Eski adi Kocaeli Universitesi Tip Dergisi
Formerly Medical Journal of Kocaeli University
e-ISSN: 2717-8994

Acta Medica Nicomedia

{21218

: I J\ —t ﬁ /\‘ !
X//Dl]ﬂﬂl]l]ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂUﬂﬂﬂﬂ H [II]DDDDDDUDDDDDDDDDUDDDDD\\\




Acta Medica Nicomedia

e-{SSN: 2717-8994

Eski adi Kocaeli Universitesi Tip Dergisi / Farmerly Medical Journal of Kacaeli University

Computed tomography of paranasal sinuses showing examples of International Frontal Sinus
Anatomy Classification cells. 1: Agger nasi cell, 2: Supra agger cell, 3: Supra agger frontal cell,
4: Supra bulla cell, 5: Supra bulla frontal cell, 6: Supraorbital ethmoidal cell. BE: Bulla
ethmoidalis

https://dergipark.org.tr/tr/pub/actamednicomedia oo OB,

Kocaeli Universitesi Tip Fakiiltesi'nin Sireli Bilimsel Yayimidir,

The Periodical Scientific Publication of Kocaeli University Faculty of Medicine. '




Haziran 2024, Cilt 7, Sayi 2 June 2024, Volume 7, Issue 2

ACTA MEDICA NICOMEDIA
Sayi Kiinyesi

Eski Adi ‘Kocaeli Universitesi Tip Dergisi’
Formerly ‘Medical Journal of Kocaeli University’
Yilda g sayi: Subat, Haziran ve Ekim
Three issues annually: February, June and October
Yayin dili: Tiirkce ve ingilizce
Publishing Language: Turkish and English
https://dergipark.org.tr/tr/pub/actamednicomedia

imtiyaz Sahibi | Privilege Owner

Prof. Dr. Nuh Zafer Cantiirk (Rektor), Kocaeli Universitesi Rektorligii Adina

Bas Editor | Editor-In-Chief

Prof. Dr. N. Zafer Utkan, Kocaeli Universitesi

Editorler | Editors

Prof. Dr. Nurettin Ozgiir Dogan, Kocaeli Universitesi

Prof. Dr. Murat Oztiirk, Kocaeli Universitesi

Prof. Dr. Onder Kara, Kocaeli Universitesi

Prof. Dr. Zuhal Giindogdu, Kocaeli Universitesi

Doc. Dr. Ugur Demirsoy, Kocaeli Universitesi

Doc. Dr. Mustafa Umit Ugurlu, Marmara Universitesi

Doc. Dr. Aylin Kanli, Kocaeli Universitesi

Doc. Dr. Evi¢c Zeynep Akgiin, Kocaeli Universitesi

Dog. Dr. Sibel Balci, Kocaeli Universitesi

Doc. Dr. Biisra Yilmaz Tugan, Kocaeli Universitesi

Doc. Dr. Omer Kardas, Kocaeli Universitesi

Dr. Ogr. Uyesi Ayla Tekin Orha, Kocaeli Universitesi

Dr. Ogr. Uyesi Esra Acar, Kocaeli Saglik ve Teknoloji Universitesi
Dr. Ogr. Uyesi Biisra Oncel Duman, Kocaeli Saglik ve Teknoloji Universitesi
Dr. Ogr. Uyesi Eda Aktas, Saglik Bilimleri Universitesi

Dr. Ogr. Uyesi Mehmet Deniz Yener, Kocaeli Universitesi

Dr. Ogr. Uyesi Emre Gezer, Kocaeli Universitesi



about:blank

Haziran 2024, Cilt 7, Sayi 2 June 2024, Volume 7, Issue 2

Dr. Tugcan Korak, Kocaeli Universitesi
Uzm. Dr. Mustafa Cakan, istanbul Zeynep Kamil Kadin ve Cocuk Hastaliklar Saglhk
Uygulama ve Arastirma Merkezi

Nihal Zorlu, Acibadem Hastanesi

Tiirkge Dil Editorii | Turkish Language Editor

Dr. Ogr. Uyesi Cem Yilmaz Budan, Kocaeli Universitesi

ingilizce Dil Editorii | English Language Editor

Doc. Dr. Ugur Demirsoy, Kocaeli Universitesi

Biyoistatistik Editorii | Editor in Biostatistics

Prof. Dr. Canan Baydemir, Kocaeli Universitesi

Etik Editorii | Editor in Publication Ethics

Doc. Dr. Aslihan Akpinar, Kocaeli Universitesi
Mizanpaj | Grafik Tasarim

Ugur Nisanci
Hilya Altan

*Editdr ve Danisma Kurulu listelerindeki Ginvan ve isimler, isimlerin alfabetik sirasina gére yazilmistir.




Haziran 2024, Cilt 7, Sayi 2

June 2024, Volume 7, Issue 2

Yayim Tarihi | Publication Date

30.06.2024

Yazisma Adresi | Correspondence
Kocaeli Universitesi Bati Kampuisi
Arastirma Merkezi Binasi, 1. Kat, 41001, Kocaeli
Dergi Yazi Gonderimi Sayfasi: https://dergipark.org.tr/tr/pub/actamednicomedia
E-posta: actamednicomedia@kou.edu.tr
nicomediamedj@gmail.com

Tel: +90 (262) 303 70 04



Haziran 2024, Cilt 7, Sayi 2 June 2024, Volume 7, Issue 2

ACTA MEDICA NICOMEDIA

KAPAK SAYFASI
SAYI KUNYESI i-iii
ICINDEKILER iv-v

A. Arastirma Makalesi

¢ Kolsisin Direngli Ailevi Akdeniz Atesi Hastaligi: Tek Merkez Deneyimi 148-153
Betiil Oksel, Nihal Sahin, Hafize Emine S6nmez

¢ Incidentally Detected Mesenteric Panniculitis in Thorax Ct Scans: Single- 154-160

Institution Experience
Demet Dogan, Kagan Gokce

e Yogun Bakim Unitesi Kan Kiiltiirlerinden izole Edilen Enfeksiyon Etkenlerinin  161-168

Dagilimi ve Antibiyotik Direng Profilleri
Hamdullah Suphi Bayraktar

e Cocuklarda Kronik Non-Bakteriyel Osteomiyelit: Tek Merkez Deneyimi 169-174
Zeynep Ozaslan, Nihal Sahin, Yonca Anik, Hafize Emine Sénmez

¢ The Utility of Faecal Calprotectin, Ecp, 1I-5 and II-13 in The Diagnosis of 175-181
Eosinophilic Esophagitis

Sibel Lacinel Gurlevik, Omer Faruk Beser, Nuray Kepil, Dildar Konukoglu, Sibel Erdamar, Tufan

Kutlu, Fugen Cullu Cokugras, Tulay Erkan

e Preterm Bebegi Olan Annelerin Lohusalik Siirecinde Emzirme Oz- 182-188

Yeterliliginin Algiladiklar Es Destegi ile iliskisi
Nazli Baltaci, Esra Tural Biyiik, Senay Cosgun

o Comparison of The Effects of Anesthesia Technique and Maternal Warming  189-195
on Neonatal Body Temperature in Cesarean Section Operations: A

Retrospective Study
Kamuran Uluc, Ayse Surhan Cinar, Hacer Sebnem Turk, Elif Filiz Gokdemir

e Cocuklarda Norojenik Olmayan iseme Bozukluklari: Ugiincii Basamak Cocuk ~ 196-201

Nefroloji Merkezinde 10 Yillik Deneyim
Belkis ipekgi, Kenan Bek

o Cocugun Ekran Maruziyeti ve Annenin Akilli Telefon Kullanim Diizeyi Dil 202-207
Gelisimini Etkiler Mi? Kesitsel Bir On Calisma
Burcu Kardas, Omer Kardas




Haziran 2024, Cilt 7, Sayi 2 June 2024, Volume 7, Issue 2

o Effects of Reversal Agents on Awakening Time and Bispectral Index After 208-213

Sevoflurane Anesthesia: Sugammadex Versus Neostigmine
Yasemin Masatlioglu, Pelin Corman Dinger, Alper Kararmaz, Didem Dal, ismail Cinel

o Cocukluk Cagi Vaskiiliti ile Takipli Hastalarin Demografik Verileri ve Klinik 214-218

izlemleri
Kubra Ugak, Nihal Sahin, Hafize Emine Sonmez

e |s Only Resting Blood Pressure Monitoring Sufficient in Obese Hypertensive 219-225

Individuals?
Mahmut Esat Elbistan, Hakan Ozer, Ismail Baloglu, Yasin Ozturk, Mehmet Akif Duzenli, Halil Zeki
Tonbul

e Computed Tomographic Analysis of Frontal Recess Cell Prevalence 226-232

According to International Frontal Sinus Anatomy Classification
Atilay Yaylaci, Hasan Mervan Deger

e Cocukluk Cagi Tekrarlayan idrar Yolu Enfeksiyonlarinin Klinik Ozellikleri ve 233-238

Goriintiileme Yontemleri ile Degerlendirilmesi
Meriban Karadogan, Nurdan Yildiz, MUferet Ergliven

B. Derleme

¢ Pediatric Corneal Collagen Cross-Linking: A Concise Review on Different 239-244

Techniques
Ata Baytaroglu, Suzan Dogruya




doi: 10.53446/actamednicomedia.1389986

Kocaeli Universitesi

Cilt: 7 Sayi: 2 Haziran 2024 / Vol: 7 Issue: 2 June 2024
https://dergipark.org.tr/tr/pub/actamednicomedia

Arastirma Makalesi | Research Article

KOLSISIN DIRENCLI AILEVi AKDENIZ ATESi HASTALIGI: TEK MERKEZ

DENEYiMI

COLCHICINE-RESISTANT FAMILIAL MEDITERRANEAN FEVER: A SINGLE-CENTER

EXPERIENCE

@ Betiil Oksel”, @ Nihal Sahin?, @ Hafize Emine S6nmez?!

IKocaeli Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk Romatoloji Bilim Dali, Kocaeli, Tiirkiye.
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Amag: Ailevi Akdeniz Atesi (AAA); tekrarlayan ates ve serdzit ataklariyla
karakterize genetik bir hastaliktir. Bu galismada kolsisin direnci olan
pediatrik AAA hastalarin klinik ve laboratuvar verileri ile tedavi yanitlarini
degerlendirmek amaglanmistir.

Yéntem: Agustos 2020 — Eyliil 2023 tarihleri arasinda poliklinige bagvuran
ve AAA tanisi ile takipli olan 629 hastanin tibbi kayitlari retrospektif olarak
incelendi. Kolsisin direnci olan 29 hasta ¢alismaya dahil edildi. Hastalarin
farkh farmasotik kolsisin preparat ve biyolojik ajan kullanim sonrasinda
atak sikliklari ve tedavi yanitlari incelendi.

Bulgular: AAA tanili 629 hastanin 29’unda (%4,6) kolsisin direnci vardi.
Hastalarin %51,7’si kiz, %48,3’(i erkekti, ortanca tani yasi 5,5 (1,5-17) yildi.
Hastalarimizin %48,3’iinde ailede AAA o6ykisi ve %41,2’sinde M694V
homozigot mutasyonu mevcuttu. Ataklarinda tim hastalarimizda karin
agnisi sikayeti olup ates (%89,7) ve artralji (%72,4) sik gorilen diger
sikayetlerdi. Oncelikle hastalarin 27’sine (%93,1) ithal kolsisin preparati
baslandi. Hastalarin ortanca ilag baslama yasi 7 (3-18) yildi. Atak sayilari
anlamli olarak azald!. ithal kolsisin kullanan 27 hastadan; tedaviye yanit
vermeyen 9 hastaya biyolojik ajan tedavisi baslandi. iki hastamizda ise
direkt biyolojik ajan tedavisine gegildi. Biyolojik tedavi sonrasinda atak
sayisinda ve atak aralarinda bakilan C-reaktif protein diizeyinde anlamli
olarak diisis saptandi. Anakinra (Interlokin-1 reseptdr antagonisti) tedavisi
sonrasinda lokal alerjik reaksiyon disinda ciddi yan etki gorilen hastamiz
olmadi.

Sonug: Kolsisin tedavisi altindayken ataklari devam eden hastalarda
biyolojik ajana gecilmeden 6nce kolsisinin ithal formu denenebilir. Direngli
vakalarda biyolojik ajana gegilerek hem atak sikligi hem de atak aralarinda
subklinik inflamasyon bulgulari azalmaktadir.

Anahtar Kelimeler: Ailevi Akdeniz Atesi, Kolsisin direnci, Interlokin 1

ABSTRACT

Objective: Familial Mediterranean Fever (FMF) is a hereditary disease
characterized by recurrent attacks of fever and serositis. This study aimed
to comprehensively assess the clinical and laboratory data, as well as
treatment responses in pediatric FMF patients with colchicine resistance.
Method: A retrospective analysis of 629 outpatient medical records of
patients diagnosed with FMF from August 2020 to September 2023
identified 29 colchicine-resistant FMF patients. The study assessed attack
frequency and treatment responses to various pharmaceutical colchicine
preparations and biological therapies.

Results: Among 629 FMF patients, 29 (4.6%) exhibited colchicine
resistance. Gender distribution was 51.7% female and 48.3% male, with a
median diagnosis age of 5.5 years (1.5-17 years). Nearly half had a family
history of FMF, and 41.2% had the M694V homozygous mutation. All
experienced abdominal pain during attacks; common symptoms were
fever (89.7%) and arthralgia (72.4%). The median age of medication
initiation was 7 (3-18) years. The number of attacks decreased
significantly. Among 27 patients using imported colchicine; Biological
agent treatment was started in 9 patients who did not respond to
treatment. In two of our patients, a biological agent was started directly.
After biological treatment, a significant decrease was detected in the
number of attacks and the C-reactive protein level measured between
attacks. No severe side effects were reported except localized allergic
reactions to Anakinra (Interleukin-1 receptor antagonist) treatment.
Conclusion: For patients experiencing persistent attacks under colchicine
treatment, the use of imported forms of colchicine can be considered
before transitioning to biologic therapies. In cases of resistance, a switch
to biological therapies demonstrates efficacy in reducing both the
frequency of attacks and subclinical inflammation between episodes.
Keywords: Familial Mediterranean fever, Colchicine resistance,
Interleukin-1
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Giris

Ailevi Akdeniz Atesi (AAA); tekrarlayan ates ve serozit
(peritonit, plorit, akut sinovit) ataklariyla karakterize,
kendini sinirlayan otoinflamatuar kaltsal bir hastalktr.
AAA'nin temel tedavisi kolsisindir. Kolsisin, Gliz Cigdemi
(Colchicum autumnale) giceginden elde edilen, bitkisel bir
anti inflamatuar ajandir. Tedavide amag¢ atak sikligini
azaltarak hastalarin yasam kalitesini arttirmak, kronik
inflamasyonu baskilamak ve en 0Onemlisi sekonder
amiloidozu &nlemektir.2? Yapilan calismalarda kolsisin
tedavisinin hem klinik ataklari hem de sekonder
amiloidozu 6nlemede etkili oldugu gosterilmistir.

Kolsisin ile tedavi edilen hastalarin yaklasik Ggte biri kismi
remisyona girmekte; hastalarin % 5-10'u ise tedaviye yanit
vermemektedir. Ayrica hastalarin % 2-5'i de ishal, bulanti
gibi cesitli gastrointestinal sistem yan etkileri sebebiyle
tedaviyi tolere edememektedir* Kolsisin direncini
belirlemek icin farkh gérisler vardir. Ornegin; Hentgen ve
ark.> kolsisin direncini yilda 6’dan fazla atak veya son 4-6
ayda 3’den fazla atak olmasi; Ozen ve ark.® ise 6 ay boyunca
maksimum tolere edilen kolsisin dozuna ragmen ayda
birden fazla atak gecirilmesi olarak tanimlamaktadir. Son
yillarda kolsisin direngli AAA hastalarinda anti-interlokin
(IL)-1 ajanlar tedavi alternatifi haline gelmistir. Yapilan
¢alismalar bu tedavilerin klinik ve laboratuvar iyilesme
sagladigini kanitlamistir.”8

Bu c¢alismada vyerli kolsisin tedavisine direngli AAA
hastalarinin klinik ve laboratuvar ozellikleri ile tedavi
yanitlarinin degerlendirilmesi amaclanmistir.

Yontem

Bu kesitsel geriye donik calismaya Agustos 2020-Eyliil
2023 arasinda Kocaeli Universitesi Romatoloji Bilim
Dal’'nda AAA tanisi ile takip edilen, tlkemizdeki kolsisin
preparatlarina direngli olan ve 0-18 yas arasi tani alan
hastalar dahil edildi. Calismaya baslamadan 6nce Kocaeli
Universitesi Etik Kurulu’ndan calisma icin onay alindi.
(Onay numarasi ve tarihi: GOKAEK-2023/17.11, E-
80418770-020-490038 sayili, 23.10.2023).

Ailevi Akdeniz Atesi tanisi pediatrik AAA siniflama
kriterlerine gére belirlendi.’ Hastalarin verileri elektronik
dosyalardan geriye donik olarak taranarak kaydedildi.
Demografik verileri (yas, cinsiyet, tani yasi), aile hikayesi
(akraba evliligi, ailede AAA, amiloidoz varhgi), klinik
bulgulari (ates, karin agrisi, kabizlik, ishal, gogis agrisi,
perikardit, artralji, artrit, egzersizle iliskili bacak agrisi,
miyalji, uzamis febril miyalji, erizipel benzeri dokiintd,
erizipel disi dokinti, orsit), laboratuvar bulgular (beyaz
kiire sayisi, hemoglobin degeri, eritrosit sedimentasyon
hizi [ESH] ve C-reaktif protein [CRP] dizeyi) ve MEFV
(MEditerranean FeVer) gen analiz sonuglar kaydedildi.
Ayrica aldiklar tedaviler, olusan yan etkiler ve tedavi
yanitlari da elektronik kayitlardan not edildi. Hastalarin
son vizitte tedavi yanitlarn, atak sayilari ve laboratuvar
verileri de incelendi. Maksimum tolere edilebilen kolsisin
dozuna ragmen son 6 ay icinde ayda bir ya da daha fazla
AAA atag geciren veya 4-6 aylik bir donemde > 3 atak
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varligl veya inkomplet ataklarda akut faz reaktanlarindan
iki veya daha fazlasinin yikselmesi veya ataklar arasi
donemde subklinik inflamasyon kaniti olan (atak
olmaksizin akut faz yuksekligi) hastalar kolsisin direngli
kabul edildi.’®! ithal (diger adi ile sikistrilmis tablet
formu) kolsisin, yerli kolsisin ile benzer dozlarda hastalara
verildi.

istatistiksel Yontem

Veri tabani SPSS software kullanilarak olusturuldu.
Degiskenlerin  normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemlerle
(Kolmogorov-Smirnov/Shapiro-Wilks) incelendi.
Tanimlayici analizlerde, normal dagihima uymadigi icin
ortanca (minimum-maksimum) deger kullanildi. Kategorik
degiskenler ise ylzde olarak ifade edildi. Bagimsiz iki grup
karsilastirmasi icin Mann-Whitney U testi ve bagimh
gruplarin tedavi 6ncesi ve sonrasi verilerinin analizi igin
Wilcoxon testi kullanildi. istatistiksel anlamlilik igin p<0,05
kabul edildi.

Bulgular

Ailevi Akdeniz atesi tanili 629 hastanin verileri tarandi. Bu
hastalarin  29’unun (%4,6) kolsisin direngli oldugu
belirlendi. Calismaya kolsisin direngli olan bu 29 hasta
dahil edildi. Hastalarin 15’i (%51,7) kiz, 14’0 (%48,3)
erkekti. Hastalarin ortanca tani yaslar 5,5 (1,5-17) yildi.
Son kontroldeki yaslari ortanca 9,7 (4,3-18,7) yildi.

Aile hikayesi incelendiginde; akraba evliligi orani %6,9
(n=2), ailede AAA hikayesi %48,3 (n=14) ve ailede
amiloidoz varligl %3,4 (n=1) idi.

Hastalarin atak ozellikleri incelendiginde (Sekil 1); karin
agrisi 29 (%100), ates 26 (%89,7), artralji 21 (%72,4), gogls
agrisi 8 (%27,6), artrit 6 (%20,7), ishal 5 (%17,2), egzersiz
iliskili bacak agrisi 4 (%13,8), miyalji 4(%13,8), erizipel
benzeri dokiinti 3 (%10,3), erizipel disi doklnti 2 (%6,9)
hastada mevcuttu. Ataklarinda kabizlik, perikardit, uzamis
febril miyalji veya orsit sikayeti olan hasta yoktu. Hastalarin
hicbirinde amiloidoz saptanmadi.

Hastalarda tespit edilen en sik genetik mutasyon; ekzon 10
homozigot (M694V/M694V) mutasyonuydu (n=12,%41,2).
Hastalarin 5’inde (%17,2) ekzon 10 heterozigot, 5’inde
(%17,2) ekzon 10 birlesik heterozigot, 1'inde (%3,5) ekzon
10/non ekzon 10 birlesik heterozigot, 4’inde (%13,9) non
ekzon 10 heterozigot ve 1’inde (%3,5) 6nemi bilinmeyen
mutasyon mevcuttu. Bir hastanin mutasyon bilgisine
ulasilamadi (Tablo 1).

Kolsisin direnci olan 29 hastamizin 27’sine (%93,1) ithal
kolsisin(diger adi ile sikistirilmis tablet formunda kolsisin)
preparati (Colchicine Opocalcium) baslandi. Hastalarin
ortanca ilag baslama yasi 7 (3-18) yildi. ithal kolsisin
preparati baslamadan 6nce gegirilen atak sayisi ortanca 8
(2-15)atak yildi, beyaz kiire sayisi 9350(4050-20000) mm?3,
hemoglobin degeri 11(9-16) g/dL, ESH 32(2-69) mm/saat
ve CRP diizeyi 29,5 (1-170)mg/L olarak saptandi. ithal
kolsisin preparati tedavisi 6ncesi ve sonrasinda gegirilen
atak sayisi Tablo 2’de gdsterilmistir. ithal kolsisin kullanan
27 hastanin %66,7’si ithal kolsisin tedavisine yanit vermis
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olup atak sayilari azaldi, %33,3’linde ise tedaviye direng
nedeniyle biyolojik ajan tedavisine gegildi.

Tablo 1. Hastalarin genetik mutasyon sonuglari

Genetik mutasyon sonuglari N %

M694V/M694V 12 41,2
M694V/M680I 2 6,9
M694V/V726A 2 6,9
M6801/V726A 1 3,5
M694V/E148Q 1 3,5
M694V/- 3 10,2
P369S/- 2 6,9
M680I/- 2 6,9
E148Q/- 1 3,5
K695R/- 1 3,5
Onemi bilinmeyen 1 3,5

Perikardit, n=0

Ishal, n =5
Kabizlik, n=0

Miyalji, n=4
Egzersiz iligkili
bacak agn, n=4

i

Sekil 1. Hastalarin ataklarinin klinik ozellikleri

ithal kolsisin kullanan 27 hastadan; tedaviye yanit
vermeyen 9 hastaya biyolojik ajan tedavisi baglandi. iki
hastamizda ise siddetli atak nedeni ile direkt biyolojik ajan
tedavisine gegildi. Biyolojik ajan baslama yasi ortanca 11
(4-17) yildi. Bu hastalarda biyolojik ajan kullanirken yerli
kolsisin tedavisine de devam edildi. Biyolojik ajan
baslamadan 6nce gegirilen atak sayisi ortanca 5 (2-12)
yildi, beyaz kiire sayisi 9860 (4700-15520) mm?3,
hemoglobin degeri 11 (9-14) g/dL, ESH 20 (12-68)
mm/saat ve CRP diizeyi 29 (4-158) mg/L olarak saptandi.
Biyolojik ajan kullanim siiresi ortanca 7 (3-37) aydi. Tum
hastalara oncelikle Anakinra (IL-1 reseptdr antagonisti)
tedavisi baslandi. Anakinra tedavisi sonrasi; 6 hastada lokal
alerjik reaksiyon, 4 hastada tedaviye yanitsizlik ve 1
hastada enjeksiyon bolgesinde agri  nedeni ile
Kanakinumab (IL-1B monoklonal antikoru) tedavisine
gecildi. Anakinra kullanim sirasinda sik atak gegirmeye
devam eden 4 hasta tedaviye yanitsiz olarak kabul edildi.

&
& Ates, n=26

T

g ]

\

Plorit, n=8

Kann agnsi, n=29

e
8

bo~dq Artralji, n=21
—p Artrit, n=6
\ g ELE, n=3

Tablo 2. Tedavi (ithal kolsisin ve biyolojik ilag) 6ncesi ve sonrasi atak sikligi ve laboratuvar verileri

ithal kolsisin preparati 6ncesi

ithal kolsisin preparati sonrasi

(n=27) (n=27) p degeri
Atak sayisi, yil* 8 (2-15) 5(2-12) 0,01
Beyaz kiire sayisi, mm?* 9350 (4050-20000), 9860 (4700-15520) 0,008
Hemoglobin degeri, g/dL* 11 (9-16) 11 (9-14) 0,317
ESH, mm/saat* 32 (2-69) 20 (12-68) 0,953
CRP, mg/L* 29,5 (1-170) 29 (4-158) 0,515

Biyolojik tedavi oncesi Biyolojik tedavi sonrasi -

(n=11) (n=11) p degeri
Atak sayisi, yil* 5(2-12) 2 (0-3) 0,006
Beyaz kiire sayis;, mm®" 9860 (4700-15520) 7590 (4640-17770) 0,038
Hemoglobin degeri, g/dL* 11 (9-14) 12 (9-16) 0,053
ESH, mm/saat* 20 (12-68) 12 (2-52) 0,075
CRP, mg/L* 29 (4-158) 2 (0,4-46) 0,036

ESH; eritrosit sedimantasyon hizi, CRP; C-reaktif protein * Ortanca (minimum-maksimum)
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Hastalarin son kontrol yasi ortanca 9 (4-19) yildi. Son
kontrolde aylik gegirilen atak sayisi ortanca 0 (0-1) idi. En
son kontrollerinde bakilan beyaz kiire sayisi 7590 (4640-
17770) mm3, hemoglobin degeri 12 (9-16) g/dL, ESH 12 (2-
52) mm/saat ve CRP diizeyi 2 (0,4-46) mg/L olarak tespit
edildi. Hastalarin ortanca takip siresi 4,5 (0,9-16) yildi.

Tartisma

Calismamizda kolsisin tedavisine direngli pediatrik 29 AAA
hastalarinda; ithal tablete gegilmesinin atak sikhigini
azalthgini ancak atak aralarinda bakilan akut faz
reaktanlarinda (ESH, CRP) anlamh dlsiise neden
olmadigini bulduk. Biyolojik ajana gecilen hastalarimizin
ise hem atak sayisi hem de ataksiz donemde bakilan CRP
diizeyinde anlamli 6lgiide azalma mevcuttu.

Ulkemizde film ve seker kapli tablet formunda, sigorta
kapsaminda o6denen iki tane kolsisin preparat
bulunmaktadir (Colchicum-Dispert®, Recordati,
Turkey&Kolsin®, ibrahim Etem Ulagay, Turkey). Ancak
kolsisine direng veya yan etki gelismesi durumunda ithal
tablet olan Colchicineopocalcium® (MayolySpindler,
France) isimli ilag kullanilabilmektedir. Turk Eczacilar Birligi
tarafindan bu ilacin temin edilmesi saglanmaktadir.6®Farkli
farmasotik kolsisin  preparatlarina gecilmesinin  atak
sikigini azaltmada etkili olabilecegi gosterilmistir. Bu
nedenle bu durum Tirkiye’de uygulanan yaygin bir
uygulamadir.*?Kolsisin preparatlarinin farkli
biyofarmasotik ve farmakokinetik ozelliklerinin olmasi
klinik yanitlardaki degisikligi aciklayabilir. Emmungil ve
ark.’?, kolsisin tedavisine direncli 50 eriskin hastayi
degerlendirmis ve ithal kolsisin preparatina gegildiginde
atak sikliginin azaldigini géstermislerdir. Baglan ve ark.%ise
AAA tanili 35 ¢ocugu incelemislerdir. Bu hastalarda ithal
kolsisin preparati ile atak sikhginin azaldigini ve atak arasi
donemde akut faz reaktanlarinin geriledigini ortaya
koymuslardir. Tuirkucar ve ark’nin* 29 AAA tanili hastada
farkl farmasotik etkili kolsisin preparatlarini
karsilastirdiklari calismasinda da ithal kolsisin ile atak sayisi
ve slresi belirgin azalmistir. Benzer sekilde bizim
calismamizda da ithal kolsisin tedavisine gecildiginde
hastalarin yillik gecirdikleri atak sayisi belirgin olarak
dismistir. Ancak atak arasi donemde bakilan akut faz
reaktanlari agisindan bir fark bulunamamistr.

Kolsisin; jejenum ve ileumdan emilir. Oral biyoyararlanimi
hastadan hastaya degismektedir. Kolsisinin tasinmasinda
P-glikoprotein ¢oklu ilag tasiyicisi (ABCB1), metabolize
edilmesinde de Sitokrom p450 (CYP3A4) enzimi kritik rol
oynamaktadir. Bu enzimdeki polimorfizmler de enzim
ekspresyonu veya aktivitesinde degisikliklere yol acarak
kolsisin etkinliginde degisiklige neden olabilir.»>Ayrica,
ABCB1 ve CYP3A4 ile etkilesime giren ilaclar da kolsisin
konsantrasyonunu degistirip etkinligini ve toksisitesini
etkileyebilir.’® Oral biyoyararlanimi etkileyen bu faktérler
farkli  kolsisin preparatlari arasindaki etki farkini
aciklayabilir.

Oztiirk ve ark’ninY’calismasinda 3454 AAA tanili gocuk
hasta retrospektif olarak incelenmis ve hastalarin
%4,3’linde kolsisin direnci saptanmistir. Kolsisin direncli bu
hastalarin %61,7’sinin kadin cinsiyette oldugu bildirilmistir.
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Yine baska bir calismada ge¢ baslangicli AAA'nin kadin
cinsiyette daha fazla gérildigi  bulunmustur.®
Calismamizda 629 AAA tanili hastamizin %4,6’sinda
kolsisin direnci vardi ve bu oran literatiir ile uyumluydu.
Hastalarimizin %51,7’si kiz, %48,3’U erkekti, yas ortancasi
9,7 (4,3-18,7), ortanca tani yasi ise 5,5 (1,5-17) yildi. Ailevi
Akdeniz atesi genetik gecisli bir hastalik olup Glkemizde
yapilan buyik serili bir kohort calismasinda; pediatrik AAA
hastalarinin  %55,2’sinde ailede AAA oOykisi oldugu
gosterilmistir.’” Bizim calismamizda da literatiire benzer
sekilde hastalarimizin %48,3’linde aile 6ykisi mevcuttu.
Kolsisin direnci olan gocuk hastalarda yapilan bir calismada
hastalarin %74,2’sinde ates ve karin agrisi, %28,5’inde
gbgls agrisi ve %20’sinde artrit oldugu bildirilmisti.*?
Eroglu ve ark’nin* calismasinda ise kolsisin direncli
¢ocuklarda en sik gézlenen semptomun ates ve karin agrisi
oldugu raporlanmistir. Calismamizda en sik bulgu karin
agrisi olup tiim hastalarda mevcuttu. Karin agrisindan
sonra en sik gorilen sikayetler sirasiyla ates (%89,7) ve
artralji (%72,4) idi. Bayram ve ark.® subklinik inflamasyonu
olan ve olmayan AAA hastalarini karsilastirmislar ve
artrit/artralji, miyalji, erizipel benzeri dokintl, amiloidoz
ve M694V mutasyonunun subklinik inflamasyonu olan
grupta anlamli olarak daha fazla oldugunu bulmuglardir.
Ulkemizde kolsisin direncini 6ngérmek amaciile yapilan bir
¢alismada, tekrarlayan artrit, uzamis febril miyalji, erizipel
benzeri dokinti, egzersizle iliskili bacak agrisi ve M694V
homozigot mutasyon varligi kolsisin direnci igin risk
faktorleri olarak belirlenmistir.?® Calisma grubumuzda da
artralji sikayeti sik olarak goérilmekte olup AAA'nIn tani
kriterlerinde yer almayan bu sikayet, kolsisin direncini
gostermede uyarici bir semptom olabilir, hastalarin
yakindan takip edilmesi 6nemlidir.

Kolsisin direnci olan 14 c¢ocuk ve addlesanda yapilan
calismada bir hasta disinda bitlin hastalarda ekzon 10
homozigot veya birlesik heterozigot mutasyon
saptanmistir.* Baska bir calismada da kolsisin direnci olan
hastalarin %66’sinda M694V/M694V homozigot
mutasyonu saptanmistir.?! Sahin ve ark’nin?? kolsisin
direncini tahmin etmeye yonelik yardimci faktorleri
belirlemek icin yaptiklari ¢calismada; kolsisin direnci olan
grupta ekzon 10 homozigot mutasyonu (%97) anlamli
olarak yuksek bulunmustur. Bizim ¢alismamizda en sik
saptanan mutasyon ekzon 10 homozigot (M694V/M694V)
mutasyonu (n=12, %41,2) idi. Homozigot M694V
mutasyonunun varhginin kolsisin tedavisine daha az yanit
verilmesi ve ciddi hastalik seyri ile yakindan iliskili bir
faktor  oldugu kabul edilmektedir.2’0Omenttei ve
ark.22MEFV mutasyonlarinin sayl ve penetrasyonunun
artmasini daha yiksek IL-1 dizeyleri ile iliskili oldugunu
bulmustur. Bu da homozigot M694V hastalarinda kolsisin
doz gereksiniminin artmasina ve kolsisin tedavisine
yanitsizhgr agiklayabilmektedir. Bu hastalarda anti IL-1
tedavi etkili bir alternatiftir.

Yeterli dozda kolsisin tedavisine ragmen ataklari devam
eden veya ataksiz donemlerde subklinik inflamasyonu olan
hastalarda anti-IL-1 tedavisi uygulanmaktadir. Ekinci ve
ark/nin®® calismasinda Kanakinumab verilen AAA
hastalarinin atak sikhiklarinin ve akut faz reaktanlarinin
(ESH, CRP) azaldigi gosterilmistir. Ulkemizde eriskin ve



Oksel ve ark., Kolsisin Direngli Ailevi Akdeniz Atesi Hastaligi

pediatrik popilasyonda yapilan baska bir calismada
biyolojik ajan tedavisine gecildikten sonra aylik ve yillik
atak sayisinin azaldigi ve akut faz reaktanlarin tedavi
sonrasinda anlamli olarak distiigi bildirilmistir.?® Bizim
calismamizda diger calismalara benzer sekilde biyolojik
ajan sonrasi hastalarin atak sayisinda anlamli bir disis ve
CRP diizeyinde anlamli diizelme saptandi.

Her ne kadar IL-1 antagonistleri kolsisin direngli AAA
olgularinda oldukga etkili olsa da bazi yan etkileri vardir.
Ornegin Eroglu ve ark.*kolsisin direnci nedeniyle Anakinra
verilen 14 hastanin 3’Unde Urtiker ve enjeksiyon
bolgesinde agri nedeni ile Kanakinumab’a gecilmesi
gerektigini bildirmislerdir. Lokal alerjik reaksiyonlar disinda
IL-1 antagonistlerinin enfeksiyonlara da yatkinlik yarattig
bilinmektedir. Cetin ve ark.’nin%®kolsisin direncli cocuk ve
eriskin hastalar inceledikleri ¢alismasinda Anakinra
tedavisi alan bir hastada ciddi Klebsiella pndmonisi
gorilmis, ancak herhangi bir alerjik reaksiyon
gozlenmemistir. Kolsisine direngli AAA hastalarinda
Kanakinumab’in uzun vadeli etkinlik ve glvenligini
inceleyen uluslararasi bir calismada; tedauvi iliskili genelde
hafif ve orta siddette yan etkiler bildirilmis olup st
solunum yolu enfeksiyonu sikliginda artis saptanmistir. Al
hastada akut siniizit, seliilit, gastroenterit, enfeksiyoz kolit,
peritonit ve Uriner sistem enfeksiyonu gibi ciddi yan etki
bildirilmistir.?” Calismamizda; Anakinra tedavisi alan 6
hastamizda lokal alerjik reaksiyon, bir hastamizda
enjeksiyon bolgesinde agri yan etkisi gozlendi ve
Kanakinumab tedavisine gecildi. Biyolojik tedavi alan
hastalarimizda tuberkiiloz dahil herhangi bir enfeksiyon
sikliginda artis gorilmedi, hastalarimiz tedavilerine devam
etmektedir.

Calismamizin sinirliliklari kiiglik bir hasta popilasyonunda
yapilan geriye donik 6zellikte olmasidir.

Sonug

Kolsisin temel tedavi ajani olsa da ataklarin kontrol
edilemedigi hastalarda alternatif tedaviler giindeme
gelmektedir. Ozellikle tedaviye direncli hastalarda biyolojik
ajan kullaniilmadan o6nce farkh farmasotik preparatlara
gegcilip tedavi yaniti degerlendirilebilir.

Etik Standartlara Uygunluk

Calismaya baslamadan 6nce Kocaeli Universitesi Etik
Kurulu’ndan onay alinmistir (Onay numarasi ve tarihi:
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23.10.2023).
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ABSTRACT

Objective: The aim of this study is to report the frequency of
incidentally detected Mesenteric Panniculitis (MP) in the field of
thoracic Computed Tomography (CT) and to emphasize the
importance of examining upper abdomen sections.

Method: In this retrospective study, 300 females, and 414 males, a
total of 714 adult patients, with a median age of 44 years (age range:
18-91) who underwent thoracic CT for benign reasons between
March and August 2023 were included. Cases with MP were detected
in upper abdominal sections in thorax CT. The cases were evaluated
according to clinical, laboratory, and radiological findings.

Results: Ten patients (1.4%) with mesenteric panniculitis were
detected in the upper abdominal sections of the thorax CT scan. Two
of the patients were female and 8 were male. While the MP rate was
0.66% in female patients, it was 1.93% in male patients. There were
no abdominal symptoms in 7 of the cases. In one of the other 3
patients, severe abdominal pain, nausea-vomiting, weakness, joint
pain, fever, flank pain in one patient, fever, nausea-vomiting, and
fatigue in one patient were present.

Conclusion: Careful evaluation of the upper abdominal images in
thoracic CT scans results in the detection of MP, and early detection
of associated abdominal diseases.
Keywords: Computed tomography,
abdominal pathology

mesenteric  panniculitis,

oz

Amag: Bu galismanin amaci toraks Bilgisayarli Tomografi (BT) alaninda
tesadifen tespit edilen Mezenterik Pannikulit (MP) sikhgini bildirmek
ve Ust batin kesitlerinin incelenmesinin 6nemini vurgulamaktir.
Yontem: Retrospektif olarak yapilan bu ¢alismaya Mart-Agustos 2023
tarihleri arasinda benign nedenlerle toraks BT ¢ekilen ortanca yasi 44
(yas araligi: 18-91) olan 300 kadin, 414'G erkek toplam 714 yetigkin
hasta dahil edildi. Toraks BT'de st karin kesitlerinde MP'li olgular
tespit edildi. Olgular klinik, laboratuvar ve radyolojik bulgulara gére
degerlendirildi.

Bulgular: Toraks BT'sinde Ust batin kesitlerinde 10 (%1,4) mezenterik
pannikulit hastasi tespit edildi. Hastalarin 2'si kadin, 8'i erkekti. MP
orani kadin hastalarda %0,66 iken erkek hastalarda %1,93 idi.
Vakalarin 7'sinde herhangi bir karin semptomu yoktu. Diger 3
hastanin birinde siddetli karin agrisi, bulanti-kusma, halsizlik, eklem
agrisi, ates, yan agrisi, bir hastada ates, bulanti-kusma, yorgunluk
mevcuttu.

Sonug: Toraks BT taramalarinda Ust karin gorintilerinin dikkatli bir
sekilde degerlendirilmesi MP'nin saptanmasini ve iliskili karin
hastaliklarinin erken tespitini mimkiin kilmaktadir.

Anahtar Kelimeler: Bilgisayarli tomografi, mezenterik pannikiilit,
abdominal patoloji
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Dogan and Gokce, Mesenteric Panniculitis

Introduction

Mesenteric panniculitis (MP) is a rare disease with a
prevalence of 0.16-3.3%.! It was first described by Jura in
the 1920s as Sclerosing Mesenteritis.%® Later in 1960
Ogden* defined the term MP.*> MP is a chronic fibrotic,
nonspecific inflammation of mesenteric fatty tissue.
Primary small bowel mesentery, rarely mesocolon and
omentum may be involved.® The etiology is not yet
known clearly. However, it has been associated with
trauma, abdominal surgery, obesity, ischemia, vasculitis,
granulomatous diseases, autoimmune diseases, various
drugs, allergens, infections, and malignancies.”

It is mostly seen in middle-aged and older men, clinically
it is usually asymptomatic.® The most common clinical
finding in symptomatic patients is abdominal pain.
However, it may cause symptoms such as nausea-
vomiting, weakness, loss of appetite, weight loss, and
fever.%10 The physical examination is nonspecific, and
findings such as abdominal tenderness and a palpable
mass in the abdomen may be encountered.!!

Diagnosis with Computed Tomography (CT) has become
easier due to the developments in multislice CT
technology and the ability of CT to show specific findings
for this disease.012

While CT can make the radiological diagnosis, the
histopathological diagnosis is made by examining the
biopsy taken during laparoscopy or laparotomy.3
Macroscopically, diffuse or nodular enlargement of the
mesentery may be seen and may mimic a malignant
tumor or lymphoma. Basically, pathological findings
consist of chronic non-specific inflammation, fat necrosis,
and fibrosis.!* Pathologically, it can be considered as a
single disease with two subgroups. Mesenteric form of
panniculitis; It is the group in which inflammation and fat
necrosis predominate and are seen more frequently.
Retractile mesenteric form; It is the predominant type of
fibrosis and retraction and is less common.*®

The physician may not need abdominal CT imaging
findings in cases presenting to the health institution with
thoracic symptoms. In this case, an existing MP will be
overlooked. However, even if it is completely
asymptomatic, MP can be easily distinguished by typical
CT findings. Heterogeneity, thickening and inflammatory
changes in mesenteric fatty tissue on CT, streaks in
mesenteric fatty planes, misty mesentery finding,
preservation of fatty tissue in the periphery of
mesenteric vascular structures, hyperdense pseudo
capsule appearance partially enveloping the mass, ring
sign, millimetric nodules in the form of soft tissue mass in
mesenteric fatty tissue, rarely findings such as
mesenteric calcifications are pathognomonic. The
coexistence of three of these pathognomonic findings is
sufficient to make the diagnosis of MP.16-18

While thoracic CT is being evaluated by the radiologist,
upper abdominal sections that enter the examination
area should be carefully evaluated, even if there are no
symptoms related to the abdomen. Thus, it is possible to
make an early diagnosis and start early treatment for all
intra-abdominal pathologies included in the imaging.
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The aim of this study is to retrospectively examine a
series of cases in which thoracic CT examination was
performed for benign reasons such as respiratory
complaints and MP findings were detected in upper
abdominal sections, and to emphasize the importance of
examining upper abdominal sections in thoracic CT scans.

