperative
analgesia
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GIRIS

Rejyonel anestezik teknikler; postoperatif morbi-
diteyi azaltmakta, erken mobilizasyonu saglamakta
ve narkotik analjezik gereksinimi Onemli oOlgiide
azaltarak biiyiik avantaj saglamaktadirlar. Ozellikle
infantlarda ve cocuklarda postoperatif analjezi i¢in
yaygin olarak kullanilmaktadir V.

Alt batin cerrahisi gegiren hastalarda postoperatif
analjezi genellikle sistemik opioidler ve noroaksiyal
yontemler ile saglanmaktadir. Opioidlerin kullanimi-
na baglh sedasyon, solunum depresyonu, kasinti,
bulanti-kusma ile néroaksiyal yontemlerin olast
parapleji veya kanama gibi komplikasyonlari, bu iki
yontemin en biiylik dezavantaji gibi goriinmektedir.
Transversus abdominis plan (TAP) blogu, 6zellikle
cocuklarda kaudal ve epidural analjezinin alternatifi
olarak intraoperatif ve postoperatif analjezi saglayan
bir rejyonal anestezi teknigidir @*.

TAP blok, cocuklarda alt batin ve pelvik cerrahi-
lerde epidural analjezinin alternatifi olarak multimo-
dal postoperatif analjezik konseptin bir parcasi olarak
etki gostermistir @. TAP blok ilk kez Rafi tarafindan
2001 yilinda Petit ticgeninden yararlanilarak tanim-
lanmustir ©, Klasik yontemle yapilan blokta, ekster-
nal ve internal oblik kas fasyalariin geg¢ilmesi sira-
sinda iki kez “pop” veya diren¢ kaybi hissi alinir ve
lokal anestetik bu alana uygulanir. Bu teknik 2007
yilindan itibaren ultrasonografi yardimi ile daha
glivenli bir bicimde uygulanmaya baglanmistir.
Ultrasonografi yardimi ile yapilan TAP blok, anterior
abdominal duvari inerve eden alt yedi interkostal
sinir ile (T6-T12) L1 sinirin 6n dallarim1 bloke eder.
Boylece internal oblik ve transversus abdominis kas-
lar1 arasindaki “transversus abdominis plan” olarak
nitelendirilen fasial plana lokal anestezik dagilarak
etki eder ©.

Son yillarda ultrasonografi ile birlikte yaygin ola-
rak yapilan TAP blok, postoperatif opioid tiiketimini
azaltmak, opioide bagl yan etkileri minimize etmek
ve intraopratif opioid ihtiyacini azaltmak icin kulla-
nilan rejyonel anestezik tekniklerden biridir 7.

Bu ¢alismanin amaci, pediatrik tek tarafli inguinal
hernioplasti operasyonlarinda ultrasonografi egligin-
de Transversus Abdominis Plan Blok uygulamasi ile
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insizyon hattina lokal anestezik infiltrasyonunun pos-
toperatif donemde agr1 skorlarina ve analjezik ajan
gereksinimlerine olan etkilerini kargilagtirmaktir.

GEREC ve YONTEM

Etik Kurul onay1 alindiktan sonra tek tarafli ingu-
inal hernioplasti uygulanacak ASA I-1I, yaglar1 3-8
arasinda degisen 60 hasta caligmaya dahil edildi.
Hastalardan siddetli sistemik hastaligi, daha énceden
bilinen bir nérolojik veya spinal hastaligi, kanama
diatezi, amid tipi lokal anesteziklere allerjisi ve blok
yapilacak bolgede lokal enfeksiyonu mevcutsa, anne
ve babasinda, kardeslerinde veya kendisinde posto-
peratif bulanti-kusma ve ara¢ tutma Oykiisii varsa,
kronik iist hava yolu obstriiksiiyonu ve gece horlama
hikayesi olanlar ¢aligma dig1 birakildi.

Operasyon odasina alinan hastalara rutin monito-
rizasyon elektrokardiogram (EKG), periferik oksijen
saturasyonu (SpO,), noninvaziv kan basinci uygulan-
d1 ve bazal degerler kaydedildi. Premedikasyon i¢in
hicbir sedatif ilag verilmedi. Anestezi indiiksiyonu
hastanin suuru kapanana kadar yiiz maskesi ile %7-8
sevofluran, %50 nitrous oxide ve %50 oksijen ile
yapildi. Suuru kapaninca damar yolu agildi.

Anestezi indiiksiyonunda tiopental sodyum 5 mg/
kg, fentanil 2 pg/kg ve rokuronyum 1.2 mg/kg uygu-
lanarak hizli seri entiibe edildi. Entiibasyon sonrasi
solunum frekansi hastanin EtCO, 30-35 mmHg ola-
cak sekilde solunum parametreleri %50 FiO, ve hava
karisimi, soluk hacmi 6-7 ml/kg olarak ayarlandi.
Anestezi idamesi %1-2 sevofluran (Sevorane, Abbott)
ve gerektiginde rokuronyum 0,1 mg/kg ile saglandu.
Operasyon siiresince 5 dk. araliklarla kalp atim hiz1
(KAH), noninvazif kan basinci (NIKB), SpO,, soluk
sonu CO, degerleri ve total anestetik ilag gereksinimi
kaydedildi.

Hastalar bilgisayar randomizasyon programi kul-
lanilarak olugsturulan random listesine gore TAP blok
ya da infiltrasyon grubu olarak rastgele iki gruba
ayrildi.

Grup TAPB’ye cerrahi oncesi TAP blok uygulan-
di. TAP blok uygulamast asepsi antisepsi kurallarina
uygun olarak bir sekilde ultrasonografi esliginde
batin 6n duvar kaslar1 goriintiilendikten sonra in-plane
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yontemle sonovisible 50 mmlik igne kullanilarak
internal oblik ve transversus abdominis kaslar1 arasi-
na 0,5-1 mL %0,9 NaCl test dozu verilerek ignenin
yeri dogruland1 ve (kas fasyasinin sistigi goriilerek)
kan veya havanin negatif aspirasyonda gelmedigi
gozlendikten sonra voliimii 0,5 ml/kg olarak hesapla-
nan 0,25 %’lik bupivakain soliisyonu hemodinamik
ve EKG monitorizasyonu altinda transversus abdo-
minis planina enjekte edildi.

Grup infiltrasyona ise cerrahi Oncesinde hasta
genel anestezi altinda iken, insizyon hattina cerrahi
ekip tarafindan 0,5 ml/kg voliimiinde %0,25 bupiva-
kain infiltrasyonu yapildi.

Cerrahi bitiminde hastalara, 0,01 mg kg atropin IV
ve 0,02 mg kg neostigmin IV ile dekiirarize edildikten
sonra ekstiibe edilerek derlenme tinitesine alindi.
Postoperatif agr1 30.dk., 1.,2.,3.,6.,12.,24. saatlerde
Wong-Baker yiiz skalasi ile degerlendirildi ®.

Ek analjezi gereksinimi, bulanti-kusma varligi
degerlendirildi. Her iki gruptaki hastalara da yapilan
degerlendirmelerde, Wong-Baker yiiz skalas1 >4 ise
15 mg/kg parasetamol iv olarak 15 dk. icinde uygu-
land1. Kurtarict analjezi olarak 0,25 mg/kg meperidin
yapildi. Yirmi dort saat sonunda hastalarin anne ve
babalarinin memnuniyetleri sorgulandi. Aile memnu-
niyeti 4 puanh bir skala ile kusursuz, iyi, orta ve kotii
olarak degerlendirildi

Istatistiksel Analiz

Istatistiki degerlendirilmede, SPSS 20.0 (SPSS
Inc., Chicago, Illinois, USA) istatistik paket progra-
mu kullanild. Istatistiksel degerlendirmede gruplarin
kategorik degiskenlerinin karsilagtirmasinda ki-kare
testi kullanildi. Hastalara ait numerik parametrelerin
normal dagilimi Kolmogorov-Smirnov ve histogram
testleriyle incelendi. Normal dagilima uyan paramet-
relerin karsilagtirlmasinda Student’s t-testi, normal
dagilima uymayan parametrelerde ise Mann-Whitney
U testi kullanildi. P<0.05 istatistiksel olarak anlaml
kabul edildi.

BULGULAR

Demografik veriler, anestezi siiresi ve operasyon

stiresi acisindan gruplar arasinda istatistiksel olarak
fark mevcut degildi (p>0,05) (Tablo 1).

Postoperatif agr1 Wong Baker agri skalasi ile ilk
24 saatte degerlendirildi. Buna gore 30.dk., 1.,2.,4.,
8., ve 12. saatlerdeki Wong Baker agr1 skorlart Grup
TAPB’ta Grup infiltrasyona gore istatistiksel olarak
anlamhi derecede diisiikken (p<0,001), 24. saatte
gruplar arasi fark yoktu (p=0,113) (Tablo 2).

Grup TAPB’de 10 hastada, Grup infiltrasyonda
ise 18 hastada postoperatif ek analjezik gereksinimi
meydana gelmis olup, istatistiksel olarak anlamli fark
mevcuttu (p=0,038). Aile memnuniyeti operasyon
sonrasi 24. saatte kusursuz, iyi, orta ve kotii olarak
degerlendirildi, istatistiksel olarak anlamli derecede
TAP blok uygulanan hastalarin aileleri daha mem-
nundu (p<0,001) (Tablo 3).

Postoperatif bulanti skorlar1 ve sedasyon skorlari
acisindan gruplar arasinda istatistisel olarak anlamli
fark mevcut degildi (p>0,05).

Tablo 1. Demografik veriler.

Grup Infiltrasyon Grup TAPB pP*

Yas (y1l) 5,17+£1,98 523+209  0,737°
Agirlik (kg) 20,67+6,99 1940+5,13 0427°
Boy (cm) 107,83+15,08 109,03+£14,59 0,604*
Cinsiyet (erkek/kiz) 22/8 24/6 0,542¢
ASA (I/TT) 27/3 26/4 0,688°
Anestezi siiresi (dk.)  57,83%18,60 67,17£19,14  0,060°
Cerrahi siire (dk.) 46,50+18,01 54,50+18,30 0,093°

Tiim degerler sayt yada ortalama=standart sapma olarak veril-
mistir.

*Gruplar arasi karsilagtirma

“Mann-Whitney U test

bIndependent sample t test

‘Chi-square test

Tablo 2. Gruplara ait wong baker yiizleri agri skalasi.

Grup Infiltrasyon Grup TAPB pP*
30. dk. 5,93+ 2,80 1,77+£1,81 <0,001*
2h 5,07+ 2,50 1,67+ 1,74 <0,001°
4h 493+2,76 1,37+1,79 <0,001°
8h 5,20+2,75 2,17£2,10 <0,001*
12h 5,53+2,86 2,93+1,87 <0,001°
24h 5,93+3,03 5,00+1,36 0,113°

Tiim degerler say: yada ortalama +standart sapma olarak veril-
mistir.

*Gruplar arast karsilastirma, “Independent sample t test, "Mann-
Whitney U test
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Tablo 3.

. Grup Grup pP*
Infiltrasyon TAPB

Aile memnuniyeti 4/8/18/0  18/10/2/0 <0,001*
(kusursuz/iyi/orta/kotii)
Bulant1 skoru
(yok/hafif/orta/siddetli)
Sedasyon skoru

(Uyanik ve aktif/oldukca
uyanik/uyuyor ama kolayca
uyandirilabilir/derin uykuda)
Ek analjezik gereksinimi 18/12 1020 0,038

(var/yok)

27/1/2/0  26/2/2/0  0,839*

8/13/7/2 8/6/719  0,071*

Tiim degerler sayt olarak verilmistir.
*Gruplar arasi karsilagtirma
“Chi-square test
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Abdominal kavite

Sekil 1A. Transversus abdominis plan blogu icin ultrasound
ve prob pozisyonu, B. TAP bloga ait sonografik anatomi.
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TARTISMA

Bu caligmaya gore, TAP blok, yara yeri infiltras-
yonuna gore postoperatif ilk 12 saatte daha az agri
skorlar1 olusturmus ve ek analjezik gereksinimini
azaltmistir. Ayrica aile memnuniyetini de istatistiksel
olarak anlamli derecede yiikseltmigstir. TAP bloga
bagli herhangi bir komplikasyona rastlanmamugtir.

Son yillarda ultrasonografinin rejyonel anestezi
pratigine girmesiyle beraber periferik sinir bloklari
disinda plan bloklar1 da oldukga popiiler hale gelmis-
tir. Plan bloklari, ultrasonografi ile kolay uygulanabi-
lir olmasi, komplikasyon oranlarinin az olusu, posto-
peratif yeterli analjezi saglamalar1 ve opioid tiiketi-
mini azaltmalariyla birlikte néroaksiyel tekniklerin
yerini almaya adaydir ©. Trunkal bloklar olarak da
adlandirtlan plan bloklar1 arasinda, paravertebral,
TAP, rektus sheath ve iliooinguinal/iliohipogastrik
bloklar yer alirken son zamanlarda yine ultrasonogra-
fi esliginde yapilan quadratus lumborum ve PECs
bloklar da bu kategoride yer almaktadir. Bu bloklar-
dan birisi 6zellikle alt batin cerrahisinde tanimlanan
transversus abdominis plan (TAP) bloktur ve etkinli-
&i bircok cerrahi prosediirde gosterilmigtir %12,
Buna ilaveten, bu bloklar genellikle somatik analjezi
saglayarak multimodal postoperatif analjezik yakla-
simin bir parcasi haline gelmiglerdir.

TAP blok bircok pediatrik cerrahi prosediir i¢in
(apendektomi, hernioplasti, laparatomi, kolostomi
acilmas1 ve kapatilmasi gibi) multimodal postoperatif
analjezinin efektif bir komponenti olarak tanimlan-
mistir. TAP blok, internal oblik ve transversus abdo-
minis planina lokal anestezik enjekte edilmesiyle
uygulanir. Torakolumbar sinirlerin ventral ramusunu
etkileyerek cilt, kas ve 6n abdominal duvarin paryetal
peritonunu bloke eder. Boylece 6zellikle alt abdomi-
nal , jinekolojik ve iirolojik prosediirler i¢in etkin bir
analjezi saglar. Bir¢ok caligma, postoperatif opioid
tiiketimini azaltmasi, daha az agr1 skorlar1 olugturma-
s1 ve opioid ile iligkili yan etkileri azaltmas1 agisindan
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karsilagtirilmasi: Randomize klinik ¢alisma

TAP blogun etkisini raporlamiglardir ©'>19, Bu calis-
malarin aksine, bazi ¢aligmalarda TAP blogun yara
yeri infiltrasyonuna herhangi bir Gstiinliigii olmadigi
gosterilmigtir “*!". TAP blok ile ilgili ilk klinik calig-
malar yaklagik 24 saate kadar analjezik etkisi oldugu
yoniindeydi *'®. Bu etkinin lokal anestezigin para-
vertebral yayilimi ile ilgili olabilecegi yoniinde yazar-
lar aciklamada bulunmuslardir. Ayrica yapilan bu
caligmalarda, TAP blok kor yontemle uygulanmuigtir.
Calismamizda ise, postoperatif ilk 12 saatte ultraso-
nografi esliginde uygulanan TAP blok daha iyi agri
skorlart olusturmasima ragmen, 12 saatten sonra
infiltrasyon anestezi ile sonuglar benzerdi.
Ultrasonografi egliginde blogun yapilmasi sonucu
lokal anestezik daha anteriora dagilmis olmasiyla
daha kisa bir analjezi siiresine neden oldugunu acik-
layabiliriz.

TAP blok yaparken doz olarak 0,5 ml/kg’lik bir
volim kullanilmigtir. 0.2 ml/kg’lik bir dozun bile
basarili bir perioperatif analjezi sagladigini gosteren
caligmalar literatiirde vardir 9.

TAP blogu cerrahi 6ncesi yapilmast yeglenmis-
tir. Bundaki amacimiz cerrahi 6ncesi ultrasonogra-
fik anatominin bozulmamis olmasi ve daha net bir
goriintii olusabilecegindendi. Buna ilaveten, cerrahi
sonrast doku biitiinliiglintin bozulmasi, plan bloklar1
icin lokal anestezik ilaglarin dagilimini etkileyebi-
lirdi.

Son yillarda postoperatif agri tedavisinde multi-
modal analjezi yaklasiminin geleneksel yaklagimdan
daha etkili oldugu diisiiniilmektedir . Perioperatif
agr1 kontroliinde optimal strateji, opioid gereksinimi-
ni minimalize eden multimodal yaklagimlardir.
Rejyonel anestezik teknikler de bu yaklagimin 6nem-
li bir par¢asini olusturmaktadir ?®. Caligmamizda,
postoperatif donemde kullandigimiz parasetamol ve
opioidlerle beraber preoperatif TAP blogu uygulaya-
rak multimodal bir analjezi sagladik.

Calismanin birgok limitasyonu vardir. Ik olarak
hastalar uyutulduktan sonra TAP blok islemi yapildi-
&1 i¢in blogun basarisi ve sensoryal degerlendirmesi
yapilamadu. Ikinci olarak, calisma dizaymi olarak ¢ift
kor bir ¢calisma degildi. Son olarak, TAP blok komp-
likasyonlariin ortaya ¢ikmasi agisindan ¢aligmanin
orneklem biiytikliigii yeterli degildi.

TAP blogun etkinligi ile ilgili calismalar her ne
kadar tartigsmali ise de calismamizda pediatrik hasta-
larda ultrasonografi esliginde uygulanan TAP blogun
daha az agri skorlar1 olusturmasi, daha az ek analjezi
gereksinimi dogurmasi ve aile memnuniyetini artir-
mas1 agisindan yara yeri infiltrasyonuna gore daha
tistiin oldugu diistincesindeyiz.
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Interrecurrent nerve anastomosis with free nerve graft
transposition in rabbits

Tavsanlarda serbest sinir grefti transpozisyonu ile interrekiirren sinir anastomozu
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ABSTRACT

Objective: In this experimental study, we aimed to observe the effect of inter-
recurrent free nerve graft transposition performed after iatrogenic transection of the
recurrent laryngeal nerve on the improvement of vocal cord function in rabbits.
Methods: The study consisted of 2 groups as the experimental, and control groups
each containing 8 rabbits. The right recurrent nerve was transected both in the cont-
rol and experiment groups. Inter-recurrent free nerve graft transposition using sural
nerve was performed with end-to-side anastomosis in the experimental group whereas
in the control group, nerve reconstruction was not performed.

Results: After the 3" postoperative month, the right vocal cord activity was recorded
in the experimental group using videolaryngoscopy (VLS) and intramuscular elect-
romyography (EMG). In contrast to the control group, no vocal cord muscle atrophy
was found during light microscopic examination in the rabbits of the experimental
group.

Discussion: Inter-recurrent free nerve graft transposition is an acceptable method
which can be considered in patients with iatrogenic recurrent nerve transection.

Keywords: End- to- side nerve anastomosis, free nerve graft, laryngeal re-innervation,
nerve transposition, recurrent nerve, vocal cord palsy, vocal cord paralysis.

0z

Amag: Bu deneysel cahsmada, tavsanlarda rekiirren laringeal sinirin iyatrojenik
kesisini takiben serbest sinir grefti ile interrekiirren sinir transpozisyonunun vokal
kord fonksiyonlarimn iyilegsmesi iizerindeki etkisini gozlemlemeyi amacladik.
Yontem: Calisma her biri 8 tavsan iceren deney ve kontrol grubu olmak iizere iki
gruptan olusuyordu. Her iki grupta da sag rekiirren sinir kesildi. Deney grubunda
sural sinir kullamlarak interrekiirren serbest sinir transpozisyonu u¢-yan anastomoz
ile yapildi. Kontrol grubunda ise sinir rekonstriiksiyonu yapilmadi.

Bulgular: Postoperatif iiciincii aydan sonra sag vokal kord aktivitesi deney grubunda
videolaringoskopi (VLS) ve kas i¢i elektromiyografi (EMG) kullamlarak kaydedildi.