Methods

Patient selection: Adult patients over the age of 18 who
applied to our institution due to benign symptoms such
as chest pain and respiratory distress were analyzed
retrospectively. Patients who underwent thoracic CT
were included in the study. Demographic data of the
cases, clinical findings including the symptoms of the
patients at admission, laboratory data, and results
related to treatment plans were checked from the
hospital's electronic record system (KG). Patients who
have previously been diagnosed with cancer, have
received oncological treatment such as chemotherapy
and radiotherapy, and patients who have previously
undergone major laparotomy for any reason; were
excluded from the study due to the effect of abdominal
findings.

Thoracic CT examinations: Thorax CT images of all
patients were obtained on 64-slice CT (Optima CT 660,
General ElectricMedical Systems, Milwaukee, Wisconsin,
USA). In the scanning protocol; the patient was in the
supine position, the tube voltage was 120 kV, tube
current was 70-120 mAs. Multiplanar CT images were
obtained by adjusting the slice thickness to 1.25 and
5mm. Thoracic imaging was taken in the abdominal area
up to the level of both adrenal glands.

Thoracic CT analysis: CT images were reviewed
retrospectively by a radiologist (DD) experienced in
thoracic and abdominal imaging. Patients with 3 or more
of the 5 typical CT findings for MP on upper abdominal
sections were included in the study. In our study, cases
diagnosed radiologically were examined.

Statistical Analysis

For the statistical evaluation of the study, descriptive
analysis methods were used through the SPSS v21.0
(SPSS for Windows, 2007, Chicago, US) program.

Results

Between March 2023 and August 2023, images of 714
adult patients, 300 females and 414 males, whose thorax
CT images and reports were registered in our hospital's
radiology archiving and communication system, were
evaluated retrospectively by a single radiologist. The age
range of all patients was between 18-91 with a mean age
of 44. It was observed that MP finding was detected and
reported in a total of 10 patients (1.4%). Misty mesentery
sign, thickening of mesenteric fatty tissue, signs of
inflammation, fatty halo sign, pseudo capsule
appearance, and millimetric nodular densities were
detected on CT images (Figure 1 A, B, C, D).
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Figure 1. A. Misty mesentery view on axial CT sections (white arrow). B. Misty mesentery appearance and surrounding pseudo capsule (small white
arrows) on axial CT scans. C. Significant heterogeneity, thickening (blue arrow), and fat ring sign (white arrow) in mesenteric fatty planes on axial CT scans.
D. Heterogeneity, thickening, inflammation findings (white arrow), and millimetric nodules (blue arrow) in mesenteric fatty tissue in axial CT sections.

Two of these cases were female (0.66% of female
patients), and eight of them were male (1.93% of male
patients). The mean age of female patients with MP was
47.5 years; the mean age of male MP patients was 50.5
years. Six of the patients with MP had a previous
symptomatic history of COVID-19. Considering the other
intra-abdominal pathologies seen in the sections passing
through the upper abdomen; no other intra-abdominal
pathology was detected except MP in 7 of 10 cases (Table
1). Cholelithiasis in one of the other 3 cases, kidney cyst
and calculi in one, hypodense lesion in the liver primarily
compatible with the cyst in one patient; seen as
incidental additional findings. One of the patients had a
history of bladder cancer. This patient underwent
cystoscopic mucosectomy 3 years ago. All of the cases
were given outpatient symptomatic treatment. All of the
patients with MP were taken to the outpatient follow-up.

Discussion

MP is a rare disease that develops due to chronic
inflammation of the mesenteric fatty tissue, which can
cause retraction and chronic inflammation-fibrotic
changes in the surrounding structures.’®?° If the
inflammatory component is dominant, it is called MP, if
the fibrotic component is dominant, it is called retractile
or sclerosing mesenteritis, if fat necrosis is dominant, it is
called mesenteric lipodystrophy.?
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The etiology of MP is not clearly known. It is most
commonly associated with abdominal surgery and
trauma. The most common surgical treatments
associated with MP are; cholecystectomy,
appendectomy, hysterectomy, and colectomy.?? It may
also be associated with vasculitis, granulomatous
disease, rheumatologic disease, malignancy,
autoimmune disease, ischemia, and infections.?®
According to the medical records in our hospital; one of
the female patients with a diagnosis of MP had a history
of laparoscopic appendectomy and cholecystectomy
operations, and another had a cesarean section. One of
the male patients with a diagnosis of MP had a history of
laparoscopic inguinal hernia repair and coronary bypass,
and another had a  history of laparoscopic
cholecystectomy. The remaining 6 cases had no history
of operation.

In the literature, cases with MP on abdominal CT have
been reported in cases with abdominal pain complaints
after COVID-19 infection.?*2® Factors such as the fact that
the virus causes vasculitis and that it plays a triggering
role for autoimmune and inflammatory diseases have
been considered. In our study, 6 of 10 cases had a history
of symptomatic COVID-19 infection in the last two years.
Two of our patients had type-2 diabetes mellitus as a
chronic disease. No chronic disease was detected in the
others. In a study in which patients with chronic diseases
such as hypertension and type-2 diabetes mellitus and
diagnosed with MP by CT were followed up for 4 years,
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when compared with the control group in terms of its
relationship with chronic diseases; As there was no

significant difference, it was concluded that there was no
relationship with chronic diseases.?’

Table 1. Clinical information and characteristics of patients diagnosed with MP

Patient - - . . . Covid
No Sex Age  CT MP Findings Chronic Disease  Previous Surgery  Diagnosis History
Misty mesentery, millimetric
1 M 45 mesenteric lymph nodes, fat  None None Pneumonia, cholelithiasis Positive
ring sign
Misty mesentery, millimetric Upper respiratory tract infection,
2 M 54 mesenteric lymph nodes, None None left kidney micro calculus, and Positive
pseudo capsule cortical cyst
Mist tery, millimetri . . I
Sty me§en ery, miimetric Laparoscopic Atelectasis, pneumonia in the .
3 M 37 mesenteric lymph nodes, fat  None . Positive
L cholecystectomy  right lung
ring sign
Misty mesentery, millimetric Upper respiratory tract infection
4 M 58 mesenteric lymph nodes, fat  Type 2 diabetes  None ‘pp . P Y ! Positive
L simple liver cyst
ring sign
Misty mesentery, pseudo
capsule, mesenteric lymph Coronary arter
5 M 49 nodes, heterogeneity with diseasey Y None Upper respiratory tract infection Negative
mesenteric thickening, fat
ring sign
Inguinal  herni
Mesenteric thickening, Tvoe 2 diabetes reg:Iira ernia
6 M 75 mesenteric lymph nodes, e . ! pat, Pleural effusion Negative
. hypertension coronary artery
misty mesentery
by-pass
! : Bladder cancer
Mesenteric  heterogeneity )
and thickening, mesenteric (Treated  with
7 M 55 & . mucosal None Atypical pneumonia Negative
lymph nodes, misty .
mesentery, pseudo capsule resection  and
! BCG)
Mesenteric  heterogeneity,
8 M 31 mesenteric lymph nodes, None None Pneumonia Negative
misty mesentery
Mesenteric thickening,
9 F 49 mesenteric lymph nodes, None Cesarean section Pneumonia Positive
misty mesentery
Mesenteric  lymph nodes, Appendectom
10 F 46 pseudo capsule, misty  Type 2 diabetes pp v Emphysema, atelectasis Positive
S cholecystectomy
mesentery, fat ring sign

Although the relationship between MP and malignancy is
not known exactly, it has been reported that it may be
due to an incidental or autoimmune inflammatory
reaction.?®?° In various studies aimed at understanding
the relationship between MP and malignancy and the
prevalence, the prevalence of neoplastic disease was
found to be significantly higher in patients with MP. The
same authors saw an increased prevalence and risk of
future cancer at 5-year follow-up.3® In another study, a
five-fold higher risk of malignancy was defined in the
presence of MP.3! In various studies, it was found that it
is most commonly associated with abdominal
lymphoma.3? In addition, association with MP has also
been demonstrated in urogenital malignancies,
gastrointestinal adenocarcinoma, and non-abdominal
malignancies such as breast and lung, thoracic
mesothelioma, and melanoma.3*3* A Bladder tumor was
found in only one of our cases.

MP is generally seen between the ages of 50-70 and is
more common in males. In our study, the incidence of
MP in male patients was approximately three times
higher than in female patients.

MP is usually asymptomatic. The most common finding
in symptomatic patients is abdominal pain. In addition,
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loss of appetite, nausea, vomiting, fever, and changes in
bowel habits may occur.” In the following period, it may
cause clinical pictures such as mass effects in the
abdomen, ileus, or ischemic bowel disease.®3° Since our
study was related to Thorax CT scans 7 of our cases
presented with thoracic symptoms such as cough, chest
pain, hoarseness, fever, and shortness of breath. It was
observed that one of them had previously applied to our
hospital with complaints of pain in the epigastric region,
nausea, and vomiting. In the other 3 cases, one had
severe abdominal pain, nausea, vomiting, weakness,
joint pain, and fever, one had epigastric pain and
swelling, and one had additional nonspecific abdominal
complaints such as flank pain and epigastric tenderness.
Laboratory tests are not helpful in the diagnosis of MP
because they are usually normal. Erythrocyte
sedimentation rate and C-Reactive Protein (CRP) may
increase due to inflammation. May be useful in
evaluating response to therapy.”*3 In the laboratory data
of our cases, there was no specific feature other than CRP
elevation in 2 cases and leukocytosis in one case. In the
clinical evaluation, it was concluded that leukocytosis and
CRP elevation in these 2 cases were caused by lung
infection.
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A standing plain abdominal X-ray is usually normal. In
Ultrasonography (US), an intra-abdominal mass-like
finding can be detected rarely, other than that, there may
be no obvious finding. There are not many articles in the
literature describing the diagnosis of MP with Magnetic
Resonance Imaging (MRI) findings. Among the reasons
for this is the high rate of diagnostic accuracy in CT
examination, so MRI, which is a high-level modality, is not
needed. Factors such as the fact that the abdominal MRI
is affected by respiratory motion artifacts, it is difficult to
access, claustrophobia and the examination takes longer
than CT can be counted. In MRI examination, the signal
intensity varies according to the histological components
and stage of the disease. In the MP inflammatory form,
the inflammation in the mesentery is hypointense on T1-
weighted images and hyperintense on T2-weighted
images. If fibrosis is predominant, it appears hypointense
on T1 and T2-weighted images. The pseudo capsule is
fibrotic around the mass area, so it appears as a
hypointense line on T1 and T2-weighted images. It has a
pattern of delayed enhancement due to fibrotic content
in post-contrast images.”3® Diffusion-Weighted Magnetic
Resonance Imaging (DW MRI) and Apparent Coefficient
Diffusion (ADC) maps do not show any obvious diffusion
restrictions. The mass effect of the lesion, the presence
of vascular invasion, and the difference in intensity in the
mesenteric fatty tissue can be found.3¢

Our study is for the retrospective evaluation of CT images
of the thorax, therefore, evaluation with other imaging
methods was not performed.

Developments in CT technology in recent years and the
increase in the prevalence of MP in the literature show
parallelism and typical CT findings for MP have been
defined.3”%° In our cases, misty mesentery signs,
thickening of mesenteric fatty tissue, signs of
inflammation, fatty halo signs, pseudo capsule
appearance, and millimetric nodular densities were
detected on CT images.

Positron Emission Tomography (PET)-CT examination is
not routinely performed for MP.%! However, in cases with
known malignancy, PET-CT examination is performed
especially after neoadjuvant chemotherapy,
radiotherapy, and tumor surgery. Studies are showing
that MP can be confused with metastasis, as MP shows
fluorodeoxyglucose (FDG) uptake just like cancer
tissues.4244

Mesenteric edema, bleeding, mesenteric lymphadenitis,
mesenteric ischemia, inflammatory bowel diseases, and
mesenteric neoplasms such as carcinoid tumor,
peritoneal tuberculosis, peritoneal carcinomatosis, and
peritoneal lymphoma can be considered in the
differential diagnosis. Differential diagnosis of this MP
from these diseases can be made with clinical findings
and radiological methods.!®

MP can be seen as large masses containing necrotic fat.*
When seen in the form of a mass; can be confused with a
carcinoid tumor, lymphoma, and desmoid tumor.*>*’
Desmoid tumor is usually associated with trauma and can
be seen with Gardner Syndrome and colon polyposis.
Depending on omental involvement, MP can be confused
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with peritoneal carcinomatosis, tuberculosis, or primary
peritoneal mesothelioma.!? In peritoneal carcinomatosis,
multiple nodular implants and thickening of the
mesentery may mimic MP but are accompanied by more
extensive peritoneal involvement, significant peritoneal
thickening, and often ascites.*?

It can be seen as a fibrotic infiltrated soft tissue mass due
to calcification and desmoplastic reaction in carcinoid
tumors and retractile MP. However, the preservation of
fatty tissue around vascular structures favors MP. Also,
hypervascular bowel mass or hepatic metastases may
accompany carcinoid tumors.”®® In our cases, malignant
processes such as tumors and metastases were not
considered in the differential diagnosis.

It is known that MP can be a precursor of an early-stage
solid tumor or early-stage lymphoma. Every MP detected
does not mean cancer. Many MPs can develop from
benign causes. When MP is detected, it is a matter of
debate in which case further examination for cancer will
be performed. In a large retrospective study in which MP
was diagnosed as a result of CT examination, the
relationship of MP with malignancies according to CT
features was investigated. Solid malignancies such as
pancreatic, liver, colon, and bladder cancers were
detected in 8% of the patients with MP. Low-grade B-Cell
Non-Hodgkin Lymphoma was observed in 1% of cases.
The significant relationship between MP and malignancy;
is proven in the presence of soft tissue nodules with a
short axis of 10 mm or more or lymphadenopathies in the
abdominopelvic region (P<0.0001). In the presence of
soft tissue nodules of 10 mm and above or
lymphadenopathy, further investigations were required
for the possibility of malignancy. PET/CT has a diagnostic
value in lymph nodes of 10 mm and above. PET/CT can
be used for further examination. Laparoscopic excisional
biopsies and, if necessary, gastroscopy and colonoscopy
examinations can be performed for patients with a
preliminary diagnosis of lymphoma.* One of our male
patients with MP had a history of early-stage cystoscopic
bladder cancer excision 3 years ago.

If complicated findings such as intestinal ischemia,
obstruction, ureteral stenosis, and kidney failure develop
due to mass effect in the future in MPs without
malignancy, emergency medical and surgical treatment is
preferred. In a systematic review including data from
articles published as case reports of MP by scanning
academic databases (Medline, Pubmed, Google Scholar,
Cochrane); It has been reported that regression is mostly
seen with steroid treatment. It was observed that the
response to treatment was weaker in patients with
underlying autoimmune disorders whose symptoms
lasted more than 1 month.3> There is no specific
treatment for MP. No treatment is applied in
asymptomatic MPs. It usually shows regression when
followed. In medical treatment, drugs such as steroids,
azathioprine, cyclophosphamide, tamoxifen,
progesterone, colchicine, and thalidomide can be
used.'®® To date, no clear research and follow-up
protocol has been established for MP. There is no clear
consensus on how to follow up.*®
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MP is usually seen incidentally on abdominal CT.5° In our
study, MP cases detected in thorax CT scans performed
due to thoracic symptoms were examined. Three of our
cases had abdominal symptoms related to MP in addition
to thoracic symptoms. Symptomatic outpatient
treatment was applied to all of the cases depending on
the primary cause of presentation. One of our cases
underwent follow-up thorax CT imaging and regression
was observed in pneumonia and MP findings. Control
imaging was not performed in other cases.

Conclusion

MP is a rare chronic progressive pathology with
nonspecific clinical symptoms, and early diagnosis and
treatment are important. With the advances in multislice
CT technology, it has become easier to diagnose MP with
CT. It is important for radiologists to carefully evaluate
intra-abdominal  pathologies that fall into the
examination area while evaluating CT examination of the
thorax, and to inform clinicians in this sense when they
detect MP.
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YOGUN BAKIM UNITESi KAN KULTURLERINDEN iZOLE EDILEN ENFEKSIYON
ETKENLERININ DAGILIMI VE ANTiBiYOTiK DIRENC PROFILLERI

THE DISTRIBUTION OF INFECTIOUS AGENTS WHICH ARE ISOLATED FROM INTENSIVE
CARE UNIT BLOOD CULTURES AND ANTIBIOTIC RESISTANCE PROFILES

M@ Hamdullah Suphi Bayraktar®”

IHatay Mustafa Kemal Universitesi, Deneysel Arastirmalar Uygulama ve Arastirma Merkezi, Hatay, Tirkiye.

oz

Amag: Kan dolagimi enfeksiyonlari, yiiksek morbidite ve mortalite ile
seyreden ciddi enfeksiyonlardandir. Bu enfeksiyonlara neden olan
etkenlerin antibiyotik duyarliliklarinin  belirlenmesi  6nemlidir. Bu
¢alismada bir hastanenin yogun bakim Unitelerinde, kan kulturlerinden
izole edilen mikoorganizmalarin dagilimlar ve antibiyotik duyarhhklari
arastiriimistir.

Yéntem: Kan 6rnekleri, otomatize sistemde [Bact/ALERT 3D (BioMérieux,
Fransa)] inklibe edildikten sonra mikroorganizmalarin identifikasyonu ve
antibiyotik duyarlilik paternleri, Vitek 2 kompakt sistemle belirlenmistir.
Maya mantarlarinin identifikasyonu ve antifungal duyarliliklari igin API ID
32C ve APl ATB Fungus 3 (BioMérieux, Fransa) sistemi kullanilmigtir.
Gerektiginde konvansiyonel yontemlerden yararlaniimigtir.

Bulgular: Kan kiilttrlerinden izole edilen mikroorganizmalara bakildiginda,
255 pozitif Greme oldugu ve 151’inin (%59,22) gram pozitif bakteri, 71’inin
(%27,84) gram negatif bakteri, 33’tiniin (%12,94) ise maya mantari oldugu
belirlenmistir. izole edilen koagiilaz negatif stafilokoklarda metisilin direnci
%69,56, Staphylococcus aureus suslarinda ise %9,52 olarak saptanmistir.
Enterococcus faecium suglarinin %44,44’inde vankomisin ve teikoplanin
direnci belirlenmistir. Acinetobacter baumannii, Klebsiella pneumoniae,
Pseudomonas aeruginosa ve Escherichia coli suslarinda karbapenem
direnci sirasiyla, %96, %46, %25 ve %9 olarak saptanmistir. En sik izole
edilen maya tirl Candida parapsilosis (%6,27) olup, antifungallerden en
etkilileri amfoterisin B ve flusitozin olarak belirlenmistir.

Sonug: Koagtilaz negatif stafilokoklarda yliksek oranda metisilin direnci, E.
faecium suglarinda ylUksek oranda vankomisin ve teikoplanin direnci dikkat
cekicidir. Ayrica, A. baumannii ve P. aeruginosa suslarinda saptanan
yuksek karbapenem direnci, akilci antibiyotik kullanimina ihtiyag
duyuldugunu ve bu etkenlere yonelik daha etkin enfeksiyon kontrol
programlarina gereksinimi gostermektedir.

Anahtar Kelimeler: Kan kaltirt, kan dolagimi enfeksiyonlari, yogun bakim
Uinitesi, antibiyotik direnci, hastane enfeksiyonu

ABSTRACT

Objective: Bloodstream infections are serious infections with high
morbidity and mortality. Determination of antibiotic susceptibility of these
ethylogic agents is important. In this study, distribution and antibiotic
susceptibility of microorganisms isolated from blood cultures from
intensive care units of a hospital were investigated.

Method: After the blood samples were incubated in an automated system
[Bact/ALERT 3D (BioMérieux, France)] the identification of
microorganisms and their antibiotic susceptibility patterns were
determined with the Vitek 2 compact system. APl ID 32C and APl ATB
Fungus 3 (BioMérieux, France) systme were used for identification and
antifungal susceptibility of yeasts fungi. Conventional methods were used
when needed.

Results: The microorganisms isolated from the blood cultures were
examined and it was seen that there were 255 positive growths, 151 of
them (59.22%) were gram-positive bacteria, 71 (27.84%) were gram-
negative bacteria, and 33 (12.94%) were determined as yeast fungus.
While methicillin resistance was 69.56% in isolated coagulase-negative
staphylococci and 9.52% in Staphylococcus aureus strains. Vancomycin
and teicoplanin resistances were determined as 44.44% among
Enterococcus faecium strains. Carbapenem resistance in Acinetobacter
baumannii, Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Escherichia coli strains was found to be 96%, 46%, 25%, and 9%,
respectively. The most frequently isolated yeast species was Candida
parapsilosis (6.27%), and the most effective antifungal agents were
determined as amphotericin B and flucytosine.

Conclusion: The high rate of methicillin resistance among coagulase
negative staphylococci and vancomycin and teicoplanin resistance among
E. faecium strains are noteworhty. Moreover, high carbapenem resistance
detected in A. baumannii and P. aeruginosa strains indicate the need for
rational antibiotic use and more effective infection control programs for
these strains.

Keywords: Blood culture, blood stream infections, intensive care unit,
antibiotic resistance, nosocomial infection
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Giris

Kan dolagimi enfeksiyonlari (KDE), diinya genelinde yiksek
morbidite ve  mortalite ile seyreden 6nemli
enfeksiyonlardandir.! KDE’nin %40 kadari toplum kékenli,
%20 kadari da sepsis ve septik soka sebep olabilen,
hastane kokenli enfeksiyonlardir. Bu enfeksiyonlar,
ozellikle uygun olmayan antibiyotik secimleri ve
enfeksiyon kaynaginin geg fark edilmesi, dolayisiyla 6nlem
icin ge¢ kalinmasi durumlarinda kétii prognoz ile seyreder.?
Bu nedenle KDE'de erken tani ve uygun tedavi hayati 6nem
tagir.  Etken  mikroorganizmalarin  identifikasyonu,
antibiyotik duyarlihk paternlerinin belirlenmesi ve kan
kiltdrlerinin islenmesinde otomatize sistemler
glinimizde yaygin olarak kullaniimakta ve cokga tercih
edilmektedir.! Yogun bakim unitelerinde (YBU) yiiksek
vankomisin direngli enterokoklar ve metisilin direngli
Staphylococcus aureus suglarinin  KDE'de sikga izole
edilmeleri ve yine bu enfeksiyonlara sebep olan ¢oklu ilag
direnci olan Klebsiella pneumoniae, Pseudomonas
aeruginosa ve Acinetobacter baumannii suslari mortaliteyi
ciddi oranda arttirmaktadir. Etkenin hizl identifikasyonu,
tedavinin dogru planlanmasini ve dolayisiyla morbidite ve
mortalitenin azaltilmasini saglayacaktr.

Bu c¢alismaya, Haziran 2022 ila Ocak 2023 tarihlerini
kapsayan alti aylik bir siirecte, bolgemizde bulunan tglinci
basamak bir hastanenin gesitli yogun bakim Unitelerinde
tedavi goren hastalarin kan kiltlrlerinde (reyen
mikroorganizmalarin ve antibiyotik direng profillerinin
degerlendirilmesi amaglanmistir.

Yontem

Bu c¢alismada, Haziran 2022 ve Ocak 2023 tarihleri
arasinda, bolge icin 6nemli bir saghk merkezi olan tgiinci
basamak bir hastanenin koroner YBU, dahili YBU, COVID-
19 YBU, cerrahi YBU, beyin cerrahi YBU, anestezi ve
reanimasyon YBU, cocuk/yenidogan YBU ve genel
YBU’lerinde tedavi goren hastalardan alinan ve tbbi
mikrobiyoloji laboratuvarina gonderilen kan kiltdrd
ornekleri, retrospektif olarak incelenmistir.

Ornekler, BacT/ALERT 3D (BioMeriéux, Fransa) otomatize
kan kaltlra sisteminde analiz edilmis olup, pozitif kiltirler
bakteriyolojik identifikasyon igin dncelikle kanli agar, eozin
metilen blue (EMB) ve ¢ikolata agar besiyerlerine ekilerek
inkiibe edilmistir. inkiibasyon 37°C’de 24-48 saat siireyle
yapilmistir. Ureyen mikroorganizmalarin Gram boyama ile
koloni morfolojisi arastirilmis olup, uygun biyokimyasal
testler (katalaz, testi, oksidaz testi, koagiilaz testi)
uygulandiktan sonra identifikasyon ve antibiyotik duyarlihk
icin Vitek 2 kompakt (BioMeriéux, Fransa) otomatize
sistemi kullanilmistir. Pozitif sinyal veren kan kiiltlrlerinde,
Gram boyamada maya mantari goriilmisse, bu siselerden
Sabouraud dekstroz agar (Oxoid, ingiltere) ve %5 koyun
kanli agara (BioMérieux, Fransa) pasaj yapilmis ve aerobik
kosullarda, 37°C’de 24 saat inkibasyona birakilmistir.
Maya mantarlarinda Candida albicans identifikasyonu igin
germ tip testi kullanilmistir. Buna goére; germ tip pozitif
suslar, C. albicans olarak identifiye edilmistir. APl ID 32C
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and APl ATB Fungus 3 (BioMérieux, Fransa) sistemi ile
diger Candida tirlerinin identifikasyon ve antifungal
duyarhliklari aragtinimistir.

izole edilen mikroorganizmalarin antibiyotik duyarliliklari,
“The European Committee on Antimicrobial Susceptibility
Testing (EUCAST)” kriterleri ve Uretici firmanin talimatlari
dogrultusunda Vitek 2 kompakt otomatize sistemi ile
incelenmistir.* Gram pozitifler icin fusidik asit minimum
inhibitér konsantrasyon (MIK) degeri EUCAST verilerine
gbre <1 pg/ml olarak degerlendirilmistir. Yine EUCAST
verilerinde gram potzitifler icin tigesiklin MIK degeri ise
<0.5 pg/ml olarak degerlendirilmistir* Gram negatif
bakterilerde ise sefoperazon-sulbaktam ve tigesiklin
duyarhhgi Kirby-Bauer disk diflizyon testi ile belirlenmistir.
Enterobacteriaceae tirleri, EUCAST kriterlerine uygun
olarak, Acinetobacter tiirlerinde ise tigesiklin direnci,
Navon-Venezia S ve arkadaslarinin g¢alismasina uygun
olarak ol¢lilmistir. Buna gore sirasiyla inhibisyon zonu
¢api, direncgli Enterobacteriaceae tirleri igin <15 mm,
direncli Acinetobacter tiirleri igin ise <19 mm olarak baz
alinmistir.#>% Kalite kontrol suslari olarak Staphylococcus
aureus ATCC 25923, Enterococcus faecalis ATCC 29212,
Escherichia coli ATCC 25922, Pseudomonas aeruginosa
ATCC 27853, Candida albicans ATCC 90028 standart suglari
kullanilmigtir. Enterobakterilerde genisletilmis spekturum
beta laktamaz (GSBL) varligi cift disk sinerji testi (CDST) ile
arastirilmistir.

Calismada, her bir hasta icin bir set halinde es zamanl
alinan kan érneklerinde, koagtilaz negatif stafilokok (KNS)
izolasyonu igin en az iki kan kultirQ sisesinde ayni etken
Uremisse, bu mikroorganizma etken olarak kabul
edilmistir. iki kan kiiltiriinde sadece bir sisede lreme
olmugsa klinik uyumuna bakilmis ve farkli enfeksiyon
bolgelerinden de izole edilmis ise etken olarak
degerlendirilmistir. Tek patojen gram negatif Gremesi
anlaml kabul edilmis ve etken olarak belirlenmistir. Ayni
anda alinan kan kaltirlerinden birinde normal cilt florasina
ait bir tlr Gremisse, kontaminasyon olarak kabul edilmistir.
Bir hastadan alinan tek kan kiltiriinde KNS Uremisse ve
>38°C ates, titreme veya hipotansiyon bulgularindan en az
biri ile uyumlu degilse, bu sonug da kontaminasyon olarak
degerlendirilmistir.” Ayni hastadan izole edilen ve ayni
duyarliiga sahip bakterilerden/maya mantarlarindan
sadece biri degerlendirilmistir.

Bu calisma Hatay Mustafa Kemal Universitesi Tip Fakiltesi
Girisimsel Olmayan Klinik Arastirmalar Etik Kurulu
tarafindan 24/08/2023 tarih, 06 numarali toplanti sayisi ve
26 numaral karar sayisi ile onaylanmistir. Calismada, 1964
Helsinki Deklarasyonu ve daha sonraki glincellemelerive T.
C. Saglik Bakanhgi tarafindan diizenlenen yonetmeliklerin
ilgili hiiklimlerine uyulmustur.

Bulgular

Bu ¢alismada, YBU’de tedavi géren 318 hastadan bir set
halinde alinan kan érneklerinden 255’inde (%80,19) pozitif
Ureme oldugu tespit edilmistir ve bu o&rnekler
degerlendirmeye  alinmistir.  Pozitif lGreme olan
orneklerden izole edilen mikroorganizmalarin dagilimina
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bakildiginda, 151 izolatin (%59,22) gram pozitif bakteri, 71
izolatin (%27,84) gram negatif bakteri ve 33 izolatin
(%12,94) ise maya mantari oldugu tespit edilmistir (Tablo
1).

Bu galismada izolatlarin %33,33’ii dahili YBU’den, %14,90"1
beyin cerrahi YBU’den, %12,94’G cerrahi YBU’den,
%12,94’Gi anestezi ve reanimasyon YBU’den, %10,58’i
CoViD-19 YBU’den, %5,49'u genel YBU’'den, %5,09'u
koroner YBU’den, %4,70’i de cocuk ve yenidogan YBU’den
izole edilmistir.

Ureme saptanan toplam 255 kan kiiltiiriinde en sik KNS
suslarinin  (n=92; %36,07) izole edildigi gorilmustar.
Enterokok tirlerinin izolasyon orani ise %14,90 (n=38)
olarak belirlenmistir. YBU kan kiiltiirlerinden izole edilen S.
aureus suslarinin izolasyon orani %8,3 (n=21) idi. Gram
negatif ¢omaklardan Acinetobacter baumannii suslar
%10,19 (n=26) oraninda izole edilmis olup bunu %9,01
izolasyon oraniyla (n=23) E. coli suslar takip etmistir. K.
pneumoniae suslari %4,31 (n=11) ve P. aeruginosa suslari

ise %3,13 (n=8) oraninda izole edilmistir YBU kan
kilturlerinde, izolasyon oranlari %1’'in altinda kalan diger
bakteriler Proteus mirabilis, Stenotrophomonas
maltophilia ve Citrobacter freundii olarak siralanmistir.
Maya mantarlarinin izolasyon orani %12,94 (n=33) olup,
en sik izole edilen tiirlin Candida parapsilosis (n=16;
%6,27) oldugu tespit edilmistir. Ayrica, Candida tropicalis,
Candida auris, Candida famata izolasyon oranlari %1’in
altinda kalmigtir. Calismaya dahil edilen kan kilturlerinde
polimikrobiyal ireme saptanmamistir.

KNS suglarinin en ¢ok izole edildigi YBU’ler, dahili YBU (26;
%28,26) ve COVID-19 YBU (21; %22,82) olmustur. P.
aeruginosa suslarinin neredeyse tamami (7/8; %87,5)
anestezi ve reanimasyon YBU’den izole edilmistir. E. coli
suslarinin ise bayuk bir kismi (17/23; %73,91) dahili
YBU’den izole edilmistir. Calismaya dahil edilen toplam 255
patojen mikroorganizmanin izole edildigi YBU'ye gére
dagilimi Tablo 1’de verilmistir.

Tablo 1. Kan kiltdrlerinden izole edilen mikroorganizmalarin yogun bakim nitelerine gore dagilimi, n(%)

Yogun Bakim Uniteleri (YBU)
Etkenler Koroner Dahili covip-19 Cerrahi Ciir;?li Rzg:isrtneaz;\‘/l:n Cocuk/yenidogan Genel TOPLAM
YBU YBU YBU YBU YBU YBU YBU YBU (n; %)
Gram pozitif bakteri 12 43 23 20 23 13 9 10 151
P (%4,70) (%16,86) (%9,02) (%7,84) (%9,02) (%5,09) (%3,52) (%3,92) (%59,21)
KNS 8 26 21 7 16 2 5 7 92
(%3,13) (%10,19) (%8,23) (%2,74) (%6,27) (%0,78) (%1,96) (%2,74) (%36,07)
1 6 1 4 3 2 4 21
S.aureus -
o0, 0z, oL, ol, ol, oL, ol, 0o,
(%0,39) (%2,35) (%0,39) (%1,56) (%1,17) (%0,78) (%1,56) (%8,23)
E.faecium 1 4 1 6 2 3 ) 1 18
: (%0,39) (%1,56) (%0,39) (%2,35) (%0,78) (%1,17) (%0,39) (%7,05)
. 1 6 3 o 2 1 14
E faecalis (%0,39)  (%2,35) ; 1,17) L (%039) (%0,78) ; (%0,39)  (%5,49)
1 . 4 6
Enterococcus spp. - (%0,39) - - 1(%0,39) (%1,56) ° ) (%2,35)
Gram negatif bakteri ! 33 3 > 11 14 ! 3 71
& (%0,39) (%12,94) (%1,17) (%1,96) (%4,31) (%5,49) (%0,39) (%1,17) (%27,84)
A.baumannii - 9 3 . 7 3 ! 2 26
. (%3,52) (%1,17) (%0,39)  (%2,74) (%1,17) (%039) (%0,78)  (%10,19)
E.coli 1 17 ) 2 2 1 ) ) 23
’ (%0,39) (%6,66) (%0,78) (%0,78) (%0,39) (%9,01)
K.pneumoniae - 6 - 1 2 2 - - 1
P (%2,35) (%0,39) (%0,78) (%0,78) (%4,31)
P.aeruginosa - . - - - / - - 8
-aerug (%0,39) (%2,74) (%3,13)
L 1 1
) ) ) oy, ) ) ) ) oy,
P.mirabilis (%0,39) (%0,39)
e 1 1
S.maltophilia - - - - - - - (%0,39) (%0,39)
.. 1 1
C.freundii - - - - - (%0,39) - - (%0,39)
Mava ] 9 1 10 4 6 2 1 33
Y (%3,52) (%0,39) (%3,92) (%1,56) (%2,35) (%0,78) (%0,39) (%12,94)
C.parapsilosis - 3 . 8 3 ! - - 16
%1,17 %0, %3,1 %1,17 %0, %6,27
-parap (%1,17)  (%0,39)  (%3,13)  (%1,17) (%0,39) (%6,27)
C.albicans - 2 - ! - 3 2 ! 9
’ (%0,78) (%0,39) (%1,17) (%0,78) (%0,39) (%3,52)
C.glabrata - . - - 1 . - - 3
g (%0,39) (%0,39) (%0,39) (%1,17)
C.tropicalis - . - - - ! - - 2
-trop (%0,39) (%0,39) (%0,78)
C.auris - 2 - - - - - - 2
’ (%0,78) (%0,78)
1 1
C.famata - - - (%0,39) - - (%0,39)
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Calismada, metisilin direngli KNS suslarinin orani % 69,56
(64/92) iken S. aureus suslarinin %9,52’sinde (2/21)
metisilin direnci saptanmigtir. izole edilen enterokoklarda
en vyuksek direncin ampisilin direnci oldugu tespit
edilmistir (%94,44). Sadece bir (1/21; %4,76) S. aureus
susunda linezolid direnci belirlenmistir. Enterokoklarda ise

linezolid direnci goriilmemistir. izole edilen enterokok
suslarinda vankomisin direnci %26,31 (10/38), teikoplanin
direnci %26,31 (10/38) ve tigesiklin direnci %15,78 (6/38)
olarak belirlenmistir. izole edilen E. faecium suslarinda
%44,44 oraninda vankomisin ve teikoplanin direnci
gorialmustdr (Tablo 2).

Tablo 2. Yogun bakim Unitesi kan kultiirlerinden en gok izole edilen gram pozitif bakterilerde antibiyotik direnci, n(%)

. MSKNS MRKNS MSSA MRSA E. faecium E. faecalis Entero. Spp
Antibiyotikler (n=28) (n=64) (n=19) (n=2) (n=18) (n=14) (n=6)
benisilin 21/28 64 13/19 2/2 ] ]

(%75,00) (%100) (%68,42) (%100,00)

. 17/18 1/14 3/6
Ampisilin - ; ) - (%94,44) (%7,14) (%50,00)
Eritromisin 12/28 52/64 7/19 172 ] ) ]

(%42,85) (%81,25) (%36,84) (%50,00)
N 9/28 43/64 2/19 12
Klindamisin (%32,14) (%67,18) (%10,52) (%50,00) - ; -
Gentammisin 4/28 25/64 ] 172 11/18 2/14 ]
(%14,28) (%39,06) (%50,00) (%61,11) (%14,28)
o 7/28 29/64 6/19 1/2
Fusidik asit (%25,00) (%45,31) (%31,57) (%50,00) - ; -
. 5/18 1/6
Tigesiklin 0 0 0 0 (%27,77) 0 (%16,66)
. 8/18 1/6
Vankomisin 0 0 0 0 (%44,44) 0 (%16,66)
4 4 8/18 1/6
Teikoplanin 0 0 0 0 (%44,44) 0 (%16,66)
N 172
Linezolid 0 0 0 (%50,00) 0 0 0

MSKNS: Metisiline duyarli koagtilaz negatif stafilokok
MRKNS: Metisiline direngli koagtilaz negatif stafilokok
MSSA: Metisiline duyarh Staphylococcus aureus
MRSA: Metisiline direngli Staphylococcus aureus

Calismada, K. pneumoniae suglarinda %36,36 ve E. coli
suslarinda %30,43 oraninda GSBL varligi saptanmistir. A.
baumannii suslarinda, piperasilin-tazobaktam (%96,15),
seftazidim (%96,15), amikasin (%88,46), siprofloksasin
(%96,15) ve meropenem (%96,15)’e oldukga yiiksek direng
oranlari saptanmistir. K. pneumoniae suslarinda, ampisilin
direnci %81,81, amoksisilin-klavulanat direnci %63,63,
piperasilin-tazobaktam direnci %81,81, seftriakson direnci
%63,63, seftazidim direnci %63,63, sefepim ve
siprofloksasin direnci %81,81 oranlarinda tespit edilmistir.
izole edilen 23 E. coli susunda %65,21 ampisilin, %47,82
amoksisilin-klavulonik asit, %56,52 seftriakson, %52,17
seftazidim, %52,17 sefepim ve %52,17 siprofloksasin
direnci oldugu saptanmis olup, higbir susta kolistin direnci
gorilmemistir. E. coli suslarinin en duyarli oldugu
antibiyotiklerin amikasin ve meropenem oldugu tespit
edilmistir. Sadece (¢ K. pneumoniae susu disinda, gram
negatif comaklarda kolistin direncine rastlanmamistir. A.
baumanni, E. coli, K. pneumoniae ve P. aeruginosa
suslarina karsi en etkili antibiyotiklerin tigesiklin ve kolistin
oldugu saptanmistir. Sadece iki A. baumannii susu disinda,
gram negatiflerin timinin tigesikline duyarh oldugu
belirlenmistir. Tablo 3’de, en sik izole edilen gram negatif
bakteriler ve antibiyotik direng profilleri gérilmektedir.

izole edilen toplam 33 maya mantarindan en sik izole
edilen tirln C. parapsilosis oldugu saptanmis ve izolasyon
oraninin %48,48 (n=16) oldugu belirlenmistir. C. albicans
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%27,27 (n=9), C. glabrata %9,09 (n=3), C. tropicalis %6,06
(n=2), C. auris %6,06 (n=2) ve C. famata %3,03 (n=1)
oranlarinda izole edilen diger Candida tiirleridir. iki C.
parapsilosis susunun (2/16; %12,25) vorikonazol direnci
oldugu, iki C. tropicalis susundan birinin ise (1/2; %50,00)
flukonazole direngli oldugu saptanmistir. Flukonazole
direngli olan bir C. parapsilosis susunun ayni zamanda
vorikonazole de direngli oldugu belirlenmistir. Ayrica tim
turlerin flusitozin ve amfoterisin B’ye duyarli oldugu
saptanmistir (Tablo 4).

Tartigma

YBU hastalarinda kan dolasimi enfeksiyonlari en énemli
mortalite sebeplerindendir. Bu sebeple kan kiltiirlerinde
etkenin mimkin olabildigince erken tanimlanmasi ve
uygun antibiyoterapi secimi mortaliteyi 6nemli Olglide
azaltmaktadir.? Yetersiz antibiyotik tedavisi, 6zellikle
YBU’den izole edilen patojenlerde antibiyotik direncinin
artmasi  ile  yakin iliskilidir. ~ Hastane  kokenli
enfeksiyonlarda, hastaya ait altta yatan faktorler, akut
hastalik sireci (cerrahi islemler, travma vb.), invazif
islemler ve antibiyotik tedavisi, predispozan faktorler
olarak belirlenmistir. Bircok hastanede genis spekturumlu
antibiyoterapilerin kullanimi ve direngli hastane florasi
kaynakl sorunlar mevcuttur.3
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Tablo 3. Yogun bakim unitesi kan kiltirlerinden izole edilen gram negatif bakterilerde antibiyotik direnci, n(%)

Antibiyotikler A. baumannii (n=26) E. coli (n=23) K. pneumoniae (n=11) P. aeruginosa (n=8)
Ampisilin - 15/23 (%65,21) 9/11 (% 81,81) -
ﬁ?vc;kl:'rf!'t” - 11/23 (%47,82) 7/11 (% 63,63) ;
:;';’sgzslil'a“m 25/26 (% 96,15) 6/23 (%26,08) 9/11(%81,81) 4/8 (% 50,00)
Seftriakson - 13/23 (%56,52) 7/11 (% 63,63) -
Seftazidim 25/26 (% 96,15) 12/23 (%52,17) 7/11 (% 63,63) 1/8 (% 12,50)
Sefepim - 12/23 (%52,17) 7/11 (% 63,63) 3/8 (% 37,50)
Amikasin 23/26 (% 88,46) 2/23 (%8,69) 5/11 (% 45,45) 2/8 (% 25,00)
Siprofloksasin 25/26 (% 96,15) 12/23 (%52,17) 9/11 (% 81,81) 4/8 (% 50.00)
Tigesiklin - 2/23 (%8,69) - -
Meropenem 25/26 (% 96,15) 2/23 (%8,69) 5/11 (% 45,45) 2/8 (% 25,00)
Kolistin 0 0 3/11 (% 27,27) 0

GSBL pozitifligi - 7/23 (%30,43) 4/11 (% 36,36) -

Tablo 4. Yogun bakim Unitesi kan kalturlerinden izole edilen maya mantarlarinda antibiyotik direnci, n(%)

Antifungaller C.parapsilosis (n=16) C.¢ZI:_I¢;¢;ns C.g(l:f;r;:ta C.tropicalis (n=2) C.auris (n=2) C.famata (n=1)
Flukonazol 1/16 (% 6,25) 0 0 1/2 (% 50,00) 0 0
Vorikonazol 2/16 (% 12,5) 0 0 0 0
Flusitozin 0 0 0 0 0
Amfoterisin B 0 0 0 0 0

Elli yil 6ncesine kadar YBU kan kiiltirlerinden en sik
soyutlanan mikroorganizmalar gram negatif bakterilerken,
giiniimiizde ibre gram pozitif koklar lehine kaymistir.>*°
Son vyillarda bircok calismada YBU kan kiiltiirlerinden
soyutlanan gram pozitif koklarin, gram negatif
¢omaklardan ¢ok daha yiksek oranlarda oldugu
gosterilmistir.?121% Bu calismada, yogun bakim kan
kiltirrlerinde Ureyen gram pozitif bakterilerin orani
%59,21 iken, gram negatif comaklarin orani ise %27,84
olarak tespit edilmistir.

KNS suslari, kan kiltirlerinden en sik izole edilen gram
pozitif koklardir* Sirin C ve arkadaslarinin yaptig
calismanin sonuclarina gére, YBU kan kiltiirlerinden izole
edilen KNS suslarinin orani %25,3 olarak saptanmistir.®
Ozkaya E ve arkadaslarinin yaptigi bir calismada kan
kilturlerinden izole edilen KNS suslarinin orani %58,2
olarak belirlenmistir.®> Duman Y ve arkadaslarinin yaptigi
g¢alismada ise KNS izolasyon orani %72,3 olarak
bildirilmistir.*® Bu calismada, YBU kan kdiltiirlerinden en sik
izole edilen mikroorganizmalarin, %36,07 oranla KNS
suslart oldugu tespit edilmistir. Ulkemizde yapilan gesitli
arastirmalara gére, YBU kan kiiltlirlerinden izole edilen S.
aureus suslarinin izolasyon oranlari %5,5-%9,61 olarak
bildirilmistir.>*>%17  Bu calismada ise YBU kan
kiltlrlerinden izole edilen S. aureus suslarinin orani,
literatlirle benzerlik gostermis olup, %8,23 olarak tespit
edilmistir.

Cesitli enfeksiyonlardan izole edilen mikroorganizmalar
icin Ulkemizde yapilan bir ¢alismada metisilin direnci
oranlarinin KNS suslarinda %54,9, S. aureus suslarinda ise
%34,4 oldugu, bir diger calismada ise KNS suslarinda
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metisilin direncinin %78,7 oraninda oldugu, S. aureus
suslarinda ise bu oranin %35,1 oldugu bildirilmistir.?8° Bu
calismada, kan kdltirlerinden izole edilen KNS suslarinin
%69,56'sinin metisiline direngli oldugu tespit edilmistir. S.
aureus suslarinda ise bu oranin %9,52 oldugu saptanmigstir.
Galismamizda, KNS suslarinin sadece 11’inin (%11,95), S.
agureus  suglarinin  ise  tamaminin  trimetoprim-
stlfametoksazol (TMP-SXT)’e duyarli oldugu belirlenmistir.
Total olarak stafilokoklarda metisilin direnci %58,40 olarak
belirlenmistir. KNS suslarinda metislin direncinin oldukca
yliksek oldugu ve TMP-SXT direncinin disik oldugu
dikkate alindiginda, TMP-SXT’liin tedavide alternatif bir
secenek olabilecegi dngoriilmektedir.

Enterokoklar, KDE'de en sik izole edilen
mikroorganizmalardandir.?° Yapilan giincel bir calismada
YBU kan kiiltiirleri degerlendirilmis ve %38,6 oraninda
enterokok izole edildigi bildirilmistir.?! Bu calismada ise
YBU kan kiltiirlerinden izole edilen enterokoklarin orani
%14,90 olarak saptanmistir. Enterokoklarda glikopeptit
antibiyotiklere diren¢ éncelikli sorunlardandir.** Sirin C ve
arkadaslarinin yaptigi calismada, E. faecium suslarinda
%15,5 vankomisin, %13,8 teikoplanin ve %1,7 linezolid
direnci gorildigi bildirilmistir.’ Daha giincel bir calismada
ise E. faecium suslarinda vankomisin ve teikoplanin
direnci, sirasiyla, %32,1 ve %31,2 olarak belirlenmistir.2? Bu
calismada enterokok suslarinda linezolid direnci
goriulmezken, E. faecium suslarinda %44,44 oraninda
vankomisin  ve teikoplanin direnci  belirlenmistir.
Enterokoklarda literatiire gore daha yiiksek vankomisin ve
teikoplanin direnci saptanmasi, ayni suslarin hastadan
hastaya aktarildigi sliphesini uyandirmaktadir.
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A. baumannii, 6nemli nozokomiyal patojenlerden biri olup
YBU'de yiiksek mortalite ile seyreden KDE’'ye sebep
olmaktadir. Yapilan bir aragtirmada YBU kan kiiltiirlerinden
izole edilen A. baumannii tirlerinin %43,4 mortalite orani
oldugu bildirilmistir?® Giincel bir arastrmada, A.
baumannii  suslarinin  amikasin ve kolistin direng
oranlarinin %16,67 oldugu belirtilmistir.?®> Bu calismada,
YBU kan kiltirlerinden izole edilen A. baumannii orani
%10,19 olup, bu suslarin bir¢ok antibiyotige karsi direncli
oldugu gorilirken, kolistin direncine rastlanmamustir.
KDE'de E. coli suglari etken olarak siklkla izole
edilmektedir. Bir arastirmada YBU kan kiiltiirlerinden izole
edilen E. coli suslarinin orani %26,11 olarak bildirilmistir.
Ayni calismada, E. coli suslarinda karbapenem direnci
%2,39-%4,14, amikasin direnci %3,85 ve kolistin direnci
%11,54 olarak tespit edilmistir.?> Bu ¢alismada ise YBU kan
kiltirlerinden %9,01 oraninda E. coli susu izole edilmistir.
Bu suslarin antibiyotik direng profillerine bakildiginda,
karbapenem ve amikasin direng oranlarinin %8,69 oldugu,
kolistin direncinin ise olmadig belirlenmistir. Ayrica
calismada, E. coli suslarinda, CDST sonucuna gore, GSBL
varhig1 %30,43 olarak saptanmistir.

Diinya genelinde yapilan arastirmalarda kolistin direncinin
hala ¢ok disiik oldugu bildirilmektedir.2#?> Bu calismada,
YBU kan kiltirlerinden soyutlanan non-fermentatif
bakterilerin en duyarli oldugu antibiyotik ajanin kolistin
oldugu belirlenmistir. Fakat ({lkemizde karbapenem
direngli K. pneumoniae suslarinda son yillarda ortaya ¢ikan
kolistin direnci, tedavide dikkatli olunmasi gerektigini ve
ancak uygun endikasyon durumlarinda tercih edilmesi
gerektigini ortaya koymaktadir.?®?” Bu calismada da,
toplam 11 K. pneumoniae susundan Ulglnlin (%27,27)
kolistin direnci oldugu, suslarin tamaminin tigesikline
duyarl oldugu tespit edilmistir. Ayrica bu suslarda, CDST ile
%36,36 oraninda GSBL pozitifligi belirlenmistir.

Bu calismada, P. aeruginosa suslarinin sayica az oldugu,
iyimser bir tablo olarak degerlendirilebilir. Ayrica bu
suslarda kolistin direnci olmamasi ve disiik dizeyde
seftazidim  direnci olmasi, tedavi seceneklerini
artirmaktadir.

KDE'de maya mantarlarinin izolasyon oranlarinin her
gecen yil arthg bildirilmistir.?® Candida tiirleri, KDE'de de
en sk izole edilen mikroorganizmalardandir ve
kandidemilerin gte birinin YBU’de ortaya ¢iktigi ve tim
nedenlere bagli mortalitenin %50-%60 kadar oldugu
belirtiimektedir.282°3%31 (Jlkemizde yapilan bir calismada,
YBU kan kiiltirlerinden izole edilen Candida tirleri
arastirilmis ve en sik izole edilen tiriin C. albicans (%38,30)
oldugu ve bunu sirasiyla C. parapsilosis (%32,04), C.
tropicalis (%4,05), C. guilliermondii (%1,84) ve C. glabrata
(%1,65) tiirlerinin takip ettigi bildirilmistir.32 Bu calismada
ise YBU kan kltiirlerinden soyutlanan maya mantarlarinin
orani %12,94 olup, bu etkenlerden en sik izole edileni C.
parapsilosis (%48,48) olmustur. Diger tirlerin izolasyon
oranlarina bakildiginda sirasiyla; C. albicans izolatlarinin
%27,27, C. glabrata izolatlarinin %9,09, C. tropicalis
izolatlarinin %6,06, C. auris izolatlarinin %6,06 ve C.
famata izolatinin ise %3,03 oraninda izole edildigi
belirlenmistir. izole edilen Candida tiirlerinin antifungal
direng profillerine bakildiginda, en etkili antifungallerin
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flusitozin ve amfoterisin B oldugu tespit edilmistir. Bir C.
parapsilosis ve bir C. tropicalis susunun flukonazole
direngli oldugu tespit edilmis olup, izole edilen C
parapsilosis suslarinin ikisinde vorikonazol direnci dikkat
cekmektedir. Calismada izole edilen C. albicans, C.
glabrata, C. auris ve C.famata suslarinin tamaminin
flukonazol, vorikonazol, flusitozin ve amfoterisin B’ye
duyarh olduklari belirlenmistir (Tablo 4).

Sonug

Sonug¢ olarak bu ¢alismada, kan kultlrlerinde en sik
mikroorganizmalarin KNS oldugu ve bu suslarda metisilin
direncinin yuksekligi dikkat cekicidir. Stafilokoklarda TMP-
SXT’'ye saptanan distk diren¢ oranlari TMP-SXT’in
tedavide alternatif bir ajan olarak dusunilebilecegini
gostermektedir. MRSA izolasyon oraninin goéreceli diisiik
olmasi umut vericidir. izole edilen P. aeruginosa suslarinin
dzellikle tek bir YBU'de predominant olmasi, bu suslar
arasindaki klonal ve filogenetik iliskiyi diisindirmektedir.
Ayrica bu calismada, YBU kan kiiltiirlerinden en sik izole
edilen maya tirinin C. parapsilosis olmasi da endise
vericidir. A. baumannii, E. coli, K. pneumoniae ve P.
aeruginosa suslarinda bircok antibiyotige karsi gorilen
yuksek direng oranlari ve enterokoklarda yiiksek oranda
vankomisin ve teikoplanin direnci, YBU’lerde enfeksiyon
kontrol uygulamalarina uyumun arttirilmasi gerektigini
ortaya koymaktadir.  Ayrica, vyapilacak molekiler
calismalar, mikroorganizmalarda direng genlerinin,
suslarin klonal ve filogenetik iliskilerinin belirlenmesini
saglayacaktir. Bu sayede, cesitli epidemiyolojik verilerin
olusturulmasi, ileride yapilacak ¢alismalar igin kaynak
teskil edecektir.
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Amag: Kronik non-bakteriyel osteomiyelit (KNO), bagisiklik hicreleri
tarafindan sitokinlerin asiri ekspresyonunun neden oldugu inflamatuar bir
hastaliktir. Hastalar kemik agrisi, eklem agrisi, miyalji, mukokutonéz
lezyonlar ile hastaneye basvurabilmektedir. Hastalik tim kemikleri
tutabilme 6zelligine sahiptir. Bu ¢alismanin amaci KNO tani, tedavi ve takip
sureci ile ilgili klinik deneyimlerimizi paylasmaktir.

Yéntem: Pediatrik romatoloji polikliniginde KNO tanisi alan 9 gocugun
demografik verileri ve klinik 6zellikleri geriye dénuk olarak incelendi. En az
6 ay takip edilen 0-18 yas arasi hastalar dahil edildi.

Bulgular: Calismaya dahil edilen 9 KNO hastasinin 3t (%33,3) kiz, 6'si
(%66,7) erkekti. Ortanca tani yaglari 11 (6,5-16) yil ve tani gecikme siiresi
14,3 (2-36) aydi. En sik basvuru bulgusu halsizlik ve kemik agrisiydi. Fizik
muayenede; 7 (%77,7) hastada lokalize hassasiyet, 6'inda (%66,6) artrit ve
birinde (%11) kemik deformitesi saptandi. Manyetik rezonans
gorintilemede, 8 (%88,8) hastada birden ¢ok kemik lezyonu vardi.
Hastalarin 8’inde (%88,8) alt ekstremite tutulumu vardi ve klavikula
tutulumu diginda hastalarin higbirinde Ust ekstremite tutulumu yoktu. Tim
hastalara steroid digi anti-inflamatuar tedavi bagland.. izlemde 7 (%77,7)
hastaya metotreksat baslandi. Bir hastanin tedavisine ¢ok odakli tutulumu
oldugundan biyolojik ajan eklendi. Metotreksat baslanan 7 hastadan
3’tinde (%33,3) yeterli klinik ve laboratuvar diizelme olmadigi igin biyolojik
ajana gegildi. Ayrica 1 (%11) hastada vertebrada yuikseklik kaybi oldugu
icin metotreksat tedavisine bifosfonat eklendi. Sekiz hasta klinik remisyona
ulasti.

Sonug: Sonug olarak galismamizda KNO tanisi alan gocuklarin klinik
ozellikleri, radyolojik bulgulari, tedavi segenekleri, anti-inflamatuar
tedavilere yanitlari ile ilgili saptadigimiz veriler 6zellikle cocuk hekimleri
igin farkindalik yaratabilir. Farkindaligi olan hekimler sayesinde tani
gecikmesinin azaltacagini, tedavi basarisinin artiracagini 6ngérmekteyiz.
Anahtar Kelimeler: Kemik lezyonlari, kronik non bakteriyel osteomiyelit,
manyetik rezonans goruntileme

ABSTRACT

Objective: Chronic nonbacterial osteomyelitis (CNO), an inflammatory
bone disease, results from immune cell cytokine overproduction. Patients
may complain of bone and joint pain, myalgia, and mucocutaneous lesions,
impacting all bones. We aim to share clinical insights on CNO diagnosis,
management, and monitoring.

Method: We retrospectively analyzed the demographic and clinical data
of 9 children diagnosed with CNO at our pediatric rheumatology clinic.
Patients aged 0-18 years who were followed for at least 6 months were
included.

Results: Out of the 9 CNO patients, 3 (33.3%) were female and 6 (66.7%)
were male. The median age at diagnosis was 11 years (range: 6.5-16 years),
and the diagnosis delay averaged 14.3 months (range: 2-36 months).
Fatigue and bone pain were the most common symptoms. In physical
examination, localized tenderness was found in 7 (77.7%) patients,
arthritis in 6 (66.6%), and bone deformity in 1 (11%). Magnetic resonance
imaging revealed multiple bone lesions in 8 (88.8%) patients, primarily in
the lower extremities. Non-steroidal anti-inflammatory treatment was
initiated for all patients. Methotrexate was introduced in 7 (77.7%)
patients during follow-up, and one patient received a biological agent due
to multifocal lesions. Three patients transitioned from methotrexate to a
biological agent due to inadequate clinical and laboratory improvement.
Additionally, bisphosphonate was combined with methotrexate for one
patient due to vertebral height reduction. Clinical remission was achieved
in 8 patient.

Conclusion: As a result, the data we uncovered in our study regarding the
clinical characteristics, radiological findings, treatment options, and
responses to anti-inflammatory treatments in children diagnosed with
CNO may raise awareness, especially among pediatricians. We predict
that, with heightened physician awareness, the delay in diagnosis will
decrease, and treatment success will increase.

Keywords: Chronic nonbacterial osteomyelitis, magnetic resonance
imaging, bone lesions
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Giris

Kemik agnisi, cocuklarda fizyolojik biylimenin neden
olabilecegi yaygin bir semptomdur, ayni zamanda
organizmada bulunan patolojik sureglerin bir sonucu
olarak da gelisebilir. Kronik non-bakteriyel osteomiyelit
(KNO), daha c¢ok bilinen eski adi ile kronik rekirren
(tekrarlayan) multifokal osteomiyelit, potansiyel patojenik
nedenlerden biridir. Bagisikhk hicreleri tarafindan
sitokinlerin  asiri  ekspresyonunun neden oldugu
otoinflamatuar bir kemik hastaligidir. Siklkla birden fazla
odakta osteomiyelit benzeri steril kemik lezyonlar ile
seyreder. Kemik ve eklem agrisi, hassasiyet, sislik ve eklem
hareket acikhiginda kisithhik en sik gériilen semptomlardir?.
Kemik lezyonlari iskeletin tim kisimlarini tutabilir, ancak
alt ekstremite kemikleri, klavikula ve omurga siklkla
etkilenen bélgelerdir®®. KNO sadece orta derecede
semptomlara neden olup kendi kendini sinirlayabildigi gibi
bazi cocuk hastalarda hastalk aktivitesi yetiskinlige kadar
devam edebilir  KNO ozellikle vertebra tutulumu
oldugunda kiriklara neden olarak kemik deformitelerine
neden olabilir ve bu nedenle kalici agri ve sakathga yol
acabilir. Omurgayi tutan multifokal kemik lezyonlarinin ve
artmis inflamatuar belirteglerin varligi klinik olarak agir
vakalar gosterir®®,

Tum vicut manyetik rezonans goérintilemenin (MRG)
tedavi ve takip stratejisi ile ilgili karar verme sirecinde,
ozellikle cok odakli lezyonlarin tespitinde ve klinik olarak
sessiz lezyonlarin degerlendirilmesinde yararli oldugu
gosterilmistir". KNO'nun tedavisi klinik tecriibelere gére
farklihk gosterebilir. Steroid disi anti-inflamatuar ilaglar
birinci basamak tedavi olarak énerilmektedir®’. Ancak agir
olgular daha kapsamli tedavilere ihtiya¢ duyabilmektedir.
Remisyona girmeyen KNO'lu ¢ocuklarda, vaka raporlari,
bifosfonatlarin ve timor nekroz faktori  (TNFa)
inhibitérlerinin etkili oldugunu gostermistir®®.
Pamidronat, sik kullanilan bir bifosfonat tiirevi, kemik
ylzeyine ve osteoklastlara baglanarak osteoklast
aktivitesini azaltir ve hiicre apoptozunu ve dizenleyici
proteinlerin sinyal fonksiyonlarinin sapmasini indiikler?®.
Pamidronat, makrofaj fonksiyonunu etkileyen ve
proinflamatuar sitokinlerin salgilanmasini inhibe ederek
anti-inflamatuar etki de gésterir!l. TNF-a inhibitérleri de
proinflamatuar yaniti  baskilar. TNF-a inhibitorleri
monoterapi olarak veya pamidronat ile kombinasyon
halinde kullanilabilir®°.

Kemik agrisi ile gelen hastalarda enfeksiyoz osteomiyelit,
septik artrit, osteonekroz, psoriatik artrit ve neoplazmlar
(Isemi, lenfomalar, Langerhans hiicreli histiositoz, primer
malign kemik hastaligi) ile ayirici tanida yer alan KNO klinik
pratikte ¢ocuk hekimleri tarafindan az bilinmektedir.
Calismamizda amacimiz KNO tani, tedavi ve takip sireci ile
ilgili tek merkezli klinik deneyimlerimizi paylasarak
farkindalik yaratmakdr.

Yontem

Calismamiz kesitsel geriye donlk olarak Agustos 2020-
Eyltl 2023 arasinda gerceklesti. Calisma grubuna Kocaeli
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Universitesi Tip Fakiiltesi, Cocuk Saghg ve Hastaliklari
Anabilim Dali, Romatoloji Bilim Dali’'nda KNO tanisi alan O-
18 yag aras! hastalar dahil edildi. Kocaeli Universitesi Tip
Fakultesi Klinik Aragtirmalar Etik Kurulu’ndan ¢alisma igin
onay alindiktan sonra galismaya baslandi (Onay numarasi
ve tarihi: E-80418770-020-490041 sayili 23.10.2023 evrak
tarihli GOKAEK-2023/17.12).

Hastaligin tanmisi Jannson ve ark/nin? olusturdugu
kriterlere gore belirlendi. Bu kriterlere gore; 2 major veya
1 major ve 3 minor bulgu varliginda KNO tanisi konuldu.
Major bulgular; 1) kemiklerde radyolojik olarak gosterilmis
litik ve/veya sklerotik lezyonlar, 2) birden ¢ok kemikte
lezyon, 3) palmoplantar pustilozis (PPP) veya psoriazis
varligi, 4) kemik biyopsisinde enfeksiyon ajan liremesi
olmadan saptanan inflamasyon ve/veva fibrozis, skleroz
saptanmasidir. Min6r bulgular; 1) kan sayiminin normal
olmasi ve genel durumun iyi olmasi, 2) C-reaktif protein
(CRP) ve eritrosit sedimantasyon hizi (ESH)'nin hafif-orta
yuksekligi, 3) 6 aydan uzun gozlem siresi, 4) hiperostosis,
5) PPP veya psdriazis disinda diger otoimmuin hastaliklarin
varligi, 6) ailede 1. veya 2. derece akrabalarda otoimmiin
veya otoinflamatuar hastalik veya KNO varhgidir.
Hastalarin demografik verileri (yas, cinsiyet, tani yasi), aile
hikayesi (akraba evliligi, ailede romatolojik hastalik varligi),
klinik bulgulari (KNO 6ncesi tani, halsizlik, kemik agrisi, agri
zamani ve paterni, lokalize agr varligi, glinlik aktivitede
etkilenme, kemik deformitesi), laboratuvar bulgulari
(beyaz kire sayisi, hemoglobin degeri, ESH, CRP, laktat
dehidrogenaz [LDH], alkalen fosfataz [ALP], kalsiyum,
fosfor, anti nikleer antikor [ANA], insan |6kosit antijen
[HLA]-B27) kemik biyopsisi, kemik biyopsi kiltlir sonucu,
kemik mineral dansitometri (KMD), MRG sonuglari
elektronik dosyalardan geriye donik olarak tarandi ve
kayit edildi.

Hastaligin tedavi yanitini degerlendiren standart bir
yontem olmadigi icin, tedavi cevabi klinik ve radyolojik
bulgularin gerilemesi ve akut faz reaktanlarinin (AFR)
gerilemesi, remisyon ise herhangi bir klinik bulgu
olmamasi veya yeni bir odakta radyolojik bulgunun
gelismemesi olarak tanimladi. Relaps, klinik ve/veya
radyolojik bulgularin ayni veya farkli odakta tekrarlamasi
olarak tanimlandi. Ek olarak hastalarin aldiklari tedaviler,
tedavileri kullanma streleri, tedavi yanitlari, remisyon
durumu, relaps durumu, etkilenen kemikler de elektronik
kayitlardan not edildi.

istatistiksel Yontem
istatistiksel analiz igcin SPSS software veri tabani
olusturuldu. Degiskenlerin normal dagilima uygunlugu

gorsel (histogram ve olasihk grafikleri) ve analitik
yontemlerle (Kolmogorov-Smirnov/Shapiro-Wilks)
incelendi. Tanimlayici analizlerde, normal dagilima

uymayan ve ordinal degiskenler i¢in ortanca (minimum-
maksimum) deger kullanildi. Kategorik degiskenler ylizde
olarak ifade edildi.



Ozaslan ve ark., Cocuklarda Kronik Non Bakteriyel Osteomiyelit

Bulgular

Calismaya 9 KNO tanisi alan hasta dahil edildi. Hastalarin
3’0 (%33,3) kiz, 6’s1 (%66,7) erkekti. Hastalarin ortanca tani
yaslari 11 (6,5-16) yildi. Semptom baslangig yasi 9,5 (6,3 -
12,8) yil idi. Tani gecikme siresi 14,3 (2-36) ay idi.

KNO tanisi oncesinde 2 (%22,2) hastaya bliylime agrisi, 1
(%11) hastaya juvenil idiopatik artrit (JiA), 1 (%11) hastaya
kronik osteomiyelit tanisi, 1 (%11) hastaya osteoid
osteoma ve 1 (%11) hastaya da Ewing timori 6n tanisi
konulmustu. Geriye kalan 3 hastaya (%33,3) herhangi bir
tani konulamamist.

Hastalarin 1'inde (%11) ek romatolojik hastalik olarak
ailevi Akdeniz atesi (AAA) tanisi mevcuttu. MEFV
(Mediterrenean FeVer) gen analizi V726A/- idi. Hastalarin
hig birisinde romatoloji disi ek hastalik yoktu. Aile hikayesi
incelendiginde; akraba evliligi orani %11 (n = 1), ailede
romatolojik hastalik hikayesi %33,4 (n =3) idi. Akrabalarin
tanilari entezit iliskili artrit, romatoid artrit ve KNO idi.
Klinik bulgular incelendiginde; hastalarin 8'inde (%88,8)
halsizlik ve kemik agrisi vardi. Ayrica bu 8 (%88,8) hastada
glinlik aktivitelerde etkilenme vardi. Yedi (%77,7) hastada
agr surekli iken 1 (%11) hastada agri sadece aksamlari
vardi. Bir hasta ise klavikulada sislik nedeni ile
basvurmustu.

Fizik muayenede; 7 (%77,7) hastada lokalize hassasiyet, 6
(%66,6) hastada artrit (kalga = 4, ayak bilegi =2, diz = 2) ve
1 (%11) hastada da kemik deformitesi mevcuttu.
Hastalarin hicbirinde kemik disi KNO bulgulari (cilt, barsak
gibi) yoktu.

Tani aninda bakilan tetkiklerinde; ortanca beyaz kiire sayisi
7110 (6070-18300) mm?3, hemoglobin 13 (11-15) gr/dL,
trombosit sayisi 286000 (201000-556000) mm?3, CRP 13 (0-
76) mg/L, ESR 12 (3-58) mm/saat idi. Hastalarin 6’sinda
(%66,7) CRP, 3’Uinde (%33,3) ESR yuksekligi vardi. Bir (%11)
hastada ANA pozitifti, HLA-B27 ise 5 (%55,4) hastada
bakilmist ve hepsi negatifti.

Radyolojik incelemelere bakildiginda, hastalarin higbirinde
semptom bolgesine yonelik yapilan direk grafilerinde
patolojik bulgu saptanmadi. Dort hastaya kemik sintigrafisi
yapildi. Kemik sintigrafisi yapilan hastalarin birinde sag
klavikula orta kesimde fokal artmis aktivite tutulumu ve bir
digerinde sol ayak bilegi distalinde tarsal kemiklerde
heterojen diffliz ve her iki tibia proksimali 2/3 kesimde
osteoblastik aktivite artislari izlendi, diger ikisi normaldi.
Manyetik rezonans goriintiilemede, 8 (%88,8) hastada
birden ¢ok kemik lezyonu vardi. Klavikula tutulumu disinda
hastalarin higbirinde (st ekstremite tutulumu yoktu.
Ancak hastalarin 8’inde(%88,8) alt ekstremite tutulumu
vardl. En ¢ok etkilenen bolgeler sirasiyla; tibia (4 hasta),
femur (4 hasta), ayak bilegi (3 hasta), fibula (3 hasta)
klavikula (3 hasta), vertebra (2 hasta), ileum (2 hasta),
sakrum (1 hasta) ve iskium (1 hasta) idi (Sekil 1). Kemik
lezyonlari disinda bir hastada sakroiliit vardi. Femur
tutulumu olan 4 hastanin lezyonu trokanter majoér, femur
basi, femur boynu ve metafiz yerlesimli idi. Tibia tutulumu
olan 3 hastanin lezyonu metafizde, bir hastanin lezyonu
diafizde idi. Fibula tutulumu olan 3 hastanin da lezyonu
metafizde idi. MRG’de saptanan bulgular Tablo 1'de
Ozetlendi. En sik MRG bulgusu kemik iligi 6demi idi (Sekil
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2). Tim vicut MRG ile degerlendirme yapilamamistir.
Bolgesel MRG’ler gekilerek degerlendirme yapilmistir.

Klavikula: 3
Vertebra: 2
p lleum: 2

- Sakrum: 1
.e Iskium: 1
Femur: 4
Tibia: 4
Fibula: 3
Ayak bilegi: 3

Sekil 1. Manyetik Rezonans Goriintilemede Etkilenen Kemiklerin
Dagilimi

Sekil 2. a. Koronal Plan MR gorintiilerde short tau inversion
recovery (STIR) gérintlide sagda sakroiliak eklem komsulugu iliak

kemikte, solda asetabulumda, sol femur boynunda, sag
torakanter majorde meduller 6dem ile uyumlu T2 sinyal artisi
izlenmektedir.

b. Kontrast sonrasi yag baskili T1 agirlikh gorintilerde sagda
sakroiliak eklem komsulugu iliak kemikte, solda asetabulumda,
sol femur boynunda, sag torakanter majorde STIR sekansinda
karsilik gelen alanlarda kontrast tutulumu gérilmektedir.

Tablo 1. Manyetik rezonans gorintiileme bulgulari

Manyetik rezonans goriintiileme bulgular n %
Kemik iligi 6demi 5 55,6
Aktif osteoitis 3 33,3
Periostal reaksiyon 1 11,1
Kemik ekspansiyonu 0 0
Litik lezyon 0 0
Entezit 0 0

Dort hastadan lezyon bolgesinden biyopsi alindi. Biyopsi
orneklerinin tamaminda enfeksiyon olmaksizin
osteomiyelit ile uyumlu bulgularla beraber, karisik
inflamatuar infiltrasyon ve skleroz bulgulari gorild.

Tldm hastalara steroid disi anti-inflamatuar tedavi baslandi.
izlemde 7 hastaya hastalik modifiye edici ila¢ olarak
metotreksat baslandi. Bir hasta steroid disi anti-
inflamatuar tedavi ile remisyona girdi. Bir diger hastanin
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tedavisinde ise steroid disi anti-inflamatuar tedaviye yanit
vermedigi ve ¢ok odakli tutulumu oldugu igin direkt
biyolojik ajana (etanercept) gecildi. Metotreksat baslanan
7 hastadan 3’linde (%33,3) 3. ayda yeterli klinik ve
laboratuvar diizelme olmadigi igin izlemde biyolojik ajan
baslandi (etanercept =2, adalimumab =1). Ayrica bir (%11)
hastada vertebrada ¢ok odakh tutulum ve yiikseklik kaybi
oldugu icin metotreksat tedavisine ek olarak pamidronat
tedavisi baglandi.

Ortalama takip siiresi 21 ay (6-44) idi. Sekiz hasta klinik
remisyona girdi. iliak kemikte lezyonu olan bir hastanin sag
diz ve ayak bileginde tedavi altinda iken yeni lezyonu
olustu, ancak son vizitte bu hasta da klinik olarak
remisyonda idi. Etanercept baslanan hastalardan birinin
tedavisi henliz 2. ayinda oldugundan klinik yaniti takip
ediliyor.

Tartisma

Sunulan galismada klinigimizde takip ettigimiz pediatrik 9
KNO hastasinin demografik ve klinik 6zelliklerini,
radyolojik bulgularini, aldiklari tedavileri ve tedavi
yanitlarini 6zetledik. Bu calisma ile klinigimizdeki KNO
hastalarinin klinik ve tedavi yanitlarinin literatiir ile uyumlu
oldugunu saptadik.

Girschick ve ark.'? 19 iilkeden 486 olgudan olusan en genis
KNO vaka serisini yayinlamiglardir.  Calismalarinda
hastalarin %64'tinin kadin oldugunu, hastaligin ortalama
baslangic yasinin 9,9 yil oldugunu; tani gecikme siiresinin
12 ay oldugunu bildirmislerdir. Ulkemizde yapilan ve 17
hastadan olusan ¢alismada ise hastalarin %53’linlin erkek
oldugu, tani yasinin ortalama 9,4 yil oldugu ve tani
gecikme siiresinin 16 ay oldugu bildirilmistir. Fransiz
grubun 178 KNO hastasinda yaptiklari ¢alismada,
hastalarin %66’sinin kadin oldugu, ortalama yasinin 16,4
yil, ortalama semptom baslangi¢c yasinin 9,8 yil oldugu
gosterilmistir.  Yine ayni c¢alismada tanisal gecikme
siiresinin ortanca 17,3 ay oldugu belgelenmistir!*. Bizim
calismamizda ise KNO tanisi alan hastalarin %66,7’si erkek;
ortanca tani yasi 11 yil, ortanca semptom baslangi¢ yasi
9,5 yil ve ortanca tani gecikme siresi ise 14,3 ay idi.
Cinsiyet baskinlik farkhhgr olmakla birlikte ortalama tani
yasi diger calismalara gore blyik, tani gecikme siresi
diger calismalara gore ortalama aralikta idi.

Kemik agrisi ile gelen hastalarin ayirici tanisinda yer alan
KNO klinik pratikte c¢ocuk hekimleri tarafindan az
bilinmektedir. Bu nedenle bu hastalar birgok farkli 6n tani
ile tetkik ve tedavi edilmektedir. Sézeri ve ark. 3
calismalarinda KNO hastalarin ¢ogunun osteomiyelit,
fiboroma, sarkom gibi 6n tanilar ile yonlendirildigini
bildirmistir. Bizim c¢alismamizdaki hastalara da bu
hastaliklara ek olarak JiA, biiylime agrisi, osteoid osteoma
on tanilari ile yonlendirilmisti.

Girschick ve ark.? yaptg calismada hastalarin en sik
basvuru sikayetlerinin kemik agrisi (%92), eklem agrisi
(%65), kemik deformitesi (%15) oldugunu bildirmislerdir.
Dogrudan kemik tutulumuyla iliskili olmayan daha sik
gorilen belirtilerin ise miyalji (%12), mukokutanoz
bulgular (%5 akne, %5 palmoplantar pustilozis, %4
psoriasis, %3 papllopustiler lezyonlar, %2 (Urtikeryal
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dokintil) ve gastrointestinal semptomlar (%8) oldugunu
belirtmiglerdir. Sézeri ve ark.'® calismasinda kemik agrisi
tim KNO hastalarinda basvuru semptomu oldugunu,
Wipff ve ark.}* ise hastalarinin %43’Uniin etkilenen
kemikte agri/inflamasyon bulgusu ile, %11’inin artrit ile,
%20’sinin ates ile, %12'sinin kemik disi tutulum ile
basvurdugunu raporlamislardir. Calismamizda da en sik
semptom diger c¢alismalara benzer sekilde halsizlik,
bolgesel kemik agrisi ve sislik gseklinde idi. Bizim
¢alismamizda inflamatuar barsak hastaligl, akne,
palmoplantar pustilozis, psoriazis gibi kemik digi tutulum
ile bagvuran hasta yoktu.

Sozeri ve ark’nin®3 calismasinda kemik tutulumunun en
yaygin bolgeleri tibia, femur ve vertebra olarak
bildirilmisti. ~ Wipff ve ark.* 178 hastadan olusan
calismasinda hastalarin %47’sinde alt ekstremite (%14
tibia, %13 femur ve digerleri), %16’sinda pelvis %$10’unda
klavikula ~ tutulumu  oldugunu bildirmislerdir. ~ Bu
calismalarda uzun kemiklerin hangi bolgesinin (metafiz,
diafiz, epifiz) tutuldugu hakkinda bilgi verilmemistir.
Girschick ve ark/nin'? yaptigi 486 hastadan olusan
calismada; hastalarin  %37'sinde uzun kemiklerin
metafizinde, %23'linde epifizinde, %15'inde diafizinde
tutulum oldugu ve ayrica hastalarin %25'inde pelvik,
%23'linde vertebral, %10'unda gogls, %15'inde tarsal,
%3'Unde karpal, %3'iinde kranial ve %19'unda klavikula
lezyonlari gorildiigiind bildirmislerdir. Ulkemizde yapilan
15 KNO hastasinin incelendigi bir diger calismaya gore
%93,3'Unde alt ekstremite tutulumu, %53,3'linde st
ekstremite tutulumu oldugunu gdsterilmistir!®. Tutulum
yerleri incelendiginde  bizim ¢alismamizda  diger
galismalara benzer sekilde en sk alt ekstremite
kemiklerinin [tibia (%44,4) ve femur (%44,4)] etkilendigini,
bu uzun kemiklerde ise en sik metafiz kisminin tutuldugu
gorildi.

Diger otoinflamatuar hastaliklarin aksine tani aninda KNO
hastalarinda genellikle tam kan sayimi normal ve akut faz
yanitlari ise hafif yiksek saptanir®'>'3, inflamatuar
belirteglerin ¢ok ylksek oldugu durumlarda ise enfeksiyoz
osteomiyelit veya malign hastaliklar ayirici tanida akilda
tutulmalidir. Daha 6nce yapilan 486 hastadan olusan en
fazla hasta sayilil KNO kohortunda hastalarin %59'unda
ESH, %49'unda CRP, %14'linde beyaz kan hiicresi sayimi ve
%12'sinde serum amiloid A degerleri yliksek saptanmistir.
HLA-B27, 486 KNO hastasindan 163 hastaya bakilmis olup
%7,9’unda pozitif bulunmustur®?. Bizim ¢alismamizda da
literatlir ile uyumlu sekilde %66 hastada CRP 13 (0-76)
mg/L, ESH 12 (3-58) mm/saat seklinde hafif ylkseklik
saptandi. Ancak, 9 hastamizin 5’ine HLA-B27 bakilmis olup
hepsi negatif saptandi.

Kronik  nonbakteriyel osteomiyelit  otoantikorlarin
yoklugunda ortaya c¢ikan sistemik inflamasyon ataklari ile
karakterize otoinflamatuar bir hastaliktir?>.  AAA,
otoinflamatuar hastaliklarin bir prototipidir ve tlkemizde
oldukga yaygin gorilir. Diger romatolojik hastaliklar ile
beraber goriilme sikhg vyiiksektir. Sozeri ve ark.'?
calismasinda 17 KNO vakasinin 4’linde AAA iliskili
mutasyon tespit edilmistir. Bu vakalarin tedavisine kolsisin
tedavisi de eklendiginde hastaligin klinik siddetinin
azaldigini gozlemlemislerdir. Bizim ¢alismamizda ise 4
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hastaya MEFV gen analizi bakildi ve bir hastada
heterozigot mutasyon tespit edildi. V726A/- mutasyonu
olan hasta metotreksat ile klinik remisyona girdi. KNO ve
MEFV mutasyonu arasinda iliskinin degerlendirilmesi igin
daha ¢ok sayida hastaya ihtiyag vardir.

Manyetik rezonans gorintileme hastaligin tanisi igin
oldukca o6nemli bir yontem olup, KNO'nun tipik
gorintileme bulgularnt  arasinda uzun  kemiklerin
metafizlerinde ve medial klavikulalarda litik ve sklerotik
lezyonlar yer alir. Diger yaygin hastalik bolgeleri vertebra,
pelvis, kostalar ve mandibuladir. Bunun yani sira kemik iligi
o6demi, periost reaksiyonu, kemigin ekspansiyonu, entezit
gibi bulgular da gériilebilmektedir'®. Girschick ve ark.’nin'?
calismasinda hastalarin 327'sine (%70) goriintileme ile
osteit ve 14'line (%3) osteoporoz tanisi konulmustur.
Hastalarin 105'inde (%22) osteolitik lezyonlar ve 68'inde
(%15) ise hiperostoz tespit edilmistir. Ulkemizde yapilan 17
hastadan  olusan  ¢alismada KNO  hastalarinin
gorintulemelerinde en sik kemik iligi 6demi, skleroz ve
periost reaksiyonu oldugu bildirilmistir’3. On bes hastadan
olusan baska bir calismada ise kemik iligi 6demi, osteoit ve
periost reaksiyonu en sik gorilen bulgular olarak
raporlanmistir’®. Bizim calismamizda ise bdlgesel MRG'de
en sik kemik iligi 6demi, aktif osteoitis, periostal reaksiyon
goruldi. Tum vicut MRG’nin, hem sessiz lezyonlar
tanimlamak hem de hastalik aktivitesini izlemek ve ayrica
tedavi yanitlar icin radyografilerden ve kemik
taramalarindan daha hassas oldugu bildirilmistir®>.
Radyolojik inceleme disinda patolojik incelmeler de tanida
yardimcidir. En biyilik hasta sayili KNO kohortundaki 486
hastadan 281’ine kemik biyopsisi yapilmistir. Histolojik
degerlendirmelerin = %31’inde  lenfositik, %14’linde
granilositik, %32’sinde hem graniilositik hem lenfositik
infiltrasyon ve %23’inde ise skleroz saptanmistir!2,
Calismamizda ise 9 hastanin 4’line kemik biyopsisi
yapildiginda hepsinin histolojik sonucu karisik inflamasyon
ve skleroz ile uyumlu saptandi.

Calismalar steroid disi anti-inflamatuar ilaglarin vertebra
disi KNO'lu hastalar igin ilk segcenek olarak kabul edildigini
gostermistir. Fakat alevlenme durumu kortikosteroidler,
biyolojik ilaglar veya hastalik modifiye edici ilaglar
gerektirebilir'’. Steroid disi anti-inflamatuar ilaglar KNO
hastasinda agriyi azaltip ve remisyonu saglayabilir®”*3,
Girschick ve ark.’nin'? 486 vakadan olusan calismasinda
hastalarin neredeyse tamamina yakininin (%91) steroid
disi  anti-inflamatuar ilaglar  kullandigl,  %26’sinin
glukokortikoid, %16’nin bifosfonat, %11’inin silfasalazin
ve %13’Unin anti-TNF ilaglar kullandigi bildirilmislerdir.
Calismalarinda ayrica bifosfonatlar, steroid disi anti-
inflamatuar ilaglar, glukokortikoidler ve silfasalazine
tedavi yanit oranlarini (kismi yanit ve birlikte remisyon)
sirastyla %91, %91, %92 ve %87 olarak bildirilmislerdir.
Metotreksat ve etanerseptin, Ozellikle glukokortikoid ve
bifosfonatlarla karsilastirildiginda (sirasiyla %71 ve %71)
daha az etkili oldugu belirtilmislerdir. Ulkemizden yapilan
KNO serisinde hastalarin %13,3’linlin sadece steroid disl
antiinflamatuar tedavisi ile remisyona girdigi, %75’inde ise
ancak biyolojik tedavi ile remisyona ulasilabildigi
bildirilmistir'®. Bizim ¢alismamizda ise diger calismalara
benzer sekilde tiim hastalara steroid disi anti-inflamatuar
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tedavi baslandi>*Y7, Bir hasta steroid disi anti-
inflamatuar ilag ve kolsisin ile remisyona girerken
metotreksat baglanan 7 hastanin 4’0 remisyona girdi.
Metotreksat yanitsiz olan 3 hastada ise anti-TNF ilag ile
remisyona gorilda. Bir hastada ise vertebrada ¢ok odakh
tutulum ve vyukseklik kaybi oldugu icin metotreksat
tedavisine ek olarak bifosfonat (pamidronat) tedavisi
verildi. KNO'ya yonelik tedavi protokolleri olusturmak igin
ulusal ve uluslararasi fikir birligiyle hedefe yonelik tedavi
stratejilerine ihtiya¢ duyulmaktadir. Bu amagla Kuzey
Amerika kurulusu olan Cocukluk Gagi Artrit ve Romatoloji

Arastirma  Toplulugu’'nun  (Childhood Arthritis and
Rheumatology Research Alliance; CARRA) yaptgi
calismada bazi tedavi prensiplerinde fikir birligine

varmistir. Steroid disi antiinflamatuar tedavisine direngli
ve/veya aktif spinal lezyonlari olan KNO hastalar igin
tedavinin ilk 12 ayi igin 6nerilen ti¢ konsensus tedavi plani
sunlardir: 1) metotreksat veya silfasalazin 2) TNF-alfa
inhibitorleri (istege bagli metotreksat ile kullanimi) ve 3)
bifosfonatlar.  Tim  rejimler  igin kisa  sireli
glukokortikoidlere ve steroid disi antiinflamatuar tedavinin
devamina izin verilebilir. Bu calismada Onerilen tedavi
planlarindan hangisinin en iyi tedavi plani olduguna dair
gucli kanitlar olmadigini, bu nedenle daha fazla ileriye
yonelik calisma yapilmasi gerektigini bildirmislerdir®®.