Kontrol grubunun aksine deney grubu tavsanlarinda itk mikroskobunda vokal kord L.
kas atrofisi goriilmedi. Alindig tarih: 04.04.2016

Sonug: Inter-rekiirren serbest sinir grefti transpozisyonu iyatrojenik rekiirren sinir Kabul tarihi: 18.10.2017

kesisi olan hastalarda kabul edilebilir bir yontemdir. Yazisma adresi: Uzm. Dr. Billent Calik, 100/1

A . . . . . Sokak No: 32, Kat: 4, Daire: 13, Banu Apt.
Anahtar kelimeler: U¢-yan sinir anastomozu, serbest sinir grefti, laringeal yeniden  Ggztepe - Konak - 35290 - fzmir - Tiirkiye

innervasyon, sinir transpozisyonu, rekiirren sinir, vokal kord palsi, vokal kord paralizisi e-mail: calikbulentdr@yahoo.com
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INTRODUCTION

One of the complications of thyroid surgery is
inadvertent transection of the recurrent nerve. Within
the last 25 years, subtotal thyroidectomy has been
replaced by total thyroid lobectomy in patients with
benign multinodular goiter, Graves’ disease, and
thyroid cancer. The principal change in the operative
technique has been to move from “lateral dissection™
to “capsular dissection” ?, The incidence of recur-
rent laryngeal nerve injury has been reported as bet-
ween 1-2% across different thyroid surgery centers.
The incidence rates tend to increase when thyroidec-
tomy is performed by less experienced surgeons, or
when thyroidectomy is done for recurrent goiters or
malignant diseases ¢,

Intraoperatively, visualizing the cut nerve is extre-
mely difficult. If seen, the proximal and distal ends
may be sutured together. However, if this is not the
case, atrophy of the vocal cords is imminent with a
high likelihood of requiring tracheostomy particu-
larly in bilateral injuries. Therefore, we aimed to
improve vocal cord function by performing inter-
recurrent nerve transposition with free nerve grafting,
in order to transfer the nerve impulses from the intact
stable nerve to the disrupted nerve. If nerve transpo-
sition can achieve these results, then vocal cord cont-
raction with breathing, and subsequent respiratory
obstruction will not occur.

MATERIAL and METHODS

After obtaining approval from our institutional
ethics board (Ege University, Approval No. 2010-
83), the experimental and control groups were desig-
ned. A total of 16 New Zealand white rabbits (8 per
group) were utilized. Intravenous cefazolin (30 mg/
kg/day) was injected through peripheral ear vein 30
minutes before operation. The operation was perfor-
med under general anesthesia with intamuscular
ketamine (90 mg/kg) and xylazine (3 mg/kg) injecti-
ons. Surgical operation was performed using magnif-
ying glasses under 5x magnification (Look’s 5000
model). Rabbits’ hair was shaved. Operative area was
cleaned by povidone-iodine (10%) solution. Sural
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nerves were identified in right hind legs of rabbits.
Skin flaps were created after performing a Kocher’s
collar incision and retracting the pretracheal muscles
laterally. The right recurrent laryngeal nerve was
identified and transected below the inferior portion of
the thyroid gland. In the control group, after nerve
transection, muscle layers were closed and the opera-
tion was terminated. In the experimental group, after
nerve transection, the left recurrent nerve was identi-
fied. The proximal end of the free nerve graft was
anastomosed to the left recurrent nerve in an end-to-
side fashion with 10/0 prolene sutures. The distal end
of the free nerve graft was anastomosed to the lary-
ngeal portion of the right recurrent nerve, in an end-
to-end fashion, also with 10/0 prolene sutures.

Otorhinolaryngologic examination

Videolaryngoendoscopy was performed under
general anesthesia using ketamine injections during
spontaneous respirations. All of the rabbits were sub-
jected to a videolaryngoscopic examination to evalu-
ate their cord activity on the first pre-and postopera-
tive days and after the 3™ postoperative month.

Intramuscular EMG examination

All rabbits in the experimental, and the control
groups were examined 3 months after the procedure
placing a concentric needle electrode at both vocal
cords under ketamine anesthesia. The vocal cords
were reached through the cricothyroid membrane.
After sacrification of the animal, vocal cord denerva-
tion and reinnervation was assessed during electrom-
yography using a Medelec Sapphire 4ME and
Medelec  Synergy electromyograph. (EMG)
Examinations were recorded as video display and
EMG tracings. EMG examinations yielded qualitati-
ve data.

Histopathologic examination

Samples were fixed in neutral buffered formalin
(10% formaldehyde). Following the fixation proce-
dure, the tissue samples were trimmed and processed
using standard paraffin-embedding methods. Sections
were cut at 4 ym, and then stained with hematoxylin-
eosin. Histopathologic examination of the samples
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was carried out using a light microscope, and under
magnification (Carl Zeiss Axioscope photomicrosco-
pe, Carl Zeiss Axiocam ICc3 3.3 Mp digital camera
and Carl Zeiss Axiovision software).

At the end of the study period, animals were sac-
rificed using intravenous infusion of high dose keta-
mine (70 mg/kg).

Statistical Analysis

Data analysis was performed by using SPSS for
Windows, version 11.5 (SPSS Inc., Chicago, IL,
United States). Fisher’s exact test was used to detect
differences between groups based on otorhinolary-
ngologic, EMG and pathologic examination results.
A P value less than <0.05 was considered as statisti-
cally significant.

RESULTS

Surgical outcomes

On the Ist postoperative day, all rabbits were acti-
ve and in good condition After the 3™ postoperative
month, no complications such as wound infections or
hematomas were detected before resorting to video-
endoscopic and EMG examinations.

Laryngologic outcomes

All rabbits have preoperatively normal bilateral
vocal cord activities. However, on the 1% postoperati-
ve day, the right vocal cords were fixed both in the
experimental and control group rabbits. After the 3%
postoperative month, right vocal cord fixation persis-
ted in the control group rats. On the other hand, all
rats in the experimental group had a minimal right
cord activity (p<0.001).

EMG outcomes

In the experimental group, the EMG recordings of
the left vocal muscles were within normal limits in all
rabbits of the experimental group. Along with dener-
vation activities on symptomatic right vocal cord
muscles, there was motor unit discharges synchrono-
us with respirations. These findings were evaluated
in favour of regeneration (Figure 1). Intensive total
denervation potentials were observed in symptomatic

right vocal cord muscles in all 8 rabbits of the control
group. There was no motor unit activity synchronous
with respirations in any of these muscles (Figure 2).
However, normal motor unit activities synchronous
with respiration were observed in the left vocal musc-
les both in the experimental and control groups
(p<0.001).

=it e

56 .8V
1088mu

.._IH“”'!'_.H‘;:;;

Medelec/TECA Sa re CEAL)
car :'.E;. Fat . nzh Noraloii Kl

Figure 1. The EMG findings of the vocal cord muscles in the
experimental group which show the postoperative regenera-
tion potential.
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Figure 2. Total denervation in vocal cord muscles of the cont-
rol group was detected by EMG.
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Figure 3. Nd muscular atrophy is detected in the experimen-
tal group (HE X 100).

Pathologic Outcomes

Both in the experimental and control groups, no
atrophy was detected in the left hemilarynx. No right
vocal cord muscle atrophy was detected in the rabbits
of the experimental group (Figure 3), whereas in all
cases of the control group, atrophy was seen in the
right hemilarynx (Figure 4), (Table 1), (p<0.001).

Table 1. Comparison of the experimental group with the
control group.

Variables Control Experimental P

Group Group value

Laryngoscopy
Vocal cord movement - 8 (100%)  <0.001
No vocal cord movement 8 (100%) -

EMG
Nerve denervation
Nerve regeneration -

Pathologic examination of

the larinx
Presence of atrophy
No atrophy -

8 (100%) - <0.001
8 (100%)

8 (100%) - <0.001
8 (100%)

EMG: Electromyelography

DISCUSSION

Recurrent nerve transection is characterized by a
loss of vocal cord movement, a forward-tilted aryte-
noid cartilage, and bowing of the vocal cord due to
loss of muscle tone . One of the approaches to treat
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(HE X 50).

this complicationis laryngeal reinnervation. Laryngeal
reinnervation refers to any method that seeks to rees-
tablish neural pathways to the vocal cord which inc-
ludes use of nerve-muscle pedicle, muscle-nerve-
muscle pedicle, and donor nerve-recurrent laryngeal
nerve (RLN) anastomosis &',

End-to-end microsurgical neurorhaphy has beco-
me the standard approach for the repair of peripheral
nerve injuries. However, when the proximal stump is
unavailable, or when autogenous donor nerve is not
of adequate length, then, this method becomes unsu-
itable .

Animal experiments and clinical trials have shown
that end-to-side repair of transected nerves may result
in functional motor re-innervation through the colla-
teral sprouting of axons. Even partial recovery of
sensory function after surgically created end-to-side
nerve anastomosis has been reported. The advantage
of the end-to-side neurorrhaphy is that nerve function
of the recipient nerve can be restored, while avoiding
damage to the donor nerve (*19.

Bontioti et al. 17 have investigated the factors
effective on the mechanism of action of end-to-side
nerve repair, and suggested three basic mechanisms:
1. contamination from axons regenerating from the
proximal stump of the recipient nerve, 2. true collate-
ral sprouting from healthy fibers of the donor nerve
and 3. “terminal sprouting” also called, true axonal
regeneration from damaged fibers of the donor nerve.
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Collateral sprouting from healthy fibers does not
need the induction from donor nerve trauma, but
simple coaptation with the chemical call from the
degenerated distal stump and from the distal effector
is capable to induce axonal ingrowth from the healthy
fibers of the donor nerve trunk . Contamination can
sometimes result in a neuroma which should be taken
into account. It does not require the donor nerve
damage collateral sprouting from wholesome nerve
fibers: simple coaptation with the chemical call from
the degenerated distal stump and from the distal
effector is capable to induce axonal ingrowth from
the healthy fibers of the donor nerve trunk . The third
mechanism involves trauma to the donor nerve: ter-
minal sprouting can be produced either opening a
window in the nerve trunk connective tissue, or pas-
sing classical suture stitches though/around 7%,

The only real functioning abductor muscle of the
vocal cords is the posterior cricoarytenoid muscle.
The recurrent laryngeal nerve innervates all of the
intrinsic muscles of the larynx, except the cricothyro-
id muscle "?. Recurrent nerve transection is a serious
complication, as it leads to vocal cord paralysis, and
the ipsilateral vocal cord remains fixed in the para-
median position . The vocal cords should be evalu-
ated preoperatively in order to determine whether
vocal cord paralysis is already present. Furthermore,
the recurrent laryngeal nerve should be routinely
identified during thyroidectomy or parathyroidec-
tomy.

During thyroidectomy, it becomes difficult to
identify the recurrent nerve when all arteries and
veins are transected. The surgeon should be alerted
for possible iatrogenic injury to the recurrent nerve if
there is no lumen identified in one of these transected
structures. In the previous animal study by Engin et
al. @Y an end-to-end anastomosis was performed bet-
ween the phrenic and recurrent laryngeal nerves, and
the vocal cord function was demonstrated with vide-
olaryngoendoscopy and laryngeal EMG, with an up
to 90% success rate. Despite these results, this opera-
tion is not recommended in elderly patients particu-
larly in those with compromised respiratory function.
However, the present nerve transposition experiment
was designed to be used in such cases. We created a

model of unilateral recurrent nerve paralysis with
contour lateral recurrent stimuli directed to vocal
cords via nerve transposition. Stimulation of the
vocal cords induced reinnervation of denervated
muscles, and they regained their respiratory function.
The sural nerve is used because of its functionality as
free nerve graft. Although, not identified on the first
postoperative day, vocal cord activity and reinnerva-
tion potentials were detected on EMG after 3 months
with a success rate of 100% without subsequent lary-
ngeal atrophy. Following recurrent nerve transection,
nerve transposition successfully restored laryngeal
function in rabbits.

CONCLUSION

In conclusion, inter-recurrent nerve anastomosis
with free nerve grafting can be considered in patients
with unilateral recurrent nerve transection injury,
particularly, when the complications of tracheostomy
and the quality of life are taken into consideration.
Conlflicts of interest

The authors have no conflicts of interest to declare.

Financial Disclosure: The authors state that all
financial and material support for this research and
work was provided by their own means without any
additional financial contribution.

REFERENCES

1. Zheng S,XuZ,Wei Y, Zeng M, He J. Effect of intraoperative
neuromonitoring on recurrent laryngeal nerve palsy rates
after thyroid surgery-A meta-analysis. J Formos Med Assoc
2013;112:463-72.
https://doi.org/10.1016/j.jfma.2012.03.003

2. Delbridge L. Total thyroidectomy: the evolution of surgical
technique. ANZ J Surg 2003;73:761-8.
https://doi.org/10.1046/j.1445-2197.2003.02756 x

3. Efremidou EI, Papageorgiou MS, Liratzopoulos N, Manolas
KJ. The efficacy and safety of total thyroidectomy in the
management of benign thyroid disease: a review of 932
cases. Can J Surg 2009;52:39-44.

4. Mishra A, Agarwal G, Agarwal A, Mishra SK. Safety and
efficacy of total thyroidectomy in hands of endocrine surgery
trainees. Am J Surg 1999;178:377-80.
https://doi.org/10.1016/S0002-9610(99)00196-8

5. Netterville JL, Aly A, Ossoff RH. Evaluation and treatment
of complications of thyroid and parathyroid surgery.
Otolaryngol Clin North Am 1990;23:529-52.

6. Snyder SK, Lairmore TC, Hendricks JC, Roberts JW.

213



10.

11.

12.

13.

Elucidating mechanisms of recurrent laryngeal nerve injury
during thyroidectomy and parathyroidectomy. J Am Coll
Surg 2008;206:123-30.
https://doi.org/10.1016/j.jamcollsurg.2007.07.017

. Lee WT, Milstein C, Hicks D, Akst LM, Esclamado RM.

Results of ansa to recurrent laryngeal nevre reinnervation.
Otolaryngology-Head and Neck Surgery 2007;136:450-4.
https://doi.org/10.1016/j.0tohns.2006.11.040

Marina MB, Marie JP, Birchall MA. Laryngeal reinnervation
for bilateral vocal fold paralysis. Current Opinion in
Otolaryngology & Head and Neck Surgery 2011;19:434-8.
https://doi.org/10.1097/MOO.0b013e32834c7d30

Paniello RC. Laryngeal reinnervation. Otolaryngol Clin N
Am 2004;37:161-81.
https://doi.org/10.1016/S0030-6665(03)00164-6

Lorenz RR, Esclamado RM, Teker AM, Strome M, Scharpf
J,Hicks D, Milstein C, Lee WT. Ansa Cervicalis-to-Recurrent
Laryngeal Nerve Anastomosis for Unilateral Vocal Fold
Paralysis: Experience of a Single Institution. Annals of
Olology, Rhinology & Laryngology 2008;117:40-5.
https://doi.org/10.1177/000348940811700109

Kim BS, Choy WS, Chung MS, Baeck GH. Modified End-to-
Side Neurorrhaphy Enhances Axonal Sprouting: A Motor
Functional and Morphological Study. Orthopedics
2007;30:853-8.

Bontioti E, Kanje M, Lundborg G, Dahlin LB. End-to-side
nerve repair in the upper extremity of rat. Journal of the
Peripheral Nervous System 2005;10:58-68.
https://doi.org/10.1111/j.1085-9489.2005.10109 x

Bontioti E, Dahlin LB, Kataoka K, Kanje M. End-to-side
nerve repair induces nuclear translocation of activating trans-
cription factor 3. Scand J Plast Reconstr Surg Hand Surg
2006;0:321-8.

214

14.

15.

16.

17.

18.

19.

20.

21.

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):209-214

https://doi.org/10.1080/02844310600999956

Xiong G, Ling L, Nakamura R, Sugiura Y. Retrograde tracing
and electrophysiological findings of collateral sprouting after
end-to-side neurorrhaphy. Hand Surgery 2003;8:145-50.
https://doi.org/10.1142/S0218810403001637

Rebol J, Milojkovic V, Didanovic V. Side-to-end hypoglossal-
facial anastomosis via transposition of the intratemporal
facial nerve. Acta Neurochir (Wien) 2006;148:653-7.
https://doi.org/10.1007/s00701-006-0736-2

Colonna M, Russo A, Galeano M, Delia G, Pajardi G,
d’Alcontres FS. “Baby sitting” procedures in proximal nerve
trunk injuries: A review of graft bridging techniques at the
level of forearm and a personal approach. Plast Aesth Res. In
Press. 2016.

Bontioti E, Dahlin LB. Mechanisms underlying the end-to-
side nerve regeneration. Int Rev Neurobiol 2009;87:251-268.
https://doi.org/10.1016/S0074-7742(09)87012-8

Wood MD, Mackinnon SE. Pathways regulating modality-
specific axonal regeneration in peripheral nerve. Exp Neurol
2015;265:171-175.
https://doi.org/10.1016/j.expneurol.2015.02.001

Jacobs IN, DelGaudio JM, Colborn GL, Weidman TA,
Skandalakis JE. Larynx. In: Skandalakis JE (ed) Surgical
anatomy. PMP Ltd, Athens, 2004: 229-63.

Rossi RL, Cady B. Surgical anatomy. In: Cady B, Rossi RL
(eds) Surgery of the thyroid and parathyroid glands, 3" ed.
WB Saunders Company, Philadelphia, 1991: 13-30.

Engin O, Ipekci F, Yildirim M, Kulan A, Yagci A, Dalgic A,
Calik B. Phrenic-Recurrent Nerve Anastomosis in Animal
Models with Unilateral Cutting of the Recurrent Nerve.
Indian J Surg 2010;72:362-6.
https://doi.org/10.1007/s12262-010-0196-z



Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017, 7(3):215-220 Ara§tlrma
doi:10.5222/buchd.2017.215

The importance of the M470V polymorphism

M470V polimorfizminin onemi

Tanju CELIK', Ramazan GUNESACAR?, Ali BALCE, Sule UNAL?, Giiliz ALDIC!, Harika ESKICI*,
Nigar ATILGAN', Sibel ELMACIOGLU!, Murat TUTANC', Demet CAN®

'Mustafa Kemal Universitesi, Tip Fakiiltesi, Hatay

’Kahramanmaras Siit¢ciiimam Universitesi, Genetik Bilim Dali, Kahramanmaras

’Dokuz Eyliil University, Tip Fakiiltesi, Radyoloji Ana Bilim Dali, Izmir

“Antakya Devlet Hastanesi, Hatay

SBehget Uz Cocuk Hastaliklart ve Cerrahisi Egitim ve Arastirma Hastanesi, Allerji ve Solunum Klinigi, Izmir

ABSTRACT

Objective: Several hundreds of cystic fibrosis transmembrane conductance regulator
(CFTR) variants have been reported, however it is not known whether which one of
them was causing the disease of cystic fibrosis (CF) or not. Information about CFTR
genes carrying the M470 or the V470 allele are interesting. In this study, we aimed to
investigate the clinical importance of M470V mutation in Antiochia region.

Methods: A case- control study consisted of 145 children from whom CF gene study
was requested because of recurrent respiratory tract infections, growth failure, chro-
nic diarrhea and constipation. The parameters of patients with positive mutation were
compared with negative ones as for gender, age, height, weight, annual number of
upper and lower respiratory tract infections, parental consanguinity, sibling death,
clinical and laboratory parametres.

Results: In 63 of 145 patients (43.4%), heterozygous mutation, in 16 (11%) of them
homozygous mutation was detected. All of the patients with mutation group had
M470V mutation. The sweat test results of all patients were within normal limits.
Mean age of those patients were 41.21+39.8 (min: 6 max: 192) months and 30 (38%)
of them were girls. Thirty percent of the patients with mutation (n=17.7) had a fami-
lial history of cystic fibrosis, 2 a history of sibling death . In the mutation group, only
annual number of infections, skin dryness, loss of weight, level of IgG and IgM were
significantly higher (p<0.05).

Conclusion: It was concluded that in M470V positive cases, the disease may cause
clinical symptoms without affecting sweat test results, with less gastrointestinal but
more respiratory symptoms, causing a more prominent loss of weight.

Keywords: Child, cystic fibrosis, M470V
0z

Amacg: Kistik fibroz transmembran regulatér (CFTR) geni ile ilgili yiizlerce varyant
bildirilmesine kargin, hangisinin kistik fibrozis (CF) hastaligia yol a¢tigi bilinmemek-
tedir. CFTR geninin M470 ve V470 alelleri ile ilgili bilgiler ilgi ¢ekicidir. Bu ¢alismada,
Antakya bolgesinde M470V mutasyonunun klinik 6nemi arastirilmstir.