Kisithlik

Calismamizin geriye donik ve tek merkezden olmasi,
hasta sayimizin az olmasi, hastalarimiza tim viicut MRG
ile degerlendirme yapamamis olmamiz kisithliklarimizi
olusturmaktadir.

Sonug

Sonug olarak KNO ilerleyici ve tekrarlama 6zelligine sahip
olan kronik bir hastaliktir. Steroid disi anti-inflamatuar
ilaclar, anti-TNF ajanlar, bifosfonatlar ¢ogu hastanin
tedavisinde etkilidir. Ortak bir tedavi protokoll olmadigi
icin tedavi rejimi klinisyenin tecriibesine ve hastanin klinik
bulgularina gore sekillenmektedir. Nadir gorilmesi ve
dislama tanisi olmasi nedeniyle taniya kadar gegen sire
siklikla gecikmekte ve vyanhs ve/veya eksik tedavi
edilmektedir. Teshis ve uygun tedavideki bu gecikme,
yatan hasta bakiminda uzun siireli antibiyotik tedavisine,
coklu goriintiileme c¢alismalarindan gereksiz radyasyona
maruz kalmaya ve kemik biyopsileri de dahil olmak lizere
tekrarlanan girisimlere yol agarak KNO hastalari igin blyiik
bir zorluk teskil etmektedir. Az goérilen romatolojik
hastaliklardan olan KNO icin genel pediatri uzmanlarinin
farkindaliginin olmasi ve KNO disindiigiinde pediatrik
romatoloji uzmanina yoOnlendirme yapmasi tani
gecikmesini azaltacagini, tedavi basarisini artiracagini
ongormekteyiz.

Etik Standartlara Uygunluk

Kocaeli Universitesi Tip Fakiiltesi Klinik Arastirmalar Etik
Kurulu onayi alinmigtir. Tim prosediirler, kurumsal ve/veya
ulusal arastirma komitesinin etik standartlarina ve 1964
Helsinki Bildirgesi'ne uygun olarak gerceklestirilmistir.
(Onay numarasi ve tarihi: E-80418770-020-490041 sayili
23.10.2023 evrak tarihli GOKAEK-2023/17.12)
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ABSTRACT

Objective: Eosinophilic esophagitis is a Th2, antigen driven disease in
which chronic, eosinophilic inflammation results with symptoms of
esophageal dysfunction. There are many diseases in the differential
diagnosis, the most important one is gastroesophageal reflux
diseases. We aimed to investigate the use of fecal calprotectin, ECP,
IL-5 and IL-13 in distinguishing these two diseases and in the diagnosis
of eosinophilic esophagitis.

Method: Forty children who had gastroscopic examination and who
had macroscopic and/or microscopic pathologic findings compatible
with eosinophilic esophagitis or gastroesophageal reflux disease were
enrolled. The FC level, complete blood count, C reactive protein
(CRP), eosinophilic cationic protein (ECP), total immunoglobulin E
(IgE), specific IgE, IL-5, IL-13 were studied and compared with healthy
controls.

Results: The eosinophil number, CRP, total IgE, serum IL-5, IL-13 and
FC levels were significantly higher in the eosinophilic esophagitis
group compared to the healthy controls (P<0.05). The leukocyte
count, AEC, CRP, total IgE, ECP and serum IL-5 levels were significantly
higher in the eosinophilic esophagitis group (P<0.05). The FC level was
higher in patients with eosinophilic esophagitis than ones with
gastroesophageal reflux disease, but there was no statistically
significant difference (P=0.055). Total IgE value (r=0.489) and ECP
(r=0.810) were correlated with the tissue eosinophil count in
eosinophilic esophagitis (P=0.001; <0.001).

Conclusion: It is difficult to differentiate eosinophilic esophagitis from
gastroesophageal reflux disease clinically and the gold standard test
for differentiation is still biopsy. In this study a remarkable result was
that ECP may be helpful for the diagnosis of eosinophilic esophagitis.
Keywords: Children, eosinophilic, calprotectin, interleukin,
esophagitis
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Amag: Eozinofilik 6zofajit, kronik, eozinofilik inflamasyonun 6zofagus
fonksiyon bozuklugu semptomlariyla sonuglandigl, Th2, antijen
kaynakl bir hastaliktir. Ayirici tanida pek ¢ok hastalik vardir, en
o6nemlisi gastro6zofageal reflii hastalidir. Bu iki hastaligin ayrimini
yapmada ve eozinofilik 6zofajit tanisinda fekal kalprotektin, ECP, IL-5
ve IL-13'tn kullanimini aragtirmayi amagladik.

Yéntem: Gastroskopi uygulanan, makroskobik ve/veya mikroskobik
patolojik bulgulari eozinofilik 6zofajit veya gastrodzofageal refll
hastaligi ile uyumlu olan 40 cocuk g¢alismaya alindi. Kalproteiktin
dlzeyi, eozinofilik katyonik protein (ECP), IL-5, IL-13 incelendi ve
saglikl kontrollerle karsilagtiriidi.

Bulgular: Eozinofil sayisi, CRP, toplam IgE, serum IL-5, IL-13 ve
kalprotektin duizeyleri, kontrol grubuna kiyasla eozinofilik 6zofajit
grubunda anlamli derecede yiiksekti (P<0.05). Lokosit sayisi, AEC,
CRP, toplam Igg, ECP ve serum IL-5 dlzeyleri eozinofilik 6zofajit
grubunda anlamli derecede yiksekti (P<0.05). Kalprotektin diizeyi
eozinofilik 6zofajitli hastalarda gastrotzofageal refli hastaligi olan
hastalara gore daha yiksekti ancak istatistiksel olarak anlamli bir fark
yoktu (P=0.055). Total IgE degeri (r=0,489) ve ECP (r=0,810) eozinofilik
ozofajitdeki doku eozinofil sayisi ile koreleydi (P=0,001; <0,001)
Sonug: Eozinofilik 6zofajiti gastroozofageal refli hastaligindan klinik
olarak ayirmak zordur ve ayrim igin altin standart test hala biyopsidir.
Bu c¢alismada ECP'nin eozinofilik 6zofajit tanisinda yardimci
olabilecegi dikkat gekici bir sonugtur.

Anahtar Kelimeler: Cocuklar, eozinofilik, interlokin, kalprotektin,
ozofajit
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Introduction

Eosinophilic esophagitis (EoE) is a chronic, immune-
mediated disease affecting both children and adults.? It
results in esophageal dysfunction. Since children with
EoE have many symptoms such as abdominal pain,
vomiting, failure to thrive, food refusal, and heartburn,
those symptoms may be confused with many diseases
including gastroesophageal reflux disease (GERD), food
allergies, inflammatory bowel diseases, and functional
disorders.!®> Among those gastroesophageal reflux
disease is mostly confusing that symptoms such as
heartburn, chest pain, food refusal, or vomiting overlap
with EoE. For pediatricians, it is a challenge to
differentiate EoE from GERD. Gastroscopy and biopsy are
more definite diagnostic methods.*° Exploration of the
upper gastrointestinal system by endoscopy is an
invasive procedure which should be absolutely
performed in individuals with intractable gastrointestinal
complaints.* There are limited data about validated non-
invasive laboratory tests which will help to differentiate
EoE from GERD and to evaluate EoF disease activity.*5°
Faecal calprotectin is a simple, inexpensive, sensitive,
and non-invasive method that can be used in the
diagnosis and follow-up of intestinal inflammation in
children, and can be used as erythrocyte sedimentation
rate (ESR) or C reactive protein (CRP) of the intestines.!!
Calprotectin is a calcium-binding, neutrophilic, and
cytosolic protein with immunomodulatory, antimicrobial
and antiproliferative properties. It is mostly found in the
cytoplasm of neutrophils (constitutes 60% of cytoplasmic
protein) and with a lower rate in monocytes and reactive
macrophages.

Pathological conditions which change the permeability of
the intestinal mucosa led to an increase in neutrophil and
granulocyte migration and FC levels. An increased
calprotectin level may also be found in patients with
upper gastrointestinal damage.!? Therefore, we
hypothesize that measurement of FC may be performed
as a noninvasive method in specifying the etiology of
esophagitis. We aimed to assess the utility of eosinophilic
cationic protein (ECP), interleukin-5 (IL-5), interleukin-13
(IL-13), and FC in differentiation of EoE from GERD.

Methods

Study Design and Participants

We enrolled patients aged between 6 months and 18
years who presented to Istanbul University, Cerrahpasa
Medical Faculty, Pediatric Gastroenterology Outpatient
Clinic between April 2012 and June 2014 with treatment-
resistant upper gastrointestinal system complaint and
who were found to have EoE or GERD on gastroscopy
prospectively. The diagnosis is based on the 2011
updated diagnostic criteria of the 2007 consensus.’
Pediatric patients whose upper gastrointestinal system
complaints did not clinically respond to three-week or
longer anti-reflux treatment were included. Patients with
other causes of esophageal eosinophilia were excluded.
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The patients were interrogated in terms of presentation
complaints, accompanying conditions, complaints
related to atopy, family history and compliance with
previous treatment. A detailed physical examination was
performed. Complete blood count, CRP, and
immunoglobulins (IgG, IgA, 1gM, IgE) were studied.
Specific IgE f1 (egg white specific IgE), f2 (cow milk
specific 1gE), and food mixed panel; egg white, milk,
codfish, wheat flour, peanut) were studied in patients
below two years of age. Skin prick test was performed on
the patients above four years of age.

Gastroscopy was performed in the Pediatric
Gastroenterology Endoscopy Unit. A total of >4 biopsy
samples were obtained from the upper, middle, and
lower parts of the esophagus and these samples were
evaluated in Pathology Laboratory. Samples from the
stomach and the duodenum were also taken to exclude
concomitant eosinophilic gastroenteritis.

On biopsy assessment, the patients in whom at least 215
eosinophils were observed on each high-power field
(HPF) (x400) in the esophageal epithelium and no
eosinophil was found in the stomach and duodenum
were diagnosed as EoE. GERD was diagnosed in patients
who had less than 15 eosinophils in the biopsy sample
and whose histopathological diagnosis was compatible
with reflux esophagitis. Serum IL-5, IL-13, ECP, and FC
levels were studied in both EoE and GERD groups and
compared with healthy controls (HCs).

As HCs, we included 24 children who had no allergic or
gastrointestinal findings and had presented to outpatient
clinics for routine follow-up or vaccination. They had no
underlying diseases. Care was taken such that no
infectious diseases was present at the time of serum and
faecal sampling. Their physical examinations were
normal and there were no signs of infection. Complete
blood cell counts were normal and CRP levels were
negative.

Written informed consent was obtained from patients or
their legal caregivers. The study was approved by
Istanbul University Cerrahpasa Medical Faculty Clinical
Research Ethics Committee (2012/10051).

Laboratory

Specific IgE (f1, f2 ve f5) was studied using Phadia 100
Unicap device (Phadia Austria GmbH Donau-City-Str. 1,
AT-1220 VIENNA, Austria). Total IgE was studied using
Siemens BN2 nephelometer device (Siemens, Munich,
Germany) nephelometrically in Cerrahpasa Medical
Faculty, Pediatric Immunology Laboratory. Age-
dependent values were considered in the assessment of
serum total IgE levels, whereas specific IgE levels above
0.35 kU//L were considered positive.

Serum IL-5 and IL-13 were studied with Platinum Elisa kit
using Biotech Instruments, Inc. ELX 800 (USA) ELISA
device in Cerrahpasa Medical Faculty Central
Biochemistry Laboratory.

After the faecal samples were obtained, they were
processed on at least the second day. A 15 mg was
weighed by highly sensitive scale, 0.75 ml buffer solution
was added and mixed by vortex for 20 minutes and
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centrifuged at 10 000 rpm for 5 minutes. After the
supernatant of the solution was taken, it was placed in a
small storage tube and kept at -80°C. Faecal calprotectin
was studied using Biotech Instruments, Inc. ELX 800
(USA) ELISA device and Faecal Calprotectin MRP8/14 Elisa
kit in Biochemistry Laboratory.

Statistics

Statistical analysis of the data was performed using SPSS
22.0 package program (SPSS, IBM Ltd, UK). The
categorical variables were expressed as digits and
percentages. The continuous variables were expressed as
mean and standard deviation. In-group comparisons
were performed by student’s t-test. Non-parametric
Kruskal-Wallis analysis and Man Whitney U test were
used in comparison between the groups. Spearman
analysis was used in correlation analysis. Binary logistic
regression analysis was performed for dependent

variables. A P value of <0.05 was considered statistically
significant.

Results

During the study period, a total of 218 patients had
gastroscopy and 40 of them were enrolled (27 patients
with GERD and 13 patients with EoE). The study flow
diagram is given in Figure 1. In the GERD group more than
half of the patients were female (n=17, 63%). The median
(IQR) age of the patients with GERD was 12 (9) years. Nine
(69.2%) of 13 patients with EoE were male. The median
(IQR) age of the patients with EoE was 4 (9.8) years.
Patients with EoE were younger than patients with GERD
(P=0.005). Two patients with EoE were siblings and one
was the cousin of those siblings. Demographics,
complaints, and physical examination findings are
summarized in Table 1.

[ Patients applied gastroscopy

n=218

l

‘ 62 refused to participate ‘

‘ Patients agreed to participate

n=156

)

l

b | 80 had missing lab tests ‘

Patients fulfill the criteria

‘ n=76

)

l

36 patients with peptic
esophagitis refused to

Patients Enrolled to the study

‘ n= 40

give blood/fecal samples

/

Peptic esophagitis
n=27

.

L Eosinophilic esophagitis

n=13 ’

Healthy control

‘ n=24

Figure 1. Study flow diagram

In the EoE group, family history of atopy, refusal of
feeding, abdominal distension, inability to gain weight,
feeling of abdominal discomfort, and history of reactive
airway disease, history of atopic dermatitis was higher
compared to the GERD group (P <0.05). At admission,
abdominal pain was the most common complaint in both
groups.

No significant difference was present between the GERD
and HCs in terms of FC (P=0.571) (Figure 2).

The skin prick test was positive in nine (62.9%) patients
with EoE. A positive response against house dust mite
was present in six of them and a positive response against
food panel was also present. Serum-specific IgE levels
were increased in two of the patients with EoE. One had
increased f1 and f2 (>0.35); the other one had increased
f1 and f5.
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On gastroscopic examination, nodular appearance was
present in nine patients (62.9%) with EoE, hyperemia was
present in five (38.46%) and striation was in four (30.7%)
(Table 2). On microscopic examination of biopsy samples,
the mean eosinophil count on HPF was 80.9 (Figure 3).
There was an eosinophilic nodule on the biopsy sample
of a patient shown in Figure 3.

Absolute eosinophil count (AEC), CRP, total IgE, IL-5, IL-
13, and FC levels were significantly higher in the EoE
group compared to the HCs (P= 0.013; <0.001; <0.001;
0.010; 0.003; 0.033, respectively) (Figure 2). The FC levels
were higher in the EoE group than in GERD, but there was
no statistically significant difference (P=0.055; 0.292)
(Figure 2). The white blood cell (WBC) count, AEC, CRP,
total IgE, ECP, and IL-5 levels were significantly higher in
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the EoE group compared to GERD (P=0.003; 0.001; 0.016;
0.005; <0.001; 0.005, respectively) (Figure 2).

Correlation analysis was performed to evaluate if there
was a significant correlation between the gastroscopic
findings (nodular appearance, striation, hyperemia and
stenosis) and laboratory findings in the patients with EoE.
There was a statistically significant correlation between
nodular appearance, and WBC count, AEC, and ECP level
(Table 3). ECP level was an independent predictor of

nodular appearance with regression analysis (including
WBC, AEC, and ECP level) (=0.049; P=0.016).

When correlation analysis was performed for striation in
the esophagus and laboratory data, there was a
significant correlation between striation in the
esophagus and AEC, total IgE and IL-5 levels (Table 3). No
independent predictor was found in the regression
analysis.

Table 1. Demographic and clinical characteristics of patients with esophagitis

Characteristics Eosinophilic esophagitis Peptic esophagitis P
No of Patients, n (%) 13 (32.5) 27 (67.5) NA
Sex F/M (n, %) 4(30.8) /9 (69.2) 17 (63) /10 (37) NA
Age, years, median (IQR) 4(9.8) 12 (9) NA
Height SDS 1SD -0.60£2.25 0.0610.91 NA
Weight SDS +SD -1.09+1.70 -0.09+0.85 NA
Complaints and Findings (n, %)

Family history of the same complaint 7 (53.8) 13 (48.1) 0.50
Atopy in a family member 10(76.9) 2(7.4) <0.001
Refusal of feeding 9(69.2) 1(3.7) <0.001
Vomiting 7(53.8) 9(33.3) 0.180
Regurgitation 4(30.8) 8(29.6) 0.609
Abdominal distension 7 (53.8) 4(14.8) 0.015
Abdominal pain 11 (84.6) 24 (88.9) 0.531
Epigastric pain 11 (84.6) 20 (74.1) 0.376
Dysphagia 4 (30.8) 6(22.2) 0.414
Weight gain failure 8 (61.5) 2(7.4) <0.001
Feeling floating 3(23.1) 0 0.029
History of reactive airway disease 9(69.2) 1(3.7) <0.001
Atopic dermatitis 11 (84.6) 4(14.8) <0.001
Abdominal tenderness 3(23.1) 6(22.2) 0.624

F/M: Female/Male, n: number, SD: Standard deviation, SDS: Standard deviation score
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Figure 2. Laboratory results
*P<0.05; ** P<0.01; *** P<0.001
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Table 2. Gastroscopic and histopathological findings of the patients with eosinophilic esophagitis

Gastroscopic findings Histopathological findings

Patient Nodular . . Peak eosinophil Microabscess with  Superficial Squamous epithelial  Papillary
number  appearance Striation  Hyperemia  Lump count/HPF* eosinophilia eosinophilia infiltration extension

1 + - - - too much - + - -

2 + - + - 16 - + -

3 . . i i very dense . . . .

>55

4 + - - - 18 - + - -

5 - + + - 25 - + - +

6 + - + - 20 - + - -

7 + - + - 17 - - - +

8 + - - 16 - + - -

9 - - + - >55 - + + -

10 - + - - 24 - + + -

11 + + - - 17 - + + -

12 - + - - 230 - + + +

13 + - - - 16 - + - -

*HPF: High power field

Figure 3. Microscopic examinations of biopsy samples of patients with eosinophilic esophagitis (A, B, C, D). Mean eosinophil count was 80.9/HPF. Arrows
show eosinophils. B. Patient 3 had eosinophilic micro-abscess formation

Table 3. Correlation analysis of nodular appearance and striation in the esophagus of EoE patients

Nodular appearance Striation in the esophagus
r* P r* P

White cell count, mm?3 0.335 0.035 0.119 0.464
Eosinophil count, mm?3 0.387 0.014 0.310 0.051
CRP, mg/dL 0.239 0.138 0.447 0.004
Total IgE, mg/dL 0.667 <0.001 0.379 0.160
ECP, ug/L 0.273 0.089 0.314 0.048
IL-5, pg/mL 0.018 0.911 0.195 0.228
IL-13, pg/mL 0.27 0.083 0.116 0.478

CRP: C reactive protein, ECP: Eosinophilic cationic protein, IL-5: interleukin-5, IL-13: interleukin-13
*r: Correlation coefficient
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Discussion

In this prospective study which includes children with EoE
and GERD, we identified some laboratory tests that have
the potential as noninvasive diagnostic tests that may be
helpful in the diagnosis of EoE. In addition, unlike
previous studies, we evaluated whether FC has a place in
the diagnostic evaluation.’>® We showed that EoE
patients had higher FC levels compared to GERD patients
and HCs, but further studies are needed to support this
conclusion. Inflammatory markers such as white blood
cell count, AEC, CRP, serum total Ig, ECP and IL-5 values
were significantly higher in the EoE group compared to
GERD patients. Another remarkable finding was that ECP
was an independent predictor of nodular appearance in
EoE patients.

The cause of EoE is not fully understood, but presence of
food or aeroallergen hypersensitivity has been reported
in most patients.»*%° Increased AEC, increased total IgE
level and abnormal allergy tests are helpful in the
diagnosis.>® Many studies have evaluated AEC as
biomarker for EoE.2*° Weschler JB et al.?! concluded that
AEC correlated with tissue eosinophil density. Similarly,
we found that AEC was increased in patients with EoE and
there was a statistically significant correlation between
the blood AEC and esophageal tissue eosinophil count.
This relationship may be a helpful marker for predicting
tissue eosinophilia in future studies. Moreover, there was
a statistically significant correlation between serum total
IgE level and tissue eosinophil count. In the regression
analysis, the total IgE level was found to be an
independent predictor of tissue eosinophil count. This
may be related to the fact that most of patients (62.9%)
had a positive skin prick test and thus with IgE-mediated
allergic status. On the other hand, the presence of non-
IgE-mediated allergic responses may explain why the role
of IgE in EoE disease activity is limited.'>?> Rodriguez-
Sanchez et al.?? reported there is no correlation between
serum total IgE level and tissue eosinophil count.

Whilst ECP is widely used in the assessment of atopic
conditions, there are a limited number of studies
demonstrating its use in the assessment of EoE.}+16
Chehade et al.?® and Rodriguez-Sdnchez et al.?? had
reported that the ECP levels were higher in EoE group
than in the HCs. In our study the mean ECP level was
higher in patients with EoE than in GERD patients. These
results lead us to think that ECP may be a useful marker
for EoE as in other allergic diseases.

There are few ancillary laboratory tests that are
significantly associated with the endoscopic appearance
of EoE and tissue eosinophil count.®32 |n view of our
findings, considering the statistically significant
association of ECP with both nodular appearance and
tissue eosinophil count, ECP may be a useful surrogate
marker in the evaluation of EoE.

In some studies, FC level was evaluated in patients with
food allergy and GERD. Beser et al.2* reported higher level
of FC in patients with cow’s milk allergy (CMA) compared
to HCs. Canani et al.?> found the FC levels of 17 patients
with GERD to be significantly higher compared to HCs.
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However, no significant difference was found between FC
levels of GERD patients and HCs in this study.

One of the limitations in our study is the relatively small
cohort of patients with EoE. Our results suggest that FC
and ECP can be used in the differential diagnosis of EoE.
However, further studies involving larger numbers of
patients are needed before FC can be used as a diagnostic
marker in clinical practice. Another limitation is the fact
that we could not analyse the longitudinal levels of the
tests we measured. Lastly, concentrations were
measured only at admission and serial measurements at
specific time intervals might better elucidate their role on
disease activity.

In conclusion, it is difficult to clinically differentiate EoE
from GERD, but allergic findings such as atopic
dermatitis, reactive airway disease and family history of
atopy may be prominent in patients with EoE. The gold
standard for the diagnosis of EoE is biopsy findings
showing  increased intraepithelial  oesophageal
eosinophils without concomitant eosinophilic infiltration
in the stomach or duodenum. A remarkable result of this
study was that ECP was an independent predictor of
nodular appearance, the most common endoscopic
finding in patients with EoE.
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Amag: Arastirmanin amaci, preterm bebegi olan annelerin erken
lohusalik slrecinde emzirme Oz-yeterliligini, algiladiklar es
destegini ve bunlar arasindaki iliskiyi belirlemektir.

Yoéntem: Tanimlayici ve kesitsel tipte olan arastirma, Turkiye’nin
Karadeniz Bolgesi'nde yer alan bir hastanenin yenidogan
servislerinde yatan 142 anne ile yapilmistir. Veriler “Anne Bilgi
Formu”, “Preterm Bebeklerin Anneleri igin Emzirme Oz-Yeterlilik
Olgegi-Kisa Form (PBAEOQ)” ve "Erken Lohusalik Sirecinde
Kadinlarin  Algiladiklari  Es Destegi Olcegi (ELKAEDO)" ile
toplanmistir. Veriler tanimlayici istatistikler, bagimsiz 6rneklem t
testi, tek yonlu varyans analizi, Tukey HSD testi, pearson korelasyon
analizi ve basit dogrusal regresyon analizi ile degerlendirilmistir.
Bulgular: Annelerin PBAEOO toplam puan ortalamasi 73,59+15,33
ve ELKAEDO toplam puan ortalamasi 66,76%9,82 idi. Annelerin
ELKAEDO puanlari ile PBAEOO puanlari arasinda pozitif yonli
anlamli iliski belirlendi (p=0,018). Preterm bebeklerin annelerinin
erken lohusalik stirecinde algiladiklar es destegi, emzirme 06z-
yeterliligini anlamli olarak etkilemektedir (p=0,018). Ebeveynlerin
egitim durumu, annelerin ¢alisma durumu ve emzirme egitimi
almasi ile PBAEOO puanlari arasinda istatistiksel olarak anlamli fark
saptandi (p<0,05). Annelerin gebelik izlemlerine esi ile birlikte
gitmesi ile ELKAEDO puanlari arasinda istatistiksel olarak anlamli
fark bulundu (p<0,05). Evlilik strresi arttikca annelerin algiladig es
desteginin arttig1 saptandi (p=0,016).

Sonug: Preterm bebeklerin annelerinin emzirme 6z-yeterliliginin ve
erken lohusalik strecinde algiladiklari es desteginin ortalamanin
Uzerinde/iyi duzeyde oldugu; es destegi arttikca emzirme Oz-
yeterliliginin arttigi ortaya ¢ikmstir.

Anahtar Kelimeler: Emzirme; esler; sosyal destek; postpartum
kadinlar; premature bebekler.

\_

ABSTRACT \

Objective: To determine breastfeeding self-efficacy, perceived spousal
support and the relationship between these in early postpartum period
of mothers with preterm infants.

Methods: This descriptive and cross-sectional study was conducted with
142 mothers hospitalized in the neonatal services of a hospital located in
the Black Sea Region of Turkey. The data were collected by using
“Maternal Information Form”, “Breastfeeding Self-Efficacy Scale for
Mothers of Preterm Infants (BSES-SF)” and “The Scale of Perceived
Spousal Support among Women in the Early Postpartum (SPSSWEP)”.
Data were evaluated by using descriptive statistics, independent samples
t test, one-way analysis of variance, Tukey HSD test, Pearson correlation
analysis and simple linear regression.

Results: Mean BSES-SF total score of mothers was 73.59+15.33 and their
mean SPSSWEP total score was 66.7619.82. A positive significant
correlation was found between mothers’ SPSSWEP scores and BSES-SF
scores (p=0.018). Perceived spousal support during early postpartum
period affected breastfeeding self-efficacy of mothers significantly
(p=0.018). A statistically significant difference was found between
educational status of parents, employment status of mothers, mothers’
states of having received education on breastfeeding and BSES-SF scores
(p<0.05). A statistically significant difference was found between
mothers’ attending pregnancy follow-ups with their spouses and
SPSSWEP scores (p<0.05). It was found that as the duration of marriage
increased, spousal support perceived by mothers increased (p=0.016).
Conclusion: It was found that the breastfeeding self-efficacy levels of
mothers of preterm infants and the spousal support they perceived in the
early postpartum period were above average/good level and
breastfeeding self-efficacy increased as spousal support increased.

Keywords: Breastfeeding; postpartum women; premature infants; social

support; spouses.
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Baltaci ve ark., Emzirme Oz-yeterlilik ve Es Destegi

Giris

Erken dogumlar (<37. gebelik haftasi) kiiresel bir saghk
sorunu olmaya devam etmektedir. Diinyada her 10
bebekten birinin prematiire dogdugu, her 40 saniyede bir

bu bebeklerden birinin yasamini  kaybettigi ve
milyonlarcasinin da engelli olarak hayatta kaldig
bildirilmistir.!  Turkiye’de ise durum benzerdir ve

prematiire dogum orani %15,6’dir.?

Prematiire bebeklere, olgunlasmamis vicut yapi ve
fonksiyonlari, genellikle klinik olarak stabil olmayan saglik
durumlarindan dolayr miidahale edilmesi gerekmektedir.
Bu bebeklerin enfeksiyon gecirmelerini onlemek ve
bagisikhk sistemlerini gelistirmek icin destege ihtiyaclari
vardir.3 Anne siitii bu destegin kisa ve uzun vadeli fiziksel
ve psikolojik yararlari agisindan en 6nemli bilesenini
olusturmaktadir. Anne sitli, besin degerinin yani sira
prematire bebeklerin blylmesi, bilissel ve nérogelisimsel
sonuglari agisindan gerekli olan biyoaktif faktorlerin
saglanmasi ve kok hicreler icermesi bakimindan
onemlidir. Emzirme, bu bebeklerin iyilesmesini destekle-
yebilir, sagkalim sansini artirabilir ve anne-bebek arasinda
gicli bir bag olusturabilir.*> Fakat preterm bebeklerin
emzirme insidansi, term bebeklere gére daha disliktir.
Ozellikle dogum sonrasi ilk ay, anne emzirmeyi birakmasi
acisindan risk altindadir. Yetersiz siit salinimi ve emzirme
gugclukleri, gec preterm bebeklerin anneleri icin emzirmeyi
azaltmanin ya da erkenden birakmanin yaygin nedenlerin-
dendir.® Bu bebeklerin annelerinin bebegini emzirme
yetenegine olan gliveni yani emzirme 6z yeterliligi emzir-
me sonuglarini etkileyen diger dnemli faktérdir.” Emzirme
oz-yeterliligi, “annenin emzirmeyi segip seg¢medigini,
kendini gelistirici ya da kendi kendini engelleyen fikirleri
olup olmayacagini, bu aktivite icin ne kadar ¢aba gostere-
cegini, emzirme zorluklarina duygusal olarak nasil tepki
verecegini” belirler.® Hasta bebegi olan annelerin emzirme
oz-yeterliliginin, saglikli bebegi olanlara gore daha distik
oldugu bildirilmistir.® Prematiir bebeklerin annelerinin de
siklikla yasadigl emzirme sorunlari nedeniyle emzirme 6z-
yeterliligi kritik bir konudur.”/1°

Annelerin dogum sonrasi uykuya ve dinlenmeye, cesaret-
lendirilmeye, 6z-bakima, 6grenmeye, annelik roliine ve
yeni aile dinamiklerine uyum saglamaya, emzirmede
yardima ve destege ihtiyaclari vardir. Annelerin bu destegi
en fazla eslerinden bekledikleri bildirilmistir. Kadinlarin
dogum sonrasi desteklenmeleri, uyum siireci, maternal-
fetal saglik ve aile ici iligkilerin iyi olmasi agisindan 6nemli-
dir. Bu konuda es/partnerin destegi kilit role sahip iken
emzirme sorunlar ile basetmede fayda saglayabilir.}
Denoual ve arkadaslarinin calismasinda, babalar anne
sitlinlin yararlarini dnemsediklerini, preterm bebekleri
emzirmenin esleri icin ¢ok kisitlayici ve yorucu oldugunu
disindiklerini ve emzirme sirasinda eslerine yardimci
olabileceklerini bildirmislerdir.2

Hemsirelerin dogum sonu fiziksel, psikososyal ve emzirme
sorunlarini  6nleyebilmesi igin kadinin erken dogum
sonrasl doneme 0zgl gereksinimlerini saptayarak uygun
bakimi planlamasi, esini/partnerini bakima katmasi,
desteklemesi ve bilgilendirmesi, emzirmeyi cok yonli
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degerlendirip destek faktorlerini artirmasi gerekmekte-
dir.2® Bu agidan kadinlarin eslerine iligkin desteklerinin ve
beklentilerinin belirlenmesi 6nemlidir. Toplumsal ve
kurumsal kiltir ve politikalar, 0zellikle prematire
bebeklerin annelerinin emzirme 6zyeterliligini, emzirme
sonuglarini ve esin emzirmedeki roliinii etkilemektedir.”
Babalarin eslerini desteklemesinin ve sosyal destegin
annelerin stresini azalttigi ve oOz-yeterliligini arttirdig,
prematire yenidoganlarin bakimini olumlu etkiledigi
bildirilmistir. Saghk profesyonellerinin bu farkindalikla
babalarin prematiire bebeklerinin bakimina katiimasini,
eslerini ve bebeklerini desteklemesini tesvik etmesi
dnemlidir,1014

Literatir incelendiginde yapilan arastirmalarin gogunlugu-
nun term bebegi olan annelerin emzirme 6z-yeterliligini ve
genel sosyal destegi ele aldigi, preterm bebeklerin
anneleri ile bu konuda sinirl sayida c¢alisma oldugu
gorulmektedir. Bildigimiz kadariyla preterm bebegi olan
annelerde spesifik olarak erken postpartum sirecgte es
desteginin, emzirme 6z-yeterliligi ile iliskisi incelenmemis-
tir. Bu nedenle ¢alismanin sonuglari, erken dogum sonrasi
zorlu bir siirecte annenin psikososyal gereksinimleri ve
prematire bebegin saghgi acisindan bakima yol gosterici
onemli katkilar saglayacaktir. Bu ¢alisma preterm bebegi
olan annelerin erken lohusalik siirecinde emzirme 0z-
yeterliligini, algiladiklari es destegini ve bunlar arasindaki
iliskiyi belirlemek amaciyla yapilmistir.

Arastirma sorulari:

- Preterm bebegi olan annelerin erken lohusalik siirecinde
emzirme Oz-yeterlilik ve es destegi dizeyleri nasildir?

- Preterm bebegi olan annelerin erken lohusalik siirecinde
emzirme Oz-yeterliligi ve algiladiklar es destegi ile iligkili
faktorler nelerdir?

- Preterm bebegi olan annelerin erken lohusalik stirecinde
emzirme oz-yeterliligi ile algiladiklari es destegi arasinda
iliski var midir?

Yontem

Arastirmanin Tipi
Bu galisma tanimlayici ve kesitsel nitelikte bir arastirmadir.

Evren ve Orneklem

Arastirmanin evrenini 15.01.2022-25.07.2022 tarihleri
arasinda Turkiye’nin kuzeyinde yer alan bir Universite
hastanesinin yenidogan diizey 2 ve 3 servisinde bebekleri
yatan anneler olusturmustur. Arastirmadan 6nceki son 6
ay icerisinde bu servislerde 192 bebek tedavi edilmistir.
Evren sayisinin bilindigi durumda 6rneklem hacminin
hesaplanmasi sonucunda 192 kisilik evren icin ulasiimasi
gereken minimum orneklem hacmi, a:0,05 hata katsayisi
ve %95 giiven araliginda 129 anne olarak belirlenmis olup
%10 olasi veri kaybi dikkate alinarak en az 142 anne
olasiliksiz gelisiglizel 6rnekleme yodntemi ile arastirma
kapsamina alinmistir. Bu durumda arastirmanin
orneklemini, arastirmaya alinma kriterlerine uyan ve veri
toplama formlarini  eksiksiz yanitlayan 142 anne
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olusturmustur. Arastirmaya katilmayi isteyen, erken
lohusalik doneminde (dogumdan sonraki ilk 1 hafta) olan,
18 yas ve Uzerinde, dogumda gebelik yasi 34 hafta (+0 giin)
- 36 hafta (+6 glin) olan, bebekleri yenidogan diizey 2 ve 3
servisine kabul edilen, Tirkce okuma-yazma bilen ve
iletisim kurulabilen anneler alinmistir. Emzirmeyi etkileye-
cek herhangi bir tibbi komplikasyonu olan, mental, bilissel,
psikiyatrik, isitme ve gdérme sorunlari olan anneler ise
arastirmadan dislanmistir. Bebeklerin APGAR skoru 27 idi
ve emzirmeyi kesintiye ugratan herhangi bir komplikasyon
gorilmedi.

Verilerin Toplanmasi

Arastirmanin verileri, ilgili hastanenin yenidogan dizey 2
ve 3 servisinde yenidogan hemsiresi tarafindan annelere
bilgilendirme yapilarak arastirmaya alinma kriterlerine
uyanlar ile yiiz ylize toplanmistir. Anneler anket formlarini
kendi bildirimleri yoluyla ortalama 10 dakika slrecek
sekilde doldurmustur.

Veri Toplama Araglari

Arastirmanin verileri arastirmacilar tarafindan “Anne Bilgi
Formu”, “Preterm Bebeklerin Anneleri igin Emzirme Oz-
Yeterlilik Olgegi-Kisa Form” ve "Erken Lohusalik Siirecinde
Kadinlarin Algiladiklari Es Destegi Olgegi" kullanilarak
toplanmistir.

Anne Bilgi Formu

Anne bilgi formu, arastirmacilar tarafindan literatiir%>16
dogrultusunda olusturulan, annelerin sosyodemografik,
obstetrik ve bebegine iliskin bazi 6zelliklerini igeren
toplam 29 sorudan olusmaktadir.

Preterm Bebeklerin Anneleri icin Emzirme Oz-Yeterlilik
Olgegi-Kisa Form (PBAEOO)

Wheeler & Dennis'’ tarafindan gelistirilen élcegin Tiirkce
givenirlik gecerliligi Alus Tokat ve arkadaslari®® tarafindan
yapilmistir. Olgek 5’li likert tiptedir [Hic emin degilim (1
puan) - Her zaman eminim (5 puan)] ve 18 maddeden
olusmaktadir. Tim maddeler pozitif ydndedir. Olcekten
alinabilecek en az puan 18 ve en fazla puan 90’dir. Yiksek
puan, yiksek emzirme 6z-yeterliligi gdstergesidir. Olcegin
Cronbach's alpha glivenirlik katsayisi 0.72 olarak bulun-
mustur.’> Bu calismada ise Cronbach's alpha giivenirlik
katsayisi 0.96 olarak bulunmustur.

Erken Lohusalik Siirecinde Kadinlarin Algiladiklari Eg
Destegi Olcegi (ELKAEDO)

Sahin ve arkadaslar® tarafindan gelistirilen 6lgek, erken
lohusalik stirecinde kadinlarin algiladiklari es destegini
belirlemektedir. Olcek toplam 16 maddeli ve 5’li likert
tipte [kesinlikle katilmiyorum (1 puan) - kesinlikle
katiliyorum (5 puan)]’dir. Olgekten en yiiksek 80 puan ve
en disik 16 puan alinabilmektedir. Olcekten alinan
puanin artisi, erken lohusalik siirecinde es desteginin
yeterli diizeyde algilandigini gostermektedir. Olcegin
“duygusal destek, sosyal destek ve fiziksel destek” olmak
tizere 3 alt boyutu bulunmaktadir. Olgegin Cronbach’s alfa
giivenirlik katsayisi 0.87 olarak bulunmustur.® Bu ¢alisma-
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da ise Cronbach's alpha givenirlik katsayisi 0.82 olarak
bulunmustur.

Arastirmanin Etik Yoni

Arastirma boyunca insan denekler {izerinde yapilan
arastirmalara iliskin Helsinki Bildirgesi ve insan Haklari
Evrensel Bildirgesi'ne  uyulmustur. Arastirmacilarin
bulundugu (niversitenin Sosyal ve Beseri Bilimler
Arastirmalar Etik Kurulu’ndan 22.10.2021 tarih ve 2021-
841 sayih etik kurul onayi ve ilgili kurumdan izin alinmistir.
Arastirma gonullulik esasina uygun olarak yuritilmus,
arastirma oncesi gebelerin yazili bilgilendirilmis onamlari
alinmistir. Ayrica arastirmada kullanilan olgeklere iliskin
yazarlardan mail araciligiyla izinler alinmistir.

istatistiksel Analiz

Verilerin degerlendirilmesinde SPSS (Statistical Package
for the Social Sciences) 23.0 paket programi kullanmistir.
Oncelikle shapiro wilk testi ile verilerin normal dagilima
uygunlugu degerlendirilmistir. Verilerin analizi “yizde,
sayl, standart sapma, ortalama, minimum ve maksimum
degerler” gibi tanimlayici istatistikler, bagimsiz 6rneklem t
testi, tek yonld varyans analizi, Tukey HSD testi, pearson
korelasyon analizi ve basit dogrusal regresyon analizi ile
yapilmistir. Olgegin giivenirlilik analizinde Croncbach alfa
katsayl hesaplamasi yapilmistir. Anlamlilik dizeyi p<0,05
olarak kabul edilmistir.

Bulgular

Annelerin yas ortalamasi 30,61+5,68 (min.20-mak.43) ve
evlilik suresi ortalamasi 6,82+4,94 (min.1-mak.23) idi.
Annelerin %41,5’inin ve eslerinin %42,3’tnin ilkdgretim
mezunu oldugu, annelerin  %71,1’inin ¢alismadigl,
%96,5’inin esinin calistigl, %94,4’tinlin gelirinin giderine
esit oldugu, %55,6’sinin il merkezinde yasadigl, %93’Uniin
cekirdek ailesi oldugu ve %64,8’inin esiyle iliskisinin ¢ok iyi
oldugu bulundu. Kadinlarin timi sosyal glivencesi
oldugunu belirtti.

Annelerin obstetrik ve bebegine iliskin bazi 6zelliklerinin
dagihmi Tablo 1’de verildi. Annelerin dogum haftasi
ortalamasi 33,23+2,94 ve bebegin dogum agirhg
ortalamasi 2321,33 idi. Annelerin ¢ogunlugunun gebelik
kararini esi ile birlikte aldigl, gebelik izlemlerine esi ile
birlikte gittigi, sezaryen dogum vyaptigi ve gebelikte/
dogumda sorun yasadigl bulundu. Bebeklerin ¢ogunlugu-
nun erkek oldugu, emzirme ve formil mama kombine
beslendigi saptandi. Annelerin ¢ogunlugu dogum sonrasi
bebeklerini yenidogan yogun bakim nitesi (YYBU)' nde ilk
1 saatten daha uzun sire igerisinde emzirdigini ve
emzirme egitimi aldigini bildirdi (Tablo 1).

Annelerin PBAEOO toplam puan ortalamasi 73,59 + 15,33
ve ELKAEDO toplam puan ortalamasi 66,76 + 9,82 olarak
bulundu (Tablo 2). Buna gore preterm bebeklerin
annelerinin emzirme 06z-yeterliligi ve erken lohusalik
surecinde algiladiklari es destegi ortalamanin tizerinde/iyi
duzeylerdeydi.
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Tablo 1. Annelerin obstetrik ve bebegine iliskin bazi 6zelliklerinin dagilimi (n=142)

Ozellikler XtSS Ortanca (min.-mak.)
Dogum haftasi 33,23+2,94 33 (34-36)
Gebelik sayisi 2,31+1,15 2 (1-6)
Dogum sayisi 2,01+0,98 2 (1-4)
Yasayan gocuk sayisi 1,99 +0,97 2 (1-4)
Bebegin dogum agirhigi 2321,33 £+678,18 2230 (2100-3600)
Bebegin bir hafta sonraki agirligi 2408,45 + 673,24 2365 (2200-3400)
n %
Gebelik kararinin es ile birlikte alinmasi Aldi 132 93,0
Almadi 10 7,0
Gebelik izlemlerine es ile birlikte gidilmesi Gitti 136 95,8
Gitmedi 6 4,2
Dogum sekli Vajinal 5 3,5
Sezaryen 137 96,5
Gebelikte/dogumda sorun yaganmasi Yasandi 97 68,3
Yasanmadi 45 31,7
Bebegin cinsiyeti Kiz 69 48,6
Erkek 73 51,4
Dogumdan sonra bebegi ilk emzirme zamani Hi¢ emzirmemis 6 4,2
ilk yarim saatte 6 4,2
1 saatten uzun 130 91,5
Bebegin YYBU’de beslenme sekli Tam emzirme 8 5,6
Emzirme ve forml 134 94,4
mama
Emzirme egitimi Aldi 109 76,8
Almadi 33 23,2

n: Sayi; %: Yuzde; Min.-Mak.: Minimum-Maksimum; X £ SS: Ortalama + standart sapma

Tablo 2. Annelerin PBAEOO, ELKAEDO ve alt boyutlarina

iliskin puan ortalamalarinin dagihmi (n=142)

Olgekler X+£SS Ortanca Min. Mak.
PBAEOO toplam  73,59+1533 76 26,00 90,00
ELKAEDO toplam 66,76 + 9,82 67 26,00 80,00
Duygusal destek 31,02 + 4,27 31 9,00 35,00
Sosyal destek 23,30+5,49 24 6,00 30,00
Fiziksel destek 12,42 +2,54 13 5,00 15,00

Min.-Mak.: Minimum-Maksimum; X + SS: Ortalama + standart sapma

Ebeveynlerin egitim durumu, annelerin ¢alisma durumu
ve emzirme egitimi alma durumu ile PBAEOO puanlari
arasinda istatistiksel olarak anlamli fark saptandi (p<0.05).
Annelerin gebelik izlemlerine esi ile birlikte gitmesi ile
ELKAEDO puanlari arasinda istatistiksel olarak anlamli fark
saptandi (p<0.05) (Tablo 3). Bunlarin yani sira annelerin
dogum haftasi, gebelik sayisi, bebegin dogum agirligi ve
dogumdan bir hafta sonraki agirligi arttikca emzirme 6z-
yeterliliginin arttigi bulundu (sirasiyla r=0,457, p=0,000;
r=0,176, p=0,036; r=0,221, p=0,008; r=0,242, p=0,004).
Annelerin evlilik stiresi arttik¢a algiladiklari es desteginin

Tablo 3. Demografik ve obstetrik bazi ézelliklerine gére PBAEOO ve ELKAEDO puan ortalamalarinin karsilastiriimasi (n=142)

Ozellikler PBAEOO Test; ELKAEDO Test;
X+SS p degeri X+tSS p degeri
Egitim durumu ilkdgretim 68,01+17,53° F=7,475 65,27+10,05 F=2,037
Ortadgretim 76,52+12,60° 0,001 66,28+11,49 0,134
Yiiksekdgretim 78,44+11,91° 69,11+7,51
Esin egitim durumu ilkdgretim 68,76+18,65° F=5,551 65,90+10,33 F=2,191
Ortadgretim 76,57+10,06° 0,005 65,4018,32 0,116
Yiiksekdgretim 77,72+12,440 69,47+10,21
Calisma durumu Calisiyor 78,51+11,14 t=2,476 68,51+11,72 t=1,357
Cahismiyor 71,60+16,37 0,014 66,04+8,91 0,177
Gebelik izlemlerine es ile Gitti 73,91+15,42 t=1,187 67,1619,71 t=2,397
birlikte gidilmesi Gitmedi 66,33+12,02 0,237 57,50+8,43 0,018
Emzirme egitimi Aldi 75,22+14,31 t=2,325 67,54+9,75 t=1,732
Almadi 68,24+17,48 0,021 64,18+9,76 0,085

PBAEQOQ: Preterm Bebeklerin Anneleri icin Emzirme Oz-Yeterlilik Olgegi; ELKAEDO: Erken Lohusalik Siirecinde Kadinlarin Algiladiklari Es Destegi Olcegi; X
+SS: Ortalama * standart sapma; *® Tukey HSD testine gére farkliliklarin gésterimi
F=Tek yonll varyans analizi; t=Bagimsiz 6rneklem t testi
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arttigl saptandi (r=0,202, p=0,016). Ayrica esin ¢alisma lohusalik stirecinde algiladiklari es destegi (6zellikle sosyal
durumu, ailenin gelir durumu, yasanan yer, aile tipi, es ile ve fiziksel destek) arttikca emzirme 6z-yeterliligi artmak-
iliski durumu, gebelik kararinin es ile birlikte alinmasi, tadir.

dogum sekli, gebelikte/dogumda sorun yasanmasi, Preterm bebeklerin annelerinin erken lohusalik slirecinde
bebegin cinsiyeti, dogumdan sonra bebegi ilk emzirme algiladiklari es destegi dizeyi, emzirme 6z-yeterliliginin
zamani ve bebegin YYBU’de beslenme sekli ile PBAEOO ve onemli bir yordayicisidir. Bu becerilerle agiklama orani
ELKAEDO puanlari arasinda anlamli bir iliski bulunmadi. %4'dir (Fz) = 5,768, p = 0,018) (Tablo 5). Buna gore
Annelerin ELKAEDO toplami, sosyal ve fiziksel alt boyutlari preterm bebeklerin annelerinin erken lohusalik slirecinde
ile PBAEQOQ arasinda zayif diizeylerde pozitif yénlii anlamli algiladiklari es destegi, emzirme 06z-yeterliligini pozitif
iliski belirlendi (sirasiyla p=0,018, p=0,029, p=0,015) yonde ve anlamli olarak etkilemektedir.

(Tablo 4). Buna gére preterm bebeklerin annelerinin erken

Tablo 4. Annelerin PBAEOO, ELKAEDO ve alt boyutlarina iliskin puanlar arasindaki korelasyon degerleri (n=142)

Olcekler* ELKAEDO Duygusal destek Sosyal destek Fiziksel destek
PBAEOO r ok 0,199 0,101 0,183 0,203
p 0,018 0,233 0,029 0,015

PBAEQOQ: Preterm Bebeklerin Anneleri icin Emzirme Oz-Yeterlilik Olgegi; ELKAEDO: Erken Lohusalik Siirecinde Kadinlarin Algiladiklari Es Destegi Olgegi;
* Pearson korelasyon analizi; ** Korelasyon katsayisi (r=0.00-0.25 ¢ok zayif, r=0.26-0.49 zayif, r=0.50-0.69 orta, r=0.70-0.89 yiiksek, r=0.90-1.00 ¢ok yiiksek)

Tartisma

sonrasi bebeginden ayrilmak zorunda kalan annelerin
Prematiire bebege sahip anneler, bebekleri YYBU'de erken postpartum dénemde eslerinden yeterli destegi
oldugu icin 6nemli fizyolojik ve psikolojik degisimlerin alabilmelerinin, emzirmeyi de olumlu etkileyebilmesi
yasandigi postpartum siirecte daha fazla destege ihtiyac agisindan sevindirici oldugu dustiniilmektedir.
duyabilmektedir. Es destegi, annelerin bu slregte stresle Arastirmada annelerin gebelik izlemlerine es ile birlikte
bas etmesini kolaylastirmaktadir.’®*° Calismada prematii- gitmesinin ve evlilik siresinin dogum sonu dénemde
re bebegi olan annelerin erken lohusalik siirecinde algiladiklari es destegini arttirdigi belirlenmistir. Literatir-
algiladiklari es desteginin yiiksek oldugu goriilmustiir. de benzer sonuglar elde edilmis olup gebelik siirecinde
Literatirde anneler ve eglerinin emzirmeye yodnelik algilanan es desteginin dogum sonu dénemde de devam
tutumlari arasindaki uyumun, kadinlarin emzirme niyetini ettigi ve etkili oldugu gorilmektedir.2%2! Ayrica evlilik
artirdigi ve eslerin tesvikinin, kadinlari emzirmeye devam suresinin artmasinin esler arasi iliski ve baghhgi etkileye-
etme konusunda olumlu etkiledigi belirtilmigtir.2%-22 bilecegi, bu durumun dogum sonu dénemde es destegine
Arastirmamizin sonuglart literatiir ile uyumlu olup dogum olumlu yansiyabilecegi diiglinilmektedir.

Tablo 5. PBAEOO niin ELKAEDO tarafindan yordanmasina iliskin dogrusal regresyon analizi degerleri (n=142)

Degiskenler B Standart hata B t p
Sabit 52,879 8,720 - 6,064 0,000
ELKAEDO 0,310 0,129 0,199 2,402 0,018

R=0,199, R*=0,040, F= 5,768, p = 0,018

ELKAEDO: Erken Lohusalik Siirecinde Kadinlarin Algiladiklari Es Destegi Olgegi; PBAEOQ: Preterm Bebeklerin Anneleri igin Emzirme Oz-Yeterlilik Olcegi
Bagimli degisken: PBAEQOQ, istatistiksel olarak anlamli farkhlik igin; < 0,05.

diizeyde oldugu belirlenmistir.?® Preterm bebeklerin

Prematiire bebege sahip annelerin kisa siirede kurulama- YYBU’de yatmasindan dolayi emzirme kesintiye ugramak-
yan anne-bebek etkilesiminden ve bebegin emzirilmesin- tadir. Bu durumun annenin emzirmeye iliskin duygu ve
deki fizyolojik engellerden dolayr emzirme 0z- disincelerini, dolayisiyla emzirmeye yonelik 6z yeterlilik
yeterliliklerinin olumsuz etkilenebilecegi bildiriimekte- algisini olumlu yonde etkiledigi dustintilmektedir.

dir.'¥?2 Fakat calismamizda prematiire bebegi olan Calismada egitim seviyesi yiiksek olan ebeveynlerin,
annelerin emzirme 0z-yeterliligi dizeyleri yiksektir. calisan ve emzirme egitimi alan annelerin emzirme 6z
Yapilan arastirmalar cogunlukla term bebegi olan anneleri yeterliliginin daha yiksek oldugu belirlenmistir. Yapilan
ele almis olup bu annelerin emzirme 6z-yeterlilik dizeyleri arastirmalarda da benzer sekilde yiiksek egitimin ve
yiksek bulunmustur.?®?326  prematiire bebegi olan annenin calisma durumunun emzirme 6z-yeterliliklerini
annelerin emzirme 0Oz-yeterliliginin de benzer sekilde olumlu etkiledigi gérilmistiir.'>2° Ayrica literatiir incelen-
yiksek diizeyde?*?” olmasina ragmen bir arastirmada orta diginde annelerin emzirmeye iliskin egitilmesinin,

emzirme o&z-yeterliliklerini etkiledigi belirlenmistir.2>3°
Calismamizin sonuglari literatiir ile uyumludur. Ote
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yandan g¢alismada annelerin dogum haftasi, gebelik sayisi,
bebegin dogum agirhg ve dogumdan bir hafta sonraki
agirhig arttikca emzirme 6z-yeterliliginin arttigi gorilmus-
tir. Mevcut literatir de annelerin daha 6nceki emzirme
deneyimlerinin, bebeklerinin kilo alma ve saglik durumlari
gibi unsurlarinin annelerin emzirme 0z-yeterliklerini
etkilemede biyik 6neme sahip oldugunu desteklemek-
tedir.22’23’29

Calismada preterm bebegi olan annelerin erken lohusalik
surecinde algiladiklari es desteginin emzirme 6z-
yeterliligini artirdig1 belirlenmistir. Yapilan arastirmalarda
postpartum siiregte annenin ihtiyaglarini karsilayan
hassas ve koordineli bir yaklasim kullanarak saglanan
duygusal, sosyal ve fiziksel destegin, emzirme 6z-yeterlili-
gini olumlu etkiledigi belirlenmistir.1%1%22.26.2831 Bynyn
yani sira es desteginin, emzirme niyetini ve emzirme
stiresini olumlu etkiledigi saptanmigtir.232-35 Bazi arastir-
malarda ise term bebegi olan annelerin postpartum
donemde es desteginin emzirme 06z yeterliligini
etkilemedigi belirlenmistir.3%3¢ Yapilan bir literatir tara-
masinda babalarin emzirme destegine bakis acilarinin,
emzirme konusundaki bilgileri ve emzirme siirecine
katilimlari ile sekillendigi; emzirmeyi tesvik etmeleri igin
emziren eglerini etkili bir sekilde desteklemelerinde uygun
mudahaleleri tasarlamak ve uygulamak gerektigi bildiril-
mistir.3” Prematiire bebegi yogun bakimda takip edilen
babalar ile yapilan bir arastirmada, babalarin eslerine nasil
destek olacaklarina ve prematiire bebeklerinin bakimini
nasil yapacaklarina yonelik verilen egitimin, prematire
annelerinin stres ve 6z-yeterlik algilarini olumlu etkiledigi
gorilmistar.* Anneler, sézli tegvik ve emzirme faali-
yetlerine aktif katilim vyoluyla eslerinin destekleyici
oldugunu algiladiklarinda emzirme konusunda kendilerini
daha yetenekli ve glivende hissettikleri; kararsiz gériinen
ya da emzirme hakkinda olumsuz geri bildirim veren esleri
olan annelerin ise emzirme becerileri konusunda daha az
giivende hissettikleri bildirilmistir.3* Eslerinden destek
alan annelerin prematiire bebegini beslemek gibi stresli
olaylarla daha kolay basa ¢ikabilmelerinin, emzirme 6z
yeterliliklerini de olumlu etkiledigi disliniilmektedir.

Arastirmanin Sinirhihiklar
Arastirmanin tek bir merkezde yapilmasi nedeniyle
sonuglari, ancak mevcut 6rneklem grubuna genellenebilir.

Sonug

Arastirmanin sonuglari, prematiire bebegi olan annelerin
emzirme Oz-yeterliligi dizeylerinin ve erken lohusalk
sirecinde algiladiklari es desteginin iyi diizeyde oldugunu
ortaya koymustur. Algilanan es destegi, emzirme 6z
yeterliligini etkileyen O6nemli bir faktordir. Prematiire
bebeklerin annelerinin  erken lohusalik siirecinde
algiladiklari es destegi arttikca emzirme o6z-yeterliligi
artmistir. Ayrica ebeveynlerin egitim seviyesi, annenin
¢alisma durumu, emzirme konusunda egitim almasi,
dogum haftasi, gebelik sayisi, bebegin dogum agirligi ve
dogumdan bir hafta sonraki agirhginin emzirme 0z
yeterliligiyle; gebelik izlemlerine es ile birlikte gidilmesi ve
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evlilik stiresinin algilanan es destegi ile iliskili olugu
belirlenmistir.

Saglik  profesyonellerinin  emzirmeyi  gelistirmede,
prematire bebeklerigin 6nemli bir belirleyici olan annenin
emzirme 6z-yeterliligini olumlu ve aktif etkileyen partner
destegini bakim sirecine dahil etmesi gerekmektedir.
Dogum oOncesi ve sonrasi donemlerde bu konuda hem
partnere hem de anneye ortak destek stratejileri
gelistirilmelidir. Bu kapsamda saglik profesyonellerinin ve
yOneticilerinin, annelerin emzirme tutumlarini
gelistirmede gebelik doneminden itibaren aile merkezli bir
yaklasimi benimsemeleri ve dogum sonrasi kadinlar igin
kapsaml es desteginin devamliliginin saglanmasinda
gerekli dizenlemeleri yapmasi 6nerilmektedir.

Etik Standartlara Uygunluk

Bu arastirma, ¢alismanin yapildigi Gniversitenin Sosyal ve
Begeri Bilimler Arastirmalarn Etik Kurulu tarafindan
onaylandi (Tarih: 22.10.2021, No: 2021-841).

Cikar Catismasi
Yazarlar arasinda herhangi bir ¢ikar catismasi yoktur.

Yazar Katkisi

N.B.: Calismanin Konsepti ve Tasarimi, Literatlir Tarama,
Makale Taslaginin Hazirlanmasi, Veri Analizi, Elestirel
inceleme, Son Okuma ve Onay; E.T.B.: Literatiir Tarama,
Materyal Hazirlama, Makale Taslaginin Hazirlanmasi, Son
Okuma ve Onay; S.C.: Makale Taslaginin Hazirlanmasi, Veri
Toplama, Son Okuma ve Onay

Finansal Destek
Calisma igin herhangi bir finansal destek alinmamistir.

Kaynaklar

1. World Health Organization (WHO). Born too soon: decade
of action on preterm birth. Global report.
https://www.who.int/publications/i/item/9789240073890
. Published: May 2023. Accessed: July 13, 2023.

2. T.C. Saghk Bakanhgl. Saglik istatistikleri  yilligi.
https://sbsgm.saglik.gov.tr/Eklenti/36134/0/siy2018trpdf.
pdf. Basim Tarihi: 2018. Erisim Tarihi: 13 Temmuz 2023.

3. Tath G, Bumin G, Elbasan B, Mutlu A, Akyurek G. Erken ve
gec prematire dogan bebeklerin duyusal fonksiyonlarinin
incelenmesi: randomize kontrolli bir calisma. Ergoterapi ve
Rehabilitasyon Dergisi, 2023;11(1):11-8. doi:
10.30720/ered.1016305

4. Bartick MC, Schwarz EB, Green BD, et al. Suboptimal
breastfeeding in the United States: Maternal and pediatric
health outcomes and costs. Matern Child Nutr.
2017;13(1):e12366. doi:10.1111/mcn.12366

5. Verduci E, Gianni ML, Di Benedetto A. Human milk feeding
in preterm infants: what has been done and what 1s to be
done. Nutrients. 2019;12(1):44. doi:10.3390/nu12010044

6. Jonsdottir RB, Jonsdottir H, Skuladoéttir A, Thorkelsson T,
Flacking R. Breastfeeding progression in late preterm
infants from birth to one month. Matern Child Nutr.
2020;16(1):12893. doi:10.1111/mcn.12893

7. Brockway M, Benzies KM, Carr E, Aziz K. Does breastfeeding
self-efficacy theory apply to mothers of moderate and late


https://www.who.int/publications/i/item/9789240073890
https://www.who.int/publications/i/item/9789240073890

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Baltaci ve ark., Emzirme Oz-yeterlilik ve Es Destegi

preterm infants? A qualitative exploration. J Clin Nurs.
2020;29(15-16):2872-2885. doi:10.1111/jocn.15304
Dennis CL. The breastfeeding self-efficacy scale:
psychometric assessment of the short form.J Obstet
Gynecol Neonatal Nurs. 2003;32(6):734-744.
doi:10.1177/0884217503258459

Baysal HY, Turkoglu N, Kuglkoglu S. Saglikli ve hasta bebegi
olan  annelerin  emzirme  Oz-yeterlilik  algilarinin
karsilastirilmasi. izmir Dr. Behgcet Uz Cocuk Hastanesi
Dergisi. 2014;4(1):31-36. doi:10.5222/buchd.2014.031

He J, Yimyam S, Namprom N. Breastfeeding self-efficacy,
social support, and breastfeeding among Chinese mothers
with late preterm infants. J Neonatal Nurs. 2022;28(1):21-
25.

Gulsen G, Dogan Merih Y. Dogum sonu dénemde anneler
kimden hangi destegi bekliyor?. Kadin Saglgi Hemsireligi
Dergisi. 2018;4(1):20-34.

Denoual H, Dargentas M, Roudaut S, Balez R, Sizun J.
Father's role in supporting breastfeeding of preterm infants
in the neonatal intensive care unit: a qualitative study. BMJ
Open. 2016;6(6):e010470. doi:10.1136/ bmjopen-2015-
010470

Yilmaz Esencan T, Simsek C. Dogum sonu ddénemde
hemsirelik  bakimi.  Zeynep  Kamil  Tip  Biilteni.
2017;48(4):183-189. doi:10.16948/zktipb.267263.

Hadian Shirazi Z, Ghasemloo H, Razavinejad SM, Sharifi N,
Bagheri S. The effect of training the fathers to support their
wives on stress and self-efficacy in mothers of premature
newborns hospitalized in NICU: a quasi-experimental
study. BMC  Pregnancy  Childbirth.  2022;22(1):102.
doi:10.1186/s12884-022-04413-8

Alus Tokat M, Elmas C, Elmas S, Okumus H, Oztiirk Haney
M, Dennis CL. Psychometric assessment of Turkish Modified
Breastfeeding Self-Efficacy Scale for Mothers of Preterm
Infants. Journal of Organizational Psychology and Behavior.
2020;1(1):29-40.

Sahin NH, Dissiz M, Ding H, Soypak F. Erken lohusalk
surecinde kadinlarin algiladiklari es destegi: 6lgek gelistirme
galismasi. Anadolu Hemsirelik ve Saglik Bilimleri Dergisi.
2014;17(2):73-79.

Wheeler BJ, Dennis CL. Psychometric testing of the
modified breastfeeding self-efficacy scale (short form)
among mothers of ill or preterm infants. J Obstet Gynecol
Neonatal Nurs. 2013;42(1):70-80. doi:10.1111/j.1552-
6909.2012.01431.x

Balci NG, Fidan H, Dogan IE, Turan O, ince DA, Ecevit A.
Prematiire dogum yapan annelerin dogum sonrasi yasam
kalitesi ve anksiyete duzeyi ile term donemdeki
bebeklerinin motor performans diizeyi arasindaki iliskinin
degerlendirilmesi. Sadglik ve Toplum. 2021;31 (1):84-92.
Uludag E, Oztiirk S. The effect of partner support on self-
efficiency in breastfeeding in the early postpartum period.
American Journal of Family Therapy. 2020;48(2):211-219.
Davidson EL, Ollerton RL. Partner behaviours improving
breastfeeding outcomes: An integrative review. Women
Birth. 2020;33(1):e15-e23.
doi:10.1016/j.wombi.2019.05.010

Rempel LA, Rempel JK, Moore KCJ. Relationships between
types of father breastfeeding support and breastfeeding
outcomes. Matern  Child  Nutr. 2017;13(3):e12337.
doi:10.1111/mcn.12337

Rosenblad AK, Funkquist EL. Self-efficacy in breastfeeding
predicts how mothers perceive their preterm infant's state-
regulation. Int Breastfeed J. 2022;17(1):44.
doi:10.1186/s13006-022-00486-5

188

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34,

35.

36.

37.

Agrina A, Sabrian F, Hasanah O, Erika E, Hasneli Y. Mothers’
breastfeeding  practices and self-efficacy. Jurnal
Keperawatan Indonesia. 2021;24(1):17-24.
doi:10.7454/jki.v24i1.1083

Ergezen Y, Efe E, Caliskan F, Dikmen S. Dogum sonu
donemde annelerin emzirme 6z-yeterlilik algilarn ile
emzirme basarilari arasindaki iliski. Dokuz Eyliil Universitesi
Hemsirelik Fakiiltesi Elektronik Dergisi. 2021;14(3):217-223.
doi: 10.46483/deuhfed.675733

ince T, Aktas G, Aktepe N, Aydin A. Annelerin emzirme 6z-
yeterlilikleri ve emzirme basarilarini etkileyen o6zelliklerin
degerlendirilmesi. izmir Dr. Beh¢et Uz Cocuk Hastanesi
Dergisi. 2017;7(3):183-190.

Mirghafourvand M, Malakouti J, Mohammad-Alizadeh-
Charandabi S, Faridvand F. Predictors of breastfeeding self-
efficacy in Iranian women: A cross-sectional study.
International Journal of Women's Health and Reproduction
Sciences. 2018;6(3):380-385.

Gerhardsson E, Hildingsson I, Mattsson E, Funkquist EL.
Prospective questionnaire study showed that higher self-
efficacy predicted longer exclusive breastfeeding by the
mothers of late preterm infants. Acta Paediatr.
2018;107(5):799-805. doi:10.1111/apa.14229

Li L, Wu Y, Wang Q, et al. Determinants of breastfeeding
self-efficacy among postpartum women in rural China: A
cross-sectional study. PLoS One. 2022;17(4):e0266273.
doi:10.1371/journal.pone.0266273

Awaliyah SN, Rachmawati IN, Rahmah H. Breastfeeding self-
efficacy as a dominant factor affecting maternal
breastfeeding satisfaction. BMIC Nurs. 2019;18(Suppl 1):30.
doi:10.1186/s12912-019-0359-6

Cinar N, Topal S, Yalnizogh Caka S, Altinkaynak S. Annelerde
postpartum depresyon, sosyal destek ve emzirme 06z
yeterliligi arasindaki iliskinin incelenmesi. Siirekli Tip Egitimi
Dergisi. 2023;32(2):113-122. d0i:10.17942/sted.1098437
Brockway M, Benzies K, Hayden KA. Interventions to
Improve Breastfeeding Self-Efficacy and Resultant
Breastfeeding Rates: A Systematic Review and Meta-
Analysis./ Hum Lact. 2017;33(3):486-499. do0i:10.1177
/0890334417707957

Alianmoghaddam N, Phibbs S, Benn C. New Zealand women
talk about breastfeeding support from male family
members. Breastfeed Rev. 2017;25(1):35-44.

Durmazoglu G, Cicek O, Okumus H. The effect of spousal
support perceived by mothers on breastfeeding in the
postpartum period. Turk Arch Pediatr. 2021;56(1):57-61.
doi:10.14744/TurkPediatri Ars.2020.09076

Maycock B, Binns CW, Dhaliwal S, et al. Education and
support for fathers improves breastfeeding rates: a
randomized controlled trial. / Hum Lact. 2013;29(4):484-
490. doi:10.1177/0890334413484387

Su M, Ouyang YQ. Father's Role in Breastfeeding
Promotion: Lessons from a Quasi-Experimental Trial in
China. Breastfeed Med. 2016;11:144-149.
doi:10.1089/bfm.2015.0144

Ugurlu M, Karahan N, Arslan G, Karasahin KE. Evaluation of
the correlation between spousal support, postpartum
depression, and breastfeeding self-efficacy in the
postpartum period. Journal of Contemporary Medicine.
2023;13(1):153-159. doi: 10.16899/jcm.1206828
Ngoenthong P, Sansiriphun N, Fongkaew W, Chaloumsuk N.
Integrative Review of Fathers' Perspectives on
Breastfeeding Support.J Obstet Gynecol Neonatal Nurs.
2020;49(1):16-26. d0i:10.1016/j.jogn.2019.09.005



Kocaeli Universitesi

doi: 10.53446/actamednicomedia.1454491

Cilt: 7 Sayi: 2 Haziran 2024 / Vol: 7 Issue: 2 June 2024
https://dergipark.org.tr/tr/pub/actamednicomedia

Research Article | Arastirma Makalesi

COMPARISON OF THE EFFECTS OF ANESTHESIA TECHNIQUE AND
MATERNAL WARMING ON NEONATAL BODY TEMPERATURE IN CESAREAN
SECTION OPERATIONS: A RETROSPECTIVE STUDY

SEZARYEN OPERASYONLARINDA UYGULANAN ANESTEZI TEKNIGI VE MATERNAL
ISITMANIN YENIDOGAN VUCUT SICAKLIGINA ETKILERININ KARSILASTIRILMASI:
RETROSPEKTIF CALISMA

FE’I@ Kamuran Uluc?, @ Ayse Surhan Cinar?, @ Hacer Sebnem Turk?, @ Elif Filiz Gokdemir?

YIntensive Care Unit , Mus State Hospital, Mus, Tlrkiye. 2Department of Anaesthesia and Intensive Care, University of Health Sciences Turkiye, Sisli
Hamidiye Etfal Training and Research Hospital, Istanbul, Turkiye.

/ ABSTRACT

\_

Objective: Both general and spinal anesthesia are preferred methods
in cesarean section operations. Inadequate thermoregulation
mechanisms of newborns and changes in maternal body temperature
caused by anesthetic approaches adversely affect the newborn. Our
study aimed to retrospectively compare the effects of different
anesthetic techniques and maternal warming on neonatal body
temperature in cesarean section operations.

Method: Our study was performed retrospectively on the data of 112
American Society of Anesthesiologists(ASA) I-II-lll patients who
underwent cesarean section after ethics committee approval.
General anesthesia was defined as Group G1 (n:28) heated with a hot
air blower system and Group G2 (n:28) without heating. Spinal
anesthesia was defined as Group S1 (n:28) heated with a hot air
blower system and Group S2 (n:28) without heating. Demographic
data, number, and week of pregnancy were recorded. Apical heart
peak (AHP), non-invasive blood pressure (BP) [systolic blood pressure
(SBP), diastolic blood pressure (DBP)], peripheral capillary oxygen
saturation (Sp0:), and body temperatures at baseline, at 5, 15, and
20 min and at the time the baby left the womb were recorded.
Newborns were recorded at 0 and 1 minute. APGAR scores of the
newborn at 1 and 5 minutes were recorded. Patients with chills,
shivering, nausea, and vomiting were recorded in all groups.
Results: Infant temperature and APGAR scores were significantly
higher in the groups receiving spinal anesthesia(Group S1+S2) than in
the groups receiving general anesthesia (Group G1+G2), respectively
(p<0.05). Maternal temperature averages were statistically
significantly higher in Groups G1 and S1 than in Groups G2 and S2,
respectively (p<0.05).

Conclusions: Maternal warming and spinal anesthesia increase
maternal and neonatal body temperature and APGAR scores.
Therefore, maternal warming and spinal anesthesia techniques are
recommended for pregnant women.

Keywords: Neonatal hypothermia, cesarean section, general
anesthesia-spinal anesthesia, maternal warming, APGAR score

oz

Amag: Sezaryen operasyonlarinda genel ya da spinal anestezi
uygulamasinin her ikisi de tercih edilen yontemlerdir. Yenidoganlarin
termoregllasyon mekanizmalarinin  yetersizli§i ve anestezik
yaklagimlarin maternal viicut 1sisinda olusturdugu degisimler
yenidogani olumsuz etkilemektedir. Calismamizin amaci; sezaryen
operasyonlarinda uygulanan farkli anestezi teknikleri ve maternal
Isitmanin yenidogan viicut sicakhigina etkilerini retrospektif olarak
karsilagtirmaktir.

Yéntem: Calismamiz etik kurul onayi alindiktan sonra sezeryan
operasyonu gegiren Amerikan Anesteziyoloji Dernegi'nin fiziksel
durum siniflamasi (ASA) I-II-Ill olan 112 hastanin verileri tizerinden
retrospektif olarak yapildi. Genel anestezi uygulanan sicak hava
uflemeli sistem ile 1sitilan Grup G1 (n:28), 1sitma uygulanmayan Grup
G2 (n:28) olarak tanimlandi. Spinal anestezi uygulanan sicak hava
uflemeli sitem ile 1sitilan Grup S1 (n:28), 1sitma uygulanmayan Grup
S2 (n:28) olarak tanimlandi. Demografik veriler, gebelik sayisi ve
haftasi kaydedildi. Hastalarin kalp tepe atimlari (KTA), non-invaziv kan
basincl [sistolik kan basinci, diyastolik kan basinci], periferik oksijen
saturasyonu (Sp0O) ve vicut sicakliklarinin baslangig, 5. ,15., 20. dk
ve bebegin anne karnindan c¢iktigi andaki degerleri kayit edildi.
Yenidoganin 0. dk ve 1. dakikada kaydedildi. Yenidoganin 1. ve 5.
dakikadaki APGAR skorlari kaydedildi. Tim gruplarda tisime, titreme,
bulanti, kusma gorilen hastalar kaydedildi.

Bulgular: Bebek sicakhgi ve APGAR skorlari spinal anestezi
yapilan(Grup S1+S2) gruplarda genel anestezi alan(Grup G1+G2)
gruplardan sirasiyla anlamli yiiksek bulundu (p<0,05). Anne sicaklik
ortalamlari Grup G1 ve S1 de sirasiyla G2 ve S2 istatiksel olarak
anlaml yuksek bulundu (p<0,05).

Sonug: Maternal isitma uygulamasi ve spinal anestezi anne ve
yenidogan vicut sicakhgini ve yenidoganin APGAR skorunu
arttirmaktadir. Bu nedenle gebelerde maternal isitma ve spinal
anestezi teknigi tercih edilmesi onerilir.

Anahtar Kelimler: Yenidogan hipotermisi, sezeryan, genel anestezi-
spinal anestezi, maternal 1sitma, APGAR skoru
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Introduction

Perioperative hypothermia is a decrease in body
temperature below 36°C from the first hour before
anesthesia to the first 24 hours after anesthesia.l
Hypothermia develops as a result of disruption of the
thermoregulation mechanism due to factors such as
anesthesia and premedication drugs, antiseptic
solutions, low ambient temperature, wet surgical sterile
drapes on the patient, cold intravenous fluids, use of non-
humidified gases and exposure of tissues.>? Hypothermia
is observed with a frequency of 50-90% in the
perioperative period.> As a result of hypothermia,
complications such as prolonged duration of action of
anesthetic drugs, increased recovery time after
anesthesia, increased surgical wound infection,
coagulopathy, respiratory and cardiovascular system
depression, and increased hospital stay may occur.*
Cesarean delivery has increased in many industrialized
countries in recent years for various reasons. General or
spinal anesthesia is the preferred method for cesarean
section. Both methods have different advantages and
disadvantages.>®

During general anesthesia, anesthetic agents cause
hypothermia by inhibiting central thermoregulation by
affecting hypothalamic functions, whereas neuraxial
anesthesia causes hypothermia by causing vasodilation
and subsequent heat redistribution in the internal
organs.?

Considering the inadequacy of the thermoregulation
mechanisms of newborns and the changes in maternal
body temperature caused by all anesthetic approaches,
it is very important to ensure maternal normothermia to
protect the newborn from hypothermia and its adverse
effects.” Various methods can be applied to prevent
perioperative hypothermia. Hot air fans, radiant heaters,
and resistance blankets warm the patient from the
outside and reduce heat distribution from the center to
the periphery.*® Not enough studies show the effects of
active heating techniques on maternal and neonatal
body temperature during cesarean section.®

Our study aimed to retrospectively compare the effects
of different anesthesia techniques and maternal
warming on neonatal body temperature in cesarean
section operations.

Methods

Our study was conducted retrospectively on the data of
112 patients who underwent cesarean section operation
in the gynecology and obstetrics clinic between January
1 and May 1, 2017, after approval (approval dated
13/06/2017 and numbered 1576) was obtained from the
Ethics Committee of Health Sciences University Sisli
Hamidiye Etfal Training and Research Hospital. All
procedures were performed following the ethical
standards specified in the Declaration of Helsinki (2008).
The data of American Society of Anesthesiologists (ASA)I-
1I-11l patients, for whom complete data were available by
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reviewing anesthesia documents and neonatal unit
records, were included. ASA IV patients, patients under
18 years of age, patients with neuropsychiatric diseases,
and patients with substance abuse were excluded from
the study.
The patients whose data were analyzed were divided into
four groups. Of the 56 patients who underwent general
anesthesia for cesarean section, 28 patients who were
heated with a hot air blower system were defined as
Group G, and 28 patients who were not heated were
defined as Group G2. Of the 56 patients who underwent
spinal anesthesia for cesarean section, 28 patients who
were heated with a hot air blower system were defined
as Group S1, and 28 patients who were not heated were
defined as Group S2.

*Group G1 (n:28) General anesthesia / heated with

a blown heater
*Group G2 (n:28) General anesthesia / no heating
*Group S1 (n:28) Spinal anesthesia / heated with a
blown heater

*Group S2 (n:28) Spinal anesthesia / no heating
Demographic data such as age, weight, height, body mass
index (BMI), body mass index (BMI), ASA, the number of
weeks of pregnancy, and gestational week of the patient
were recorded from the preanesthetic evaluation
document. All patients were operated in the same
operating room, and the ambient temperature was kept
constant at 24°C. All patients underwent standard
monitoring with electrocardiogram (ECG), non-invasive
blood pressure (BP) [systolic blood pressure (SBP),
diastolic blood pressure (DBP)] and peripheral capillary
oxygen saturation (SpO:) after admission to the
operating room. All patients in Group G1 and Group S1
were warmed with a warm air blower system (Bair
Hugger™ brand heating device) from the beginning.
The patient's body temperature was measured with a
laser thermometer (Medix® brand). Intravenous
hydration was started with a 20-gauge angiocath.
After preoxygenation, anesthesia induction was
performed with 2 mg/kg propofol and 0.6 mg/kg
rocuronium, and orotracheal intubation was performed
in Group G1 and Group G2 patients under general
anesthesia. Sevoflurane with 50% oxygen and 50% air
mixture was used to maintain anesthesia. Fentanyl 1
mcg/kg was administered intravenously after the baby's
exit from the womb. Spinal anesthesia was performed
with 2.1 cc bupivacaine hydrochloride (Marcain® Spinal
0.5% Heavy) after cerebrospinal fluid (CSF) flow was
observed by entering the L3-4 spinal space with a 25-
gauge Quinckle spinal needle after skin disinfection in the
sitting position in Group S1 and Group S2.
In all groups, apical heart peak (AHP), BP (SBP and DBP),
Sp02, and body temperature values were recorded at
baseline and 5 minutes, 15 minutes, and 20 minutes
afterward. In all groups, the body temperature of the
newborn babies was measured and recorded with a laser
thermometer by a neonatologist at the time of
emergence from the mother's womb and 1 minute
thereafter. In all groups, a neonatologist evaluated and
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recorded APGAR scores of newborn babies at the 1st and
5th minute.

Patients with chills, shivering, nausea, and vomiting as
complications in all groups were recorded. Ephedrine
requirements of patients who underwent spinal
anesthesia were recorded.

The patients who underwent general anesthesia were
administered neuromuscular blockade antagonization
with 0.01 mg/kg atropine and 0.03 mg/kg neostigmine at
the end of the operation when spontaneous respiration
occurred after anesthesia maintenance was terminated.
After spontaneous respiration was adequate and airway
reflexes were complete, they were extubated and sent to
the ward.

Patients who underwent spinal anesthesia were followed
up at the end of the operation until the motor and
sensory blockade ended and sent to the ward.

Statistical Analysis

SPSS program (Version 22, SPSS Inc., Chicago, IL, USA)
was used for calculations. Descriptive statistics were
given as numbers and percentages for categorical
variables and mean, standard deviation, minimum,
maximum, and median for numerical variables. Since the
numerical variables did not fulfill the normal distribution
condition, two independent group comparisons were
made using the Mann-Whitney U test. The ratio of
categorical variables between groups was tested by Chi-
Square Analysis. The statistical alpha significance level
was accepted as p<0.05.

Table 1. Demographic Data of Patients

Results

The data of 112 patients who underwent cesarean
section in the Gynecology and Obstetrics Clinic were
retrospectively analyzed. There was no statistically
significant difference between the age, gestational week,
number of pregnancies, and ASA distribution of the
groups. BMI was statistically significantly higher in Group
G2 compared to Group G1 (p<0.05). Mean height was
statistically significantly higher in Group S1 than in Group
S2 (p<0.05). The mean weight was statistically
significantly higher in Group S1 than in Group G1 (p<0.05)
(Table 1).

There was no statistically significant difference in systolic
arterial pressure between general and spinal patient
groups at all times (p>0.05). Mean SBP was statistically
significant at all times in Group G1 compared to Group S1
(p<0.05). In Group G2, it was statistically significantly
higher than Group S2 at 0 and 5 minutes. (p<0.05) (Table
2).

The mean diastolic arterial pressure was found to be
statistically significantly higher in Group G1 compared to
Group S1 at 20 minutes (p<0.05).

There was no statistically significant difference between
Group G1 and Group G2, Group S1, and Group S2 patient
groups at all times in maternal peak heart rate. The mean
AHP was found to be statistically significantly higher in
Group G1 at 5 minutes compared to Group S1 (p<0.05).
In Group G2, it was statistically significantly higher than
Group S2 at 0 and 5 minutes (p<0.05).

Group G1 Group G2 Group S1 Group S2 Glvs.S1  G2vs.S2
mean * SD mean * SD p mean * SD mean * SD p p p
Age (years) 28.4%5.9 28.4+6.7 0.967 26.6+6.4 26.7+5.7 0.948 0.176 0.398
Weight (kg) 74.4+7.8 77.6x7.6 0.119 80.3+8.9 75.1+13.8 0.098 0.008* 0.129
Height (cm) 167.9+6.6 166.7+5.6 0.495 170.4+4 164.3+7.7 0.002* 0.148 0.162
BMi (kg/m2) 26.4+2.4 28.0£3.2 0.044* 27.6%2.9 27.8+4.7 0.474 0.112 0.328
Gestational week 38.7¢1.1 38.8+1.1 0.701 39.0+0.9 39.0+0.7 0.701 0.334 0.797
Number of Pregnancies 2.2+0.8 2.6+1.1 0.256 2.1+0.8 2.2+1.2 0.877 0.485 0.194
ASA 1.64+0.56 1.57+0.57 0.614 1.43+0.63 1.43+0.57 0.877 0.111 0.313
*p<.0.05
BMI: Body mass index, ASA: American Society of Anesthesiologists, SD: Standard deviation
kg: kilogram, cm: centimetre
Table 2. Systolic Blood Pressure Values
Grup G1 Grup G2 Grup S1 Grup S2 Glvs.S1 G2vs.S2
mean £ SD mean t SD p mean £ SD mean £ SD p p p
SBP (mmHg) 0. min 120.4+14.4 118.8+14.8 0.604 112.6+12.3  109.1+18.2 0.095 0.026* 0.015*
SBP (mmHg) 5. min 119.9+13.2 115.1#13.1 0.158 111.1+#11.1 107.6+16.8 0.124 0.009* 0.043*
SBP (mmHg) X. min 117.8+11.3 113.9+12.3 0.146 110.4+11.1 107.4+14.5 0.139 0.019* 0.054
SBP (mmHg) 15. min 117.4+10.6 112.8+11.6 0.194 110.3+12.2  108.5%12.8 0.640 0.035* 0.146
SBP (mmHg) 20. min 117.3+10.8 111.9+10.5 0.155 110.6+12.1  109.3%#13.1 0.543 0.046* 0.285

*p<0.05

X. min : Maternal systolic blood pressure values at the time the baby leaves the womb

SBP: Systolic blood pressure, min: minutes, SD: Standard deviation
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There was no statistically significant difference in mean
SpO2 between all patient groups at all times.