Yontem: Cahgmaya, yineleyen solunum yolu enfeksiyonlari, biiyiime geriligi, kronik
diare ya da konstipasyon nedeniyle CF genetik analizi istenen 145 ¢ocuk alinmistir.
Genetik mutasyonu pozitif ve negatif hastalar cins, boy, kilo, yilhk iist ve alt solunum
yolu enfeksiyon sayisi, akraba evliligi, kardes 6liimii, klinik ve laboratuvar paramet-
releri yoniinden karsilagtirilmigtir.

Bulgular: Yiiz kirk bes hastanin 63’iinde (%43 ,4) heterozigot, 16’sinda (%11) homo-
zigot mutasyon saptanmugtir. Mutasyon saptanan hastalarin tiimiinde M470V mutas-
yonu vardir. Tiim hastalarin ter testleri normal simirlarda bulunmustur. Hastalarin
ortalama yas1 41,21+£39,8 (min: 6 max: 192) ay olup, 30’u (%38) kizdir. Mutasyon
saptanan hastalarin 17,7’sinde (%32) ailede CF o6ykiisii, 2’sinde kardes 6liimii 6ykiisii 51 tarih.

vardir. Yillik enfeksiyon sayisi, deri kurulugu, kilo kaybi, IgG ve IgM diizeyleri %233;%;3;:112270222(2)?;7
anlamh olarak yiiksek bulunmustur (p<0,05).

Sonu¢: M470V mutasyonunun ter testi sonuglarmi etkilemeden daha sik solunum

. . X . T ] Yazisma adresi: Prof. Dr. Demet Can, Behcet Uz
daha nadir gastrointestinal sistem olmak iizere CF klinik semptomlarina ve belirgin

Cocuk Hastaliklar1 ve Cerrahisi Egitim ve

kilo kaybma neden oldugu diigiiniilmiistiir. Aragtirma Hastanesi, Allerji ve Solunum Klinigi,
Izmir
Anahtar kelimeler: Cocuk, kistik fibrozis, M470V e-mail: ddcanl5@hotmail.com
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INTRODUCTION

Cystic fibrosis (CS) is a terminal disease charac-
terized with dark, sticky mucus secretion from the
exocrine glands showing autosomal recessive inheri-
tance (. The gene causing the disease is localized on
the 7th chromosome. The spread mutation detected in
CF is AF508 and over 1500 mutations have been
determined **.

Several hundreds of cystic fibrosis transmembra-
ne conductance regulator (CFTR) variants have been
reported, it is not known whether they are causing CF
or not. One of “CFTR mutations which were associ-
ated with polymorphisms” is M470. The most inte-
resting finding about the different patterns was CFTR
genes carrying the M470 or the V470 allele. M470
and the combined V frequency are seen in the sub-
Saharan Africa. Although there was polymorphism,
M470V may cause clinical issues, such as congenital
bilateral absence of the vas deferens in Chinese males
(2,4,5)'

The carrier rate of CF in the white race is stated as
1/25 and the incidence of live birth as 1/2500-3000.
The frequency of the disease show significant diffe-
rences between ethnical groups and countries due to
the autosomal recessive inheritance because of con-
sanguineous marriage, '°7. In this study, we aimed
to investigate the clinical importance of M470V
mutation in the Antiochia region (ancient commercial
center and capital of Syria; an early center of
Christianity) a region with frequent consanguineous
marriages due to ethnical reasons.

MATERIALS and METHODS

The study was designed as a case-control study.
The study group (mutation positive group) consisted
of 79 children with mutations out of 145 children
who had undergone CF gene study because of recur-
rent respiratory tract infections, growth failure, chro-
nic diarrhea and constipation.

Genetic analysis

DNA was isolated from whole blood samples in
EDTA using a commercially available DNA extracti-
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on kit (RTA Lab, Ltd., Sti, Turkey). PCR amplificati-
on of exons 7, 10 and 11 in the cystic fibrosis conduc-
tance transmembrane regulator (CFTR) gene was
performed using gene specific primers. Each primer
was used to perform both genomic DNA amplificati-
on and sequencing reactions. PCR was performed
using a total volume of 25 pl, containing 100 ng of
genomic DNA, 12.5 ul of 2x reaction buffer (GML
SeqFinder Sequencing System, Switzerland), 5 pmol
of each primer. After an initial denaturation step at
95°C for 10 mins, samples were subjected to 35
cycles of PCR at 95°C for 30secs at 59°C for 90secs,
and at 72°C for 60secs with a final extension step at
72°C for 7 mins. Amplified products were verified by
electrophoresis using 2% agarose gel and also cycle-
sequencing reactions were performed in both forward
and reverse directions in terminator ready reaction
mixture containing Big Dye Terminator v3.1 Cycle
Sequencing Kit (Applied Biosystems, USA) and sub-
mitted to 25 cycles at 96°C for 10secs, 50°C for
Ssecs, 60°C for 4 mins. After the purification of cycle
sequencing products, 5 ul of marked and purified
DNA were analysed by capillary electrophoresis on
an ABI PRISM 3130 Genetic Analyser (Applied
Biosystems, Forster city, CA, USA). The mutation
was confirmed via sequencing of the anti-sense DNA
strand, which was performed twice.

Study design

The cases were separated into 2 groups as mutati-
on negative and mutation positive according to their
gene mutation results. The admission complaints of
the cases were evaluated based on physical examina-
tion and laboratory findings.

Gender, age, height, weight, history of meconium
ileus, prolonged neonatal jaundice, skin findings,
annual number of upper and lower respiratory tract
infections, parental consanguinity, sibling death, sib-
ling with cystic fibrosis, family history of chronic
constipation, acute pancreatitis were recorded.
Physical examination findings such as nasal polyps,
chronic sinusitis, complete blood count, routine bioc-
hemistry, serum levels of immunoglobulins, sweat
test results, fecal fat, chest X ray and sinus radiology
findings were recorded.
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Statistical analyses

Mean, median, standard deviation (SD) and range
were computed for each domain of the CF in this refe-
rence population. Kolmogorov-Smirnov tests were
used to test whether the CF domain scores showed a
normal distribution. Analyses were separately perfor-
med for mutation groups. The Mann-Whitney test,
chi-square tests, logistic regressions were used to
assess potential differences between genders, analyses
and different age-groups. Data were analyzed with
SPSS version 15.0.

RESULTS

In 63 of 145 patients (%43.4), heterozygous, and
in 16 (%11) cases homozygous mutations were
detected. A total of 79 patients had M470V mutati-
ons. Mean age of those patients was 41.21+39.8
(min: 6 max: 192) months and 30 (%38) were girls
and 49 (%62) were boys. Seventeen (32.7%) patients
with mutation, and 5 (18.5%) with negative mutation
had a familial history of cystic fibrosis. There is no
statistically significant difference between them
(p<0.05). Siblings of 2 patients with mutation were
dead.

The recurrent respiratory tract infections (adenoi-
ditis, tonsillitis, sinusitis, bronchitis and bronchopne-
umonia) of the cases were questioned. In the mutati-
on group, only annual number of infections were
significantly higher (p<0.01). There were respiratory
tract complaints in 56 (70.9%), gastrointestinal in 11
(13.9%) and both respiratory and gastrointestinal
system complaints and findings in 12 (15.2%) cases.

When evaluated according to the gastrointestinal
symptoms, past history of meconium ileus and neo-
natal jaundice stories was not significant in both
groups. None of the cases were receiving pancreatic
enzyme and enteric nutrition support. There was no
significant difference between the two groups as for
past history of chronic constipation and diarrhea.

When the cases were separated into groups accor-
ding to their height percentiles, the patients were
under 3. percentile (n=17, 21.5%) or within 3. and
10. percentiles (n=28; 35.4%), and short stature was
detected in a total of 45 cases (57%). Besides body

weights of the patients were under 3. percentile
(n=13; 16.5%) or within 3. and 10. percentiles (n=26;
32.9%) and a total of 39 (49.4%) cases were detected.
The patients with mutation had significantly low
weight percentiles. Even though their height percen-
tiles were lower , intergroup differences were statisti-
cally significant (p>0.05). Skin dryness was statisti-
cally significantly more frequent in mutation positive
cases (p<0.01).

The sweat test results of all patients were within
the normal limits. Chlorine levels in both groups
were detected to be less than 60 mmol/L.

Hemoglobin values of the whole group was detec-
ted as 11.43+1.1 (min: 8,6 max:14) mg/dl, white
blood cell count as 11+£3.9 x 103/u1 (min: 5.1 103/ul,
and max: 25.2 103/ul ), platelet count as 400+116.4x
103/ul (min: 198x103/u1 max: 726x103/ul ).

When we compared groups according to age, gen-
der, white blood, hemoglobin, platelet, level of serum
Ig E and Ig A results, there were no significant diffe-
rences amongh groups.. In mutation group, level of
serum IgG and IgM were significantly higher (p<0.05)
(Table 1). In the mutation group the number of child-
ren with low weight, IgA deficiency and IgE excess
was statistically significantly lower when compared
with those without mutation (p<0.05), (p<0.01)
(Table 2).

Table 1. The clinical and laboratory characteristics of cases
with respect to mutation groups.

Mutation (+)
Group (n:52)

Mutation (-) p value
Group (n:27)

Mean=SD Mean+=SD

Male 23 7 0.09
Female 29 20

Age (months) 38+36 45445 04
Hemoglobin 10.3+1 11.5+1 04
WBC 10.9+3.9 11£3.7 09
PLT 400+13 396+86 0.8
IgA 105+67 8047 0.058
IgG 884+27 698+27 0.04
IegM 103+33 88+26 0.02
IgE 179425 174+28 09

Average serum glucose values in the cases with
low height and weight percentiles were detected to be
significantly low in both groups (p<0.05). However,
hypoglycemia or hyperglycemia was not detected.
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Table 1. The clinical and laboratory characteristics of cases
with respect to mutation groups.

Properties Mutation (+) Mutation (-) Total P value
Group Group n
n (%) n (%)
Short stature 33 (73.3) 12 (26.7) 45 0.08
Low weight 30 (76.9) 9(23.1) 39 0.03
Ig A deficiency 33 (58.9) 23 (41.1) 56 0.04
Ig G deficiency 0 (0) 1 (100) 1 0.3
IgM deficiency 0 (0) 1 (100) 1 0.3
High IgE values 30 (85.7) 4(14.3) 35 0.001

The glucose, SGPT, SGPT, BUN, creatinine, GGT,
protein, albumin, sodium, potassium, chlorine, calci-
um, phosphorus, alkaline phosphatase, total bilirubin
and direct bilirubin values checked in all of the cases
were detected to be within the normal reference valu-
es in both groups.

Fecal fat was checked in the stool of all patients
and fat in the stool of 5 (9.6%) mutation positive
cases were detected.

Abdominal USG was done on all patients, fullness
and gall sludge in gall bladder was detected in 2
mutation positive cases.

DISCUSSION

Cystic fibrosis is caused by mutations in the
CFTR (ABCC7) gene. The most common mutation is
AF508del, which accounts for approximately two
thirds of all CFTR alleles in patients with CF, with a
decreasing prevalence from Northwest to Southeast
Europe. The remaining third of alleles are substanti-
ally heterogeneous, with fewer than 20 mutations
occurring at a worldwide frequency of more than
0.1%. Some mutations can reach a higher frequency
in certain populations, due to a founder effect in reli-
gious, ethnic or geographical isolates &,

In a study carried out in the European community,
1700 gene mutations were checked and a total of 80
different variations, 61 of which were previously
detected. Three important CFTR haplotypes were
known as poly-T, TG-repeats and the M470V poly-
morphisms. M470V polymorphism was studied in
the sub-Saharan region and very high incidence rates
were detected. It was stated that V allele may be sour-
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ced outside of Africa and may be from Europe or
Asia @19, M470 genes are the ancestral genes !, In
our study, no mutations other than M470V gene
mutations were detected. M470 gene mutation may
be frequently detected because our region was known
as Mesopotamia in the ancient times and was a part
of the old world. Our region including Antioch
(Antakya) which was the capital of Syrian province
of Eastern Roman Empire may be effective in detec-
tion of the V allele which is known to be sourced
from Europe or Asia.

CFTR mutations vary in their frequency and dist-
ribution in different populations. Very few mutations
have a worldwide frequency above 0.1%, but some
can reach high prevalence in selected populations .
Thus Antioch region which is a region with frequent
consanguineous marriages due to ethnical reasons
was chosen.

Sweat chlorine test is still the golden standard in
diagnosis of cystic fibrosis. Typical clinical findings
and sweat test results support the diagnosis in the
cases with cystic fibrosis. Genetic mutation detection
is an important method which may affect the future
life of the patient. Furthermore, polymorphism adds
to the severity of the disease *!. In our study, poly-
morphism was detected in 54.4% of the patients
while no patient had positive sweat test.

Mutation analysis may be used for making a diag-
nosis of CF in individuals with a consistent clinical
picture. CFTR mutations may: A. cause CF; B. be
associated with CFTR-related disorders; C. have no
clinical consequences; D. have unknown or uncertain
clinical relevance.

M470V mutations were also added to the group
without clinical symptoms. However, it is stated that
pathogenic potentials of most mutations are not
determined, mutation analysis will not end the cont-
radiction and the clinician should act according to the
clinical findings of the patient ©'®'". The children
with M470V mutation detected in our study having
clinical findings related to the disease support this
view.

CF phenotype is affected from environmental fac-
tors and other genetic factors besides genotype.
When homozygote and heterozygote classification of
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the patients was performed, a picture that changes
from light lung diseases to serious severe lung disea-
ses can be seen because the same classification can
include different mutations. Similarly, it may come
with chronic pancreatitis or repeating acute pancrea-
titis, sclerosing cholangitis or it may not give any
symptoms (819,

If there is 0-1 gene mutation positivity was detec-
ted at the time of diagnosis and during follow up of
CF, there should be clinical and laboratory informati-
on exchange and their results should be especially
considered together with the family characteristics of
the patient, ethnical characteristics, frequency and
test results shall be evaluated and followed as a
whole. If there is suspicion, rare mutations shall be
scanned in terms of carriership 9. Case-control
group with 0-1 gene mutation cases were included in
this study. Even though definite limits cannot be
shown, a patient profile with normal sweat test, cha-
racterized with frequently repeating infections and
respiratory system involvement being in the forefront
appeared.

The studies carried out have stated that the
M470V mutation usually doesn’t cause clinical fin-
dings ®°2Y. However, M470V may cause clinical
issues, such as congenital bilateral absence of the
vas deferens in Asian males “*?. Also Kutuk et al.
23 reported a case with jejunoileal atresia which is
an intestinal sign of CF from Kayseri, Turkey. In our
study, we would like to emphasize that especially
the upper respiratory tract infections are seen more
commonly in these cases. Another study (Algerian
cystic fibrosis families) detected 1609delCA and the
M470V polymorphisms in a child with severe CF
findings @¥.

A study conducted in England and Wales regions
retrospectively examined the records of the patients
who died because of CF between the years of 1959
and 2008. It was stated that the male patients and the
patients with high socio-economic level die sooner
29, Due to the fact that pediatric cases were included
in this study and that there were no severe cases, we
didn’t have any exigted cases during the 1 year of
observation period.

CONCLUSION

M470V positive cases were detected as a result of
the genetic analysis carried out with CF suspicion in
an ethnical region. The disease may cause clinical
symptoms without affecting sweat test results, with
less gastrointestinal but more respiratory symptoms,
causing a more prominent loss of weight, and higher
levels of immunoglobulin due to more frequent infec-
tions. As a result, this study which was performed in
a closed society implicated the importance of M470V
polymorphism in CF.
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Evaluation of the effectiveness of two different methods
for the prevention of microbial colonization in nebulizers:

Randomised controlled trial

Nebulizerlerde mikrobiyal kolonizasyonun énlenmesi icin iki farkl yontemin
etkinliginin degerlendirilmesi: Randomize kontrollii calisma

Bengii CETINKAYA, Sibel Serap CEYLAN

Pamukkale Universitesi Saglik Bilimleri Fakiiltesi Cocuk Sagligi ve Hastaliklart Hemsgireligi Ana Bilim Dali, Denizli

ABSTRACT

Objective: In this study two different methods were used to prevent microbial coloni-
sation of nebulizer elements and the results were evaluated.

Methods: The study was conducted as a randomized controlled semi-experimental
study. The data were collected at the pediatrics department of a hospital in the city in
western Turkey. A total of 120 pediatric patient using nebulizer treatment at least
twice daily and their mothers were included in the study. The pediatric patients were
divided into 3 groups. In one group no intervention was made (control group). In
another group, nebulizer masks and sets were changed once every 24 hours. In the
third group, masks were washed once daily in soap and water. In all groups swab
samples were taken every 24 hours and examined under laboratory conditions.
Results: Results showed that there was 10.8% microbial growth in the control group
and 2.5% microbial growth in the 24-hour change group. No growth was detected in
the wash group.

Conclusion: As a result of this study, it is recommended that nebulizer elements are
washed once daily with soap and water and dried on a clean towel in order to prevent
contamination.

Keywords: Inhalation, nebulizers, disinfection, pediatrics
oz

Amac: Bu ¢ahsmada, nebulizatér pargalarimda mikrobiyal kolonizasyonu énlemek
i¢in iki farkh yontem uygulanmis ve sonuglar: degerlendirilmistir.

Yontem: Cahisma yar: deneysel randomize kontrollii bir ¢cahismadir. Calisma verileri
Tiirkiye’nin batisinda bulunan bir sehirdeki hastanelerin ¢ocuk saghg ve hastaliklar:
kliniklerinde toplanmigtir. Caligma kapsamia giinde en az 2 kez nebul tedavisi alan
120 ¢ocuk hasta ve annesi dahil edilmistir. Aragtirma kapsamina alhman ¢ocuklar 3
gruba ayrilmistir. Bir gruba girisim uygulanmamistir (kontrol grubu). Bir grubun
nebul maskeleri ve setleri 24 saatte bir degistirilmistir. Bir grubun maskeleri ise giinde
bir kez su ve sabunla yikanmgtir. Tiim gruplarin maske ve setlerinden 24 saatte bir
stiriintii 6rnegi alimip laboratuvar ortaminda degerlendirilmistir.

Bulgular: Aragtirma sonucunda kontrol grubunda 9%10,8, 24 saatte bir degisim yapi-
lan grupta %2,5 oraninda mikrobiyal iireme saptanmstir. Yikama grubunda ise hig
lireme saptanmamgtir.

Sonug: Sonug olarak, kontaminasyonu énlemek i¢in nebulizatér parc¢alarmm giinde bir
kez sabun ve suyla yikanmasi ve temiz bir havlu iizerinde kurutulmas: énerilmektedir.

Anahtar kelimeler: Inhalasyon, nebulizer, dezenfeksiyon, pediatri

Alindig tarih: 22.03.2017
Kabul tarihi: 24.10.2017

Yazisma adresi: Dog¢. Dr. Bengii Cetinkaya,
Pamukkale Universitesi Saglik Bilimleri Fakiiltesi
Kinikli Kampiisii, Denizli - Tiirkiye

e-mail: beetinkaya@pau.edu.tr

INTRODUCTION respiratory mucosa V. Delivery of drugs using nebu-
lizer is preferred because of the local and rapid

Nebulizers and their chambers are items of medi- effect, and fewer side effects with lower doses. The
cal equipment that are used on the respiratory tract risk of infection, overdose or adverse effects during
and come into indirect contact (semi-critical) with delibvery of the drugs are the disadvantages of the
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use of a nebulizer @.

The risk of contamination is high after nebulizer
use ¥ Nebulizer contamination can cause various
lower respiratory tract infections “. The cleaning,
sterilization, and disinfecting of the medical equip-
ment used on the respiratory tract is important in
terms of preventing infection in patients ©. There are
various suggestions for preventing infections caused
by nebulizers. The Centers for Disease Control and
Prevention and the European Respiratory Society
recommend that nebulizers should be cleaned, disin-
fected, rinsed in sterilized water, and dried after each
use ©7. In their study, Cobben et al. ® proposed that
masks and sets should be changed every 24 hours.
The procedures for the prevention of microbial colo-
nization on the nebulizer equipment have been
important research topics. Although the literature
demonstrates significant evidence for bacterial growth
in home nebulizer, which are used for chronic respi-
ratory tract infection ', we could not find any litera-
ture related to contamination during short time usage.
The methods for preventing infection must be simple
and cost-effective. In this study, three different proce-
dures for preventing microbial colonization of nebu-
lizer masks and sets were applied and then the results
were reviewed.

RESEARCH QUESTIONS

1. Is there a microbial colonization of nebulizer
masks and sets of the control group?

2. Is there a microbial colony in the nebulizer
mask and set of the experimental group 17

3. Is there a microbial colonization of nebulizer
masks and sets of experimental group 2?

MATERIAL and METHODS

In this study, a randomized controlled semi-
experimental design was used. The study was con-
ducted at the pediatrics department of a hospital in
Turkey. The pediatric ward had a 40-bed capacity
with six children and their mothers were staying in
this ward. The study included 120 patients aged 0-5
with bronchitis and bronchiolitis using nebulizer tre-
atment at least twice daily and their mothers.
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In order to determine the sample size of the study,
the literature was examined and it was determined
that the microorganism growth rate in the nebulizers
ranged from 11.3% to 16.6% ©'9. In our study, it was
estimated that 1% of the experimental group and 20%
of the control group had microbial growth, and samp-
le size was calculated as 31 patients per each group
with a statistical power of 80% and a confidence
interval of 95% Y. Considering the possibility of
data loss, 40 patients were included in each group.
Cramer’s V was calculated to calculate the effect size
of the work, and a median effect size of .23 was obta-
ined.

The participants were divided into three groups by
randomization. In the first group, the patients’ nebu-
lizer masks and sets (tube, and chamber) were chan-
ged according to the clinical routines. In the clinic
where the data was collected, the same nebulizer
masks and sets were used for the whole duration of
the patients’ stay. During this time the masks and sets
were not disinfected or dried (control group). In the
second group, the masks and sets were changed every
24 hours. There was no disinfecting or drying in this
group either (experimental group 1). In the third
group (experimental group 2), the nebulizer masks
and chambers were washed with soap and water and
dried once every day by the mothers. The tubes were
not washed and changed (Figure 1). The researchers
established the kind of soap routinely used by the
mothers for their children. The mothers were educa-
ted by the researchers and also given a written copy
of the washing procedure (Table 1).

The experimental groups and the control group
were created by a randomization process taking into
account the diagnosis, and treatment protocols (fre-
quency, and type of medicine) for the children.

Before the first usage cultures were obtained in
the control group, in experimental groups 1 and 2. In
the control group and experimental group 2, the cul-
tures were taken with swabs from the nebulizer
masks, chambers, and tubes before the first usage,
and after the 24™, 48" and 72" hour. In the experi-
mental group 1, the cultures were taken at 24" hour.
The culture samples were immediately placed onto a
Stuart transport medium and taken to the laboratory.
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First Group
(Control Group)

Second Group
(Experimental
Group 1)

Culture was
L1 taken before
first usage.

Culture was
| taken after
24th hour.

Culture was
taken after
—1 48th hour.

Culture was
taken after
72nd hour.

Figure 1. Collection of study data.

The bacterial culture was implanted into 5% Sheep
Blood Agar Base and Eosin-Methylene Blue Agar

Third Group

(Experimental
Group 2)

Culture was taken
| before first usage

Mothers were educated
— about the washing
procedure

Culture was taken after
=1 24th hour.

Culture was taken first
— usage

rNebulizer mask and ‘

sets changed.

|_| Culture was taken

| before first usage. )

Culture was taken after
24th hour.

[Nebulizer mask and
sets changed.

Culture was taken
fore fir:

Culture was taken
after 24th hour.

Nebulizer mask and
chamber washed after 12th
— hour.

Culture was taken after
24th hour.

Nebulizer mask and
chamber washed after 36th
hour

Culture was taken after
48th hour.

Nebulizer mask and
chamber washed after 60th
hour

Culture was taken after
72nd hour.

(EMB) and left for 48 hours at 37°C. The bacterial
pathogens grown were reported.
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Table 1. Washing procedure for mothers.

1. Separate the mask from the tube

2. Separate the mask from the chamber
After the last usage 3. Place all the parts in a clean bowl
every day, please clean except for the tubes
the mask and chamber 4. Add warm water and soap and lather
according to the 5. Wash all the parts
instructions opposite 6. Rinse all parts

7. Dry the mask and the chamber on a

paper towel

In the data collection, the children and their parents’
introductory information form and forms with daily
monitoring and result records were used. The data
were collected by the researchers.

All the statistical analyses were performed by
using SPSS software, version 11.5 (SPSS Inc.,
Chicago, IL, USA). In the data analysis, the percen-
tage distributions and the homogeneity test (}2) were
used to assess the descriptive characteristics of the
participants in the control and experimental groups,
and percentage distributions were used for the micro-
bial growth rates. The statistical significance was set
at p<0.05.

The required permission to conduct the study was
obtained from the University Medical Ethics board.
Information about the study was given to the partici-
pating families and their written consent was obtai-
ned.

RESULTS

The mean age of the patients included in the study
was established to be 12.96+10.87 months. The mean
age of the mothers was 27.98+5.24, and their mean
length of school education was found to be 6.55+3.62
years.

Randomization was applied with regards to the
diagnosis, and treatment protocol (frequency, and
type of the medication) of the children receiving the
nebulizer treatment in the control and experimental
groups (Table 2).

Of the culture samples taken from the masks and
sets, bacterial growth was detected in the masks only.
The analysis of the bacterial growth in the experimen-
tal and control groups established that the growth
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Table 2. Characteristics of the children under nebulizer treat-
ment.

Characteristics of  Control Experimental Experimental

the children Group Group 1 Group 2
n (%) n (%) n (%)
Gender
Female 10 (25) 9(22.5) 13 (32.5)
Male 30 (75) 31 (77.5) 27 (67.5)
X?=1.108; p>0.05
Diagnosis
Bronchitis 12 (30) 13 (32.5) 21 (52.5)
Bronchiolitis 28 (70) 27 (67.5) 19 (47.5)
X2=5.147; p>0.05
Previously received
nebulizer treatment
Yes 14 (35) 22 (55) 20 (50)
No 26 (65) 18 (45) 20 (50)
X?=3.482; p>0.05
Nebulizer treatment
given at home 6 (15) 6 (15) 17 (42.5)
Yes 34 (85) 34 (85) 23 (57.5)
No X?=11.004; p<0.05
Frequency of
nebulizer treatment 1(2.5) - -
At least 2 times 39 (97.5) 40 (100) 40 (100)
3 or more times X?=2.017; p>0.05
Type of aerosol
medicine
Salbutamol 24 (60) 26 (65) 20 (50)
Salbutamol+ 16 (40) 14 (35) 20 (50)
budesonide X2=1.920; p>0.05
Antibiotic treatment
Yes 38 (95) 32 (80) 32 (80)
No 2 (5) 8 (20) 8 (20)
X2=4.706; p>0.05
Total 40 (100) 40 (100) 40 (100)

occurred after 48 and 72 hours in the control group
and growthof Staphylococcus aureus and Pseudomonas
species was demonstrated (Table 3).

In the experimental group 1 growth of coagulase-
negative Staphylococcus species was detected at the
first and the second change of the nebulizer (Table 4).

Any microbial growth was not detected in the
experimental group 2 (Table 5). There was no signi-
ficant difference between the education of the mot-
hers and presence of bacterial growth in the nebulizer
masks and sets (p<0.05).
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Table 3. Distribution of control group microbial contamination.

Control Group

Monitoring  Yes (%) No (%) Microorganism
Before usage - 40 (100) -

24" hours - 40 (100) -

48™ hours 2 (5) 38 (95)  Staphylococcus aureus

72" hours 2 (5.7)
°1(2.9) 31 (88.5)
12.9) Pseudomonas species

Staphylococcus aureus

agrowth continuing since 48" hours; *growth at 72" hours

Table 4. Distribution of experimental group 1 microbial con-
tamination.

Experimental group 1
(Change every
24 hours)

Monitoring Yes (%) No (%) Microorganism

*1*% change 1(25) 39(97.5) Coagulase-negative
Staphylococcus species

36 (97.3) Coagulase-negative
Staphylococcus species

35(100) -

*2nd change 1(2.7)

*31 change -

*Masks and sets changed every 24 hours

Table 5. Distribution of experimental group 2 microbial con-
tamination.

Control Group

Monitoring  Yes (%) No (%) Microorganism

Before use - 40 (100) -

24" hours - 40 (100) -

48™ hours - 36 (100) -

72" hours - 31 (100) -
DISCUSSION

The aim of nebulization treatment is to deliver the
drug in a liquid form rapidly into the bronchioli and
alveoli in the form of respirable particles and to enab-
le the accumulation of particles smaller than five
microns into the lungs ?. According to their species,
the dimensions of the microorganisms vary from 0.01
to 100 microns ¥, In these circumstances the impro-
per use of nebulizers can lead to microorganisms
reaching the lungs. Our study findings supported that

bacterial growth occurs in the control group at 48"
and 72" hours, and accordingly Staphylococcus
aureus and pseudomonas species were isolated. The
growth rate was 10.8% in this group.

In a study which monitored nebulizers for 24-72
hours, 10.5% of a total 11.4% cases growth of gram
negative bacilli mainly Pseudomonas aeruginosa was
found ©.

In our study, a change was made every 24 hours in
experimental group 1. In this group, a growth at a rate
of 2.5% was seen at the first change and at a rate of
2.7% at the second change. The similarity between
these rates is noteworthy. The growth of coagulase-
negative Staphylococci was seen at both changes.

In another study, in three of the culture samples
taken from 150 nebulizers at the 24® hour, (2%)
coagulase-negative Staphylococcus was isolated 12,
Other studies concerning nebulizers have observed
Pseudomonas species and coagulase-negative
Staphylococcus growth in nebulizer parts 2101316,
Some species of Pseudomonas, Streptococcus and
Staphylococcus can result in serious respiratory tract
infections such as pneumonia 71,

In our study there was no microbial growth in the
washing group (experimental group 2). Humidity
creates a suitable environment for the growth of bac-
teria ?”. The studies conducted have suggested that
nebulizer parts be kept away from humidity in order
to prevent contamination. In a study, Hutchinson et
al. @ emphasized that although bacterial growth is
possible in nebulizers after disinfecting procedures
such as washing, there was minimal or no bacterial
growth when parts were dried after being washed.
Blau et al. @ also specified in their study that the
washing and drying of nebulizers reduce the rate of
contamination.

In addition to this, Cohen et al. ® found that the
rate of contamination can be reduced by washing and
drying nebulizer masks and chambers after every
usage. Furthermore, Reychler et al. ‘¥ recommended
washing with tap water and detergent, rinsing in tap
water and drying on a clean towel of all nebulizer
parts after every usage. The study of Jakobson et al.
1% supported the knowledge that fewer bacteria grow
in dry environments. These studies support our
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study’s findings. In the control group and experimen-
tal group 1, the microbial growth may be linked to a
moist environment.

In our study, in the groups where no disinfecting
or drying procedures were applied, microbial growth
was observed; whereas in the group where washing
and drying were performed, no microbial growth was
detected.

Improper cleaning/changing of nebulizers leads to
contamination and the risk of lower respiratory tract
infections. Our study’s findings demonstrate that the
once-daily washing and drying of nebulizer parts
prevents contamination. Health education is one of
the important tasks of the Pediatric Nurse. Using this
function, the nurse trains and counsels the child and
family to protect them from illness. It is therefore
recommended that hospital procedures regarding
nebulization should be established and that pediatric
nurses should provide training to children’s primary
caregivers on the use of nebulizers.

As there is a procedure to prevent infection in
nebulizer masks and sets in other centers, it is the
limit of the research to be carried out in one center.
This is also a strong point of the research in terms of
controlling the environmental factors.
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ABSTRACT

Objective: Alcohol continues to be consumed even though its harmful effecs are well estab-
lished. One of the most common damage of alcohol consumption is fetal alcohol syndrome,
characterized by craniofacial anomalies, cardiac anomalies and neural tube defects.
Therefore, understanding the molecular mechanisms underlying the alcohol-induced toxi-
city that occur with time and dose dependent manner is very important. , Most of the stu-
dies in order to understand the effects of alcohol have been carried out on early neurula-
tion, however its effects on late neurulation are still unknown. Therefore in this study,
effects of alcohol on secondary neurulation were investigated in chick embryos.

Methods: Leghorn breed of embryonic chicken eggs were used. At 50 h of incubation, 100
pL 50% ethanol solution was injected. Depending on the period of exposure to alcohol,
varying degrees of pathological disorders were detected in E3, E7 and E10 days.

Results: Developmental delay, structural abnormalities, morphological abnormalities in
the heart and face and especially presence of two spinal cord cavities were found. In addi-
tion, we also detected delays in the closure of the neural tube, cellular deformities and the
structural abnormalities in notochord. While eNOS, iNOS, and TUNEL levels increased,
while laminin levels decreased.

Conclusion: In this study during late development, significant alcohol-induced morpholo-
gical and histopathological changes were observed. We also determined Increased level of
oxidative stress caused by alcohol was accompanied with the changes in matrix compositi-
on. Better understanding of these mechanisms which affect the cell behavior is important
and will allow learning of harmful effects of alcohol.

Keywords: Alcohol, neural tube defect, secondary neurulation
0z

Amag: Alkol, zararlar: iyi bilinmesine ragmen, tiiketilmeye devam edilmektedir. Alkol
tiiketiminin en yaygin hasarlarindan biri kraniofasial anomaliler, kardiyak anomaliler ve
noral tiip kusurlariyla karakterize fetal alkol sendromudur. Bu nedenle, alkole bagh tok-
sisitenin altinda yatan, zaman ve doza bagh olarak ortaya ¢ikan molekiiler mekanizmalar:
anlamak ¢ok énemlidir. Alkoliin etkilerini anlamak i¢in, yapilan ¢aligmalarm ¢ogu erken
norilasyon iizerine yapilmistir. Ancak, ge¢ nérilasyon iizerindeki etkileri halen bilinme-
mektedir. Bu nedenle bu ¢alismada, civeiv embriyolarinda alkoliin sekonder nérilasyon
iizerindeki etkileri aragtirilmgtir.

Yontem: Leghorn cinsi embriyonik tavuk yumurtalarim kullanildi. Kulugka igleminin 50.
saatinde, 100 ul. %50 etanol ¢ozeltisi enjekte edildi. Alkole maruz kalma siiresine bagh
olarak, E3, E7 ve E10 giinlerinde degisik derecelerde patolojik bozukluk belirlendi.
Bulgular: Geligim geriligi, yapisal anomaliler, kalp ve yiizdeki morfolojik anomaliler ve
ozellikle iki spinal kord boslugunun varhg: saptandi. Buna ek olarak, néral tiipiin kapan-
masmda gecikmeler, hiicresel deformasyonlar ve notokordun olusumunda anomaliler
belirlendi. ENOS, iNOS ve TUNEL diizeyleri artarken, laminin énemli él¢iide azaldig
goriildii.

Sonug: Bu ¢aligmada geg gelisme doneminde alkoliin yol a¢tigi morfolojik ve histopatolo-
jik degisiklikler gozlendi. Alkolden kaynaklanan oksidatif stres diizeyindeki artiga mat-
riks kompozisyonundaki degisiklikler eslik etti. Hiicre davranigim etkileyen bu mekaniz-
malarm daha iyi anlagilmasi 6nemli olup, alkoliin zararh etkilerinin 6grenilmesine izin
verecektir.

Anahtar kelimeler: Alkol, néral tiip defekti, sekonder nérilasyon
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INTRODUCTION

Neural tube is formed by primary neurulation
ventrally and secondary neurulation dorsally at the
structural overlap between the caudal end of the neu-
ral plate and cranial end of the tail bud . Full and
complete neurulation is very important for the deve-
lopment of brain and spinal cord. Neurulation has to
be successfully completed for a normal structural and
functional development of various tissues and organs
associated with the central nervous system. It is
known that some diseases and physical abnormalities
can occur in later stages of life due to exposure to
agents with teratogenic effects during neural tube
development @. Alcohol, which is a chemical agent,
can easily pass the placenta barrier, reach the fetus
and cause developmental abnormalities such as seen
in fetal alcohol syndrome (FAS). FAS was first desc-
ribed by Jones and Smith in 1973 and characterized
by prenatal and postnatal growth retardation, cranio-
facial anomalies, central nervous system dysfunction,
and anomalies involving the musculoskeletal system,
heart, eyes and kidneys as reduced proliferation, dis-
rupted DNA and protein synthesis, and apoptosis
contribute to the effects of alcohol on growth retarda-
tion @¥. However, the exact molecular pathways
leading to FAS are stil unknown.

NO is a potent molecule that plays an important
role in intra-cellular and inter-cellular messaging
systems . It exhibits antioxidant effects via detoxi-
fication of reactive oxygen species (ROS). Studies on
ROS have argued that increased oxidative stress dis-
rupted the functions of the mitochondria, resulting in
neuronal disorders and caused embryonic malforma-
tions characterized by high levels of apoptosis ©.
Peunova et al. © argued that NO altered the cell beha-
vior via kinases, cytoskeleton, scaffold proteins and
epigenetics. Ron and Messing ” also lend support to
Peunova et al. ©® by showing that alcohol caused
NTD through similar pathways.

During the development of the neural tube,
mesenchymal cells become polarized to form the
neural tube epithelium and the basement membrane
is formed by accumulation of laminin and fibrocentin
especially from large glycoproteins. Laminin is invol-
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ved in adhesion of the cells to the basement membra-
ne. Further, it communicates with intracellular skele-
ton and guides the cellular function. Neuronal NO
synthase (nNOS; NOS-1) and endothelial NO syntha-
se (eNOS; NOS-3) are constitutively expressed and
do not vigorously respond to extracellular stimulati-
on.In contrast, inducible NO synthase (iNOS; NOS-2)
actively responds to extracellular changes, with a
marked upregulation in expression and activity of
laminin. It has been thought that the presence of
laminin in the neural tube and mesenchyma was not
altered much during secondary neurulation and that it
was there to form a boundary. Fibronectin, on the
other hand, has been found in abundance especially
in regions where neural crest cells were populated. It
has been shown that mesenchymal cavitations which
occur during neurulation but not related to neural
tube contain copious amounts of fibronectin which
has been considered as an adjunct to cell-to-cell
adhesion ®. When the oxidative stress is increased in
biological tissues, the cells cannot fulfill detoxificati-
on, resulting in destruction of the cytoskeleton,
reduction in adhesion capacity, cell degeneration and,
subsequently, cell death ©. Loss of cell matrix and
adhesion capability affects cell cycle, inhibits growth
and induces apoptosis ©.

Even though there is a debate as to whether secon-
dary neurulation in chick is similar to posterior neural
tube development in humans, it is highly possible
that similar molecules are used. Defects in this region
are also believed to occur similarly (. It has been
shown that laminin is present in mesenchymal-
epithelial transition zones throughout HH-18 and 20
stages and that it provides polarization of cells there
and contributed to the development of the basement
membrane. This environment with these cells produ-
ces secondary neurulation V. However, exact effect
of laminin in this period is yet to be established.

Neural tube defect is one of the central nervous
system disorders that cause very important social,
economical and medical problems. Although there
have been many studies on primary neurulation, stu-
dies on the function of secondary neurulation and
caudal region are limited. In the present study, effects
of ethanol application on secondary neurulation in
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chick embryos were investigated. Possible develop-
mental anomalies and mechanisms underlying these
anomalies have been investigated with e-NOS and
i-NOS staining with regard to oxidative stress, lami-
nin ol with regard to matrix molecules and TUNEL
staining with regard to apoptosis.