Mean maternal temperature was significantly higher in
the heated groups (Group G1, Group S1) compared to the
unheated groups (Group G2, Group S2) (p<0.05) (Table
3).

There was a significant difference in the mean infant
temperatures and APGAR scores at all times in the
heated patient groups. Mean infant temperatures and
APGAR scores were statistically significantly higher in

Table 3. Maternal Temperature Values

Group G1 and Group S1 than in Group G2 and Group S2,
respectively (p<0.05).

In the unheated groups, the mean APGAR scores of
Group S2 were statistically significantly higher than
Group G2 (p<0.05) (Table 4).

Patients did not need ephedrine in any of the groups.
Chills and shivering rates were significantly higher in the
non-heated groups (Group G2 and Group S2) than in the
heated groups (Group G1 and Group S1) (p<0.05).
Nausea and vomiting were significantly higher in Group
S2 compared to Group G2 (p<0.05) (Table 5).

Group G1 Group G2 Group S1 Group S2 Glvs.S1 G2vs.S2
mean+*SD  mean +SD p mean+*SD  mean = SD p p p
Maternal temperature(°C) 0. min 36.7+0.2 36.4+0.1 <0.001* 36.71#0.1 36.4+0.1 <0.001* | 0.521 0.089
Maternal temperature (°C) 5. min 36.7+0.1 36.4+0.1 <0.001* 36.71#0.1 36.4+0.1 <0.001* | 0.622 0.099
Maternal temperature(°C) X. min 36.7+0.1 36.4+0.1 <0.001* 36.710.1 36.4+0.1 <0.001* | 0.327 0.993
Maternal temperature(°C) 15. min | 36.7+0.1 36.4+0.1 <0.001* 36.8%0.2 36.4+0.1 <0.001* | 0.056 0.729
Maternal temperature(°C) 20. min | 36.710.1 36.4+0.1  <0.001* 36.710.1 36.4+0.1 <0.001* | 0.123 0.171
*p<0.05
X. min: Maternal temperature at the time the baby leaves the womb, SD: Standard deviation, min: minutes
Table 4. Infant Temperature and APGAR score
Group G1 Group G2 Group S1 Group S2 Glvs.S1 G2vs.S2
mean+SD mean+SD p mean+SD mean £SD p p p
Infant Temperature(°C) 0. min | 36.6%0.1 36.4+0.1 <0.001* 36.7+0.1 36.4+0.1 <0.001* 0.001* 0.670
Infant Temperature(°C) 1. min | 36.6%0.1 36.4+0.1 <0.001* 36.740.1 36.4+0.1  <0.001* 0.001* 0.622
APGAR Score 1. min 8.71+0.66  7.46+0.51 <0.001* 9.46+0.58 8.04+0.74 <0.001* <0.001* 0.003*
APGAR Score 5. min 9.29+0.71  8.1440.52 <0.001* 9.82+0.39 8.82+0.67 <0.001* 0.002* <0.001*
*p<0.05
min: minutes
Table 5. Complications
Group G1 Group G2 Group S1 Group S2 G1lvs. S1 G2 vs. S2
n % n % p n % n % p p p
Used Ephedrine 0 0.0 0 0.0 - 0 0.0 0 0.0 - - -
Chills 0 0.0 15 53.6 <0.001* 0 0.0 24 85.7 <0.001* - 0.009*
Shivering 0 0.0 11 39.3 <0.001* 0 0.0 19 67.9 <0.001* - 0.032*
Nausea 0 0.0 3 10.7 0.236 5 17.9 12 42.9 0.080 0.051 0.007*
Vomiting 0 0.0 3 10.7 0.236 5 17.9 12 42.9 0.080 0.051 0.007*
*p<0.05
n: Number of patients, %: Percentage
Discussion temperature, and the amount of fluids used are other
factors that may cause hypothermia.'**? It is thought that
Both general anesthesia and regional anesthesia monitoring pregnant women at 24°C room temperature

techniques affect the thermoregulation mechanism in
different ways and cause perioperative hypothermia. The
temperature drop during anesthesia develops with the
redistribution of central heat to peripheral tissues.'® The
preferred method of anesthesia is not the only factor
affecting the occurrence of perioperative hypothermia.
The size and duration of the surgical procedure, ambient
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and the fact that cesarean section operations are not
very long-lasting surgical procedures relatively reduce
the incidence of hypothermia.'® In our study, the ambient
temperature of the operation room was kept constant at
24°C.

There are no European or American national
recommendations for the use of perioperative warming
in women undergoing cesarean section.* Although
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several studies investigate active warming during
cesarean section, there is no consensus that it improves
maternal and neonatal outcomes.*® In a study conducted
by Bernardis et al. in pregnant women undergoing spinal
anesthesia during cesarean section, it was shown that
active warming for thirty minutes starting before the
procedure reduced the development of hypothermia.®
According to a meta-analysis including twelve patients,
Munday J et al. stated that intravenous fluid warming
must be applied during cesarean section.’” They also
stated that opioids used during spinal anesthesia rather
than spinal anesthesia constitute a risk factor for
hypothermia. In a study conducted by Cobb B. et al. on
pregnant women undergoing cesarean section with
spinal anesthesia, it was shown that the combined use of
blown and intravenous fluid warmers was insufficient to
prevent hypothermia and shivering.'® Butwick AJ et al.
also showed that active heating did not reduce
hypothermia and shivering in pregnant women who
underwent spinal anesthesia.’®* It is known that
prevention of surgical wound infection, myocardial
ischemia, coagulopathy, and blood loss is important in
general and regional anesthesia.

Fetal temperature is usually one degree higher than
maternal temperature and is directly related to maternal
temperature. Neonatal hypothermia is more likely to be
seen in cesarean operations where maternal contact is
kept shorter than normal delivery.?’ Negishi C et al.
determined temperature gradients by measuring
tympanic membrane and skin surface temperature in
eleven pregnant women who underwent epidural
anesthesia and showed that epidural anesthesia
disrupted thermoregulation control in pregnant women
and increased the central-peripheral temperature
gradient.?! There are a limited number of studies showing
the effects of different anesthesia techniques used
during cesarean section on neonatal body temperature.
Yentur EA et al. investigated the effects of epidural and
general anesthesia on neonatal body temperature,
APGAR scores, and fetal blood gases in 63 pregnant
women undergoing cesarean section. The body
temperature (37.4°C) of the babies born in the epidural
anesthesia group was lower than the general anesthesia
group. They attributed this low level to the length of the
procedure and the large amount of intravenous fluid
used in the epidural group. However, APGAR scores at
one minute in newborns were found to be higher.?? Horn
EP et al. emphasized that hypothermia was less common
in pregnant women who underwent spinal anesthesia
and in infants born from them.?® There are conflicting
data on APGAR scores of babies born to mothers who
underwent different anesthesia techniques. Sendag F et
al. found similar APGAR scores in newborns born to
pregnant women who underwent epidural and general
anesthesia.?* However, in one of the similar studies,
APGAR scores of babies born to mothers who underwent
general and epidural anesthesia were found to be lower.
The other study showed no difference between the
APGAR scores of babies born to mothers who underwent
general and spinal anesthesia.?>?% According to a meta-
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analysis including 13 studies in which Sultan P et al.
evaluated the effects of maternal warming during
cesarean section on the maternal and newborn, it was
shown that maternal warming with a hot air blower or an
intravenous liquid heater reduced the incidence of
maternal hypothermia and shivering and improved
APGAR scores and umbilical blood gas pH in the
newborn.? In the study conducted by Hoefnagel et al.,
there was no significant difference in the neonatal
APGAR values of patients who underwent regional
anesthesia with or without active heating.?® Our study
found no difference between maternal temperature
measurements in both groups. In the general and spinal
anesthesia groups in which maternal heating was
performed, the body temperatures of the newborns
(36.6°C) were higher than in the non-heated groups.
Neonatal temperature (36.7°C) was higher in the spinal
anesthesia and maternal warming group. Hypothermia
was not observed in any of the mothers and newborn
babies. APGAR scores were higher in newborn babies in
the spinal anesthesia and warming group, but none had
an APGAR score below seven. This may be explained by
keeping the ambient temperature constant. In addition,
in spinal anesthesia, the heat reduction is limited to the
lower extremities, and the emergence time of the baby is
faster.

In a study by Topal et al., maternal hypothermia and
shivering were found to be significantly lower in the
heated patient group of patients undergoing cesarean
section compared to the control group.?® The findings
were similar in our study.

The incidence of nausea and vomiting was not found to
be different in patients who underwent heating
compared to those who did not. Nausea and vomiting
were more frequent in the group of patients who
underwent spinal anesthesia and were not heated. We
think that this is due to the sympathetic blockade in
spinal anesthesia.

In our study, systolic blood pressure arterial values were
lower in the spinal anesthesia group, as expected in
neuraxial blocks, and there was no significant difference
between diastolic blood pressure arterial and peak heart
rate measurements. None of the patients had
hypotension requiring ephedrine administration.
Although the primary aim of our study was not to
evaluate hemodynamic changes, no hemodynamic
differences were found between patients with and
without heating.

The limitations of our study are the experience of a single
center and the retrospective nature of the study. In
addition, the small number of patients in the study can
be said to be another limitation.

Maternal warming and spinal anesthesia increase
maternal and neonatal body temperature and neonatal
APGAR score. Therefore, maternal warming and spinal
anesthesia techniques are recommended for pregnant
women.
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COCUKLARDA NOROJENIK OLMAYAN iSEME BOZUKLUKLARI: UCUNCU
BASAMAK COCUK NEFROLOJI MERKEZINDE 10 YILLIK DENEYiM

NONNEUROGENIC VOIDING DYSFUNCTION IN CHILDREN: TEN YEARS EXPERIENCE IN A

TERTIARY PEDIATRIC NEPHROLOGY CLINIC

@ Belkis ipekgi®*, @ Kenan Bek?2
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0z

Amag: Calismamizda geriye donik 10 yillik sireg iginde gocuk nefroloji
bolimiine iseme disfonksiyonu ile bagvurup takipte kalmis hastalarimizin
klinik ve epidemiyolojik 6zelliklerini arastirarak sonrasinda takip ettigimiz
hastalarin takip stirecini revize etmeyi amagladik.

Yéntem: Ocak 2002 ile Aralik 2011 tarihleri arasinda Kocaeli Universitesi
Cocuk Nefroloji poliklinigine ayaktan bagvuran tim hastalarinin dosyalari
geriye donuk olarak incelenerek 5-18 yas arasi iseme disfonksiyonu tanisi
alan hastalar galismaya dahil edildi. Noérolojik muayenesinde patoloji
olanlar, norolojik hastalik tanisi olanlar, konjenital anomalisi olanlar,
sadece gece idrar kagirmasi olanlar galismaya dahil edilmedi. Tedaviye
cevap semptomlarin tamamen dizelmesi olarak kabul edildi.

Bulgular: Yedi bin dort yuz altmis Gg¢ hasta dosyasi incelenerek iseme
disfonksiyonu olan 872 (% 11,6 ) hasta galismaya dahil edildi. Hastalarin
ortalama yasi 8,86 2,54 yas, kiz erkek orani 5:1 idi. Bagvuru oncesi idrar
yolu enfeksiyonu frekansi % 46,8, yillik idrar yolu enfeksiyonu hizi 3,05 idi.
Tedavi sonrasi bu hizin 1,72 ye gerilemesi istatistiksel olarak anlamli
bulundu. Tedavi cevabi tek yontemle tedavi alanlarda, standart tGroterapi
ve antikolinerjik beraber kullananlarda, asikar olarak daha iyi bulundu.
Sonug: iseme disfonksiyonu 6zellikle cocuklarda tekrarlayan idrar yolu
enfeksiyonuna neden olarak ciddi bobrek hasari ve kronik bobrek
hastaliklarina zemin hazirlayabilir. Birgok hasta Uroterapi ve /veya
antikolinerjik ilaglar gibi basit yontemlerle bobrek hasari gelismesinden
korunabilir. Bu sebeple ailelerin egitimi ve pediatrik hasta grubunda iseme
disfonksiyonu semptomlarinin sorgulanmasi 6nemlidir.

Anahtar Kelimeler: iseme bozuklugu, disfonksiyonel iseme, cocuklarda
asin aktif mesane

ABSTRACT

Objective: In this study, we aimed to investigate the clinical and
epidemiological features of children with voiding dysfunction admitted to
our pediatric nephrology outpatient clinic within a 10- year period.
Method: Documents of all patients admitted to Kocaeli University
pediatric nephrology outpatient clinic within the period between January
2002 and December 2011 were retrospectively reviewed and patients with
a diagnosis of voiding dysfunction aged 5 to 18 years old at first admission
were included in the study. Children with nocturnal enuresis without
daytime symptoms, who had congenital anomalies or neurological
problems that we detected, or neurological disorders that were known
previously were excluded. Response to therapy was defined as the
complete resolution of the symptoms.

Results: Files of 7463 patients were reviewed and 872 (11.6 %) patients
with voiding dysfunction were included in the study. The mean age of
patients 8.86 +2.54 years and female to male ratio was 5:1, respectively.
The frequency of previous urinary tract infections was 46 % with a mean
annual attack rate of 3.05. The reduction of this figure to 1.72/ year
following therapy of voiding dysfunction was statistically significant. The
treatment response was significantly better in patients treated with a
single modality.

Conclusion: Voiding dysfunction may lead to serious renal damage and
chronic kidney disease through recurrent urinary tract infections,
especially in children with urinary tract abnormalities. In most cases, this
can be prevented by simple measures like urotherapy and/or
anticholinergics. Thus educating parents and questioning all pediatric
outpatient population about voiding dysfunction are critical.

Keywords: Voiding disorders, dysfunctional voiding, overactive detrusor in
childhood
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Giris

iseme disfonksiyonu (ID) cocuklarda ¢ok vyaygin
gorilmekte olup, yas ve tibbi 6yki dikkate alinarak sorun
tanimlanmahdir.!  Uluslararasi ¢ocuklarda inkontinans
toplulugu (International Children's Continence Society,
ICCS) iD teriminin organik nedenler dislandiktan sonra
ozellikle gindiz vakitlerinde olan fonksiyonel idrar
inkontinansi i¢in kullaniimasini 6énermektedir. 2 iseme
bozukluklarinin gergek epidemiyolojisi literatiirde yetersiz
vaka segimi gibi metodolojik farkliliklardan veya ailelerin
sorunu goz ardi etmesi gibi problemlerden dolayi
bilinmemektedir.>*>

Bu calisma ile cocuk nefroloji poliklinigimize ID ile
basvuran hastalarin klinik, demografik, epidemiyolojik
ozelliklerinin belirlenerek yeni takibe girecek hastalarin
takip ve tedavi streglerinin iyilestiriimesi hedeflenmistir.

Yontem

Kocaeli Universitesi cocuk nefroloji poliklinigine Ocak
2001-Aralik 2011 yillari arasi basvuran hastalarin dosyalari
geriye doniik olarak incelendi ve 5-18 yas arasi iD tanisini
ilk kez bizim bolumimulzde alan hastalarin dosyalari
¢alismaya alindi. Norolojik muayenede patolojik bulgulari
olan ya da daha once nérolojik bir hastalik tanisi alanlar,
spina bifida occulta, myelomeningosel, nd&rojenik
mesaneye neden olabilecek spinal kord lezyonu olanlar,
¢ocuk ruh saghgi ve hastaliklari béliminde takip edilenler,
glindliz semptomu olmadan sadece gece enlrezisi
(endrezis nokturna) olanlar calismadan dislandi. Voiding
sistouretrografi (VSUG) cekilen iki hastada radyoloji
uzmani spina bifida saptadigindan bu hastalar da
calismadan dislandi.

Tedaviye cevap semptomlarin tamamen diizelmesi olarak
kabul edildi. Dosyalarin ¢ogunda ikamet vyeri, saghk
sigortasi tlrd, tuvalet egitimine baslama vyasi eksik
oldugundan, hastalar telefon ile aranarak
ulasilabilenlerden 6grenildi. Standart (roterapi; tuvalete
iki saate bir isemek icin gidilmesi, ikili-t¢li iseme
manevralarinin her idrar yapildiktan sonra uygulanmasi
dnerilerinden olusmaktadir. ilaglarini énerilen doz ve
araliklara uygun kullanarak, tuvalete iki saate bir giden,
ikili-UglG iseme manevralarini uygulayan hastalar tedaviye
uyumlu hasta olarak tanimlandi. Bunlardan herhangi birini
uygulamayan hastalar tedaviye uyumsuz olarak kabul
edildi. Tedavi 6ncesi idrar yolu enfeksiyonu (iYE) sayisi
o6zgecmisten 6grenildi, ulasilabilinen idrar kiltiir sonuglari
kaydedildi, tedavi sonrasi IYE sayisi ve idrar kiiltiirleri
dosyalarda ve hastane veri tabaninda mevcuttu. Cocuk
nefroloji bolimiumuizde hastalara tedavi amach verilen tek
antikolinerjik “oksibutinin hidroklorir” etken maddesi
iceren ilacin tablet ve sollisyon formlari idi, hastanin
agirligina gore hesaplanan dozu ¢ocugun icebilecegi ilag
formu sorularak secilmekteydi.

istatistiksel degerlendirmede “Statistical Package for
Social Sciences (SPSS 16)” paket program kullanildi. Veriler
degerlendirilirken siirekli degiskenler ortalamazstandart
sapma, dagilim normal olmadiginda ortanca (minimum-
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maksimum) seklinde ve frekans veriler ise sayi (%) ile ifade
edildi. Ki kare testi sayl ve ylzde seklinde ifade edilen
kategorik degiskenleri karsilastirmak igin  kullanildi.
Bagimsiz 6rneklem t testi iki bagimsiz grup arasinda
ortalamalara bakarak istatistiksel olarak anlamli bir fark
olup olmadigini test etmek icin kullanildi. Oneway ANOVA
korelasyon testleri normal dagilimli olup (i¢ veya daha fazla
bagimsiz ortalama arasindaki anlamhhgin
degerlendiriimesinde kullanildi. Testlerde istatistiksel
anlamhlik diizeyi p<0,05 olarak kabul edildi.

Bulgular

Yedi bin dort yiz altmis l¢ hasta dosyasi arasindan dabhil
etme kriterlerine uyan 872 (%11,6) hasta ¢alismaya dabhil
edildi. Kiz hastalarda ID siklig1 (732/ %83,9) belirgin sekilde
erkeklerden (140/ %16,1) fazla bulundu. Hastalarin
ortalama yasi 8,8612,54 idi (Tablo 1). Tedaviye uyumlu ve
uyumsuz hastalar arasinda cinsiyet, ikamet yeri, saglik
sigortasi tliru ve verilen tedavi turt agisindan anlaml bir
fark yoktu. Korelasyon analizi ile daha 6nce idrar yolu
enfeksiyonu gecirenlerin takiplerine daha uyumlu oldugu
anlamhydi (p=0,000). Calisma grubumuzda ebeveynlerin
tuvalet egitimine ortanca 19 ayda (8-48 ay) basladigi
bulundu. Hastalarin 370 (%42)'inde D belirtileri
baslamadan 6nce glindiiz kurulugu, 349 (%40)’'unda gece
kurulugu saglanmaya baslanmisti (Tablo 2). Hastalarin
poliklinige ilk bagvurularinda daha 6nce 408’inde (%46,8)
IYE gecirme &ykiisii vardi. Bu hastalar arasinda yillik
ortanca IYE sayisi 3,05+2,4/yil (1-16/yil) idi. Dizenli
takiplerine gelen 318 (%36,5) hastanin icinde tekrarlayan
IYE geciren 162 hastanin yillik ortanca IYE sayisi
1,72+1,03/y1l (1-7/yil) azaldi ve aradaki fark istatistiksel
olarak da anlamli bulundu (p<0,05). Tedaviye yanit
gecikmesi enkoprezisi de olan hastalarda anlamli olarak
farkli bulundu (p<0,05).

Tablo 1. Yas araliklarina gore hastalarin sayisi

Yag aralig N %

5-7 372 %42,6
8-10 333 %38,2
11-13 131 %15
14-17 36 %4,2

n: Hasta sayisi

Tablo 2. iseme bozuklugu semptomlarinin sikhig

Semptom n orani

Gunduz idrar kagirma 803 (%92,1)
Tutma manevralari 662 (%75,9)
isemeyi geciktirme 659 (%75,6)
Gece idrara kagirma 279 (%32)

Kabizlik 79 (%9,1)
Sik iseme 46 (%5,3)
Enkoprezis 41 (%4,7)
Acil iseme hissi 36 (%4,1)
Kesintili iseme 19 (%2,2)
Zorlanarak iseme 8 (%0,9)

n: Hasta sayisi
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Ortalama tedavi siresi 18,26+1,74 (1-96) aydi. Bu siire sik
iseme ve idrar bekletme semptomu olanlarda anlamh
derecede uzun bulundu (p<0,05). En basarili tedavi yanit
iseme tedavisi ve antikolinerjik tedavi beraber
kullananlarda elde edildi (p<0,05).

Toplam tedavi slresi tedavi sekline gére anlamli olarak fark
gostermemekle beraber, beklendigi Uzere tedaviye
uyumlu olanlarda daha kisaydi (p<0,001). Benzer olarak
daha 6nce IYE gecirme 6ykiisii olanlarda da tedavi siiresi

Tablo 3. Urodinami, VSUG ve DMSA yapilan hastalarin sonuglari

belirgin olarak daha uzundu (p<0,001). iYE olanlarin
%80’inde E. coli saptandi.

Her hastaya rutin drodinami, VSUG ve
Dimerkaptosuksinikasit statik bobrek sintigrafisi (DMSA)
yapilmadi, gorintileme endikasyonu konulan hastalarin
sonuglari tablo 3 ile gosterildi.

Diger dikkat ceken anlamh bir farklilik tedavi cevabi ile
tuvalet egitimine baslama vyasi arasindaydi. iseme
terapisine cevap verenlerde tuvalet egitimine baslama yasi
belirgin olarak daha gecti (p=0,01).

DMSA BULGULARI (N:271) URODINAMI BULGULARI (N:152) VSUG BULGULARI( N:227)

n % n % n %
Normal 185  %68,3 | Normal 8 %5,2 Normal 136  %58,8
Tek Tarafli Skar 48 %17.7 | Asiri aktif mesane 130  %85,5 | Duzensiz mesane 6 %2,5
Cift Tarafli Skar 17 %6.3 Hipokomplian mesane 10 %6,5 | Cift toplayici sistem 1 %0,4
Bobrek Atrofisi 20 %7.3 infravezikal obstriiksiyon 2 %1,3 Postmiksiyonel rezidii 3 %1,2
Atnali Bobrek 1 %0.4 inhibe edilemeyen detrusor ve 1 %0,6 Mesanede 1 %0,4

infravezikal obstruksiyon divertiikilasyon

Nonndrojen ndrojen mesane 1 %0,6 | Spina bifida* 2 %0,8
Evre 1 refli 15 %6,4
Evre 2 refll 15 %6,4
Evre 3 refll 31 %13,4

Evre 4 refli 14 %6
Evre 5 refll 3 %1,2

n: Hasta sayisi, *spina bifida saptanan hastalar diglandiktan sonra istatsitiksel analiz yapildi

Tartisma

iseme bozukluklari cocuklar arasinda yaygindir ancak
gercek epidemiyolojisi bilinmemektedir. Enlirezisi olan
cocuklarda yapilan galismalarda iseme disfonksiyonu tanisi
sikhgl  %4,2-32 arasinda  degismektedir.>%”  Bizim
calismamizda da g¢ocuk nefroloji poliklinik hastalar
arasinda incelenen on vyillik dénemde ID sikligi %11,6
bulundu. Tirkiye'de vyakin zamanda Kaplan ve
arkadaslarinin yaptigi calismada da ID sikhig %19.2
saptandi.” Erkek kiz cinsiyet orani literatiire benzer sekilde
1:5 (%16,1 erkek/ %83,9 kiz) idi.®*?

Amerikan Pediatri Akademisi ve Kanada Pediatri
Toplulugu’nun tuvalet egitimi icin baslangic¢ yas 6nerisi 18-
24 aylardir.2® Turkiye’de yapilan calismalarda ise ailelerin
%31,2’sinin tuvalet egitimine 18 aydan oOnce basladigl
saptanmakta, Ozellikle disik gelire sahip ailelerin %80'i
egitime bir yas oncesi baslamaktadir. Yeterli gelir grubuna
sahip ailelerde ise bir yas alti tuvalet egitimine baslanan
cocuk bulunmamaktadir.®* Calismamiz geriye déniik
oldugu icin ailelerin sosyoekonomik diizeyleri ile ilgili bilgi
toplayamadik ancak ortanca tuvalet egitimi baslangig yasi
bizim calisma grubumuzda 19 ay (8-48 ay) idi. iseme
bozuklugu etiyolojisinde siit c¢ocuklugunda edinilen
uygunsuz davranislar da suclandigindan, uygun tuvalet
egitimi yasl icin ailelerin egitilmesi 6nem kazanmaktadir.
iseme  bozuklugu ile ilgili vyapilan calismalarda
semptomlarin sikhigi ile ilgili degisik veriler bulunmaktadir.
Ornegin Thibodau ve ark’nin'? iD ve yasam kalitesi
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arasindaki iliskiyi inceledigi 41 kisilik calismada hastalarin
hepsinde glndiz idrar kagirma oldugu, %51’'inde
tekrarlayan iYE, %89’unda acil sikisma semptomlari oldugu
belirtilmistir. Mattson ve ark.® da calisma gruplarinin
%94'linde baslangic semptomu idrar kagirma, %64’(inde
acil ve sik iseme, %4’Unde kesintili iseme oldugunu
belirtmisti.  Calismamizin  semptom sikligi siralamasi
%62,1 glindlz idrar kagirma, %30 glindiz ve gece (ikisi
beraber) idrar kacirma, %5,3 sik iseme, %2,2’sinde kesintili
iseme, %75,9’'unda idrar tutma manevralari, %9,1'inde
kabizlik, %4,7’sinde enkoprezis, %4,1'inde acil iseme
ihtiyaci idi. Tirkcan ve ark./nin'® Tirkiye’de yaptigi bir
calismada ise acil iseme ihtiyaci %100, glindiiz idrar
kagcirma %88, gece idrar kagirma %73, idrar tutma
manevralari ise %66 oranlarinda bulunmustur. Calismalar
arasindaki semptom sikliklarindaki bu farkhlik dahil edilme
kriterlerinin farkl oluslarina baglandi.

Voiding sistoliretrografi invazif bir islem oldugu icin gilincel
kilavuzlar tarafindan sadece sonug tedaviyi etkileyecekse
dnerilmektedir. Tekrarlayan IYE olan cocuklarda, mesane
cikis obstriksiyonu, sintigrafide renal skar ya da USG'de
hidrolreteronefroz saptandigi durumlarda yapilmasi
dnerilebilir.*” Genis kohorta sahip vezikoiireteral refliisii
(VUR) olan gocuklarda yapilan ¢alismalarda iD sikligi %18-
50 arasi degismektedir.!®'® Diger taraftan ID olan
cocuklarda vyapilan c¢alismalardaki VUR %14-47 arasi
degismektedir.??* iseme bozuklugu ve VUR arasinda
rastlantisal bir beraberlik oldugunu belirten ¢alismalar
mevcut ve baziyazarlar da iD olan hastalarda VUR artisinin
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hasta gruplarinin segilme degisikliklerine bagh oldugunu
tartismaktadir. Shaikh ve ark.?> ¢alismalarinda VUR ve iD
arasinda anlamli bir iliski bulunmadigini, iki probleme
birden sahip ¢ocuklarin hastaneye basvurma sikhginin
daha fazla oldugunu dislindiklerini belirtmektedir.
Urodinamik calismalar genellikle konvansiyonel medikal
tedavilere yanit vermeyen nérojenik olmayan iD olan
cocuklarda  direncin nedenini belirlemek  igin
yapilmaktadir, calismalarda %45 asiri aktif mesane, %39
azalmis  mesane  kapasitesi, %32  hipokomplians
saptanmigtir.2®  Literatiirde Urodinamik  ¢alismalarin
gerekliligi konusunda ¢eliskili ©neriler bulunmaktadir.
Soygiir ve ark.?® sonuclarin  nihai  tedaviyi
degistirmeyeceginden dolayi videolirodinamik incelemeyi
rutin énermezken, Kaufmann ve ark.?’, bu calismalarin
yuksek oranda klinik olarak anlamli sonuglari oldugunu
bildirmektedir. Bazi geriye donuk c¢alismalar, iseme
bozukluklari olan hastalarin %40 'ina varan oranda siddetli
sekel  bildirmisti,  ancak  hastalarin  Urodinamik
calismalarinda anlamli farklilik gdsterilememektedir.?6-28
Cocuk nefroloji bélimiimiizde de hala rutin her iD
hastasina Grodinami yapilmamaktadir.

Tekrarlayan IYE ve VUR iseme bozukluklarinda sikca
goriilen komorbidite sorunlaridir. IYE olan gocuklarda
beraber VUR olsun ya da olmasin iD prevelansinin arttigini
gdsteren birgok calisma vardir. iseme bozuklugu olanlarda
IYE oranlarinin %50-80 arasinda degistigi ve ID tedavisi ile
tekrarlayan IYE sorunun %90’a yakin ¢ozildiigi
belirtiimektedir.22°3° Calismamizdaki tekrarlayan IYE
geciren hasta sayisi %46,8'di (n=408). %50,9’unun IYE
sorunu dizeldi, literatiirde de belirtildigi gibi troterapi ile
ortanca IYE hizinda anlamli derecede azalma elde edildi.
VUR ile idrar kiltirinde extended spectrum beta
lactamase (ESBL) Ureten E.coli izoloasyonu arasinda
anlamli bir korelasyon saptanmaktadir.30:3132
Hastalarimizin ~ tedavi baslamadan Oncesi baska
merkezlerde yapilan idrar kdltird sonuglarinin biydk
¢ogunluguna ulasilamadigindan 6ncesi ve sonrasi idrar
kiltar Gremeleri ile ilgili analiz yapilamadi.

idrar yolu enfeksiyonlari renal parankimal hasar
olusturarak hipertansiyon ve bobrek yetmezligine neden
olabilir, parankimal hasari géstermede en duyarli ydontem
statik renal sintigrafidir (DMSA).333* VUR ve renal skar
olusumu arasindaki iliski iyi bilinen bir fenomendir.
Calismamizda da VUR olan hastalarimizin  %85’inde
DMSA’da skar saptandi. DMSA bulgulari ile USG bulgulari
arasindaki iliski analiz edildi ancak anlamh sonug
bulunamadi.

2020 yilinda giincellenen Avrupa Pediatrik Uroloji
toplulugunun kilavuzlarina gore standart Uroterapinin
amacl hastaya en uygun iseme pozisyonunu, sikligi, yeterli
sivi ahmini 6greterek ve kabizhigl, tutma manevralarini
dnleyerek alt Griner sistemi rehabilite etmektir.3
Calismamizdaki morbidite orani %8,9 idi. Bu hastalarin
besine acgik cerrahi ve sublreterik teflon injeksiyonu
uygulandi, bir hastada da son dénem boébrek yetmezligi
gelisti. Bu hastalarin  hepsinde VUR mevcuttu.
Hastalarimizin  higbirinde renal replasman tedavisi
baslanmadi veya 6lim olmasa da 6rnegin el Desoky ve
arkadaslarinin tek merkezli retrospektif bir calismada 12

199

yillik sire icinde hastalarinin %22’sinde kronik bobrek
hastaligi, %11.5’inde renal replasman tedavisi ihtiyac
gelisti8§i ve %4’Unuin son doénem bobrek yetmezligi
nedeniyle &ldigi  belirtilmistir.3® ID ile bir ¢ocuk
degerlendirilirken beraberinde VUR gibi o6nemli bir
komorbidite nedeni olabilecegi ve kronik bobrek
hastaligina ilerleyebilecegi akildan ¢ikarilmamalidir.
Literatlirde  standart  Uroterapinin  basarisi %80
civarindadir. Ancak ¢ogu galismanin kontrolsiiz ve geriye
déniik olmasi nedeni ile kanit diizeyi digiktir, 24141537
Hastalarimizdan sadece standart Uroterapi uygulanan
kiglik grubun (n = 22) cevap orani %50 idi. Standart
Uroterapi ile antikolinerjik ilaglar beraber kullananlarda
(n=328) ise tedavi basarisi %72 idi. Sadece standart
Uroterapi verilen hastalarin takiplere uyumu c¢ok dusukta.
Hastalara takiplere devam etmeleri icin tedavi agsamalari
hakkinda vyeterli bilgi verilmesi gerektiginin 6nemini
gosterdi. Peng ve arkadaslarinin 10 yil boyunca sadece
standart Uroterapi ile takip ettigi hastalarin %71.4 (n:10)
inde isemede detrusor basincinin anlamli olarak azaldigi
ve semptomlarin, iseme durumunun dizeldigi
belirtiimektedir.3® ilag baslanmasi standart Uroterapi ile
basarili olunamadiginda diisiinilmeli. Bu konuda 1972'den
beri en yaygin kullanilan ilaglar antikolinerjiklerdir.283%40
ilaglar inhibe olamayan detriisor kasiimalarini azaltarak
fonksiyonel mesane kapasitesini arttirir.** Cocuklarda en
yaygin olarak kullanilani oksibutinindir, ancak yan etkileri
eriskinlerde gorildigiinden dért kat fazla gériliir.*? Bazi
calismalarda ilag yan etkisine bagl ila¢ kesilmesi orani %10
verilmisken bizim galisma grubumuzda %2 bulundu. Bizim
sonuglarimizla uyumlu olarak literatiirde de belirtildigi gibi
en iyi sonuglar standart Uroterapi ve antikolinerjiklerin
beraber kullaniminda gériilmekte.*® Ortalama tedavi
siremiz 18,26+1,74 ay (1-96) aydi. Bu sire farkli
calismalarda 7 aydan 22 aya kadar degisen sirelerde
belirtiimektedir.224%42 Schulman ve ark.3! giindiiz idrar
kagirmada tam iyilesme oranini %90, ortalama iyilesme
suresini de 2,8 yil olarak vermistir. Tedaviye cevapta
anlaml bir gecikme sadece enkoprezisi olanlarda saptandi,
bu da literatiirde tedavinin en dnemli pargalarindan birinin
barsak hareketlerinin diizenlenmesi olmasini destekler
nitelikteydi.*44

Calismamizdaki kisithliklarin ilki geriye donik olmasi
nedeniyle dosyalardaki eksik olan ikamet vyeri, saghk
sigortasi turd, tuvalet egitimine baslama yasi bilgilerinin
aileler aranarak elde edilmeye c¢alisilmasiydi. Diger bir
kisithilik ise D alt tiplerinin agik sinirli tanimlamalari
olmamasiydi, buna ragmen epidemiyolojik ozellikleri
glincel literatiire ¢ok yakin bulduk.

iseme bozuklugunun oranini tiim cocuk nefroloji poliklinik
hastalarinin  %11,6’si olarak saptadik, genel ¢ocuk
populasyonda sikhiginin daha yiksek oldugunu cogu aile
tarafindan semptomlarin gbz ardi edildigini
disinmekteyiz. Cocuk biyldikce iseme bozukluguna
bagh urolojik semptomlarin arthgi kanitlanmistir.*®4° Bu
nedenle  ergenlik ve  yetiskinlik  doénemlerinde
morbiditeden korumak icin erken cocukluk dénemlerinde
hizla tedavi edilmelidirler.

iseme bozukluklari cocuklar arasinda yaygin bir
problemdir. Tekrarlayan IYE, altta yatan anatomik veya
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fonksiyonel anormallikler oldugu durumlarda ise
hipertansiyon, renal replasman tedavisine kadar
ilerleyebilecek bobrek hasarlarina yol agmaktadir. Bu
nedenle ebeveynlerin bu konudaki farkindaligi arttirilmal,
cocuk hastalar baska sikayetlerle gelse de iD semptomlari
sorgulanmalidir. Uroterapi ve /veya antikolinerjikler gibi
basit ve ucuz yontemlerle 6mir boyu sirebilecek ve
masrafli komorbiditelerden ¢ocuklari koruyabilecegimiz
unutulmamalidir.

Ayrica hastalara tedaviler baslanirken 6zellikle daha 6nce
IYE ve enkoprezis dykiileri olanlarin tedaviye daha geg
cevap verecegi belirtilerek hastalarin tedaviye uyumu
arttirilmali, antikolinerjik tedaviye baslanirken yan etkileri
anlatilarak ilaci birakmalari 6nlenmeli, 6zellikle kabizhk
olusmasi halinde de uygun kabizlik tedavisi baslanarak iD
seyrinin daha kisa siirede diizelmesine katkida
bulunulmahdir.

Etik Standartlara Uygunluk

Calismaya baslamadan 6nce Kocaeli Universitesi Klinik
Arastirmalar Etik Kurul Baskanhg’ndan onay alinmistir
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COCUGUN EKRAN MARUZIYETi VE ANNENIN AKILLI TELEFON KULLANIM
DUZEYi DiL GELiSIMINi ETKILER Mi? KESITSEL BiR ON CALISMA

DO CHILD'S SCREEN EXPOSURE AND MOTHER'S SMART PHONE USAGE LEVEL EFFECT
LANGUAGE DEVELOPMENT? A CROSS-SECTIONAL PRELIMINARY STUDY
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0z

Amag: Erken donemde ekran maruziyetinin dil gelisimini olumsuz
etkiledigi bilinmektedir. Son yillarda ebeveynlerin dijital medya araglarini
fazla kullanmasi gocukla olan iletisimi azaltmaktadir. Ayni zamanda dijital
medya kullanim yasinin gittikge dismesi nedeniyle gocuklarin erken
dénem ekran maruziyeti artmaktadir. Bu sonuglar goz 6niine alinarak; dil
gelisiminde sorun oldugu dustinilen ¢ocuklarin gelisim diizeyleri ve ekran
kullanim 6zellikleri arasindaki iliskiyi incelemeyi, ikincil olarak ise
gocuklarin gelisim duzeyleri ile annelerin akilli telefon kullanimlari
arasindaki iliskiyi saptamayi amaglyoruz.

Yéntem: Konusamama ve/veya akranlarina gore yetersiz konusma nedeni
ile poliklinigimize basvuran 69 ¢ocuga DSM-5-TR (Diagnostic and Statistical
Manual of Mental Disorders-5) kriterleri temel alinarak psikiyatrik
muayene ve Ankara Gelisim Testi Envanteri (AGTE) uygulanmistir.
Annelerin akilli telefon kullanimlari Akilli Telefon Bagimliligi Olgegi-Kisa
form (ATBO-KF) ile degerlendirilmistir.

Bulgular: Calismamizda televizyon (TV) izleme bagslangic yasi; ATBO-KF
(rho=-0,367, p=0,007), TV izleme-glnlik stre (rho=-0,677, p<0,001) ve TV
izleme-total suire (rho=-0,677, p<0,001) arasinda negatif yonde korelasyon
saptanmistir. Akilli telefon (AT) izleme baglangig yasi; AGTE-dil/bilissel
(rho=0,400, p=0,007) ve AGTE-genel gelisim dlzeyi (rho=0,409, p=0,005)
ile pozitif yonde korelasyon gostermistir.

Sonug: Calismanin sonucunda annelerin akilli telefon kullanimlan
arttiginda gocuklarin TV izleme yasinin dustigl, AT izleme baslangig yasi
dustuginde ise hem dil gelisimi hem genel gelisim diizeyinin distugu
saptanmistir. Literatiirde ¢ocuklarin kullanim dizeylerini inceleyen birgok
galisma olmasina ragmen annelerin akilli telefon bagimliliklarini
degerlendiren bir calismaya rastlanmamistir. Bu alanda yapilacak genis
orneklemli toplum temelli galigmalara ihtiyag duyulmaktadir.

Anahtar Kelimeler: Dil gelisimi, ekran kullanimi, akilli telefon bagimhlig

ABSTRACT

Objective: In recent years, parents' excessive use of digital media tools has
reduced communication with children. At the same time, the early
exposure to screens is increasing due to the decreasing age of digital media
use. Considering these results, we aim to investigate the relationship
between developmental levels and screen usage characteristics of children
with suspected language development problems, and secondarily, to
determine the relationship between children's developmental levels and
mothers' smartphone use.

Method: Psychiatric examination was performed based on DSM-5-TR
(Diagnostic and Statistical Manual of Mental Disorders-5) criteria and
Ankara Developmental Screening Inventory (ADSI) was administered to 69
children who applied to our outpatient clinic because of inability to speak
and/or inadequate speech compared to their peers. Mothers' smartphone
usage was assessed with the Smartphone Addiction Scale-Short Version
(SAS-SV).

Results: In our study, there was a negative correlation between the age at
the beginning of television (TV) watching and the SAS-SV (rho=-0.367,
p=0.007), daily and total duration of TV watching (respectively rho=-0.677,
p<0.001 and rho=-0.677, p<0.001).Age at the onset of smartphone using
was positively correlated with ADSI-language/cognitive (rho=0.400,
p=0.007) and ADSI-general developmental level (rho=0.409, p=0.005).
Conclusions: As a result of the study, it was determined that when
mothers' smartphone use increased, children's TV watching age
decreased, and when the starting age of smartphone viewing decreased,
both language and general development level decreased. Although there
are many studies in the literature examining the usage levels of children,
there is no study evaluating mothers' smartphone addiction. Community-
based studies with large samples are needed in this field.