MATERIAL and METHODS

We used Leghorn breed of embryonated chicken
eggs which were supplied by Republic of Turkey
Ministry of Agriculture and Rural Affairs, Bornova
Veterinary Control and Research Institute. Eggs were
divided into three groups (each n=10) as Control,
Sham and ethanol treated groups. They were incuba-
ted in about 60-80% humidified atmosphere at
37,5°C. At 50" h of incubation which corresponds to
HH-stage-13-14 (2 they were rinsed with 70% etha-
nol and a piece of plastic tape was placed close to the
air cavity of the eggs, and a small hole was opened
for injections. Hundred pL 50% ethanol solution and
100 pL saline (sham) were injected under the embryo
discs with a 30-gauge syringe while the control group
did not undergo any procedure. Then, in all the gro-
ups, the eggs were closed with a sterile tape. Samples
were taken at 1* (E3 days group), 5" (E7 days group)
and 8™ (E10 days group) days after the injection.
Embryos were fixed in 10% buffered formalin soluti-
on, dehydrated in graduated ethyl alcohol and were
passed through xylene (Riedel-de Haén, Germany)
and embedded in paraffin (Isolab, U.K.) blocks. All
samples of 5 um-thick serial sections were taken on
normal and poly-I-lysine coated slides (Sigma, U.K.).
Sections were stained with Mayer’s heamatoxylin-
eosin (HE) (Sigma U.K.) to demonstrate the histolo-
gical structure. Also eNOS (RS-654, CA, USA),
iNOS (RS-651, CA, USA), laminin al (SC-5582,
CA, USA) and TUNEL (Millipore-s7101, CA, USA)
immunohistochemistry stainings were performed in
order to detect possible effects of proteins thought to
be in the mechanism . Sections were viewed under
Leica (DM 4000B) light-field microscope at various
magnifications and images were acquired by Olympus
(DP 71) camera.

Immunohistochemistry: The sections were incu-

bated at 60°C overnight then dewaxed in xylene for
30 minutes. After rehydrating through a decreasing
series of ethanols, sections were washed in distilled
water and PBS for 10 minute. They were then treated
with 2% trypsin in 50 mM Tris buffer (pH 7.5) at
37°C for 15 minutes and washed again with PBS.
Sections were delineated using a Dako pen (Dako,
Glostrup, Denmark) and incubated in a solution of
3% H,O, for 15 minutes to inhibit endogenous pero-
xidase activity. After this procedure, sections were
washed with PBS and incubated with primary antibo-
dies to iNOS (1:100 dilution; Zymed, 61-7700 South
San Francisco, CA) and eNOS (1:200 dilution;
Biomol, SA-258, Hamburg, Germany) for 18 hours.
After washing, the sections were incubated with bio-
tinylated IgG and then with streptavidin-peroxidase
conjugate (Histostain-Plus Bulk Kits; Zymed, South
San Francisco, CA, according to kit instructions).
Then, the sections were washed with PBS, incubated
with a solution containing 3-amino-9-ethylcarbazole
(AEC) for 5 minutes to visualize immunolabelling,
and finally counterstained with Mayer’s haematoxy-
lin. The negative controls were treated as above,
except incubation with the primary antibody was
replaced by incubation with rabbit IgG or mouse IgG.
Control samples were processed in the same manner
except that the primary antibodies were omitted. All
dilutions and thorough washes between stages were
performed using PBS unless otherwise stated !*.
TUNEL method: An in situ apoptosis detection kit
(Dead End Colorimetric) TUNEL (terminal deoxy-
nucleotidyl transferase-mediated dUTP nick end-
labelled System, Promega) was used to detect apop-
tosis and all reagents listed below were included,
unless otherwise stated. The sections were deparaffi-
nized in xylene, rehydrated as above, incubated with
20 pg/ml proteinase K for 10 minutes, and rinsed in
distilled water. Endogenous peroxidase activity was
inhibited by incubation with 3% hydrogen peroxide
(H,0,) for 5 minutes. The sections were then incuba-
ted with equilibration buffer for 10-15 seconds and
TdT enzyme, and prepared according to kit instructi-
ons, in a humidified atmosphere, at 37°C, for 60
minutes. They were subsequently placed in pre-
warmed working strength stop/wash buffer at room
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temperature for 10 minutes, and incubated with anti-
streptavidin-peroxidase, at a 1:500 dilution in PBS,
for 45 minutes. Each step was separated by careful
washing in PBS. Labelling was revealed using DAB/
H,0,, nuclei were counterstained with Mayer’s hae-
matoxylin, and sections were mounted as described
previously 2.

Statistical evaluation: Immunohistochemistry was
evaluated semiquantitatively utilizing the H-score
technique by a histologist with blinded manner.
H-score (0-300) was calculated by multiplying stai-
ning intensity (0, negative; 1, weak; 2, moderate; 3,
strong) with the positively stained area (0-100%). For
TUNEL staining, each section was counted for 100
cells from randomly chosen fields by a histologist
with blinded manner. The percentage of apoptotic
cells to total number of cells was indicated as apop-
totic index 9.

RESULTS

Embryos from the shams and alcohol administra-
tion groups were observed and photographed both
macroscopically and microscopically. There was no
infected embryos among these samples. Numbers
and percentages of normal and abnormal embryos
after incubation with physiological saline and alcohol
%50 are seen in Table 1 Macroscopic evaluation:
Growth retardation, deformations in the heart and
limbs, deterioration in vesicles in brain regions, flat-
tening of the head and distortions in vascularization
were observed in E3 embryos . In addition, vascular
disorders that affect the embryos were observed.
Growth retardation in all organs, the small head, con-

Table 1. Numbers and percentages of normal and abnormal
embryos after incubation with physiological saline and.

Groups Embryos Lethal Observed Growth
n(%) n(%) n(%) Reterdation
n (%)
Sham  3"7"and 10 (100%) 0 (0) 10 (100%) 0(0)
10" days
50 % 3t days 10 (100%) 0 (0) 10 (100%) 8 (80%)
Alcohol 7" days 10 (100%) 3 (30%) 7 (70%) 6 (85%)
10" days 10 (100%) 7 (70%) 3 (30%) 3 (100%)
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tour distortion and flattening in the facial region were
observed in E7 embryos. Growth retardation, distur-
bances in the body symmetry, deformation in the
layer and pigmentation of the eyes were observed in
E10 embryos (Figure 1).

Microscopic evaluation: HE staining in E3 day
group (Stage 20) of sham group as control group;
medullary cord and ventricular layers which were
formed by neuroepitelial cells, dermomyotome, scle-
rotome and notochord were seen. The surface ecto-

E7 E10

Control

r \:
50% \
Alcohol 2l
') S
grow——""
>

f o tsmm

Figure 1. Compared to sham group, ethanol administration
caused growth retardation, reduction of the vascularization
and, in particular, structural abnormalities of the heart or
head in E3 days. In E7 days, brain vesicles expansion, eye and
retinal pigmentation abnormalities can be considered. In E10
days, moderate growth retardation and disorders were obser-
ved.

Control
E3

mal surface ectoderm and neural ectoderm and notochord

were seen. However, in E3 days ethanol administration
group, reduction in the notochord and open neural tube were
detected. Bar: 20 pum.
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derm and the neural tube was properly settled, the
cavity was formed with a central channel and surro-
unding mesenchymal cells with the normal appearan-
ce was established and also neural tube closure was
observed. However, in alcohol treated group , delay
in neural tube closure , notochord shrinking, reducti-
on in neuroepithelial thickness and differences in the
cell shape and layout were observed. Although in
sham group, normal basal level of e-NOS and i-NOS
staining were present, these staining were more fre-
quently seen in alcohol treated group. We observed
that e-NOS staining was relatively more intense than
i-NOS staining. In both sham and alcohol-treated
groups, e-NOS staining was darker than i-NOS stai-
ning. Laminin al immunoreactivity was lower in
50% alcohol-administration group. In sham group;
TUNEL staining which demonstrates the apoptosis of
the neuroepithelial tissue was very low. However, in
alcohol-treated group TUNEL staining was more
strong than sham group (Figure 2).

eNOS oS Laminin a1 TUNEL

Control
E7

50%
Alcohol

Figure 3. In Sham group, normally closed neural tube, normal
medullary cord and developing layers were observed. However,
in E7 days ethanol administration group, these structures
were disrupted and double spinal cord channel was seen. Bar:
50 um (Control TUNEL), 100 pm (Other images).

g i o =7 W - ::"%} g s SR
Figure 4. The detail of the E7 alcohol group which showed
double channel. One of these channel (A) had cilia (arrow).
There was also abnormal (*) notochord (B).

> {

L

On E7 day of alcohol treated group; varying deg-
rees of disorders were revealed in ventricular layer,
motor columns and dorsal root ganglia (DRG).
Significant changes were seen at medullary cord
maturation center channel, white-gray matter, dorsal,
ventral and lateral horns (Figure 3). The main finding
of this group was the presence of the double center
channel and one of the channels was surrounded by
ciliated ependymal cells. Also, deformation at notoc-
hord was observed (Figure 4). In sham group, normal
basal level of e-NOS and i-NOS staining were pre-
sent. However, these stainings were more strong in
alcohol treated group. We observed that e-NOS stai-
ning was relatively higher than i-NOS staining. In
both sham-, and alcohol-treated groups, e-NOS stai-
ning was darker than i-NOS staining. Laminin immu-

Laminin al TUNEL

o

Control
El0

50%
Alcohol

Figure 5. In sham groups, completely normal spinal cord and
surrounding structures were seen. However, in E10 days
ethanol administration group, these structures were severely
disrupted. Bar: 50 um (Control TUNEL), 100 um (Other
images).

The effect of alcohol on the
secondary neurulation

350
HSH HE3 WE7 EE10 T
300

250

o 11 il

mean+SD

eNOS iNOS

Lamininalfal TUNEL

Figure 6. Ethanol administration (E3, E7, E10 days).
Immunohistochemistry staining was assessed in a blinded
manner with H-score compared to shame (SH). The percen-
tage of positive apoptotic cells was determined by TUNEL
staining. All values were expressed as the percentage of sham.
SD: Standart deviation.
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noreactivity was decreased. In addition, apoptotic cells
were increased especially in gray matter (Figure 3).

In E10 day of alcohol-treated group; pathology
was observed in mantle layer, ventral and dorsal
horns of vertebral body, vertebra curves and DRG.
The spinal cord and notochord were quite smaller
depending on the decrease in the density of cells.
Also, we observed that, the spinal cord channel
disappeared, cell loss was widely seen, and cells were
collected at the edge. Corruption and irregularities
were found in the cells. The e-NOS and i-NOS reac-
tivities were increased where i-NOS reactivity was
more than e-NOS reactivity. Reactivity of the laminin
was increased clearly. Intense apoptosis was obser-
ved in the spinal cord and notochord (Figure 5).

Microscopic examination demonstrated that dec-
rease in pathological disorders in E7 day- samples
was statistically significant (p<0.01). However, pat-
hological disturbances were more frequent in E3 and
E10 day-samples. iNOS was more frequently seen
than eNOS which was statistically significant
(p<0.01). iNOS was found more frequently in subse-
quent days however it was less significant. Laminin
expression decreased in following days and this dec-
rease was statistically significant (p<0.01). Whereas,
increase in apoptotic cells were found but it was less
significant (Figure 6).

DISCUSSION

Neurulation is the embryonic process that forms
the brain and spinal cord. This process includes the
formation of the neural plate, rise of the lateral neural
folds, and eventually the fusion of these folds to cre-
ate the neural tube ", Secondary neurulation begins
with the formation of medullary cord at HH stage 16
or 51-56 h of incubation. Multiple cavities develop
inside the medullary cord. These cavities coalescence
to form single lumen, which becomes continuous
with the neurocele of the primary neural tube and
finally secondary neurulation is completed by HH
stage on 35" or 8"-9™ days of incubation !®.

Several animal models such as chick embryos,
Japanese medaka, mice, zebrafish have been used
successfully to investigate the effects of ethanol on
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developing central nervous system 8. However,
chick embryos, which do not metabolise alcohol to
acetaldehyde until day 9 of gestation permits investi-
gating the effects of ethanol in the absence of its
primary metabolite. This is the reason why we used
chick embryos in this study. In this study the relation
between primary and secondary neurulation was
shown, experimental analysis on this process was
performed morphologically and organizations and
behaviors of cells were defined. In optimization
experiments, it was observed that 10%, 25% and
50%, alcohol applications caused neural tube defects
when applied before neurulation . Although there
are many studies on the primary stage of neurulation,
secondary neurulation which has gained an importan-
ce due to its possible role in manipulating neural tube
formation is still a mystery. In our study, 50% ethanol
treatment was applied at 50" h of incubation suppo-
sing that this would interrupt or affect secondary
neurulation. There was clear effect of alcohol on the
secondary neurulation which also affected later deve-
lopment.

In addition to exposure to ethanol and many che-
mical agents can affect the neural tube development
of chick embryos. For example, Lee and Nagele **
administered local anesthetics under in vivo (100-
200 pg/ml) and Giiney et al. “" administered diaze-
pam (400 pg/ml) in vitro culture conditions to the
chicks at the same developmental stage and found
that these caused neural tube defects by affecting
microfilament function in neuroepithealial cells. In a
study by Greenaway and Fantel ®® rifampin (100 pg/
ml) was injected to embryos and it was observed that
rifampin impaired the metabolism of cytochrome
p450 enzyme and thus caused neural tube defect.
Some studies have reported that heavy metals and
enviromental pollutants cause defects in neural tube,
heart, brain and sensory organs of chick embryos
where the most frequent factor FAS + @7,

Ethanol-induced anomalies are closely related to
the timing of exposure. Namely, in chick embryos for
example, ethanol exposure at early gastrulation thro-
ugh neurulation stages induces cranial defects 2>,
However, exposure at post neurulation stages causes
significant growth retardation. In the studies conduc-
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ted using alcohol, cell death was observed in the
facial region and neural crest in chick embryos,
which caused a loss in the size of chick embryos with
growth retardation ?®. Moreover, alcohol impairs
development, function and life of nerve cells by
affecting brain and prevents cell migration ©”. In
these studies, findings were associated with the dose
and duration of alcohol exposure. Similar to these
studies, in the present study, growth retardation in all
organs, disturbances in the body symmetry, contour
distortion and flattening in the facial region were
observed macroscopically due to defects in secon-
dary neurulation.

During secondary neurulation, defining two cell
groups as central and surrounding cells and obser-
ving cavity formation in central cells point out to the
importance of the secondary neurulation phase.
Relations among central cells having such different
cell behaviour show that the factors playing a role in
making the cell stay at the centre during migration
have a role in the formation of secondary neurulation
@®_The fact that cells stop migrating or proliferating,
but die to form a cavity for the canal or attach to the
developing neural tube increases the importance of
such factors. Cell behaviour mentioned here is medi-
ated through different factors such as genetic infor-
mation, environmental factors, growth factors and
adhesion molecules @?. In this study, we determined
significant changes at medullary cord maturation,
center channel, white-gray matter, dorsal, ventral and
lateral horns in E7 embryos. The main finding of this
group was the presence of the double center channel
and one of the channels was surrounded by ciliated
ependymal cells. However, we observed that, the
spinal cord channel disappeared in E10 embryos.
Therefore, alcohol treatment affected all secondary
neurulation processes which induced moderate abnor-
malies during later stages of development.

It has long been known that developmental defects
occur due to increased NOS. In a related study, Ron
and colleagues reported that L-N6-(1-iminoethyl)-
lysine, which is used to inhibit NOS2, reduced the
neural tube defects in babies of diabetic mothers.
This treatment resulted in alleviation of endoplasmic
reticulum stress, decline in apoptosis and reduction in

congenital defects . Plachta and coworkers noted
NTD when apoptosis was inhibited and they attribu-
ted this finding to increased NOS as well as inhibiti-
on of apoptosis ©?. In the present study, increased
defects as a result of alterations in NOS immunohis-
tochemistry and concurrent apoptosis were similar to
previous studies.

Other factor which is as important as cell behavi-
ours such as migration, proliferation and differentia-
tion ®® in the secondary neurulation of developing
embryo is the behaviour of the cell. This behaviour of
the cell to produce normal development depends on
the ability of the cell to die at the right place, at the
right time and in right number besides having an abi-
lity to die for orientation. Although the cells have the
same nutrition and have no pathological reason to
die, there is a programmed cell death leading to cavi-
tation. Cell death occurs at tail bud morphogenesis in
chick embryo @V, In terms of cell death and apopto-
sis, cell formation studies are carried out most com-
monly on tail region. Tail region incubated between
2-5 days contain many structures along with neural
tube, notochord, somits and mesenchyme. The role of
cell death is thought to be reshaping embryonic tail
©2 Pyknotic nuclei were observed in studies on cell
proliferation ®¥ and cell death was observed at 18-
22" stages according to HH stages 2. It was obser-
ved based on the appearance of the cells at tail bud
morphogenesis and TUNEL staining. Signs of apop-
tosis at tail bud are mostly observed at medullar cord
©D_ In our study, in E10 day-embryos, the spinal cord
and notochord were quite smaller depending on the
decrease in the density of cells. TUNEL staining
revealed, disappearance of the spinal cord channel,
diffuse, cell loss and accumulation of cells at the edge
due to apoptosis. Intense apoptosis was also observed
in the spinal cord and notochord.

Extracellular matrix proteins play significant roles
in cell growth, cell differentiation, migration, polari-
zation and the formation of basement. Laminin is a
matrix molecule which participates in the formation
of basement membrane. It also helps organization of
epithelial cells and adhesion of these cells to the
basement membrane. O’Shea ® carried out a study
on mice and showed that laminin staining was more
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prominent on the neuroepithelium facing the notoc-
hord and basement membrane of the side surface. In
another study, the researchers noted that laminin sta-
ining was weak in neural crest migration region and
non-existent in certain regions “¥. Their finding is in
agreement with our findings. This happens possibly
to enable free migration of neural crest cells. Changes
in the amount of laminin with time have been shown
to affect cell differentiation “V. Sometimes the lumen
has been observed to develop even from a cavity.
Changes in the presence of laminin with respect to
location and time throughout neurulation may be an
indicator of its importance in the formation of base-
ment membrane and cell migration. Formation of
cavity and lumen by confluence of cavities is coinci-
dental and do not occur in an array "®. In one of the
experimental models, small amount of fibronectin
and very small amount of laminin have been identifi-
ed at the distal end of the tail bud in mouse embryos
on day 10.5, during the process of secondary neuru-
lation. It has been shown that laminin was present in
the lateral aspect of the basement membrane of neu-
roepithelium but not in the dorsolateral region in an
11 day-old embryo. Presence of copious amounts of
fibronectin in these regions on that day has been
demonstrated ®. In the present study, we found that
immunohistochemical staining of laminin became
weaker with development of the embryo and diffe-
rentiation. Decrease in staining intensity of laminin
became more prominent with alcohol application. This
can be attributed to the response of the matrix molecu-
les disruptions due to increased oxidative stress.

All of these observations demonstrated that,
secondary neurulation is an important step and alco-
hol caused moderate pathology in this process. These
findings point out that, problems are likely to develop
during the ongoing life of embryos that affect the
quality of life in the future. Ex ovo monitoring and
explanation of these effects at the molecular level,
will be helpful to understand adverse impacts of alco-
hol intake on the development.
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Indirekt hiperbilirubinemi nedeni ile kan degisimi yapilan
yenidogan bebeklerin degerlendirilmesi: Tek merkez deneyimi

Assessment of newborn infants with exchange transfusion due to indirect

hyperbilirubinemia: Single center experience

Senem ALKAN OZDEMIR', Esra ARUN OZER?, Ozkan ILHAN?, Siimer SUTCUOGLU*

!Behget Uz Cocuk Hastaliklari ve Cerrahisi Egitim ve Arastirma Hastanesi, Neonatoloji Bilim Dali, Izmir

*Mugla U!fziversitesi Tp Fakiiltesi Neonatoloji Bilim Dalt, Mugla
*Harran Universitesi Neonatoloji Bilim Dali, Sanlurfa )
“Izmir Tepecik Egitim ve Arastirma Hastanesi Neonatoloji Bilim Dali, Izmir

0z

Amac: Hiperbilirubinemi yenidogan bebeklerde sik goriilen bir klinik durum olsa da bilirubin
ensefalopatisi giiniimiizde 6nemli bir saghk sorunudur. Cahsmamizda, ii¢ yilhk siirede indirekt
hiperbilirubinemi nedeni ile kan degisimi yapilan hastalarm, etiyolojik nedenleri, kan degisimine
bagh gelisen komplikasyonlari ve bilirubin ensefalopatisi gelisimi yoniinden degerlendirilmistir.
Yontem: Ocak 2012 ve Ocak 2015 tarihleri arasinda Izmir Tepecik Egitim ve Arastirma
Hastanesi Neonatoloji Klinigine hiperbilirubinemi nedeni ile yatan ve kan degisimi uygulanan
yenidoganlar retrospektif olarak incelendi. Demografik veriler, laboratuvar parametreleri, kan
degisimine bagh komplikasyonlar ve bilirubin ensefalopatisi gelisme sikhigi arastirildi. Bilirubin
ensefalopatisi geligen ve gelismeyen olgular risk faktorleri acisindan karsilagtirildi.

Bulgular: Calismaya 27 bebek dahil edildi ve 9%59,3"ii erkek olup, %55,6’s1 sezaryen ile dogmus-
tu. Ortalama gebelik yas1 36,5+ 3,1 hafta olup, dogum agirhg 2912,5+759 gramdi. Hastalarin
ortalama yas1 34,2+54,2 saatti ve ilk 24 saatte bebeklerin % 81’ine kan degisimi yapildigi ve bu
bebeklerin %40,7’sinde ABO uyusmazhg, % 33’tiinde Rh uyusmazhgnim neden oldugu goriildii.
Kan degisimi éncesi ve sonrasinda total bilirubin ve trombosit sayillarimin istatistiksel farka yol
acacak sekilde diistiigii goriildii (p<0,05). Kan degisimine bagh exitus saptanmadi. Nekrotizan
enterokolit ve bobrek yetmezligi gibi komplikasyonlar goriilmedi. En sik rastlanan komplikas-
yonlar hipokalsemi (%14), trombositopeni (%7) ve hipoglisemi (%7) idi. Olgularin %25,9’unda
bilirubin ensefalopatisine bagh nérolojik etkilenme saptandi, ancak nérolojik etkilenmesi olma-
yan bebekler ile kiyaslandiginda demografik, etiyolojik ve laboratuvar verileri agisindan istatis-
tiksel farklilik saptanmadi

Sonu¢: ABO ve Rh uyusmazhginin kan degisimi i¢in en sik nedenler olmasidan dolay1, bu olgu-
larda erken taburculuklarin 6niine gecilmesi, ailelerin bilgilendirilmesi ve taburculuk sonrasi
yakin izlemleri ile kan degisim sikhigr azalulabilir.

Anahtar kelimeler: Bilirubin ensefalopatisi, indirek hiperbilirubinemi, kan degisimi, yenidogan
ABSTRACT

Objective: Neonatal hyperbilirubinemia is a frequently seen clinical condition, and bilirubin
encephlopathy is presetly an important health problem. In our study the patients who had under-
gone blood exchange transfusion were evaluated as for responsible etiologic factors, complications
developed due to blood exchange transfusion and development of biliriibin encephalpathy.
Methods: Between January 2012 and January 2015, infants who were admitted to Izmir Tepecik
Training and Research Hospital due to hyperbilirubinemia and underwent exchange transfusion
were retrospectively investigated. Demographic data, laboratory parameters, exchange compli-
cations and the frequency of development of bilirubin encephalopathy were investigated. Cases
with bilirubin encephalopathy were compared with non-encephalopathic ones as for the presen-
ce of risk factors.

Results: Twenty-seven infants were included into the study and 59.3% of the cases were male and
55.6% of them were born with caesarean section. The mean gestational age of the infants was
36.5+3.1 weeks and their mean birth weight was 2912.5+759 grams. The mean age at the time of
admission was 34.2+54.2 hours and 81% of infants had exchange transfusion within the first 24
hours due to ABO incompatibility in 40.7% and Rh incompatibility in 33% of the infants. Total
bilirubin and platelet counts decreased after exchange transfusion, leading to a statistical diffe-
rence (p<0.05). The most common complications were hypocalcemia (14%), thrombocytopenia
(7%), and hypoglycemia (7%). Neurological effects of bilirubin encephalopathy were detected in
25.9% of the cases but there was no statistical difference in terms of demographic, etiologic and
laboratory data when compared with those without neurologic involvement.

Conclusion: Though ABO, and Rh incompatibilities are the most frequently seen causes of blood
exchange transfusions, the frequency of blood exchange transfusions may be decreased by pre-
venting early discharges, informing the families, and close follow-up after discharge.

Keywords: Bilirubin encephalopathy, indirect hyperbilirubinemia, exchange transfusion, newbhorn
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GIRIS

Hiperbilirubinemi yenidogan déneminde sik kar-
stlagilan, genellikle iyi seyirli bir klinik durum olsa
da bilirubine bagli norolojik hasar giiniimiizde hala
onemli bir saglik sorunudur. Yiiksek bilirubin diizey-
leri uygun tedavi yapilmadigi zaman kalici nérolojik
sekele neden olabilmektedir. Erken tani ve tedavi ile
mortalite ve morbiditenin Oniine gecilebilmekle bir-
likte, ne yazik ki lilkemiz icin bilirubin ensefalopatisi
hala sik karsilagilan bir sorundur .

Hiperbilirubinemiye bagh toksisite santral sinir
sistemini etkileyerek bilirubin ensefalopatisi ad1 veri-
len norolojik ve gelisimsel sorunlara yol agmaktadir.
Rh izoimmunizasyonun prenatal tanist ve anti-D
tedavisi sayesinde kan degisimi uygulanan olgu sayi-
s1 glinlimiizde azalmig olsa da, bilirubin diizeyinin
norotoksik oldugu ongoriilen yiliksek degerlerinde
kan degisimi halen uygulanan bir tedavi yontemidir
@, Kan degisiminin hiperbilirubinemiye bagli noro-
toksiteyi azalttigi bilinmesine karsin, uygulamanin
kendisine ait komplikasyonlar da s6z konusudur ¢,

Bu calismada, yenidogan klinigimizde ii¢ yillik
stire icinde hiperbilirubinemi nedeniyle kan degisimi
(KD) yapilan bebeklerin genel 6zellikleri, etiyolojik
nedenleri, kan degisimine bagh komplikasyonlar ve
bilirubin ensefalopatisi gelisimi yoniinden risk fak-
torlerinin degerlendirilmesi hedeflendi.

GEREC ve YONTEM

Bu aragtirma, retrospektif ve tek merkezli olup,
calismaya 1 Ocak 2012 ve 1 Ocak 2015 tarihleri ara-
sinda Izmir Tepecik Egitim ve Arastirma Hastanesi
Yenidogan Klinigine hiperbilirubinemi nedeni ile
yatan ve KD yapilan bebekler dahil edilmistir.
Hastalarmm dosyalarindan gebelik haftasi, cinsiyet,
dogum agirhigi, dogum sekli, kan gruplari, periferik
kan yaymasi, hemoliz bulgusu olup olmadigi, KD
oncesi ve sonrasi tam kan sayimi, total bilirubin,
serum iire ve kreatinin degerleri, kan kiiltiirleri ve
serum kalsiyum degerleri kaydedilmisgtir. Kayitlardaki
verilerden hemoliz bulgular ile birlikte Rh (-) anne-
den dogan Rh (+) yenidoganlarda Rh uygunsuzlugu,
O grubu anneden dogan A ya da B grubu yenidogan-
larda ABO uygunsuzlugu sarilik nedeni olarak kabul

edilmistir. Bebeklerin kan degisimine bagli goriilen
komplikasyonlar1 ve izlemlerinde gelisen norolojik
sorunlar kaydedilmistir.

Tiim hastalara KD Oncesi ve sonrast Amerikan
Pediatri Akademisi (AAP) ve Tiirk Neonatoloji
Dernegi (TND) bilirubin nomogramlarina gore foto-
terapi verilmis olup, KD ve FT’ye ragmen, serum
total bilirubin degeri belirli diizeye ulastiginda, yine
aynt izlem tablosu kullanilarak KD yinelenmistir
23 Tiim bebeklerin kan degisimi standart rehberler-
de belirtildigi gibi asagida anlatilan sekilde yapil-
mistir ve tiim hastalara ayn1 izlem protokolii uygu-
lanmagtir.

Kan degisimleri CMV taramasi negatif olan, 1sin-
lanmis ve 16kosit filtresinden gecirilmis taze tam kan
ile ve miktart 2 x viicut agirligr x 80 ml/kg seklinde
hesaplanarak yapilmistir. Bebegin ABO ve Rh uygun-
suzluguna gore secilen 5 giinli gegmemis Acid Cytrate
Dextrose (ACD) igceren torbada tam kan kullanilarak,
aseptik kosullarda, cift voliim kan degisimi prosedii-
rii ile umbilikal ven kateterinden, 60-90 dk.’da, her
seferinde 5 mL/kg kan verilip alinarak, ayrica her
100 mL kan degisiminde 1 cc kalsiyum glukonat
verilmesi seklinde uygulanmigtir ©. Aritmi izlemi
icin hasta basi monitdr kullanilmig ve KD islemi
servo-kontrollii radian 1sitic1 altinda, 1sitilmig kan ile
hipotermiye izin verilmeyecek sekilde uygulanmuisgtir.
KD sonrasi hastalarin tiimiine, kan degisimi Oncesi
ve sonrast alinan kiiltiir sonuglari ¢ikana kadar (en az
3 giin siireyle) ampirik antibiyotik tedavisi verilmis-
tir, Rh ve ABO uygunsuzlugu olanlara kan degisimi
sonrasi 1 g/kg’dan IVIG tedavisi uygulanmustur.

KD’den 4 saat sonra total bilirubin degeri kontrol
edilmis, gerekli durumlarda 4-6 saate bir yinelenmis,
tam kan sayimi ise 12 saatte bir yapilmustir.

KD’ne bagli komplikasyonlar agisindan trombosit
degerinin 150x109 alt1 degerler trombositopeni, kan
sekeri izleminde ilk 24 saat igerisinde <45 mg/dl, >24
saat olan bebeklerde <50 mg/dl degerler hipoglisemi
olarak kabul edilirken, serum kalsiyum degerinin
term bebeklerde 8 mg/dl, preterm bebeklerde 7 mg/dl
alt1 olmasi hipokalsemi olarak kabul edilmigtir .

Kronik bilirubin ensefalopatisinin klasik sekel
tetrad1; ekstrapiramidal bozukluklar, yiliksek frekansl
sensorindronal isitme kaybi, 0zellikle yukart bakis
anormalligi olmak ilizere bakis anormalligi ve dis
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minesi hipoplazisi olarak kabul edilmektedir.
Calismaya alinan bebeklerin poliklinik izlemlerinde
anormal norolojik muayene bulgusu saptanan olgular
“norolojik sorun gelisen bebekler” olarak gruplandi-
rilmistir ®. Norolojik sorun gelisen ve gelismeyen
olgular, demografik 6zellikleri, risk faktorleri ve kan
degisimi 6ncesi laboratuvar degerleri agisindan ista-
tistiksel olarak kargilagtirilmistir.

Istatistiksel analiz olarak, merkezi egilim ve yayi-
lim olg¢iitleri, verilerin karsilagtirlmasinda paired t
testi, Mann-Whitney U test ve ki-kare testi kullanil-
mustir. Istatiksel analiz i¢in SPSS 20.0 paket program
kullanilmis olup, p degerinin 0,05’den kiiciik olmas1
istatistiksel olarak anlamli kabul edilmistir.

BULGULAR

Calisma siiresince Yenidogan Unitesinde toplam
27 bebege KD uygulanmistir. Bebeklerin genel 6zel-
likleri Tablo 1°de verilmistir. Bebeklerin ortalama
gebelik yasi 36,5+3,1 hafta olup, dogum agirhigi
2912,5+759 gramdi. KD yapilan hastalarin %59,3’i
erkek olup (n:16), sezaryen ile doganlar %55,6 (n:15)
oranindadir. Bebeklerin biiyiik bir cogunluguna (n:22,
%81) ilk 24 saatte kan degisimi yapilmistir. KD yapi-
lan bebeklerin %40,7’sinde ABO uyusmazligi,
%33’tinde Rh uyusmazlig1 saptanmistir.

Bebeklerin KD oncesi ve sonrasi laboratuvar veri-
leri Tablo 2°de verilmistir. Bebeklerin total bilirubin
ve trombosit sayilarinin KD sonrasi anlamli derecede
diistiigii, diger laboratuvar verilerinde anlamli degi-
siklik olmadig1 goriildii (p<0,05). Biyokimyasal veri-
lere bakildiginda ise, serum kalsiyum seviyesinin KD

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):236-241

sonrast1 istatistiksel farka yol acacak sekilde diistiigii
saptandi (p<0,05). Bu durum KD sirasinda kullanilan
tam kanin ACD icermesi ile iligkilendirildi.
Caligmada yer alan bebeklerin yedisinde (%25.9)
bilirubine bagli noérogelisimsel sorun belirlendi.
Bebeklerin dordiinde (%14) iki defa kan degisimi
uygulandi. Norogelisimsel sorun belirlenen hastalarin
ticiinde (%11) sensorindral isitme kaybi, dordiinde
(%14) kronik bilirubin ensefalopatisi ile uyumlu noéro-
lojik muayene bulgular1 mevcuttu. Norogelisimsel
sorun gelisen bebeklerle norogelisimsel sorun saptan-

Tablo 1. Kan degisimi yapilan bebeklerin genel 6zellikleri.

Gebelik yas1 (hafta)* 36,5+3,1
Dogum agirlig1 (g)* 2912,5£759
Erkek cinsiyet 16 (59)
Normal vaginal dogum 12 (44)
Postnatal yas (saat)* 3424542
ABO uyusmazligi n (%) 12 (40,7)
Rh uyusmazligi n (%) 8 (29)

*Degerler ortalama + standart sapma olarak verilmistir.

Tablo 2. Kan degisimi yapilan bebeklerin laboratuvar verile-
rinin karsilagtirilmasi.

Parametre KD Oncesi KD Sonrast  p

Hematokrit (%)* 38.8+8.3 38,8452 097
Indirekt bilirubin (mg/dL)* 19,0+7,1 10,0+5,02 0,001
PLT (L/mm?)* 230+£106,6 1778+779 0,008
Kalsiyum (mg/dL)* 9,1£0.9 8,2+0,93 0,001
Ure (mg/dL)* 292+14,1  28,7«+11,5 0,66
Kreatinin (mg/dL)* 0,98+0,21 0,94+0,15 0,10

* Degerler ortalama + standart sapma olarak verilmigtir.
PLT: Trombosit sayist

Tablo 3. Norogelisimsel sorun gelisen bebeklerin norogelisimsel sorunu olmayan bebeklerle karsilastiriimasi.

Norogelisimsel sorun saptanan bebekler Norogelisimsel sorunu olmayan bebekler P

(n=7) (n=20)
Gebelik yags1 (hafta)* 36,8+34 364+3,1 0,76
Dogum agirligi (g)* 2872+586 2926+824 0,76
Erkek cinsiyet 4 (57) 12 (60) 0,89
Vaginal dogum 0 (0) 12 (60) 0,008
Postnatal yas (saat)* 37+£539 33,3+55,7 040
Hemolitik hastalik 2 (28) 7 (35) 0,75
KD o6ncesi hematokrit (%)* 39,7+9,1 38,5+8,3 0,93
KD oncesi T. bilirubin diizeyi (mg/dL)* 22,3+10,1 17,9456 0,52
Ik 24 saatte KD 5(71) 17 (85) 042

* Degerler ortalama + standart sapma olarak verilmistir.
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mayan bebekler karsilastirildiginda, her iki grupta
gebelik haftasi, cinsiyet ve dogum agirliklart agisindan
fark bulunmamustir. Ancak, norogelisimsel sorun geli-
sen bebeklerde sezaryenle dogum orani, norolojik etki-
lenmesi olmayan bebeklere gore istatistiksel olarak
anlamli diizeyde daha fazla saptanmustir (p=0,008).
Norogelisimsel sorun belirlenen bebeklerin diger
bebeklere kiyasla, KD oncesi daha yiiksek bilirubin
degerlerine sahip olduklar1 ve bu hastalarin da %71 ine
ilk 24 saat icinde KD uygulandig1 saptanmugtir. Ancak
bu durum istatistiksel farka yol agmamuigtir. Diger kli-
nik ve laboratuvar parametreler agisindan gruplar ara-
sinda anlaml istatistiksel fark saptanmamustir (Tablo
3). Norolojik etkilenim gergeklesen bebeklerde, hemo-
liz bulgusu a¢isindan gruplar arasi fark olmadigi, fakat
erkek bebeklerin bu grupta daha fazla olduklar1 goriil-
miis, ancak istatistiksel fark saptanmamustir (p>0,05).
Glukoz-6 fosfat dehidrogenaz (G6PD) enzimi olgularin
yalnizca 10’unda bakilabilmis olup, bu olgularda G6PD
diizeyinin normal oldugu saptanmustir. Iki bebekte
(%7) hipoglisemi, dort bebekte (%14) hipokalsemi, iki
bebekte (%7) trombositopeni, bir bebekte (%3,7) hipo-
natremi ve iki bebekte (%7) KD sonrasi alman kan
kiiltiiriinde tireme goriilmiistiir. Caligmaya aliman hasta
grubunda mortalite olmamugtir.

TARTISMA

Sarilik yenidogan doneminde sik goriilen, genel-
likle kendiliginden diizelen iyi seyirli bir klinik
durumdur. Bilirubin diizeyinin belli bir sinir1 agmast
sonrasinda ortaya ¢ikan bilirubin ensefalopatisi kalici
ve geri donlislimsiiz norolojik hasara yol agmasi
nedeniyle onemlidir. Bilirubin diizeyinin fizyolojik
diizeyleri astig1 durumlarda tedavi amaciyla fototera-
pi, norotoksite riski tasiyan daha yiiksek bilirubin
diizeylerinde KD uygulanmaktadir. Caligmamizda,
ti¢c yilik bir siire i¢inde Yenidogan Kliniginde KD
uygulanan olgular degerlendirilmis, yaklasik 1/4’inde
KD uygulamasina kargin bilirubin ensefalopatisine
bagli norolojik sekel gelistigi belirlenmistir. Ozellikle
ilk 24 saatte KD gerektiren hiperbilirubinemi sikligi-
nin yiiksek oldugu goriilmiistiir.

Ciddi hiperbilirubineminin KD ile tedavi edilmesi
ilk olarak 1940’11 yillarda baglamustir ®. Rh uygunsuz-
lugu, en sik endikasyon olup, KD gereksiniminin

%20-70 arasinda degiskenlik gosterdigi bildirilmistir
©, Anti-D immunoglobulin uygulamalarinin yaygin-
lagmasiyla Rh uygunsuzluguna bagli KD azalmakla
birlikte, giiniimiizde ABO uygunsuzluguna bagl agir
hiperbilirubinemi nedeniyle KD en sik neden olarak
goriilmektedir ©'. Calismamizda da, literatiirle ben-
zer sekilde ABO uygunsuzluguna bagl agir hiperbili-
rubinemi en sik KD endikasyonu olarak bulunmustur.

Literatiirde hiperbilirubinemi sikliginin erkek
bebeklerde daha fazla oldugu bildirilmistir @Y.
Calismamizda da, erkek bebek sikligi daha fazla
bulunmustur. Yine, erkek bebeklerde ciddi hiperbili-
rubinemi ve bilirubin ensefalopatisi sikliginin kiz
bebeklere gore daha fazla oldugu bildirilmektedir
(112 Daha 6nce yapilan gozlemsel caligmalarda da,
erkek bebeklerde kiz bebeklere kiyasla daha yiiksek
bilirubin seviyeleri goriilmiistiir. Benzer sekilde ABD
Kernikterus caligsmasinda erkek bebeklerde etkilen-
me, kiz bebeklerden iki kat fazla saptanmigtir 19,
Becu-Villabos ve ark. ¥ erkek cinsiyet varliginda,
bilirubin iligkili etkilenime yatkinlik oldugunu ve bu
durumun kesin olarak agiklanamamis olsa da intrau-
terin gonadotropinden kaynaklanabilecegini, geg
embriyonik ve erken postnatal yagamda santral sinir
sistemi gelisimi iizerinde etkilerinin olabilecegini
belirtmiglerdir . Calismamizda, bilirubine bagh
norolojik sorun gelisen bebeklerde cinsiyetle iliski
bulunmamistir. Olgu sayisinin yetersiz olmasinin bu
duruma yol acmis olabilecegi diisiiniilmiistir.