Keywords: Language development, screen use, smartphone addiction
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Kardas ve Kardas, Dil Gelisimi ve Ekran Kullanimi

Girig

Konusma ve dile 6zgli gelisimsel bozukluklar ¢ocukluk
caginin en sik gorilen norogelisimsel hastaliklarindandir.
Cocugun konusmasinin hi¢c olmamasi veya istenen
dizeyde gelisim gosterememesi cocuk psikiyatri
polikliniklerine yapilan basvuru nedenlerinin basinda
gelmektedir. Dil gelisimi slrecinde, genetik faktérlerin
yanisira cevresel faktérlerin de etkili oldugu bilinmektedir.!
Cevresel faktorlerin rolinin arastirildigl calismalar giin
gectikce artmakta bircok faktdr tanimlanmaktadir. Yetersiz
gelir dizeyi, annenin egitim dlzeyinin distk olmasi,
dogum sonrasi bakimin yetersiz olmasi (izerinde en ¢ok
durulan risk faktérlerinin basinda gelmektedir. 2 Bu
faktorlerin basinda uyaran eksikligi ve erken dénemde
ekran maruziyeti gelmektedir.>* Ozellikle ilk 2 yasta ekran
maruziyetinin olmasi konusma ve dil bozukluklari ile iliskili
bulunmustur.* Ekran kullanim &zellikleri ve dil gelisiminin
incelendigi bir calismada ¢ocuklarin dil gelisimini etkileyen
en olumsuz faktorler; ekran kullanim siiresi, ekran
kullanimina baslangig yasi ve arka planda televizyonun agik
olmasi seklinde belirtilmistir.

Cocuk ile konusulan dilin niteligi ve niceligi kuskusuz
cocugun dil gelisimini etkilemektedir. Son yillarda dijital
medya kullanimi her yasta artmaktadir. Bu durum g¢ocuga
ayrilan slirenin azalmasina, c¢ocugun dili 0grenme
firsatlarinin azalmasina neden olmaktadir. Akilli telefon
kullanimlari yayginlastikca ebeveynin c¢ocukla gegirilen
surenin azaldig, cocuklarin da akilli telefon kullanim
yaslarinin distigid saptanmistir. Bir ¢alismada annenin
akilli telefon bagimliligi ile cocuklarin erken dénemde akilli
telefona maruz kalmasi arasinda iliski tespit edilmistir.
Basvuru sikayetlerinin basinda gelmesine ragmen dil
bozukluklari  konusu ¢ocuk psikiyatri literatirinde
yeterince ele alinmamistir. Terminoloji ve siniflandirma
alaninda hala uzlagsmanin olmamasi arastirmalarin kisith
olmasina yol agmaktadir. Dil gelisimini etkileyen cevresel
faktorleri incelemek ve risk faktorlerini belirlemek erken
tani ve miidahale sansi olusturacaktir. Calismamizin amaci;
dil gelisiminde sorun oldugu distnilen cocuklarin gelisim
duzeyleri ve ekran kullanimlari 6zellikleri arasindaki iliskiyi
incelemek, ikincil amaci ise ¢ocuklarin gelisim diizeyleri ile
annelerin akilli telefon kullanimlari arasindaki iliskiyi
saptamakdr.

Yontem

Prosediirler

Calismaya Saglik Bilimleri Universitesi Diyarbakir Gazi
Yasargil Egitim ve Arastirma Hastanesi Cocuk ve Ergen
Psikiyatri  Poliklinigi'ne dil ve konusma sorunlari
(konusmama, akranlarina gore yetersiz konusma) ile
basvuran, okul oncesi (henliz ilkokula baslamayan)
cocuklar ve anneleri dahil edilmistir. Dil alaninda sorun
oldugu dustinilen: anlamh kelimesi olmayan, kelime
haznesi yetersiz olan, cimle kurmayan, kelime salatasi
seklinde konusan ve calismaya katilmayi kabul eden tiim
olgular degerlendirilmistir. Calismaya etik kurul onayi
sonrasinda Ug¢ ay slre icinde poliklinige basvuran,
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kriterlere uygun ve galismaya katilmayi kabul eden tim
hastalar alinmistir. Anne ve babasi ile yasayan, belirgin
motor geriligi bulunmayan (desteksiz oturma ve ylirlimesi
mevcut olan olgular) cocuklar ve okuryazarhigi olan
anneler alinmistir. Anne ve babasi ayri olan, anneden ayri
yasayan, motor becerilerinde belirgin diizeyde yetersizligi
olan ve evde birden fazla dilin konusuldugu ortamda
blylyen cocuklar ¢alismaya dahil edilmemistir. Calisma
kapsaminda degerlendirilen 81 cocuktan; 3 tanesi motor
defisit gelistirebilecek fiziksel hastaliga sahip olmalari
nedeniyle, 9 tanesi anne disindaki kisiler tarafindan
getirilmesi sebebiyle ¢alismaya alinmamistir. Calismaya 69
cocuk ve annesi dahil edilmistir.

Olglimler

Tiim hastalar Ruhsal Bozukluklarin Tanisal ve istatistiksel El
Kitabi-Diagnostic and Statistical Manual of Mental
Disorders-5 (DSM-5)"’e gére psikiyatrik muayeneleri
yapildiktan sonra Ankara Gelisim Testi Envanteri (AGTE) ile
degerlendirilmistir. Daha sonra annelerden Akilli Telefon
Bagimhhg Olgegi-Kisa Form’u doldurmalari istenmistir.

Sosyodemografik Veri Formu

Bu form arastirmacilar tarafindan olusturulmustur.
Calismaya alinan cocuklarin yas, cinsiyet, aile ozellikleri,
dogum oykdleri, ekran kullanim 6zellikleri ve psikiyatrik
muayene sonuglari kaydedilmistir. Cocuklarin ekran
kullanim ozellikleri annelerin bildirimlerine
dayanmaktadir.

Ankara Gelisim Testi Envanteri (AGTE)

0-6 yas grubu igin gelistirilmig, 154 maddeden olusan bir
gelisim tarama envanteridir. Envanter anne veya
bakicilardan alinan bilgiler cergevesinde bebek veya
¢ocugun gelisim dilizeyini 6lgmektedir. Envanter, Genel
Gelisimin yani sira Dil Bilissel, ince Motor, Kaba Motor,
Sosyal Beceri - Ozbakim olmak {izere bes alanda, ayri ayri
degerlendirme yapmaya olanak saglamaktadir.®*! Olgegin
glvenirlik ve gecerlik ¢calismalari i¢ tutarlilik ve test-tekrar
test glivenirliklerinin yani sira, AGTE’nin eszamanli ve 6lgit
gecerliklerinin de yiiksek oldugunu géstermektedir.2%°

Akilli Telefon Bagimlilig Olgegi-Kisa Form (ATBO-KF)
Akl Telefon Bagimhihgi Olgegi bireylerin  akilli
telefonlarina olan bagimhliklarini  6lgmek amaciyla
gelistirilmistir. Olcegin orijinali Kwon, Kim, Cho ve Yang
(2013) tarafindan gelistirilmistir ve 6lgegin Turkce gecerlik
ve glvenirlik ¢calismasi Noyan, Enez Darg¢in, Nurmedoyv,
Yilmaz ve Dilbaz (2015) tarafindan vyapilmistir.1617
Toplamda 10 maddeden olusan olgek 6’ Likert tipindedir.
Bazi 6rnek maddeler, “Akilli telefon kullanmaktan dolayi
planladigim isleri aksatirrm” ya da “Akilli telefonumu
hedefledigimden daha uzun sire kullanirnm” seklindedir.
Olcek tek faktorli bir yapi gostermektedir ve alinan
puanlar 10-60 arasinda degismektedir. Puanlarin artmasi
akilh telefon bagimlihginin artmasi olarak
yorumlanmaktadir.
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istatistiksel Analiz

istatistiksel degerlendirme IBM SPSS 20.0 (IBM Corp.,
Armonk, NY, USA) programi ile yapildi. Normal dagilima
uygunluk Shapiro-Wilk testi ile degerlendirildi. Normal
dagihm gosteren degiskenler ortalamazstandart sapma,
normal dagilim géstermeyen degiskenler medyan (25.-75.
yuzdelik) olarak verildi. Kategorik degiskenler frekans
(yuzde) olarak verildi. Gruplar arasindaki farkliliklar normal
dagilima sahip olan degiskenler icin tek-yonlii varyans
analizi ile, normal dagilima sahip olmayan degiskenler igin
Kruskal-Wallis ile belirlendi. NuUmerik degiskenler
arasindaki iliskiler Spearman korelasyon analizi ile
degerlendirildi. Hipotez testlerinde p<0,05 istatistiksel
onemlilik igin yeterli kabul edildi.

Bulgular

Galismaya dahil edilen 69 gocugun %78,3’U (n=54) erkek,
%21,7’si (n=15) kiz cinsiyetten olusmaktadir. Cocuklarin
yas ortalamasi 39,6+11,9 ay (min:15-maks:76), annelerin
yas ortalamasi ise 30,07%4,3 yil (min:20-maks:43) olarak
tespit edilmistir. Orneklem ile ilgili sosyodemografik veriler
Tablo 1’de verilmistir.

Degerlendirmeye alinan g¢ocuklarin ekran kullanimlar
televizyon, tablet ve akilli telefon olmak Uzere ic medya
araci Uzerinden sorgulanmistir.  Cocuklarin  tablet
kullanimlarinin olmadigi tespit edilmistir. Televizyon ve
akill telefon kullanim 6zellikleri Tablo 2'de verilmistir.

Tablo 1. Calisma 6rnekleminin sosyodemografik, 6zgegmis ve soygegmis dzellikleri

n % Ort.-SS Min-Maks
Cinsiyet Kiz 15 78,3
Erkek 54 21,7
Yas ort. (ay) 39,6+11,9 15-76
Anne yas ort. (yil) 30,07+4,3 20-43
Anne egitim siresi (yil) 8,2+5,05 1-16
SED Dustk 36 52,2
Orta 27 39,1
Yiksek 6 8,7
Anne-baba arasinda akrabalik oykiist Var 18 26,1
Yok 51 73,9
Ailede konusma ile ilgili gerilik (birinci derece yakin) | Var 29 42
Yok 40 58
Prematdirite Var 6 8,7
Yok 63 91,3
Postnatal yogunbakim destegi Var 6 8,7
Yok 63 91,3
Sarilik 6ykisi Var 19 27,5
Yok 50 72,5
Fototerapi 6ykisu Var 12 17,4
Yok 57 82,6
n: Kisi sayisi, %: ylzde, Ort: Ortalama, SS: Standart sapma, Min: Minimum deger, Maks: Maksimum deger, SED: Sosyoekonomik diizey
Tablo 2. Calismaya alinan gocuklarin ekran kullanim o6zellikleri
n % Ort.-SS Min-Maks
TVizleme Var 64 92,8
Yok 5 7,2
TV izlemeye basladigi yas (/ay) 9,3#4,5 3-24
TV izleme (gunlik siire/saat) 3,9+2,4 0,5-12
TV izleme (Total stre/ay) 30,8+13,2 6-69
AT izleme Var 45 65,2
Yok 24 34,8
AT izlemeye bagladigi yas (/ay) 15,245,7 6-36
AT izleme (gunlik stire/saat) 2,543 0,5-6
AT izleme (Total stire/ay) 23,5+12,7 3-59

n: Kisi sayisi, %: ylzde, Ort: Ortalama, SS: Standart sapma, Min: Minimum deger, Maks: Maksimum deger, TV: Televizyon, AT: Akilli telefon
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Yapilan psikiyatrik muayene sonucunda 2 hastanin tani
almadigl ve vyasi ile uyumlu gelisim gosterdigi tespit
edilmistir. En sik saptanan tani (%78,3) bilissel gelisimde
gerilik olarak belirlenmistir. Tani alan ¢ocuklarin psikiyatrik
muayene sonucunda aldiklari tanilar Tablo 3’te verilmistir.

Tablo 3. Calismaya alinan ¢ocuklarin psikiyatrik tani dagilimlari

n %
Psikiyatrik tani Var 67 97,1
Yok 2 2,9
DB Var 19 27,5
Yok 50 72,5
BGG Var 54 78,3
Yok 15 21,7
0SB Var 5 7,2
Yok 64 92,8
DEHB Var 13 18,8
Yok 56 81,2
Komorbid iB Var 7 10,1
Yok 62 89,9

n: Kisi sayisi, %: ylzde, DB: Dil bozuklugu, BGG: Bilissel gelisimde gerilik,
OSB: Otizm spektrum bozuklugu, DEHB: Dikkat eksikligi hiperaktivite
bozuklugu, iB: iletisim bozuklugu

Annelerin akilli telefon kullanimlarini degerlendigimizde
11 annenin akilli telefonunun olmadig belirlenmistir.
Geriye kalan 58 annenin akilli telefon kullanimlari
degerlendirildiginde 6 kisinin ATBO’nin kesim noktasi olan
33 puan Ustlinde puan aldiklari saptanmistir. Cocuklarin
gelisim duzeyi (AGTE-Dil/bilissel ve AGTE-Genel gelisim
diizeyi) ve annelerin akilli telefon bagimhiligi duzeyleri
yapilan korelasyon analizinde herhangi bir iliski
saptanmamistir (rspearmen=0,133, p>0,01), (rspearmen =0,114,
p>0,01). TV izleme baslangi¢ yasi ile ATBO ve TV izleme
glinllik stre arasinda negatif yonde iliski saptanmistir. TV
izleme toplam siire ile AGTE-Dil gelisim dizeyi, AGTE-
Genel gelisim dizeyi, TV izleme baslangi¢ yasi negatif
yonde iliskili iken ATBO ve TV izleme giinliik siire ile pozitif
yonde iliski tespit edilmistir. AT izleme giinliik siire ile ATBO
ve TV izleme toplam siire arasinda pozitif yonde iliski
varken, AT izleme baslangi¢ yasi distlikce dil gelisimi ve
genel gelisimin negatif yonde etkilendigi ve TV izleme
yasinin distugl belirlenmistir. AT izleme toplam siire
arttikga dil gelisim dizeyi ve genel gelisim dizeyinin
olumsuz etkilendigi, TV izleme toplam siire ve AT izleme
glinlik strenin arthgl bulunmustur. Calisma 6rnekleminin
ekran kullanim 6zellikleri ile AGTE sonucunda belirlenen
dil/bilissel ve genel gelisim duzeyleri arasinda yapilan
korelasyon analizinin sonuglari Tablo 4’te verilmistir.

Tablo 4. Calismaya alinan ¢ocuklarin gelisim diizeyleri ile ekran kullanim &zellikleri ve anne ATBO-KF puanlari arasindaki korelasyon analizi

sonuglar
1 2 3 4 5 6 7 8 9
1. AGTE-Dil/bilissel gelisim diizeyi 1.000
.. L ,941%* 1.000
2. AGTE-Genel gelisim dizeyi <0,001 .
.. ,133 ,114 1.000
3. ATBO-KF 0,318 0,395 )
. R, ,025 -,051 ,226 1.000
4. TV izleme (glnluk stre) 0,844 0,689 0,104
5. TV izleme baslangic yasi 076 /093 -367** »677** 1.000
: 3langlc yas 0,552 0,463 ,007 <0,001 .
6. TV izleme (Total siire) -,588** -,574** ,478%** ,459%** -,400** 1.000
’ <0,001 <0,001 <0,001 <0,001 0,001 .
7. AT izleme (giinliik siire) ,050 -,033 ,387* ,254 -,205 ,379% 1.000
’ J 0,743 ,830 0,011 0,108 0,200 0,014 .
3. AT izleme baslangic vasi ,400%* ,409%* -,135 -,250 ,524%** -,038 -,120 1.000
: b e 0,007 0,005 0,393 0115  <0,001 0813 0,433 .
9. AT izleme (total siire) -,519%* -,520** ,514** ,274 -,248 ,920%* ,310% -,234 1.000
: <0,001 <0,001 <0,001 0,082 0,118 <0,001 0,038 0,122 .

Spearmen Korelasyon Analizi, AGTE: Ankara Gelisim Testi Envanteri, ATBO-KF: Akill Telefon Bagimliligi Olgegi-Kisa form, TV: Televizyon, AT: Akilli telefo

Tartisma

Bu calismada; c¢ocuklarin ekran kullanim ozellikleri ile
dil/bilissel ve genel gelisim dlzeylerinin, ikincil olarak anne
akilli telefon kullanimlari ile gocuklarin ekran kullanim
ozelliklerinin ve dil/bilissel ve genel gelisim dizeylerinin
arasindaki iliskiyi arastirmayi amacladik.

Calismaya alinan ¢ocuklarin ¢ogunlugunun erkek oldugu
ve en sik saptanan taninin bilissel gelisimde gerilik oldugu
belirlenmistir. Erkeklerde kadinlara gore dil gelisiminde
gerilik her zaman yiiksek oranda rapor edilmistir. ikiz
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calismalari, ailesel kiimelenme c¢alismalari ve cinsiyet
kromozomu calismalarinda erkek cinsiyetin dil gelisimi igin
risk faktéri oldugu gosterilmistir.® Bilissel gelisimi erken
dénemde en iyi gdsteren belirtec dil gelisimidir.® Erken
cocukluk doéneminde dil gelisimi ve bilissel gelisim
arasindaki iliskiyi inceleyen bir ¢alismada zeka puanlari ile
dil gelisiminin dogrudan baglantii oldugu tespit
edilmistir.?® Calismamizda en sik saptanan taninin bilissel
gelisimde gerilik olmasi beklenen bir sonugtur.

Cocuklarin dil/bilissel ve genel gelisim diizeyleri; TV izleme
toplam siire ve AT izleme toplam siire ile negatif yonde, AT
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izlemeye baslama yasi ile pozitif yonde iliskili bulunmustur.
Ekran maruziyetinin siiresi arttikca ve ekran kullanim yasi
dustikce dil gelisiminin olumsuz etkilendigini gosteren
bircok calisma mevcuttur. Erken donemde medya
maruziyetinin dil becerilerine etkisinin incelendigi bir
calismada dogumdan itibaren 60 dakika ekran maruziyeti
olan ve dogumdan itibaren ekran maruziyeti olmayan 14
ayhk bebekler gelisim agisindan karsilastiriimistir.
Sonucunda ekrana maruz kalan bebeklerin akranlarina
gore dil gelisimlerinin anlamh diizeyde geri kaldigi
saptanmistir.?! Yaslari 1 ve 3 arasinda olan 85 cocugun
haftalik-glinliik ekran kullanim 6zellikleri ve dil gelisiminin
degerlendirildigi bir calismada ifade edici dil gelisiminde
(kullanilan kelime sayisi ve ortalama ifade uzunlugu) ekran
kullaniminin olumsuz bir faktér oldugu belirlenmistir.
Ekran kullanim siresi; ekran kullanimina baslangi¢ vyasi,
glinlik maruz kalinan siire ve arka planda TV acik olmasi
ile dlctlmuistir. Ekran kullanimi ve dil gelisimi arasindaki
iliski arastiran bir calismada c¢ocuklarin cevrelerinden
ogrendikleri becerileri basariyla taklit edebildikleri, ancak
TV gibi ekrandan izledikleri becerileri daha basarisiz olarak
taklit edebildikleri sonucuna ulasilmistir?? Ayrica dil
gelisimi  acgisindan risklere sahip olan c¢ocuklarda
(prematdrite, ailede dil bozuklugu, otizm ve zihinsel gerilik
varhig gibi) ekran maruziyetinin daha olumsuz sonuclara
neden olabilecegi 6ngdriilmistiir.?

Annelerin ATBO-KF puanlari ile TV izlemeye baslama
yasinin negatif korelasyon gosterdigi, TV izleme toplam
sure, AT izleme toplam ve glinlik siire pozitif korelasyon
gosterdigi  saptanmistir.  Annelerin  akilli  telefon
kullanimlarinin artmasi sonucunda c¢ocuklarinin da ekran
maruziyetinin arttigi sonucuna varilmistir. Cocuklarin akilh
telefon ve tablet kullanimlarini degerlendiren bir
calismada cocuklarin ekran kullanim siiresi ile annelerin
ekran kullanim sirelerinin pozitif yénde anlamh bir
iliskisinin ~ oldugu  saptanmistir?®  Bir meta-analiz
calismasinda g¢ocuklarin akilli telefon kullanimlari ile iliskili
faktorler degerlendirilmistir. Bu c¢alismanin sonuglarina
gore ebeveynlerin akilli telefon kullanim sireleri ve akilli
telefon bagimhhigr egilimi ile cocuklarin akilli telefon
kullanimlari dogru orantili sekilde artmistir.?> Annelerin
akilli  telefon kullanimi ile ¢ocuklarin akilli telefon
kullanimlarinin arasindaki iliskiyi arastiran bir ¢alismada
annenin akill telefon bagimhligi cocugun maruziyeti ile
iliskili bulunmustur.? Okul 6ncesi cocuklarin sosyal-
duygusal gelisimlerini degerlendiren bir calismada daha
duslk sosyal-duygusal gelisim gosteren cocuklarin ekran
siirelerinin daha fazla oldugu tespit edilmistir.® Bebeklerin
ve yeni ylrimeye baslayan ¢cocuklarin akilli telefona maruz
kaldigi ve mobil cihazlara ilk maruz kalma yasinin giderek
azaldigi saptanmistir.2’ Hindistan’da yapilan bir ¢alismada
annelerin akilli telefona sahip olmasi ve evde licten fazla
ekranin olmasi ¢ocuklarin ekran siresini 06zellikle
artirmistir. Ekran siiresi arttikca cocuklarin agik havada
aktivite yapma siireleri anlamli diizeyde azalmistir.?®
Annelerin akilli telefon kullanimlari ile gcocuklarin gelisim
diizeyleri arasinda herhangi bir iliski saptanmamistir.
Literattrde annelerin akill telefon bagimliligi ve ¢ocuklarin
dil gelisimlerini dogrudan degerlendiren bir c¢alismaya
rastlanmamistir. Ancak annelerin ekran kullanim siireleri,
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evde bulunan ekran sayisi, arka planda TV’nin agik olmasi
gibi bircok faktoriin cocugun dil gelisimini dogrudan veya
baglantili bir sekilde etkiledigi calismalarda gdsterilmistir.®
27,28

Calismamizin ana kisithiiklarindan biri ¢ocuklarin ekran

kullanim bilgilerinin annelerden alinmasidir. Anneler
burada ekran  kullanimina izin  verdikleri igin
elestirileceklerini  dislinerek  veya ginlik  kayit

tutmadiklarricin dogru bilgi vermemis olabilir. Ayrica kendi
akilli telefon kullanimlarini yine ayni nedenden 6tiri kisitli
gostermis olabilir. Dil gelisimini degerlendirmek amaciyla
genel gelisimi degerlendiren ve 6zbildirime dayali bir test
kullanilmasi ¢alismayi sinirlandiran bir durum olarak
tanimlanabilir. Diger bir kisithlik ise ¢alismanin tasarimi
dogasiyla kesitsel bir calisma olmasi sebebiyle neden-
sonug iliskisi ¢cikarilamamasidir.

Calismamiz erken ¢ocukluk doneminde ekran kullaniminin
dil gelisimi ile arasinda anlamh bir iliski oldugunu
gostermistir. Annelerin akilli telefon kullanimlari ile dil
gelisimi arasinda bir iliski bir iliski saptayamadik. Bu alanda
Ozbildirim disinda daha objektif yontemlerin kullanildig
genis 6rneklemli calismalara ihtiya¢ duyulmaktadir.
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ABSTRACT

Objective: Sugammadex has widely changed clinical approach to
the reversal of neuromuscular agents, owing to its particular
mechanism of action. Studies on the effects of sugammadex on
bispectral indeks (BiS) and clinical arousal are limited. Thus, we
aimed to compare the effects of sugammadex and neostigmine on
the BIS and awakening time after sevoflurane anesthesia.
Methods: A hundred patients scheduled to receive sevoflurane
anesthesia under neuromuscular blockade were divided into two
groups based on the reversal agent: Group S (sugammadex) and
Group N (neostigmine). Anesthesia was maintained with
sevoflurane, at BIS values 40-60. At the end of surgery, 2 mg/kg
sugammadex (group S) or 0.03 mg/kg neostigmine (group N) was
administered. Postoperative BIS and train-of-four (TOF) values,
time-to-extubation, response to painful stimulus, eye opening,
spontaneous movements and response to verbal commands were
recorded. Additionally, the fraction of inspired sevoflurane (FiSEV)
and end-tidal expired sevoflurane concentration (EtSEV) were
recorded in 40 patients and analyzed in two subgroups (group S’
and group N’).

Results: Time to extubation, response to painful stimulus, eye
opening after extubation, response to verbal commands, and
spontaneous movements were significantly shorter (p < 0.001) in
Group S than in Group N. Postoperative BIS values were
significantly higher in Group S than in Group N (p <0.05). EtSEV
decreased faster in group S’ than in Group N’ (p < 0.05).
Conclusion: Reversal of neuromuscular blockade with
sugammadex was associated with a faster increase in BIS values
and shorter awakening time compared with neostigmine.
Keywords: Bispectral index, neostigmine, postoperative recovery,
sevoflurane, sugammadex.
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Amag: Sugammadeks 06zel etki mekanizmasi sayesinde
néromuskdler ajanlarin etkilerinin revers edilmesine yonelik
yaklagimi bilyik olglide degistirmistir. Sugammadeksin bispektral
indeks (BIS) ve klinik uyariima Uzerindeki etkilerine iligkin
galismalar sinirhdir. Bu nedenle sugammadeks ve neostigminin
sevofluran anestezisi sonrasi BIS ve uyanma siresi Uzerine
etkilerini karsilastirmayi amagladik.

Yontem: Sevofluran anestezisi altinda operasyon planlanan
néromuskiler blokaj yapilacak 100 hasta revers ajanina gore 2
gruba ayrildi: Grup S (sugammadeks) ve Grup N (neostigmin).
Anestezi idamesi BIS degerleri 40-60 arasinda olmak Uzere
sevofluran ile vyapildi. Cerrahi islem bitiminde, 2 mg/kg
sugammadeks (grup S) veya 0.03 mg/kg neostigmin (grup N)
uygulandi. Postoperatif BIS ve train-of-four (TOF) degerleri,
ekstiibasyon, agrili uyarana yanit, géz agma, spontan hareket ve
s6zel uyarilara cevap sureleri kaydedildi. Ek olarak, 2 alt grup (grup
S” ve grup N’) olarak 40 hastada inspire edilen sevofluran
fraksiyonu (FiSEV) ve end-tidal sevofluran konsantrasyonu
kaydedildi.

Bulgular: Ekstiibasyon siresi, agrili uyarana yanit, ekstiibasyon
sonrasl g6z agma, sozlu uyarilara cevap ve spontan hareket stresi
Grup S’de Grup N’deki hastalardan belirgin daha kisaydi (p <
0.001). Postoperatif BIS degerleri Grup S’de anlaml olarak Grup
N’den yuksekti (p < 0.05). EtSEV Grup S’ ‘de Grup N’ ‘den daha hizli
azaldi (p < 0.05).

Sonug: Neostigmin ile kargilastirildiginda sugammadeks ile
néromuskiler revers, BIS degerlerinin daha hizl artisi ve daha kisa
uyanma zamani ile iliskilidir.

Anahtar Kelimeler: Bispektral indeks, neostigmin, postoperatif
derlenme, sevofluran, sugammadeks.
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Introduction

The number of ambulatory surgeries increasing
worldwide, and the need for rapid recovery from the
anaesthetic agents, especially neuromuscular blocking
agents, is gaining more importance. Thus, the discovery
of sugammadex, a selective reversal agent for amino
steroid neuromuscular blocking agents, having a high
affinity for rocuronium bromide, is an important clinical
development.! Its mechanism of action is completely
different from that of other reversal agents, such as
neostigmine.

Awareness and consciousness  during general
anaesthesia and recovery period can be detected via
bispectral index (BIS) monitoring.2> Neuromuscular
blocking agents do not cause amnesia or
unconsciousness; hence, their reversal would not result
in arousal of the patient. However, Dahaba et al.
demonstrated that the administrations of sugammadex
and neostigmine increases the BIS values during
propofol/remifentanil recovery, in the presence of some
electromyographic  (EMG) activity.® Their study
highlighted the need for further evaluation of the effects
of these agents on the awakening time and recovery
characteristics after general anaesthesia. Based on the
fact that sugammadex provides clinical benefits, such as
fast and safe reversal with a low incidence of residual
block, we hypothesized that it may aid in the rapid
increase in BIS values by the accelerating the wash-out of
the inhalational anaesthetics.

We aimed to compare the effects of sugammadex and
neostigmine on BIS and awakening time after
sevoflurane anaesthesia. The primary outcome of the
study was the increase in BIS values and decrease in
awakening time after sugammadex administration. The
secondary outcome was the identification of a possible
relationship between BIS values and the end inspiratory
and end expiratory sevoflurane concentrations.

Methods

This prospective randomized controlled study was
approved by the local ethics committee
(B104iSM4340029/1009/89;  13/11/2012. Marmara
University School of Medicine Ethical Committee). All
patients provided written informed consent. A total of
100 consecutive patients with ASA classification I-ll, aged
18-65 years, who were planned to undergo minor or
moderate surgery lasting 1-3 hours, with neuromuscular
blockade under sevoflurane anesthesia were enrolled in
the study. Figure 1 demonstrated the CONSORT flow-
diagram. The inclusion criteria were as follows: patients
with no clinically manifestation of infections; no history
alcohol or drug abuse, no contraindication to
administration of atropine sulphate, neostigmine and
sugammadex, and patients who underwent moderate
(such as extremity surgeries other than tumor resections)
and minor (such as varicose vein surgery,
varicocelectomy, ureteroscopy) surgeries. The excluding
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criteria were no written informed consent, history of
respiratory or cardiac arrest, cerebral hemorrhage,
cerebral infarct or ischemic events during the procedure,
allergy to drugs used in the study (atropine sulphate,
neostigmine or sugammadex) and operative time >3
hours. All data were collected from a single center,
Anesthesiology and Reanimation Department of the
Marmara university.

CONSORT 2010 Flow Diagram

Enrollment

Assessed for eligibility (n=120)

Excluded (n=20)

© Declined (o participate (n=20)

Randomized (n=100)

J

on (n=50)

ntion (n=30

ted intervention (n=0)

l || Follow-Up l

Lost to follow-up (n=0)

Discontinued intervention (n=0)

| — l

1 Analysis
ed (n=50)
.

rom analysis (n=0)

Analys:
@ Excl

Figure 1. CONSORT flow-diagram.

Patients were randomized into two groups (n = 50)
according to the administered reversal agent:
sugammadex (Group S) and neostigmine (Group N).
Sequentially numbered, sealed, opaque envelopes were
used for randomization. All patients were premedicated
with midazolam 3 mg intramuscularly, 45 minutes before
the operation. Anesthesia was induced with intravenous
thiopental sodium (5 mg/kg). After recording the basal
train-of-four ratio (TOF%), rocuronium bromide (0.6
mg/kg) was intravenously administered for muscle
relaxation. When TOF was zero, the patients were
intubated orotracheally. Heart rate (HR), noninvasive
mean arterial pressure (MAP), peripheral oxygen
saturation (Sp0.), BIS (Bispectral Index Monitor Covidien,
Dublin, Ireland) and TOF (TOF-Watch Organon, Ireland)
values in all groups were recorded with 10-minutes
intervals. Sevoflurane concentration was adjusted to
maintain BIS values at 40-60. Patients were ventilated
with a mixture of oxygen (40%) and nitrous oxide (60%).
No additional neuromuscular blocking agent was
administered within the last 45 minutes of the surgery.

At the end of surgery, sugammadex (2 mg/kg) or
neostigmine  (0.03 mg/kg) were administered
intravenously in Group S and N, respectively. Sevoflurane
vaporizer was switched off, the mixture of oxygen and
nitrous oxide was discontinued, and patients were
ventilated with oxygen (100%) manually. The injection
time of the reversal agents was accepted as “time zero”.
TOF and BIS values in all groups and the fraction of
inspired sevoflurane concentration (FiSEV) and
postoperative  end  tidal  sevoflurane  (EtSEV)
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concentration in subgroups were recorded with 1-minute
intervals during the subsequent 10 minutes. When TOF
reached to 0.90, the patients were extubated. Time to
extubation, first response to painful stimulus, eye
opening, spontaneous movement and response to verbal
stimulus were recorded.

In Group N, if the HR reduced by >5 beats after the
administration of neostigmine, atropine sulfate 0.5 mg
was administered intravenously. All patients were
observed for potential adverse effects,
including bradycardia, bronchospasm, desaturation,

and allergic reactions.

During the study implementing, at first 60 patients rapid
clinical awakening and fast increase in TOF and BIS values
were pointedly observed. The results of the interim
statistical analysis on these patients demonstrated that
sugammadex provided faster clinical awakening time and
faster increase in BIS values than neostigmine. We
updated the study design and postoperative EtSEV and
FiSEV values, as well as the difference between EtSEV and
FiSEV were recorded for the remaining 40 patients were
recorded with 1-minute intervals during the subsequent
10 minutes. These 40 patients were evaluated in two
subgroups (n =20) according to the administered reversal
agent again: sugammadex (group S’) and neostigmine
(group N’).

Table 1. Demographic data of groups.

Statistical Analysis

Student’s t-test was used to compare statistical
significance between two sample means. Chi-square (x?)
test was used to compare categorical variables. Repeated
measures analysis of variance was used to compare
timely changes in parameters in groups and between
groups. Statistical significant was set at p < 0.05.

The sample size was calculated based on data from a
similar study® where the BIS value increased significantly,
compared to baseline values, after injection of the
reversal agent. The difference in increase in the BIS
values with the other agent (7.1 + 7.5 versus 2.2 + 3.4)
was considered significant. Accordingly, the minimum
sample size required was calculated as 74 (n = 37 in each
group), at an alpha of 0.05 with 80% power. To account
for a high possible drop-out rate, a total of 100 patients
were included in the study.

Results

There was no statistically significant difference in the
demographic data between Group Sand N (p <0.05). The
operative and anesthesia time and the total amount of
rocuronium bromide administered was similar in both
groups (Table 1).

Group N Group S p
n=50 n=50

Age (years) 41,46 + 11,20 38,90 + 12,15 0,28
Gender

Male 25 (%50) 25 (%50) 1

Female 25 (%50) 25 (%50) 1
Weight (kg) 76,88 + 13,52 73,24 + 13,26 0,18
Surgery time (min) 69,90 + 33,19 72,20 + 36,24 0,74
Anesthesia time (min) 89,20 + 35,73 95,10 + 40,06 0,44
Total rocuronium dose (mg) 52,14 + 14,08 51,70 £ 14,41 0,88
Extubation time (sec) 191,28 + 109,69 76,12 + 54,64 <0,001*
First response to painful stimulus (sec) 355,98 + 147,80 211,22 +90,61 <0,001*
Eye opening after extubation (sec) 654,42 + 192,98 414,12 + 152,38 <0,001*
Response to verbal stimulus (sec) 969,86 + 294,85 608,44 + 158,22 <0,001*
Spontaneous movement (sec) 691,74 + 268,97 348,02 + 128,96 <0,001*

p<0,001, Min: Minutes. Sec: Seconds

The postoperative TOF values recorded for 10 minutes
were statistically higher in Group S than they were in
Group N at all time points, except at 0, 8 and 9 min.
Postoperative TOF values in Group S were 90% higher
than those of Group N at 1 min and 4 min (Table 2).
Intraoperative MAP, HR, SpO2, BIS and TOF values were
not statistically different between Group S and N at any
measurement time point (p<0.05). The baseline and
postoperative 0-minute BIS values were similar in both
groups, whereas the subsequent values were higher in
Group S than they in Group N (p < 0.05) (Figure 2).

In 90- and 20-s postoperative EtSEV was
significantly lower in Group S' than it was in Group N’.
There was no significance difference at other time points
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(Figure 3). EtSEV was completely cleared at 180 s and 240
s in the Groups S’ and N’, respectively (Figure 4).

Postoperative BIS

120

100

80

BIS

60

40

Time(Min.)

—4—GroupN =@=Group s

Figure 2. Postoperative BIS values. Min: Minutes
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Table 2. Comparison of median postoperative TOF measurements.

Group N (n=50) Group S (n=50) P
Basal TOF 113.30 £18.27 115.06 +18.26 0.63
Postoperative
0. Minute 54.46 £30.81 62,20 £23,77 0.16
1. Minute 65.12 +28.87 94.48 +18.88 <0.001*
2. Minute 78.00 +24.45 106.50 +17.16 <0.001*
3. Minute 88.68 +24.35 117.82 +18.04 <0.001*
4. Minute 99.08 +21.98 121.98 +19.76 <0.001*
5. Minute 106.84 +21.18 120.66 +17.78 0.001*
6. Minute 106.78 £16.21 119.40 +15.77 <0.001*
7. Minute 108.38 £16.45 121.86 +17.21 <0.001*
8. Minute 113.34 £19.29 120.18 £17.74 0.07
9. Minute 114.44 +19.40 119.48 +15.51 0.16
10. Minute 115.63 +19.89 121.72 +14.10 0.08
(*: p<0,001)

Postoperative EtSEV (%)

(%)
(=]

0 T E—
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Figure 3. Postoperative EtSEV concentration (%). Sec: Seconds. EtSEV:
End-tidal Sevoflurane.
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Figure 4. Postoperative EtSEV minus FiSEV concentration (%). Sec:
Second. EtSEV: End-tidal sevoflurane. FiSEV: Fraction of inspiratory
sevoflurane.

In Group S, extubation, first response to painful stimulus,
eye opening, spontaneous movement, and response to
verbal stimulus times were significantly lower than in
Group N (p <0.001).

All patients’ HR reduced by 25 beats after the
administration of neostigmine in Group N, were received
atropine sulfate 0.5 mg intravenously. All patients in
Group N received. In Group S, no adverse effect was
observed.
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At the end of the surgery, patients were ventilated
manually and were observed for vital signs. All patients
had begun to respirate spontaneously and no patients
had desaturated.

Discussion

The present study showed that the reversal of
neuromuscular blockade with sugammadex results in
enhanced clinical awakening. This was confirmed by the
quicker increase in BIS values in Group S than in Group N.
These effects may be associated with the quick and
powerful return of respiratory efforts, resulting in faster
elimination of the inhalational agents. The BIS monitor
has two components: electroencephalography and EMG.
EMG measures the activity of the frontalis muscle and
interferes with BIS signal, thereby influencing the BIS
calculation. For example, an increase in muscle tone will
cause an increase in EMG activity and BIS value.
Neuromuscular blocking agents do not provide amnesia
and analgesia’; however, some clinical trials have
demonstrated that these agents could decrease BIS. 68
Therefore, we hypothesized that administration of any
reversal agent could increase the BIS values to some
degree. Anticholinesterase agents, such as
physostigmine and neostigmine, reportedly induce
clinical arousal via different mechanisms.® Physostigmine
can cross the blood-brain barrier and induce some
degree of arousal via a central cholinergic transmission.°
In contrast, neostigmine cannot cross the blood-brain
barrier; it stimulates the brain arousal centers via the
afferentation theory.!® In this theory, afferent signals
arising from the muscle stretch receptors play an
important role.® This theory is also applicable to
sugammadex; its particular mechanism of action makes
reversing muscle block quicker than by neostigmine.
Dahaba et al.® reported that in patients with high EMG
activity, both sugammadex and neostigmine were
associated with a significant rise in BIS values, under
propofol-remifentanil  anaesthesia.  Because the
administration of propofol-remifentanil infusions was
not discontinued at the time of reversal, they concluded
that the rise in BIS values was related to increased EMG
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activity and not to the arousal itself. ! They suggested
to take into consideration EMG activity reappearance
after administration of the reversal agents.® Studies on
the effects of sugammadex on BIS and clinical arousal are
limited. Furthermore, they focused on the effects of
reversal agents on BIS under intravenous, rather than
inhalational, anaesthesia. Therefore, we compared the
effects of sugammadex and neostigmine on the BIS
values and awakening time after sevoflurane
anaesthesia.

Rapid clinical awakening and fast increases in TOF and BIS
values were subjectively observed in the first 60 patients
during the study period. The interim statistical analysis
results demonstrated that sugammadex provided faster
clinical awakening and increase in BIS values than
neostigmine did. For the remaining 40 patients, the
postoperative EtSEV and FiSEV values and the difference
between them were also recorded and analysed. The
results confirmed the rapid recovery of muscle activity
due to accelerated anaesthetic gas elimination. After
sugammadex administration, the EtSEV in Group S
reached zero faster than it did in Group N’ (240 vs. 180s),
implying a quicker wash-out of sevoflurane in group S’.
The quick wash-out theory was also supported by the
lower postoperative FiSEV values in Group S’ than in
Group N’ (90 s vs. 120 s) after the discontinuation of the
anaesthetic gas. Effective ventilation is an important
factor in the reversal of the effects of volatile anaesthetic
agents. This phenomenon may be explained by the faster
return of muscle activity with sugammadex due to its
particular mechanism of action. Anaesthetic agent
elimination in Group S’ may have been facilitated by the
effective ventilation, resulting in the difference between
the two groups. In our study, sevoflurane was
discontinued at the end of the surgery to allow for the
comparison of the net effects of sugammadex and
neostigmine on BIS.

Sugammadex provides faster neuromuscular recovery
than neostigmine.'? However, in one study, sugammadex
and neostigmine effectively and comparably reversed a
rocuronium-induced shallow block in 2 min at a TOF of
0.5. In our study, although there was no significant
difference in the immediate postoperative TOF values
between the study groups, the time to reach a TOF of 0.9
was faster with sugammadex than with neostigmine (1
min vs. 4 min). This may be attributed to the
administration of clinically recommended doses, which
were higher doses than that used in the study by Schaller
et al.® (2 mg/kg vs. 0.22 mg/kg). Time-to first-response
to painful stimulus, eye opening, and reaction to verbal
stimulus were significantly shorter in patients
administered sugammadex than in those administered
neostigmine, demonstrating better clinical recovery
characteristics with sugammadex. Moreover,
administration of neostigmine after the total recovery
from neuromuscular block decreases the upper airway
expanding volume and activity of the diaphragm and
genioglossus muscle due to negative pharyngeal
pressure, causing impaired respiration.'*> This was not
the case in our study; the time-to-TOF>0.9 was 4 min in

212

group N, implying that muscle activity was not
completely recover, and thereby avoiding the negative
effect of neostigmine.

This study had some limitations. One limitation was that
the respiratory parameters, such as tidal volume,
respiratory rate, and inspiratory to expiratory ratio, were
not recorded after the administration of reversal agents.
Furthermore, the EMG component was not taken into
consideration in the evaluation of BIS values. Therefore,
we could not demonstrate both the effects of increased
sevoflurane wash-out and the reflection of muscle
stimulation on BIS. Fast recovery time leads to early
discharge from the OR, decreased complication rates,
and increased patient satisfaction.'®'” Another limitation
of the study was that we did not record the times spent
in the recovery room because of various logistic issues of
our center prevented the recording of time spent in the
PACU.