[Ik olarak 1960’I1 yillarda Yunanistan’dan yapilan
kernikterus calismasinda, GO6PD eksikliginin onemli
hiperbilirubinemi nedeni oldugu tanimlanmigtir 9.
Daha sonrasinda yapilan arastirmalarda da, bu durum
desteklenmigtir. Ancak bu c¢aligmadaki olgularin
cogunda G6PD enzim diizeyi ¢alisilamamis olmasin-
dan dolay1 degerlendirilememis olmasi ¢aligmanin
onemli bir kisitlayici yoniidiir.

Dogum sekli ile hiperbilirubinemi riskinin aragti-
rildig1 bir calismada; vakum ile dogum bir risk etme-
ni olarak bildirilirken, sezaryen ile dogan bebeklerde
sartlik gelisme riskinin daha diisiik oldugu bildiril-
migtir . Calismamizda, literatiirden farkli olarak
bebeklerin yalnizca %44 ,4’ii vaginal dogum ile dog-
musg ve iki grupta da hicbir bebekte sefal hematom
saptanmamuigti. Sezaryen ile dogan bebeklerde daha
fazla norolojik sorun belirlenmistir. Bu durum, dnem-
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li perinatal sorunu olan ve antenatal etkilenme belir-
lenen bebeklerin dogumunda, obstetrisyenlerin sezar-
yen ile dogumu 6ncelikle yeglemis olabilmesi ve bu
olgularda erken donemde beslenmenin daha yetersiz
olmasi ile kismen aciklanabilir.

Tirk Neonatoloji Dernegi 2016 onerilerinde de
belirtildigi gibi, kan degisimi isleminde, 1sinlanmusg,
16kosit diizeyi azaltilmig, bebek kan grubu ile uyumlu
kan ile KD islemi gerceklestirilir. Rh hemolitik has-
talig1 icin, ABO uygun Rh negatif veya O grubu Rh
negatif ve salin ya da yenidogana uyumlu plazmada
¢cOzilinmiis eritrosit siispansiyonu kullanilmalidir.
ABO uygunsuzlugu i¢in kan degisiminde ise O grubu
Rh uyumlu eritrositler yeglenmelidir. Kan degisimin-
de kullanilacak kan ek soliisyonu uzaklagtirilmig
eritrosit ve eritilmis taze donmus plazma icermelidir
ve ortalama hematokrit degeri %45-60 arasinda
istenmektedir. Eritrosit O grubu veya maternal ABO
grubu ile uyumlu Rh negatif, plazma tercihen AB
grubundan olmal1 ve annenin antikor gelistirdigi her-
hangi bir eritrosit antijenini icermemeli ve anne seru-
mu ile ¢apraz kargilagtirmasi uyumlu olmahidir 1617,
Ancak eritrosit siispansiyonu ile taze donmug plazma
karigiminin hazirlanamadigi durumlarda tam kan da
kullanilabilmektedir ®. Her ne kadar tam kan kari-
simlarina bagh sensitizasyon reaksiyonlarmin daha
fazla olabilecegi belirtilse de ¢alismamizda bu durum
izlenmemistir '®'?. Tam kan ile yapilan kan degisi-
mine bagl komplikasyon siklig1 da literatiirde farkli-
liklar gostermektedir . Hipokalsemi, hipoglisemi,
apne, bradikardi gibi igleme bagli komplikasyonlarin
%5,2-17 sikliginda goriildigi  bildirilmistir %,
Benzer sekilde taze donmus plazma ve eritrosit siis-
pansiyonu ile hazirlanan karigimlarla yapilan KD
durumunda %5-10 oraninda akut komplikasyon
(hipoglisemi, bradikardi, siyanoz, tromboz gibi)
goriilebilmektedir. Mortalite orani tiim KD’lerinde
9%0,3-1,5 arasinda degismekte olup, daha ¢ok klinis-
yenin deneyimine ve islemin yapildigr merkezin tek-
nik donanimma gore farklilik gostermektedir .
Fototerapinin yaygin kullanimi, riskli olabilecek
gebelerin erken belirlenmesi ve sensitizasyon reaksi-
yonlarinin 6nlenmesi ile KD siklig1 azaltilmaya ¢ali-
silsa da, gerekli durumlarda bu iglemin KD konusun-
da deneyimli olan merkezlerde yapilmas: uygun bir
yaklagim olacaktir.
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Calismamizda, KD ile iligkili nekrotizan enterokolit
ve bobrek yetmezligi gibi ciddi komplikasyonlar izlen-
medi ve hicbir olguda bu komplikasyonlara bagl kalict
sekel ve oOliimle karsilasilmadi. KD’ne bagl en sik
goriilen komplikasyonlar ise hipokalsemi (%14), trom-
bositopeni (%7) ve hipoglisemi (%7) idi. Hipokalsemi
tablosu tam kanda antikoagiilan olarak kullanilan ACD
miktart ile iligkilendirilmis olup, trombositopeni masif
yapilan transfiizyona ikincil geligen bir komplikasyon
olarak kargimiza ¢ikmaktadir.

Hemoliz hiperbilirubinemi gelisiminde major risk
faktoriidiir, ancak ayni zamanda bilirubin norotoksisi-
tesinin olugsmasini da arttirabilmektedir. Hemoliz ile
giden durumlarda nonhemolitik durumlara kiyasla
beyin hasarinin arttig1 bazi aragtirmalarda gosterilmis-
tir @°2Y, Geg¢misg yillarda Rh izoimmunizasyonu sik¢a
su¢lanirken, alinan siki koruyucu 6nlemler sayesinde
eski 6nemini yitirmis olsa da gelismekte olan iilkeler
icin hala onemini korumaktadir. Sonug¢ olarak, calig-
mamizda Rh izoimmunizasyonuna bagli KD yapilan
bebeklerin orant %40,7 idi. Genel olarak kabul edilen
goriig, hemolitik hastaliklarda bilirubin iligkili noro-
toksisitenin daha fazla oldugu yonde olsa da, ayni
bilirubin diizeyinde hemoliz olmadan da ndrotoksisite
gelisebildigi gosterilmistir . Wennberg ve ark. %
Pilot Kernikterus calismalarinda, hemolizi olan ve
olmayan olgularin benzer otopsi bulgularma sahip
oldugunu gostermislerdir. Bir diger ¢alismada, Chen
ve ark. @ hiperbilirubinemik olan bebekleri iki grup-
ta degerlendirmis ve KD orani1 hemolitik grupta daha
fazla olmasina ragmen, hastalarin uzun donem izlem-
lerinde nérolojik izlemlerini benzer olarak bulmusglar-
dir. Calismamizda, norolojik etkilenimi olan ve olma-
yan hastalarin degerlendirilmesinde hemolitik hastalik
oranlart gruplar arasinda benzer olarak bulunmustur.
Bu durum akla yiiksek bilirubin seviyesine olan maru-
ziyet siiresinin temel belirleyici faktdr oldugunu
diisiindiirmektedir. Bir diger onemli nokta ise kan
beyin bariyerinin gecirgenlik durumudur. Fetal yagam-
da olusmadig1 ve yasamin ilk giinlerinde bu bariyerin
olmadig1 kabul edilmektedir. Yapilan deneysel ¢alis-
malarda, ankonjuge bilirubinin anormal sekilde arttig1
durumlarda serebral ekstraselliiler bosluga penetre
oldugu, bunun da bilirubin iligkili nérotoksisiteye ve
kernikterus tablosuna yol agtig1 diisiiniilmektedir ®9.
Bu durum 6zellikle ilk 24 saatte yapilan KD siklikla-
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rinin artmasina neden olmaktadir. Sonug olarak, calis-
mamizda norolojik etkilenim gosteren bebeklerin
%71°1 ilk 24 saat icinde KD yapilan olgular olup,
diger iki bebek ise gec gelen bebeklerdir. Amerika
Birlesik Devletleri’nde, 1992-2004 yillar1 arasinda
125 infantin akut bilirubin ensefalopati ve/veya pos-
tikterik sekel gelisen bebeklerin degerlendirildigi
genis kapsamli bir ¢aligmada, mortalite ve morbidite-
nin erken donemde sarilik gelisen bebeklerde daha
fazla oldugu gosterilmistir ).

Hiperbilirubineminin 6nlenmesi ve tedavisinde en
onemli nokta ciddi hiperbilirubinemi gelisiminin
ontine gec¢ilmesidir.

Sonug olarak, bu calismada, KD yapilan bebekler-
de, erkek cinsiyet, ilk 24 saatte baslayan sarilik ve
grup uyusmazliklarinin daha fazla oldugu gosteril-
mistir. ABO ve Rh uyusmazligimin hala en stk KD
yapilma nedeni olmasindan dolay1, bu grup olgularda
erken taburculuklarin 6niine gecilmesi, ailelerin bil-
gilendirilmesinin saglanmasi ve taburculuk sonrasi
yakin izlemleri ile KD siklig1 azaltilabilir.
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46, XY cinsiyet gelisim bozuklugunun nadir bir nedeni:

Persistan miiller kanalhh sendromu

A rare cause of a 46, XY disorders of sex development:
Persistent miillerian duct syndrome

Sezer ACAR', Ahu PAKETCI!, Hiiseyin ONAY?, Korcan DEMIR', Oguz ATES?, Ece BOBER!, Ayhan ABACI'

’Dokug Eyliil Universitesi Tip Fakiiltesi, Cocuk Endokrinolojisi Bilim Dali, Izmir
’Ege Universitg;si Tip Fakiiltesi, Tibbi Genetik Ana Bilim Dali, Izmir '
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0z

Persistan miiller kanalh sendromu (PMKS) gérece nadir goriilen 46,XY cinsiyet geli-
sim bozuklugudur ve klinik olarak normal dis genital yapiya sahip erkeklerde inme-
mis testis, uterus ve fallop tiipleri gibi miiller kanal tiirevlerinin varhg ile karakteri-
zedir. Bu hastalik sikhikla miiller yapilarin regresyonunda rol oynayan anti-Miillerian
hormon (AMH) veya onun reseptorii olan AMH reseptor tip 2 (AMRHR2) genindeki
genetik bozuklugun sonucunda ortaya ¢ikmaktadir. Genetik nedenleri ortaya konul-
mus olgularm %45’ inde AMHR2 mutasyonu saptandig bildirilmektedir. En sik bag-
vuru bulgular: bilateral kriptorsidizm veya transvers testikiiler ektopidir. Uterus ve
tiiplerin varhg genellikle kriptorsidizm i¢in yapilan ameliyat sirasinda saptanmakta-
dir. Burada, bilateral inmemis testis nedeni ile yapilan laparoskopik girigim sirasinda
miiller yapilar (uterus ve fallop tiipleri) saptanan ve énceden bildirilen bir homozigot
AMHR2 mutasyonu tanmimlanan PMKS’li bir olgu sunulmustur.

Anahtar kelimeler: Anti-miillerian hormone, inmemis testis, Persistan miiller kana-
I sendromu

ABSTRACT

Persistent miillerian duct syndrome (PMDS) is a relatively rare form of a 46,XY
disorders of sex development and clinically characterized by undescended testes and
the presence of mullerian duct derivatives such as a uterus and fallopian tubes in
males with normal external genitalia. The disease is frequently caused either by the
genetic defect of the anti-miillerian hormone (AMH) or its receptor AMH receptor
type 2 (AMHR2) gene. AMHR2 mutations have been reported in 45% of genetically
proven cases with PMDS. The most common referral findings are bilateral cryptore-
hidism or transverse testicular ectopia. The presence of uterus and tubes is usually
detected during surgery for cryptorchidism. Herein we have presented a PMDS pati-
ent with previously reported homozygous AMHR2 mutation, in whom miillerian
structures (uterus and fallopian tubes) were detected during laparoscopic interventi-
on performed with the indication of bilateral undescended testis.

Keywords: Anti-miillerian hormone, undescended testis, persistent miillerian duct
syndrome
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Persistan (kalic1) miiller kanali sendromu (PMKS),
gorece nadir goriilen bir genetik hastalik olup, miiller
yapilarin (uterus fallop tiipleri, vajenin {iist kismi)
gerilememesi ile karakterize 46, XY cinsiyet farkli-
lasma bozuklugudur . PMKS genellikle miiller

242

yapilarin intrauterin donemdeki gerilemesinde rol
oynayan anti-miillerian hormon (AMH) veya AMH
reseptor tip 2 (AMHR?2) genlerindeki fonksiyon kay-
bettirici mutasyonlar sonucunda ortaya c¢ikmaktadir
M, Transforming growth factor-f (TGF-P) ailesinden
olan AMH, sertoli hiicresinden iiretilmektedir ve
AMHR?2 iizerinden etki gostererek miiller yapilarin
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regresyonunu saglamaktadir ®¥. Siklig1 net olarak
bilinmemekle birlikte, PMKS’nin ilk tanimlandigin-
dan bu yana literatiirde yaklasik 200 olgu bulunmak-
tadir ©. En sik bagvuru bulgulari tek tarafli veya
bilateral inmemis testis, inguinal herni, transvers tes-
tikiiler ektopidir . Bu bulgulara sahip olgular, sik-
likla cocuk cerrahisi tarafindan yapilan diizelme
ameliyatlar1 sirasinda miiller yapilarin saptanmast
sonucunda PMKS tanist almaktadir . Bunun yanin-
da, hematiiri, hemospermi, karin agrisi, libido kaybi,
infertilite yakinmalart ile PMKS tanisi alan erigkin
olgular da bildirilmigtir 1=,

PMKS hastalarinin  %85’inden AMH veya
AMHR?2 mutasyonlari sorumlu iken, %15’inde etiyo-
lojik neden saptanamamaktadir . Genetik nedenleri
ortaya konulmus olgularin %45’ inin AMHR?2 mutas-
yonu oldugu bildirilmektedir ®. Bu iki durum klasik
olarak serum AMH diizeyine gore birbirinden ayril-
maktadir. Serum AMH diizeyinin ¢ok diisiik olmast
AMH gen mutasyonunu, normal veya yiiksek olmasi
ise AMHR2 gen mutasyonunu desteklemektedir 7.
AMHR2 12q13.13’te lokalize olup, 11 ekzondan
olusmaktadir 7. {1k ii¢ ekzon ekstraseliiler, dordiincii
ekzon transmembran, geri kalan kisimlar ise intrase-
liller yapiy1 kodlamaktadir . AMHR2 mutasyonlari
cogunlukla otozomal resesif olarak kalitilmaktadir,
ancak literatiirde baz1 olgularda otozomal dominant
ve X’e bagl gegis de bildirilmektedir ¢, Bu olgu
raporunda, bilateral inmemis testis nedeni ile yapilan
laparoskopik girigsim sirasinda miiller yapilari (uterus
ve fallop tiipleri) saptanan ve AMHR2 geninde
mutasyonu tanimlanan PMKS olgusu sunulmustur.

OLGU

On bes aylik ve bilateral inmemis testisi bulunan
haricen erkek goriintimlii olgu, cinsiyet gelisim
bozuklugu acisindan degerlendirilmek iizere Cocuk
Cerrahisi Boliimii tarafindan gonderildi. Hastanin
dogumdan bu yana bilateral inmemis testis agisindan
Cocuk Cerrahisi tarafindan takip edildigi, 2 hafta
once testislerin indirilmesi amaci ile laparoskopik
girisim yapildigi 6grenildi. Bu girisim sirasinda miil-
ler yapilar (uterus, fallop tiipleri) ve bilateral over
goriiniimlii gonad saptandigi (Resim 1) ve bunu lize-

rine gonad biyopsisi yapilarak ameliyatin sonlandiril-
dig1 bildirildi. Yirmi yedi yasindaki annenin ilk gebe-
liginden, miadinda ve 2800 g olarak dogan olgunun
anne-babasi arasinda akrabalik yoktu. Soyge¢misinde
benzer hastalik 6ykiisii bulunmuyordu.

Resim 1. Laparoskopi sirasinda saptanan uterus (b) ve
gonadlar (a, ¢).

Genital degerlendirmede gergin penis boyu 4.5
cm olciildii. Uretranin normal yerlesimde oldugu
goriildii. Hipoplazik yapida olan skrotumda veya
inguinal alanlarda gonad palpe edilemedi. Sistemik
muayenede ek bir 6zellik saptanmadi. Laboratuvar
incelemesinde folikiiler uyarict hormon (FSH) 1,27
IU/mL (1,27-19,26 1U/mL), liiteinlestirici hormon
(LH) <0,2 TU/mL (0,03-3,9 IU/mL), total testosteron
<0,1 ng/mL, dihidroepiandrostenodion-siilfat
(DHEA-S) 5,2 ug/dL (1-41 ug/dL), androstenodion
<0,30 ng/mL (0,6-3,1 ng/mL), 17-hidroksi-
progesteron 0,13 ng/mL (0,63-12,2 ng/mL) olarak
saptandi ve hastanin bu laboratuvar degerleri prepu-
bertal doneme gore normal olarak degerlendirildi.
Human chorionic gonadotropin (hCG) testi sonrasin-
da bakilan total testosteron diizeyi 3,39 ng/mL olarak
saptand1 ve bu testosteron yaniti normal olarak
(ATestosteron >1 ng/mL) degerlendirildi. Gonad
biyopsisinin normal testis histolojisi ile uyumlu oldu-
gu rapor edildi. Karyotipi 46, XY olarak saptandi.
AMH diizeyi 105 ng/mL (33 ,4-342,5) olarak ol¢iildii.
PMKS diisiiniilen olgunun AMHR2 geni birinci
ekzonunda daha once bildirilmig olan ¢.24G>A (p.
W8X) nonsense (anlamsiz) mutasyonu homozigot
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olarak saptandi (Sekil 1). Anne ve babanin AMHR?2
geninde c.24G>A (p.W8X) heterozigot mutasyon
saptand1 ve aileye genetik danigma verildi. Hasta,
miiller yapilar1 ¢ikarilmast ve orsiopeksi yapilmast
sonrasinda poliklinik izleme alindi.

53.817.740 bp 53.817.750 bp
| |

rrmpEEEEEER

I G G G ] C T 1 1 G G 6 c A T T A [ T 1 C [4

AMHR2

Sekil 1. Yeni nesil dizi analizi yontemi ile hastanin AMHR2
geninde saptanan homozigot ¢.24G>A (p.W8X) mutasyonu.

TARTISMA

Intra-abdominal yerlesimli testisler, miillerian
kalintilar ve normal erkek dis genital yapiya sahip
PMKS tanili olgumuzda daha once tanimlanmig bir
AMHR?2 mutasyonu saptandi (c.24G>A, p.W8X).
Bugiine kadar tanimlanmig 60°tan fazla AMHR?2 gen
mutasyonu bulunmaktadir . Hastamizda saptanan
nokta mutasyonu sonucunda, 11 ekzondan olusan bu
genin, birinci ekzonun 24. pozisyonundaki guanin
(G) niikleotidi adenin (A) niikleotidi ile yer degistir-
migstir. Bunun sonuncunda, triptofan aminoasidini
kodlayan UGG kodonu UGA stop kodonuna doniis-
miistiir ve protein sentezinin erken donemde sonlan-
masina yol agmistir. Bu mutasyon, bilateral inmemis
testis ve tek tarafli inguinal siglik nedeni ile bagvuran
ve transvers testikiiler ektopi saptanmig PMKS’li bir
olguda bildirilmektedir ““. Ayn1 mutasyon olmasina
ragmen, bu hastamizda her iki testis abdominal yerle-
simli saptanmustir. Testis inisinde 6nemli rol oynayan
AMH ve ilgili reseptorii olan AMHR?2’deki mutas-
yonlar farkl: kliniklere yol acabilmektedir.

Gestasyonun erken donemlerinde her iki cinsiyet-
te miiller ve wolf yapilar1 birlikte bulunmaktadir.
Erkek olgularda, gestasyonun yedinci haftasindan
sonra sertoli hiicrelerinden salgilanan AMH, ilgili
reseptorii olan AMHR?2 ile etkileserek miiller yapila-
rin regresyonunu saglamaktadir ©7. Buna karsilik,
AMH ve AMHR?2’deki fonksiyon kaybettirici mutas-
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yonlar varliginda miillerian kanal gerilemeyerek ute-
rus, fallop tiipleri, serviks ve vajen iist kismina fark-
lilagmaktadir . Bu patolojilere ek olarak bu hasta-
larda, testis inig anomalileri (bilateral inmemis veya
transvers testis) de siklikla saptanmaktadir 7D,
PMKS olgularindaki bu patolojinin, AMH’ nin etki
gosterememesi veya testislerin miillerian yapi kalin-
tilarina yapigsik kalmasindan dolay1 ortaya cikmis
olabilecegi ileri siiriilmektedir !'?).

Erkek cinsiyet gelisim bozuklugu olarak tanimla-
nan PMKS olgularinin %85’lik kisminda AMH veya
AMHR?2 genlerinde mutasyon saptanabilirken, geri
kalan kismina ise bu genlerde mutasyon saptanmadi-
&1 bildirilmektedir ®. Hangi gende bozukluk oldugu-
na dair karar, AMH diizeyine gore verilmektedir.
Genel olarak AMH diizeyinin ¢ok diisiik veya dlciile-
meyecek diizeyde olmast AMH gen defektini isaret
etmektedir ©7®. Ancak, literatirde AMH geninde
mutasyon saptanip normal AMH diizeyine sahip olgu
da bulunmaktadir *¥. Bu olgu raporunda saptanan
mutasyonun AMH sentezini engellemedigi, ancak
hormon aktivitesini bozarak biyoinaktif bir molekiile
neden oldugu 6ne siiriilmektedir. AMHR?2 mutasyon-
larinda ise reseptor aktivitesine gore serum AMH
diizeyi normal veya yiiksek beklenmektedir ©7-!D,
Literatiirde benzer mutasyon saptanan olguda AMH
diizeyi yiiksek bildirilmesine kargin, bu olgu raporun-
da AMHR2 mutasyonu (c.24G>A) saptadigimiz
olgunun AMH diizeyi normal siirlarda saptanmusgtir.
Erken bir stop kodon olusumu ile sonuglanan bu
mutasyon, reseptoriin sentezlenmemesini engelle-
mektedir. Bu nedenle, Korkmaz ve ark. (% tarafindan
ayni mutasyonun tanimlandigi olgudaki gibi, olgu-
muzda da serum AMH diizeyinin yiiksek olmasi
gerekirdi. Olgumuzdaki serum AMH (yar1 omrii
1,5-2 giin) ol¢timii hCG uyar testinden iki giin sonra
yapildi. Bu nedenle, uygulanan hCG sonrasinda artan
intratestikiiler testosteron diizeyinin, sertoli hiicrele-
rinden sentezlenen AMH’y1 giiclii bir sekilde inhibe
ettigi ve yiiksek olmasi beklenen serum AMH diize-
yinin normal sinirlara ¢ekilmis olabilecegini diisiin-
mekteyiz ‘419, Bu iligskiyi net olarak aciklayabilmek
icin, orsiopeksi sonrasinda, hCG testi ile sentezlenen
testosteron etkisinin gectigi bir donemde, serum
AMH diizeyinin yine 6l¢iilmesi planlandi. Ancak, bazi
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nedenlerden dolayi bu 6l¢iim gerceklestirilemedi.

Belirgin bir klinigi bulunmayan olgularda, ailenin
fark etmemesi veya rutin muayenelerde genital mua-
yenenin yapilmamast durumunda bu hastalik kolay-
likla atlanabilir. Cocukluk ¢aginda genellikle tesadiifi
olarak inmemis testis veya inguinal herni operasyon-
lar1 sirasinda saptanabilmektedir. Ender olarak, erig-
kin donemde de bildirilmektedir ©. Testislerin skro-
tum disinda yerlesti§i durumlarda, yagamin altinct
ayindan sonra tedrici olarak germ hiicre kaybr ger-
ceklesmektedir 9. Bununla birlikte, testis skrotom-
dan ne kadar uzaga yerlesirse, germ ve leydig hiicre
kaybinin ve infertilite riskinin o kadar yiiksek oldugu
ileri siiriilmektedir (9. Infertilite nedeni ile bagvurup
PMKS tanist konulan inmemis testisi saptanan eris-
kin olgularda sperm sayisinin ve testosteron sentezi-
nin etkilenmis oldugu bildirilmektedir ©%!'7. Her iki
testisi abdomende yerlesik bulunan olgumuzun yapi-
lan gonad biyopsisinde, seminifer tiibiillerinin histo-
lojisi ve germ hiicrelerinin normal yapida oldugu
rapor edildi. Bunun yaninda, olgumuzun germ hiicre-
leri hakkinda net bilgi verebilmek i¢in testisler indi-
rildikten sonra uzun siireli izlem ve puberte sonrasi
sperm sayilarmin degerlendirilmesi gerekmektedir.
Ayrica, operasyon sirasinda miiller kalintilarina yapi-
stk halde bulunan testislerin serbestlestirilip skrotu-
ma indirilmesi sirasinda da yap1 ve fonksiyonlarinin
etkilenebilecegi goz ardi edilmemelidir.

Infant donemde bu olgularin testis ve miiller
kalint1 histolojisi normal iken erken miidahale edil-
mez ise zaman i¢inde malign degisim gosterebildigi
bilinmektedir. Bu olgulardaki malign degisim sikligi-
nin yagla birlikte artmakla beraber, %5-18 arasinda
oldugu bildirilmektedir (V. Bu hastalarda embriyonel
karsinom, seminom, yolk salk tiimorii ve teratom
gelistigi rapor edilmektedir Y. Bir ¢alismada, inme-
mis testis olgularindaki tiimor gelistirme riskinin
abdominal testis yerlesimli olgularinda ingtiinal yer-
lesimli olanlardan daha yiiksek oldugu ve bu riskin
testisin indirilmesi sonrasinda da devam ettigi ileri
stirtilmektedir '®. Bu olguda, yapilan testis biyopsi-
sinde histolojik ve immiinohistokimyasal degerlen-
dirmesinde tiimor bulgusu saptanmadi. Ameliyat
sonras! tiimor gelistirme riskinin ortadan kalkmamasi
nedeni ile diizenli araliklar ile izlemine devam edil-

mesi planlandi.

Sonug olarak, bu olgu raporu ile erkek fenotipinde
olan ve bilateral inmemis testis olgularinda i¢ genital
yapilarin olasi cinsiyet gelisim bozukluklart agisin-
dan erken donemde (ilk 6 ay) degerlendirilmesi
gerekliligini ve olas1 riskler (infertilite, testikiiler
malignite riski) acisindan erken miidahalenin 6nemi-
ni vurgulamak istedik.

Not: Bu olgu raporu 26-30 Nisan 2017 tarihinde
Antalya’da diizenlenen XXI. Ulusal Pediatrik
Endokrinoloji Kongresi’nde sunulmustur.

Hasta Onay1: Hastadan bilgilendirilmis onam formu
almmustir.

Cikar Catismasi: Yazarlar bu makale ile ilgili olarak
herhangi bir ¢ikar catismasi bildirmemistir.
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Dear Editors,

As essential components of the membrane integ-
rity during muscular contraction, sarcoglycan (SGC)
proteins at the cell membrane form a subcomplex
closely linked with the dystrophin- associated glycop-
rotein (DAG) complex . Deficiencies of alpha-,
beta-, delta-, and gamma- sarcoglycans cause autoso-
mal recessive (type 2) limb- girdle muscular dystrop-
hies (LGMDs) and no definitive treatment exists for
LGMDs 2. Physical therapy, stretching exercises
which increase range of motion of affected structu-
res, and also prevent contractures, anti-obesity mea-
sures, surgical treatment of orthopedic complications,
mechanical and/or respiratory armamentorium to
ease ambulation, mobility, and respiration are among
some of the therapeutic approaches used to prolong
survival and improve quality of life. The patient sho-
uld be closely observed for the development of cardi-
ac involvement such as cardiomyopathy, and also
emotional support should be provided @. In the diffe-
rential diagnosis of LGMDs most commonly seen
Duchenne and Becker muscular dystrophies (DMD/
BMD) should be considered. However differential
diagnosis can not be made among these entities based

solely on clinical information. Therefore immunohis-
tochemical staining of muscle biopsy specimens is
mandatory for accurate diagnosis 1.

In our earlier study, we reported 20 clinically
diagnosed muscular dystrophy patients (4 siblings)
with defective gamma- sarcoglycan expressions
found in the histopathological examination of their
muscle biopsy specimens ©®. Although there were
defective expressions of gamma-sarcoglycan protein
in all biopsy specimens, the culprit genetic defects
could be determined in only nine of them. Most cases
had silent homozygous or heterozygous mutations
@7 After this report, we have also diagnosed 19 new
patients (3 siblings) with LGMD. Interestingly some
of these patients presented with multiple sarcoglycan
defects ®19_ In addition, dystrophin gene mutations
were determined in a sibling who demonstrated per-
manent gamma-sarcoglycan deficiency with normal
dystrophin expression as detected on the histopatho-
logical examination of the muscle biopsy specimen
(Table 1).

All histopatological examinations of muscle biop-
sies were performed at Pathology Laboratories of
Behcet Uz Children’s Hospital and Tepecik Hospital.
Genetic analyses were performed at Duzen Laboratory
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Table 1. Histopathologic and genetic features of patients.

Izmir Dr. Behget Uz Cocuk Hast. Dergisi 2017; 7(3):247-250

Patient Age Sex CK Defectiive Defective gene Genetic pathology Gene defects
SGC (IHC)

GK 21 F 5300 gamma gamma compound heterozygosity R116H(c.G347A) maternal
S287N(c.G860A) paternal
1218T(c.T653T) maternal

MY 6 M 4500 gamma gamma compound heterozygosity R116H(c.G347A) paternal

S287N(c.G860A) paternal+
maternal

SD 9 M 15000 gamma - - -

DAC 1 M 17500 gamma gamma heterozygot ¢.G860A (S287N)

FK 1 M 5000 gamma gamma and alpha heterozygot ¢.G347A (R116H) SGCG/

duplication of exon 10
SGCA
KS/KS 8/5 M/M  2200/6100 gamma gamma heterozygot c.G347A (R116H)
MK/IK 6/8 M/M 5000/13000 gamma gamma compound heterozygosity ¢.808-801DELGT
Exon 8 LOH
NU 7 F 10000 gamma gamma compound heterozygosity R116H(c.G347A)
S287N(c.G860A)/duplication
of exon 1-10 SGCA

OH 10 M 7500 gamma alpha - Intragenic amplification

SGCA
iT 6 M 11000 gamma - - -
ARU 10 M 7500 gamma gamma silent mutation c.T312G

¢.T705C

YO 2 M 1312 gamma gamma heterozygot and silent mutation c.G347A (R116H)

c.T705C

NSO 7 F 11000 gamma gamma silent mutation c.T312G

¢.T705C

AT/NT 2/6 F/M 7500/15700 gamma gamma homozygot c.525delT

EK 3 F 13000 gamma gamma Silent mutation c.T312G

¢.T705C

AE/AE 6/8 M 35000/13000 gamma gamma Silent mutations c.T312G

¢.T705C(L235L)
c.T228C

EG/OG 11/7 M/M  9000/7000 gamma dystrophin Homozygot deletion Deletions of exon 45- 47

CG 1 M 11000 All SGCs beta homozigot gene deletion Total gene deletion SGCB

TA 5 M 15000 alpha and gamma alpha homozygot novel deletion Deletion of 3. Exon, SGCA

FC/SC  8/6 M/M 16000 alpha and gamma alpha homozygot novel mutation  ¢.226 C>T (p.L76 F) SGCA

Iy 12 M 1700 gamma gamma heterozygot. ¢.T312G(L104L)

MMK O F 200 beta beta heterozigot intronic ¢.244-21 T/C d (rs225170)

ID/RD 7 F 24068 alpha and gamma alpha Homozygot mutation ¢.G101A (R34H)

Al 4 M 1189 alpha alpha Homozygot mutation ¢.C850T (R284C)

NM 9 F 5323 gamma gamma Homozygot mutation c.G848A (C283Y)

7G 5 F 250 All SGCs gamma Heterozygot mutation c.G347A (R116H)

BE 3 F 5313 All SGCs gamma and beta compound heterozygosity ¢.T312G (L104L)rs1800351

(gamma) and homozygot ¢.G860A (S287N)/
mutations (beta) c. G265A (V89M) SGCB

EB 14 F 250 beta beta Intronic difference ¢.T244-21C (rs225170)

HK 1 F 7000 alfa and gamma alfa heterozygot and silent mutation c.G347A (R116H)

¢.T705C(L235L)

LC 21 F 600 gamma beta Homozigot. mutation C.265.G/A (V89M) SGCB

SB 26 F 800 Alpha and gamma beta Intronic difference ¢.244-21 T/C i (rs225170)

ZS 6 M 500 beta gamma compound heterozygosity c.G347A (R116H)

(gamma) c.G860A (S287N)/

from January 2007 through December 2014.
Immunohistochemical analysis (IHC) was repeated
to confirm the diagnosis. Individual patient database
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was reviewed in all cases, and clinical information of
patients was recorded including age, gender, detailed
family history and consanguinity. Neurological exa-
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mination and laboratory findings were also evalua-
ted. We tried to determine the spectrum of genetic
defects in immunohistochemically proven cases of
sarcoglycanopathies, to correlate the findings with
clinical phenotypes and to display the regional diffe-
rences as for the clinical, histopathological, and gene-
tic characteristics of sarcoglycanopathies 112,

As a known fact because of the potential variati-
ons in residual SGC expressions, genotyoe of sar-
coglycanopathies can not be predicted accurately
based solely on variable SGC expressions. Therefore,
immunoanalysis of skeletal muscle sections for four
SGCs must be performed 7. Besides, concomitant
reduction in the levels of dystrophin, and any SGC
may play a critical role in the differential diagnosis of
dystrophinopathies among sarcoglycan-deficient
LGMDs. Therefore, it is a challenging issue to disc-
riminate between an entity of dystrophinopathy cau-
sed by defective expressions of SGCs and a LGMD
induced by defective expression of dystrophin. Since,
siblings of this series demonstrated dystrophin gene
deletions, despite normal sarcolemmal dystrophin
staining pattern, dystrophinopathies were also consi-
dered in the differential diagnosis.

Patients with LGMD or primary dystrophinopat-
hies may not be differentiated based on clinical evi-
dence. Probably, many male patients with LGMD
might be underestimated, and these patients might be
misdiagnosed as having DMD or BMD ®19_If these
patients can be subjected to appropriate immunohis-
tochemical examinations and molecular analysis,
then normal staining pattern of dystrophin can be
revealed, and an autosomal recessive mode of inheri-
tance can be disclosed. On the contrary, patients with
dystrophinopathy may demonstrate normal - regional
absence or mosaic pattern of sarcolemmal staining
patterns with anti-SGC antibodies. These variations
in staining may signify that cell membrane- associa-
ted dystrophin glycoprotein complex may have diffe-
rent abnormal presentations . Therefore, accurate
diagnosis requires careful analysis using immunohis-
tochemical staining in combination with genetic
study 2. In addition, we must keep on mind that,
there can be some neuromuscular diseases presented
with focal sarcoglycan defects as detected during

immunohistochemical analysis of muscle biopsy spe-
cimen ¥,

In summary, as an important corollary not only
the primarily deficient SGC gene, but also all related
genes should be analyzed. Besides, patterns of gene-
tic complexity associated with LGMDs should be
considered in the differential diagnosis of muscular
dystrophies 481019,
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PTPN11 geninde Heterozigot mutasyon saptanan

Noonan sendromu olgusu

A case of Heterozygous mutation of Noonan syndrome in

PTPNI11 gene

Hiiseyin Anil KORKMAZ

Balikesir Atatiirk Devlet Hastanesi, Pediatri Endokrinoloji Boliimii, Balikesir

Noonan sendromu hiicre proliferasyonu, farklilas-
masl, yasami ve metabolizmasi ile iligkili sinyal ileti-
minde gorevli ras iligkili mitojen-aktiveli protein
kinaz yolagindaki mutasyonlardan kaynaklanan oto-
zomal dominant gegigli genetik bir hastaliktir.

Anne ve babasi arasinda akrabalik olmayan kiz
olgu boy kisalig1r olmast nedeniyle ¢ocuk endokrin
poliklinigine yonlendirildi. Saglikli bir annenin ilk
gebeliginden sezaryen ile otuz sekizinci gestasyon
haftasinda 2300 g dogan 15 yasinda kiz olgunun,
Oykiistinden pediatri kardiyoloji boliimiinde, valviiler
pulmoner stenoz ve mitral yetmezlik tanilariyla
izlendigi ve infant doneminde kardiyak operasyon
cm (<3 p), boy SDS: -4,73, agirlik: 28,7 kg ((<3 p),
agirlik SDS: -5,31 olarak saptandi. Hedef boy: 150,65
ve hedef boy SDS: -1,95 olarak saptandi. Dismorfik
yiiz gorlinlimii olan olgunun fizik incelemesinde,
yele boyun, hipertelorizm, epikantus, asagi doniik
palpepral fissiirler, diisiik ve arka rotasyonlu kulak,
ticgen yiiz, mikrognati, yiiksek damak, ayrik meme
baslari, kardiyak operasyon skari ve pektus ekskava-
tum saptandi (Sekil 1). Boy kisaligina yonelik yapi-
lan incelemelerde, tam kan sayimi, biyokimyasal
analizi ve tiroid fonksiyon testleri normal saptandi.
Fizik muayene bulgular1 Noonan sendromu ile uyum-
lu olmasi nedeniyle yapilan genetik calismada
PTPN11 geninde p.D61G heterozigot mutasyonu

belirlendi. Noonan sendromu tanisi olan olguya boy
kisaligi olmasi ve boy uzama hizlarinin yetersiz
olmasi nedeni ile 45 mikrogram/kg/doz biiylime hor-
monu tedavisi baglandi.

i e .
Sekil 1. Noonan sendromu olgusunun fenotipik goriiniimii.

Bu calismada, kisa boyu, kraniofasiyal anomalile-
ri ve dismorfik bulgulari ile Noonan sendromu tanisi
konan kiz olgu sunulmustur. Siklar ve ark.’nin (" yap-
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t1g1 Ulusal Noonan sendromlu hastalarin klinik 6zel-
liklerinin incelendigi ¢ok merkezli calismada, 124
olguya karakteristik yliz gOriiniimii ve kisa boyu
olmasi ile tant konulmugtur. Hastamizda boy kisaligi,
yele boyun, pektus ekskavatum, ayrik meme baglari,
valviiler pulmoner stenoz ve dismorfik yiiz goriinii-
mii nedeni ile Noonan sendromu tanist aldi ve
PTPN11 geninde heterozigot mutasyon saptanarak
tan1 dogrulanmigtir. Noonan sendromu olan olgularda
biiylime hormonu eksikligi, noérosekresyon bozuk-
luklar1 ve biiylime hormonu insensivitesi boy kisali-
gindan sorumludur ®. Bazi klinik g¢alismalarda,
PTPNI11 geninde mutasyon saptanan Noonan send-
romlu olgularm kisa boya, diisiik IGF-1 diizeylerine
ve normal veya yiiksek biiylime hormonu diizeyleri-
ne sahip oldugu gosterilmistir @, Ulusal Noonan
sendromlu olgular incelendiginde, 47 olgu biiylime
hormonu tedavisi almig ve biiylime hormonu tedavisi
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Sekil 2. Noonan sendromu olgusunun biiyiime egrisi.
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alan olgularda 6nemli oranda boy kazanc1 saglamistir
M. Olgumuza 45 mikrogram/kg/dozunda biiyiime
hormonu tedavisi bagland1 ve 8 cm/y1l boy uzamasi
saptand1 (Sekil 2). Tartaglia ve ark.’nin @ yaptigi
Noonan sendromlu PTPN11 geninde mutasyon sap-
tanan olgularin genotip-fenotip korelasyon caligma-
sinda, %70,6’sinda pulmoner stenoz ve %78’ inde
pektus deformitesi saptanmistir. Olgumuzda da pul-
moner stenoz ve pektus ekskavatum deformitesi
mevcuttu. Noonan sendromu olan olgulara boy
kazanci saglamak ve erken tani almalar i¢in farkin-
dalik saglanmali, biiylime hormonu tedavisi baglan-
malidir.
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