The study also had its strengths. Increased elimination of
the anesthetic gas from the respiratory system as a result
of increased respiratory effort, the quick wash-out
theory, was the proposed theory in the study.
Sugammadex administration resulted in rapid clinical
awakening and increase in BIS. Furthermore, the
anesthesia used was opioid-free, excluding the possibility
of opioid-related respiratory depression. Therefore, the
effects of both sugammadex and neostigmine on
awakening were more clearly studied. For example, in
the study by Dahaba et al., remifentanil infusion was
continued for 10 min after the administration of the
reversal agents, which may have interfered with the
ventilation and awakening process.® Eliminating the
possibility of opioid-related respiratory depression, may
affect the time spent in recovery room and PACU, and
also the length of the hospital stay. This may help
discharging the patient safely from PACU to ward. Apart
from this, rapid awakening and stronger respiration may
provide safer recovery especially in patients predicted
muscle weakness. As mentioned in a recently published
systematic review “Recent evidence indicates that
sugammadex plays a role in accelerating postoperative
recovery, specifically with regard to pulmonary
functions”.®® Further investigations are needed to
determine the aforementioned issues.

In conclusion, sugammadex provides  faster
neuromuscular recovery than neostigmine and indirectly
increases BIS values through eliminating inhalational
anesthetic agent. Anesthesia providers can prefer
sugammadex to neostigmine for faster and safe
postoperative recovery. Further investigations may
determine the cost effectivity of sugammadex in faster
postoperative recovery.
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Amag: Vaskdlitler, damar duvarlarinin iltihaplanmasiyla karakterize bir
grup hastaliktir. Vaskilitlerin ¢ogu belli buytklikteki damarlarda
inflamasyon yapar ve belirli hedef organlarda tutulum yaparlar. Bu
¢alismada klinigimizde vaskilit tanisi almis g¢ocuk hastalarin verilerini
inceleyerek bolgemizdeki ¢ocuk hekimlerinin bu konuda farkindahgini
arttirmayi amagladik.

Yontem: Calismada vaskdlit tanisi alan 0-18 yas arasi hastalar incelendi.
Vaskilit alt gruplari, hastalarin demografik verileri klinik bulgulari ve tani
anindaki laboratuvar bulgular geriye dontik olarak tarandi.

Bulgular: Calismaya dahil edilen 95 hastadan 78'i (%83) Henoch-Schoénlein
purpurasi/Immunoglobulin A vaskiiliti (HSP/IgAV), 8'i (%8,4) Kawasaki
hastaligi (KH), 6’si (%6,4) Behget Hastaligi (BH), 1'i (%1,1) eozinofilik
granilomatoz polianjitis/Churg-Strauss sendromu ve 1'i (%1,1) de santral
sinir sistemi (SSS) vaskuliti tanisi aldi. Yas araliklarina gore dagilimina
bakildiginda; KH bebeklik ve oyun ¢ocugu doneminde daha sikken BH siklig
ergenlik doneminde artmaktaydi. Ancak IgAV bebeklik donemi harig her
yas grubunda en sik gorilen vaskiilit tarydu.

Sonug: Cocukluk ¢agi vaskilitlerinin klinik olarak taninmasi oldukga gugtiir
ve bu konuda yapiimis epidemiyolojik calismalar oldukga yetersizdir.
Sonuglarimiz bu hastalarla giinliik pratiginde karsilasan ¢ocuk hekimlerinin
farkindaligini aritmaya yardimci olabilir.

Anahtar Kelimeler: Henoch-Schonlein purpurasi/Immunoglobulin - A
vaskdliti, Kawasaki hastaligi, Vaskiilit

ABSTRACT

Objective: Vasculitides are distinguished by the inflammation of blood
vessel walls. These conditions affect vessels of particular sizes and specific
target organs. Herein, we aimed to increase the awareness of pediatricians
concerning vasculitides by conducting a retrospective analysis of patients.
Methods: We conducted an examination of individuals aged 0-18 years
who had been diagnosed with vasculitis. Subgroups of vasculitis,
demographic, clinical, and laboratory findings of patients were reviewed
retrospectively.

Results: Among the 95 patients included in the study, Henoch-Schonlein
purpura/Immunoglobulin A vasculitis (HSP/IgAV) was the predominant
vasculitis, afflicting 78 (83%) of the patients. Kawasaki disease (KD) was
identified in 8 patients (8.4%), while Behget's Disease (BD) was diagnosed
in 6 (6.4%). One patient (1.1%) presented with eosinophilic granulomatosis
polyangiitis/Churg-Strauss syndrome. One patient (1.1%) was diagnosed
with central nervous system vasculitis. In terms of age distribution, KD was
more prevalent in infancy and early childhood while the incidence of BD
rises during adolescence. However, IgAV emerged as the most common
vasculitis type across all age groups, except for infancy.

Conclusion: The clinical diagnosis of vasculitis in children can be
particularly challenging. Moreover, there is a notable lack of
comprehensive epidemiological studies in this area. The outcomes of our
study have the potential to augment the awareness of pediatricians who
routinely care for children with vasculitis in their clinical practice.
Keywords: Henoch-Schénlein purpura/lmmunoglobulin A vasculitis,
Kawasaki disease, Vasculitis
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Giris

Vaskdlitler damar duvarinin inflamasyonu ile seyreden ve
tutulan damar yapisina goére klinik bulgu veren heterojen
bir grup hastaliktir.¥? Vaskdlitlerin ¢ogunda etiyoloji
bilinmemektedir. Ancak genetik olarak yatkin bireylerde
cevresel etkenlerle tetiklenen inflamatuar bir durum
oldugu dusiinilmektedir.3* Bazi vaskilit formlari hem
cocuklarda hem de yetiskinlerde ortaya ¢iksa da, ¢ocukluk
ve yetiskin vaskiilitleri arasinda dnemli farkhliklar vardir.
Cocuklar etkileyen vaskdlitlerde klinik bulgular ve
hastaligin ciddiyeti etkilenen kan damarinin blyutkligline
baghdir.? Vaskilitlerin siniflamasi tutulan damar capina
gore yapilmaktadir. Vaskilitler 2012 Uluslararasi Chapel
Hill Uzlasi Konferans’'nda kabul edilen siniflandirmaya
gore; buyidk damar vaskdlitleri (Takayasu arteriti, blytk
hiicre arteriti), orta damar vaskadlitleri (Poliarteritisnodoza
[PAN], Kawasaki hastaligi [KH]), klcik damar
vaskilitleri(lImmunoglobulinA  vaskiliti, ANCA iliskili
vaskiilitler ve immun kompleks iliskili vaskiilitler), degisken
capta damarlar tutan vaskilitler (Behget hastaligi ve
Cogan sendromu), tek organ vaskdilitleri (kutanoz
|6koklastik vaskilit, kutandz arterit, birincil merkezi sinir
sistemi vaskiilitleri, izole aortit), sistemik hastalikla iliskili
vaskiilitler (Lupus vaskiiliti, romatoid vaskdlit, sarcoid
vaskiilit) ve etyolojisi olasi bilinen vaskilitler (Hepatit C
virls iligkili kriyoglobiilinemik vaskiilit, ilaca bagh ANCA
iliskili vaskiilit) seklinde siniflanmaktadir.”

Cocukluk caginda en sik gorilen vaskilitler Henoch-
Schonlein  purpurasi/Immunoglobulin -~ A vaskiiliti
(HSP/IgAV) ve Kawasaki hastaligi (KH)'dir.>? Pediatrik
vaskilitler ¢ocukluk ¢agr romatizmal hastaliklarinin %1-
6'sini olusturur.%” Ancak vaskdlitlerin dagihmi farkh etnik
gruplara goére degisir. Ornegin KH’nin yillik insidansi
Japonya’da 100,000 c¢ocukta 4,9 iken beyaz irkta bu
oranl,9’dur.®

Bu calismada klinigimizde vaskilit tanisi almis hastalarin
klinik bulgulari ve demografik verilerini inceleyerek
bolgemizdeki cocuk hekimlerinin bu konuda farkindaligini
arttirmayi, erken tani ve tedavi icin literatlire katkida
bulunmayi amagladik.

Yontem

Calismamizda Haziran 2022-Haziran 2023 arasinda Kocaeli
Universitesi Cocuk Saghgi ve Hastaliklari Anabilim Dali,
Romatoloji Bilim Dali’'na basvuran ve vaskadilit tanisi alan 0-
18 yas arasi hastalar incelendi. Calismaya baslanmadan
once Kocaeli Universitesi Etik Kurulu’ndan calisma icin
onay alindi (Onay numarasi ve tarihi: GOKAEK-2023/11.20,
16.Haziran.2023).

Vaskulit tanih hastalarin verileri elektronik dosyalardan
geriye donik olarak tarandi. Vaskilit alt gruplari,
hastalarin demografik verileri (yas, cinsiyet, tani yasi),
klinik bulgulari ve tani anindaki laboratuvar bulgular
kaydedildi. Ayrica hastalarin eslik eden hastaliklarinin olup
olmadigl, kullandigi tedaviler ve tedavi sonrasinda klinik
durumlart not edildi. Vaskilitlerin gruplandiriimasi
2012’de yapilan Uluslararasi Chapel Hill Uzlasi Konferansi
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sonuglarina gére yapildi.> Bu siniflamaya gére, vaskiilitler
tutulan damar c¢aplarina gore biyik, orta ve kiiclik olarak
ayrildi.

IgAV tanisi Ankara kriterlerine gore belirlendi.? Palpabl
purpura varhginda, karin agrisi, biyopside IgA depositi,
artrit veya artralji ve renal tutulum bulgularindan birinin
olmasi durumunda o hasta IgAV olarak tanilandirildi.8

KH tanisi, en az bes giin sliren ates varliginda; vezikdl disi
polimorf eritemat6z dokiintli, bilateral pirilan olmayan
konjunktivit, oral mukoza ve dudaklarda degisiklikler
(yaygin orofarengiyal hiperemi, cilek dil, dudak sisligi,
dudakta fissurler gibi), ekstremitelerde degisiklikler
(baslangicta avug icinde ve ayak tabaninda eritem ve
o6dem, subakut dénemde parmak ucu ve perianal bolgede
soyulmalar) ve tek tarafli, 1.5 cm’den biiylik servikal
lenfadenopati bulgularinin en az dordiiniin olmasi ile
belirlendi.®

Behgcet Hastaligi'nin tanisi pediatrik BH siniflama
kriterlerine gore konuldu.’® Oral aft, genital aft, cilt
bulgulari Gveit, sinir sitemi tutulumu, damar tutulumu
bulgularindan en az Uglne sahip hastalar BH olarak
sinifland.1°

Eozinofilik granidlomatéz polianjitis  (Churg-Strauss
sendromu) (EGPA/CSS) tanisi ise Amerikan Romatoloji
Koleji kriterlerine gore belirlendi.!* Astim, eozinofili, alerji
hikayesi, néropati, pulmoner infiltrasyon, paranazal sinis
anormalligi ve damar disi eozinofili bulgularinin en az
doérdiniin olmasi durumunda hastalar EGPA kabul edildi.

Istatistiksel Yontem

SPSS software kullanilarak veri tabani olusturuldu.
Degiskenlerin  normal dagilima uygunlugu gorsel
(histogram ve olasilik grafikleri) ve analitik yontemlerle
(Kolmogorov-Smirnov/Shapiro-Wilks) incelendi. Kategorik
degiskenler frekans tablolari ile, sayisal degiskenler ise
normal dagilima uymadiklari igin ortanca (minimum-
maksimum) degerleri ile sunuldu.

Bulgular
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Sekil 1. A) Vaskalit tanili hastalarin cinsiyet dagilimlari B) Vaskdlit
tanili hastalarin yasa gére dagihmlari
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Calismaya 95 hasta dabhil edildi. Hastalarin 78’i (%83) IgAV,
8'i (%8,4) KH, 6's1 (%6,4) BH, 1’i (%1,1) EGPA ve 1'i (%1,1)
de santral sinir sistemi (SSS) vaskdiliti tanisi aldi (Sekil 1).
Tum hastalarin ortanca tani yaslari 74 (5-220) aydi.
Hastalarin 78’i IgAV tanisi aldi. Bu hastalarin 47’si (%60,3)
kiz, 31'i (%39,7) erkekti. IgAV hastalarin ortanca taniyaslari
76 (19-197) aydi. Hastalarin 47’sinde (%60,3) IgAV tanisi
almadan dort hafta o©ncesinde (st solunum yolu
enfeksiyonu (USYE) ve 1 hastada ise akut gastroenterit
gecirme hikayesi vardi. Hastalarin basvuru mevsim
dagilimlarina bakildiginda, 25’i (%32,1) ilkbahar, 25’
(%32,1) kis, 21'i (%26,8) sonbahar ve 7'si (%9) yaz
mevsimiydi. Hastalarin hepsinde (%100) purpura vardi,
3’Unde (%3,8) ek olarak bulldz purpurik dokiintii mevcuttu
(Sekil 2).

(BYR : =N |

Y

8.

Sekil 2. Her iki ayakta biilloz IgAV vaskilit dokiintisi

Hastalarin 68’inde (%87,2) sadece alt ekstremitede,
kalan10 hastada (%12,8) ise hem alt hem Ust ekstremitede
dokinti vardi. Ayrica dort (%5,1) hastada ylzde de
tutulum vardi. Hastalarin 53’tGinde (%67,9) artralji, 39’unda
(%50) artrit, 39’'unda (%50) el ayak sirinda 6dem, 3’Ginde
(%3,8) skalpta 6dem, 2’sinde (%2,6) miyalji, 2’sinde (%2,6)
skrotal 6dem vardi. Gastrointestinal tutulum 33 (%42,3)
hastada mevcuttu. En sik bulgu karin agrisiydi (n=32, %41),
sonrasinda sirasiyla bulanti ve kusma (n= 12, %15,4) idi.
Ultrasonografik incelemede 3 (%3,8) hastada bagirsak
duvar 6demi ve 1 (%1.3) hastada da ise invajinasyon
saptandi. Bir (%1,3) hastada hematekezya goriildii. Renal
tutulum 8 (%10,3) hastada saptandi. Bu hastalarin; 4’inde
mikroskopik hematiiri, 2’sinde hipertansiyon,2’sinde non-
nefrotik diizeyde proteiniri ve 1’inde nefrotik diizeyde
proteinUri, vardi. Hastalarin laboratuvar bulgular
incelendiginde; ortanca beyaz kire sayilari 11150 (4720-
33110)/mm?3, hemoglobin 12,1 (10,1-15.3) mg/dL,
trombosit sayisi 381000 (227000-782000)/mm3 ve C-
reaktif protein dizeyi 7,68 (0,5-75) mg/Ldi.

KH tanili hastalar incelendiginde 3’U (%37,5) kiz 5'i (%67,5)
erkekti. Hastalarin ortanca tani yaslari 15 (5-79) aydu.
Hastalarin 7’sinde (%87,5) KH tanisi almadan dort hafta
dncesinde USYE ve 1’inde (%12,5) akut gastroenterit
gecirme hikayesi vardi. Hastalarin 4’G (%50) ilkbahar, 2’si
(%25) vyaz, 1'i (%12,5) sonbahar ve 1'i (%12,5) kis
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mevsiminde basvurmustu. Hastalarin 6'sinda (%75)
dokintl, 5’'inde (%62,5) puriilan olmayan konjonktivit,
4’iinde (%50) mukozal tutulum, 4’Ginde (%50) el ve ayakta
odem ve 4’Unde (%50) servikal lenfadenopati vardi.
Hastalarin 5’i klasik KH kriterlerini karsilarken, kalan 3’0
inkompletti. inkomplet hastalarin 1’inde koroner arter
dilatasyonu vardi, diger 2’si ise destekleyici laboratuvar
bulgulari ile tani almist.

BH tanisi alan 6 hastanin 5’i (%83,3) kiz, 1'i (%16,7)
erkekti. Ortanca yaslari 136 (47-220) aydi. Klinik bulgular
incelendiginde; hepsinde (%100) oral aft, 5'inde (%83,3)
genital aft, 3’Unde (%50) psodofolikiilit, 1’inde (%16,3)
Gveit vardi. Hastalarin higbirinde norolojik ve vaskiler
tutulum yoktu. Paterji testi tiim hastalarda negatifti.
Hastalarin 3’Unde (%50) pozitif aile hikayesi vardi.
Lokoklastik vaskiilit dokiintl ile bagvuran 16 yasinda kiz
hasta, direngli astim dykiistiniin olmasi, kanda ve dokuda
eozinofili bulunmasi ve pANCA pozitifligi ile EGPA tanisi
ald.

On bir yasinda kiz hasta ise konusamama, sag kolda
gligstzlik nedeni ile gekilen kranial anjiografi ile primer
progresif santral sinir sistemi vaskdliti tanisi ald1.

Tartisma

Primer cocukluk cagi vaskiiliti tanisi alan 95 hastanin
incelendigi bu calismada en sik vaskilit tipinin /IgAV,
sonrasinda sirasiyla KH ve BH oldugu goriildii. Hastaliklarin
gorialme sikliklar Glkelere, etnik kokenlere ve cografik
bolgelere gore degisebilmektir. Ornegin KH ve Takayasu
arteriti Japon irkinda, granllomatéz polianjitis ise Bat
Avrupa ve Kuzey Amerika'da daha siktir.*? Ulkemizde
cocukluk cagl vaskdilitlerine yonelik  yapiimis
epidemiyolojik calismalar oldukca yetersizdir. Ozen ve
ark.in.** 2007 yilinda yaptiklar ulusal calismada en sik
cocukluk g¢agi vaskulitinin 1gAV oldugu, bunu sirasiyla KH,
poliarteritis nodosa (PAN), BH, Takayasu arterti ve
granllomat6z polianjitisin izledigi bildirilmistir.
Calismamizda daha 6nceki verilerin aksine Uglinci en sik
vaskdlit tipinin BH oldugu goruldi. Hastalik sikliklari etnik
kokene gore degisebildigi gibi zaman icerisinde de
degisebilmektedir. Ornegin, llkemizde PAN sikligi (izerine
yapilan bir calismada; 2010 yilindan sonra PAN tani
sikiginin belirgin olarak diistiiga bildirilmistir.2* Bu durum;
patogenezde sorumlu tutulan hepatit B enfeksiyonunun
prevalansinin azalmasina, PAN ile yakin iliskili olan ailevi
Akdeniz Atesi (AAA) hastaliginda inflamasyonun etkili
kontroliine ve PAN’a benzer bulgular ile gelen bazi
hastalarin aslinda adenozin deaminaz 2 (ADA2) eksikligine
sahip oldugunun anlasilmasina baglanmaktadir. ADA2
eksikligi tek gen kalhtimli bir hastalik olup, tipki PAN’a
benzeyen vaskiiler tutulum ile karsimiza cikabilir.? Yine ayni
calismada daha 6nce PAN tanisi almis 9 hastanin aslinda
ADA2 eksikligi oldugu anlasilmistir. Calismamizda PAN
sikhginin yerini BH almasi yukarida sayilan nedenlere bagli
olabilir. Ayrica, iilkemiz eski tarihi ipek Yolu'nda yer
almakta olup, bu cografyada BH sikhgl Avrupa’ya gore
daha fazladir.?®
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Hastaliklarin ~ dagihmi tani vyaslarina  gore de
degisebilmektedir. Ornegin IgAV hastalarinin %901 10
yasindan &nce bulgu verirken, ortalama tani yasi 6'dir.*> KH
en sik 6 ay-5 yas araliginda gorilirken; cocukluk caginda
BH ortalama tani yasi genellikle 11 yastir.’® BH her ne
kadar 20’li yaslarda siklikla karsimiza giksa da, hastalarin
%5-10'u  cocukluk caginda bulgu verir.l®  Bizim
calismamizda da IgAV tanil hastalarin ortalama yaslari 76
ay (6,3 yil), KH tanili hastalarin 15 ay (1,3 yil) ve BH tanil
hastalarin ise ortalama yasi 136 aydi (11,5 yil). Benzer
sekilde calismamizda da KH bebeklik ve oyun c¢ocugu
doneminde sikken BH sikhgi ergenlik doneminde
artmaktaydi. Ancak IgAV bebeklik donemi hari¢ her yas
grubunda en sik gorilen vaskulitti.

IgAV cocukluk ¢caginda en sik gorilen vaskdilittir. Mevsimsel
fark gosterse de her mevsimde karsimiza cikabilir.!’
Hastaligin en tipik bulgusu palpabl purpuradir. Tipik olarak
alt ekstremitede gorilse de tim vicutta lezyonlar
saptanabilir.’® Gastrointestinal tutulumu sikhg %40 ile
%80 arasinda degismektedir. Genellikle karin agrisi, mide
bulantisi, kusma, kanli diskilama (melena, hematemez)
gibi semptomlarla karsimiza gelir. Renal tutulum hastalarin
%40-%50'sinde  gériilmektedir.’®> En vyaygin  olarak
mikroskobik hematiri, daha sonrasinda mikroskobik
proteintri gorilse de, nefrotik dlizeyde proteintri,
hipertansiyon, nefrit, renal yetmezlik bulgulariyla da hasta
karsimiza gelebilir. Renal tutulum hastaligin ilk iki yilinda
ortaya cikabilir. Bu nedenle hastaligin akut fazindaki
takibinin yani sira uzun dénem izlemi de énemlidir.?> 7
Bizim ¢alismamizda da; hastalarimizin hepsinde purpura,
varisindan fazlasinda artralji, yarisinda artrit ve el, ayak
sirtinda 6dem, %5’inden azinda skalpta 6dem, miyalji ve
skrotal 6dem vardi. Eklem tutulumundan sonra yaklasik
%40’ Inda  lglncl  sikhkta gastrointestinal  tutulum
mevcuttu. Renal tutulum ise yaklasik %10’unda saptandi.
Renal tutulum dort hastada mikroskopik hematiri,
ikisinde hipertansiyon, ikisinde nefritik diizeyde proteinri
ve birinde nefrotik diizeyde proteintri seklindeydi.
Toplumumuzda ikinci siklikla gérilen vaskilit KHdir. Klasik
olarak; KH bes giin veya daha uzun siiren ates varliginda
akla gelmelidir. Hastalarin fizik muayenesinde; konjonktivit
varligi (bilateral pirilan olmayan), oral mukoza
degisikliklerinin (dudaklarda eritem, dudaklarda c¢atlak
gorinum, cilek dil), ekstremite degisikliklerinin (el-ayakta
6dem vya da soyulma), dokinti ve servikal
lenfadenopatinin olup olmadigl dikkatli incelenmelidir.
Ancak bu klasik bulgularin yani sira meningeal inflamasyon
bulgulari, nébet, yiz felci, akut karin, akut pankreatit,
kolestatik sarilik, artrit, bobrek hasari, zatlirre gibi atipik
klinik ozelliklerinde hastaliga eslik edebilecegi akilda
tutulmalidir. Ates ile beraber doért klinik bulgunun
varliginda hastaligin tanisi koymak zor degildir. Ancak bazi
hastalar daha az klinik bulgu ile gelir Bu durumda
klinisyenlere laboratuvar bulgulari yardimcidir. Eritrosit
sedimentasyon hizinin 40 mm/saat veya C reaktif proteinin
3 mg/dlden yiksek oldugu durumlarda, yasa gére anemi,
albimin dustkluga (<3 g/dL), alanin aminotransferaz
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yiksekligi, I6kositoz (215000/mm?3), steril piyiri (210
I6kosit/hpf) ve yedi glinden kisa ates siiresine ragmen
trombosit sayisini  yiiksekligi  (2450000/ mm?3) gibi
laboratuvar bulgularindan Uc¢ ya da daha fazla olmasi KH
tanisi icin anlamli kabul edilmektedir.'® Bizim ¢alismamizda
da hastalarin %75’inde dokiintl, %62,5'indepiiriilan
olmayan konjonktivit, %50’inde mukozal tutulum, %50 el
ve ayakta 6dem ve servikal lenfadenopati vardi. Bes hasta
komplet KH kriterlerini karsilarken, kalan ticli inkompletti.
inkomplet hastalarin birinde koroner arter dilatasyonu
vardi, diger ikisi ise destekleyici laboratuvar bulgulari ile
tani almisti.

BH tekrarlayan oral ve genital aftoz Ulserler, cilt lezyonlari,
artrit, Gveit, tromboflebit, gastrointestinal ve merkezi sinir
sistemi tutulumuna bagh semptom ve bulgularla
gelebilir.® En sik bulgu oral aft olsa da sadece oral aft
varlig tani koymak icin yetersizdir. Ulkemizde BH tanili 225
¢ocukla yapilan kiime ¢alismasinda hastalarin %81,7’sinde
ilk bulgunun oral aft oldugu ve izlemde hastalarin
%99,1’inde oral aft goérildigu bildirilmistir.’® Tekrarlayan
oral aft varliginda hastalar BH bulgulari agisindan dikkatli
sorgulanmalidir. Bizim galismamizda da hepsinde oral aft,
%83,3'lindegenital aft, %50’inde psodofolikiilit,
%16,3’linde Uveit vardi.

Sik gorilen vaskiilitler disinda nadir vaskilit tipleri de
mevcuttur. Bu hastaliklarin tanisini  koyabilmek icin
oncelikle farkindalik olmasi gerekmektedir. Her vaskilitin
kendine 6zgi bulgulari olsa da odagi bilinmeyen ates, kilo
kaybi, kronik yorgunluk, urtiker, livedo retikilaris, palpabl
purpura, nodil, Ulser, nekroz gibi cilt lezyonlari, baska
nedenle agiklanamayan miyalji, artrit ya da artralji,
hipertansiyon, yumusak doku 6demi gibi klinik bulgularin
varliginda ayirici tanida muhakkak vaskilitler akilda
tutulmalidir. Vaskulitlere o6zgil bir laboratuvar bulgusu
yoktur. Ancak ANCA pozitifligi, akut faz yiksekligi, idrar
sedimentinde ve bobrek fonksiyon testlerinde bozulma
gorilebilir?®® Bu calismamizda da l|6koklastik vaskiilit
dokintlsi ile basvuran 16 yasindaki kiz hastaya direncli
astim Oykilsunin olmasi, kanda ve dokuda eozinofili
bulunmasi ve pANCA pozitifligi ile EGPA/CSS tanisi ve 11
yasindaki bir kiz hastaya da konusamama, sag kolda
gligstzlik nedeni ile gekilen kranial anjiografi sonucunda
primer progresif santral sinir sistemi vaskdliti tanisi
konuldu.

Calismamizin tek merkezli ve geriye doniik olmasi hasta
sayisi agisindan kisithlik yaratmaktaydi. Fakat klinigimizin
Kuzey Marmara bolge hastanesi olmasi nedeniyle
yaptigimiz calismanin literatiire katkida bulunacagini
disinmekteyiz.

Sonug olarak; 95 hastanin incelendigi bu ¢alismada en sik
vaskalit tipinin IgAV, sonrasinda sirasiyla KH ve BH oldugu
gorildd. Klinigimiz Dogu Marmara Bolgesi'nde referans
merkez olarak ¢alismaktadir. Bu nedenle tecriibemizin
paylasilmasi bu hastalarla glinlik pratiginde karsilasan
¢ocuk hekimlerinin bir yol haritasi gizmelerine yardimci
olabilir.
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ABSTRACT

Objective: Both intraday blood pressure changes and blood pressure
response to exercise differ in obese and non-obese individuals. Blood
pressure changes in exercise pose an increased risk for cardiovascular
events independent of resting blood pressure. In this study, we
evaluated the effect of exercise on blood pressure variability in obese
and non-obese hypertensive (HT) individuals whose resting blood
pressures were within normal ranges with medical treatment.
Methods: This retrospective study included 30 obese and non-obese
(total 60) patients, each undergoing 24-hour ambulatory blood
pressure monitoring (24h ABPM) and Bruce protocol exercise testing.
All patients' mean resting blood pressures at 24h ABPM were within
the normal range. The two groups' blood pressure changes in the
exertion test were compared.

Results: Systolic and diastolic blood pressure increases were higher
in obese than in non-obese at all three levels of the exercise test.
Although it varies according to the stages of the exercise test, the
increase in systolic blood pressure in obese was 1.3-2 times that of
non-obese, and the increase in diastolic blood pressure was 2-2.5
times. When the factors associated with the blood pressure changes
in the patients' exertion test were investigated, the BMI was
correlated with the blood pressure changes in all 3 stages of the
exercise test.

Conclusion: It seems that evaluation with resting blood pressure
alone is insufficient in the follow-up of obese HT patients. Therefore,
treatment strategies aimed at weight loss in patients should be an
absolute and continuous part of blood pressure control with
antihypertensives. In addition, exercise programs such as
antihypertensive treatments should be determined individually for
these patients.

Keywords: Hypertension, obesity, blood pressure change in exercise,
24-hour ambulatory blood pressure monitoring

oz

Amag: Obez bireylerde giin igi ve egzersize cevap olarak olusan kan
basinci  degiskenligi obez olmayan bireylere gore farklilik
gostermektedir. Egzersiz sirasindaki kan basinci degisiklikleri, istirahat
kan basincindan bagimsiz olarak kardiyovaskiler olaylar agisindan
artmis risk olusturur. Bu ¢alismada, medikal tedavi ile istirahat kan
basinci normal araliklarda olan obez ve obez olmayan hipertansif (HT)
bireylerde egzersizin kan basinci degiskenligi (zerine etkisini
degerlendirdik.

Yontem: Bu retrospektif ¢alismaya, her biri 24 saatlik ambulatuvar
kan basinci takibi (24s AKBM) ve Bruce protokoliinde egzersiz testine
tabi tutulan 60 hasta (30 obez ve 30 obez olmayan) dahil edildi. Tum
hastalarin 24 saatlik AKBM'deki ortalama istirahat kan basinglari
normal araliktayd. iki grubun efor testindeki kan basinci degisiklikleri
karsilastirildi.

Bulgular: Egzersiz testinin her Ug diizeyinde de sistolik ve diyastolik
kan basinci artiglar obezlerde obez olmayanlara gére daha yuksekti.
Egzersiz testinin asamalarina gore degismekle birlikte obezlerde
sistolik kan basincindaki artis obez olmayanlara gére 1,3-2 kat,
diyastolik kan basincindaki artis ise 2-2,5 katti. Hastalarin efor
testindeki kan basinci degisiklikleriyle iliskili faktorler incelendiginde,
VKI'nin egzersiz testinin her 3 agsamasinda da kan basinci
degisiklikleriyle korele oldugu gorildu.

Sonug: Obez HT hastalarinin takibinde tek basina istirahat kan basinci
ile degerlendirmenin yetersiz oldugu gorilmektedir. Bu nedenle
hastalarda kilo kaybina yonelik tedavi stratejileri, antihipertansiflerle
kan basinci kontroltinin mutlak ve stirekli bir pargasi olmalidir. Ayrica
antihipertansif tedaviler gibi egzersiz programlari da bu hastalarda
bireysellestirilmelidir.

Anahtar Kelimeler: Hipertansiyon, obezite, egzersiz kan basinci
degiskenligi, 24-saat ambulatuvar kan basinci monitoziasyonu

/
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Introduction

The prevalence of hypertension (HT) is approximately 25-
30% and is a significant risk factor for cardiovascular
diseases (CVD).! HT is the most common modifiable risk
factor for death related to CVD.?2 Controlling blood
pressure reduces CVD-related and all-cause mortality,
and this positive effect is correlated with blood pressure
reduction.® HT is strongly and positively linked with
visceral and ectopic fat.?

Obesity is defined as a body mass index (BMI) over 30
kg/m? and its prevalence is estimated to be
approximately 15-20% worldwide.* Obesity causes
increases in blood pressure due to structural or
functional changes in arterial/arteriolar vascular area
resulting from increased sympathetic activation, tubular
sodium reabsorption, RAS activation and sympathetic
activity, and deterioration in endothelial function and
baroreceptor activity.”> The prevalence of HT in non-
obese individuals is was 15%; in obese women and men,
it is 38% and 42%, respectively.® The risk of developing HT
increases by 2.2 to 2.6 times in obese individuals.” In the
treatment of HT in obese patients, it is recommended to
lose weight by increasing physical activity in addition to
drug therapy.?

Moderate increases in blood pressure are expected
during physical activity.!! Studies show that individuals
with higher blood pressure increases during exercise
have higher cardiovascular-related mortality and
morbidity, regardless of higher resting blood pressure
averages.’®1? An exaggerated blood pressure response
during an acute exercise bout is defined as an increase in
systolic or diastolic blood pressure of >10 mmHg per
metabolic equivalent at any workload and is considered
an indicator of increased cardiovascular risk.*> Evidence
suggests that the arterial pressure response to exercise is
exacerbated in obese individuals compared with normal-
weight adults.’?

This study aimed to investigate the effect of obesity on
blood pressure variability during exercise in patients
diagnosed with HT, all of which were regulated by
medical treatment.

Methods

This is a retrospective study, and it was approved by
Konya Necmettin Erbakan University's ethics committee
with the number 2020-2798. The study included 60
patients, 30 obese and 30 non-obese, who underwent
24-hour ambulatory blood pressure monitoring (ABPM)
and exercise stress tests between 01.01.2019 and
30.06.2020.

The inclusion and exclusion criteria were as follows.
Inclusion criteria; 1) Between 30-60 years old, 2)
Diagnosed with HT, 3) Having 24-h ABPM and exercise
test (in Bruce protocol), 4) Average of 24h ABPM
measurements below 130/80 mmHg. Exclusion criteria:
1) Not between 30-60 years of age, 2) BMI >35 kg/m? (as
there will be a restriction in effort capacity and
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compliance with the test will not be complete), 3)
Patients with anemia, 4) Patients with heart failure, 5)
Patients with chronic kidney failure, 6) Patients with
hyperthyroidism or hypothyroidism, 7) patients with
uncontrolled diabetes, 8) Using beta blockers, 9) History
of an acute coronary syndrome in the last six months, 10)
Not using medical therapy for blood pressure control or
using more than two antihypertensive drugs.

The patients' personal and medical information was
scanned from the hospital system.Concomitant disease
information, height, weight, age, gender, drug status,
serum urea, creatinine, sodium, potassium, fasting
glucose, serum alanine aminotransferase, albumin, and
hemoglobin values were recorded.

Patients were divided into two groups: obese with a BMI
between 30 and 35 kg/m? and non-obese with a BMI
below 30 kg/m?. There were 30 patients in each group.
Those with more than a 10% difference in nighttime
blood pressure reduction compared to the mean daytime
blood pressure were considered dippers, and those with
less than a 10% difference were considered non-dippers.
The blood pressure data of all patients before the
exercise test, at all stages of the exercise test, and at 24h
ABPM were evaluated. The blood pressure values of the
patients subjected to equivalent exercise by applying the
Bruce protocol on the treadmill were recorded as systole-
1, diastole-1, etc., at each stage of the effort test. The
difference between these values with resting was
recorded as Asystol-1, Adiastole-1, etc.

Exercise Test

The standard Bruce protocol for the Exercise Test was
applied to all patients, and the “GE-T2100” device was
used. This protocol is a graded continuous test for
maximal effort on a cycle ergometer or a treadmill. The
workload at the beginning of the test is 25 W, and it
increases with 25 W every 2 minutes up to the maximal
voluntary capacity or until ventricular arrhythmias such
as ventricular tachycardia or ventricular fibrillation occur.
Continuous ECG and blood pressure measurements are
obtained during the test.!* To compare our findings with
the blood pressure values obtained from the bicycle
ergometer test, used as an effort test in different studies,
the matching table recommended in the 8th edition of
the Exercise Test and Instruction Manual of ACSM was
used.?

24-Hour Ambulatory Blood Pressure Monitoring
“Mobile Graph New Generation 24H ABPM Classic” was
used for 24-h ABPM. Standard deviations of 24-hour
ambulatory blood pressure measurements were used to
compare blood pressure variability. This value was
specified as SDa.

Statistical Analysis

All statistics were done with SPSS 20 program.
Kolmogorov Smirnov, Shapiro-Wilk, and skewness-
kurtosis analyses were performed for the normal
distribution. Parametric tests were applied to the
variables found to be normally distributed by the
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kurtosis-skewness analysis. Parameters without normal
distribution were evaluated with nonparametric tests.
The means and standard deviations of the data were
calculated. Pearson and Spearman correlation analysis
was performed for numerical variables. Student T-test
and Mann-Whitney U test were used for the effect of
obesity and gender difference. The chi-square test was
used to compare the categorical variables between the
obese and nonobese groups. The data were evaluated
with a confidence interval of 95% and a p<0.05 as
significant.

Table 1. Clinicopathological features of patients with CRC (n=50)

Results

A total of 60 patients, 19 female and 41 male, were
included in the study. The mean age of all patients was
50.2+7.3, and the mean BMI was 29.8+4 kg/m2. The
patients were divided into two groups: obese and non-
obese. There were 30 patients in each group.
Demographic characteristics of the two groups,
laboratory values, and results of 24h ABPM are given in
Table 1. There was no difference between the two groups
in both 24-h ABPM measurements and resting blood
pressures at the beginning of the exercise test.

Non-Obese Patients (n=30) Obese Patients (n=30) p Value
Age (years) 48.317.2 52.2+7 0.056
Gender (Male/Female) 21/9 20/10 0.781
BMI (kg/m?) 26.3+2 33.5+1.38 0.001
Patients with Diabetes Mellitus 5 6 0.739
Urea (mg/dl) 31.8+15.3 27.5%5.6 0.392
Creatinine (mg/dl) 1+0.5 0.9+0.3 0.829
SGPT (U/L) 22+9.4 19.9+6 0.588
Sodium (mmol/L) 139.8+1.9 139+1.9 0.185
Potasium (mmol/L) 4.4+0.4 4.4+0.3 0.722
Blood Glucose (mg/dl) 120.2+56.2 121.5+46.2 0.880
Hemoglobin (g/dl) 15.3+1.6 15.1+1.2 0.372
Albumin (g/dl) 4.4+0.4 4.3+0.4 0.405
Resting Systolic BP (mm/Hg) 129.3+9 129.618.4 0.882
Resting Diastolic BP (mm/Hg) 84.7+11.8 79.817.7 0.061
24h ABPM Systolic (mm/Hg) 119+8.9 119.5+8.2 0.811
24h ABPM Diastolic (mm/Hg) 72.416.5 7316.4 0.795

BMI: Body mass index, SGPT: Serum glutamate pyruvate transaminas, BP: Blood Pressure, ABPM: Ambulatory blood pressure monitoring

In the study, exercise testing was performed on all
patients using the Bruce protocol. When the change of
blood pressure in all three stages of the exercise test was
examined according to the initial blood pressures, the
increases in systolic and diastolic blood pressure in all
three stages of the exercise test were higher in obese
individuals than in non-obese individuals (Table-2).
When the factors related to the blood pressure changes
of the patients in the exercise test were investigated, BMI
was found to be correlated with both the resting blood
pressure and the blood pressure changes in all three
stages of the exercise test (Figure 2).

Except for obese and non-obese patients, they were
divided into two subgroups, dipper and non-dipper,
according to the difference in blood pressure changes
between day and night. The number of dippers and non-
dipper patients was 10 and 20 in the obese group,
respectively, and 8 and 22 in the non-obese group, and
there was no significant difference between the two
groups(p=0.573).
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Discussion

In our study investigating the role of obesity in blood
pressure changes during exercise in patients with
regulated HT, we reached two significantresults. First,
while there was no difference between obese and non-
obese individuals regardingintraday blood pressure
changes at 24-h ABPM, there was a substantialincrease in
systolic and diastolic blood pressure in obese subjects
during exercise. According to the exercise test levels, the
increase in systolic blood pressure in obese individuals
was 1.3-2 times that of non-obese individuals, and the
increase in diastolic blood pressure was 2-2.5 times.
Second, we found that BMI correlated with increased
blood pressure during exercise.
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Table 2. Blood pressure variability in all three stages of the exercise test

Average
Average Difference .
Parameters Non-Obese Patients Obese Patients (Obese vs Non-obese) 95% Confidence Interval p Value
(n=30) (n=30)
Systolic-1 150.4+22 162.9+16.5 12.6 2.5 22.6 0.015
Diastolic-1 92.3+10.6 92.4+10.6 0.1 -5.4 5.6 0.971
ASystolic-1 19.9+15.3 34.9+15.5 14.9 7 22.9 0.000
ADiastolic-1 7.3x10.4 13+10.6 5.7 3.1 9.8 0.015
Systolic-2 160+21.3 171.2+17.4 11.2 1.2 21.2 0.03
Diastolic-2 95.2+11.9 96.5+11.3 14 -4.6 7.4 0.649
ASystolic-2 30+14.7 43.3+15.2 13.3 5.6 21 0.001
ADiastolic-2 10.7+11.9 17.3£11.8 6.6 0.45 12.7 0.036
Systolic-3 167.1+21.7 178.8+15.1 11.7 2.02 21.4 0.019
Diastolic-3 94+11.1 98.5+11.4 4.6 -1.2 104 0.12
ASystolic-3 37.2+17.6 49.2+12 12 4.2 19.8 0.003
ADiastolic-3 11.5+12 18.6+9.6 7 1.4 12.7 0.015

ASystolic-1=1. Stage systolic blood pressure — Resting systolic blood pressure
ADiastolic-1=1. Stage diastolic blood pressure — Resting diastolic blood pressure
ASystolic-2=2. Stage systolic blood pressure — Resting systolic blood pressure
ADiastolic-2=2. Stage diastolic blood pressure — Resting diastolic blood pressure
ASystolic-3=3. Stage systolic blood pressure — Resting systolic blood pressure
ADiastolic-3=3. Stage diastolic blood pressure — Resting diastolic blood pressure

Figure 1. Study Brief
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Figure 2. Correlation of exercise blood pressure variability with BMI
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Physicians recommend that obese patients exercise
frequently to provide more accessible and more
successful blood pressure regulation and to promote
weight loss. However, personalizing these exercises is
unfortunately not part of daily practice. As is known,
blood pressure rises during physical activity. Studies have
shown that high resting blood pressure and high blood
pressure variability, especially systolic blood pressure, in
daily life or during physical activity are also associated
with increased cardiovascular risk. The risk of death due
to cerebral, renal, and cardiovascular causes increases in
these patients.'®17

There is an increased propensity for both HT and
cardiovascular events in obesity. Evidence indicates that
intraday blood pressure variability is more remarkable in
obese individuals than in non-obese subjects.!® Our study
showed no significant difference in intraday blood
pressure variability between the two groups. We think
this is because our patient group comprises patients who
successfully regulate blood pressure with medical
treatment. This is due to their sedentary lifestyle with
limited physical activity. High resting blood pressure is
among the important risk factors for blood pressure
increases in response to exercise. Individuals with high
resting blood pressure are expected to have higher blood
pressure elevations during exercise.'® All the patients in
our study were patients with regulated HT and did not
use B-blocker group drugs that block the sympathetic
nervous system. Therefore, it may be possible to
attribute the difference in blood pressure changes during
exercise between the two groups to metabolic events
brought about by obesity.

We found that the increase in blood pressure during
exercise was 1.5-2 times higher in obese patients than
non-obese patients. Numerous studies have shown
increased blood pressure during exercise in HT
patients.?®2! Our study is valuable because it investigates
changes in obese and non-obese patients whose blood
pressure regulation is ensured and resting blood pressure
is in the normal range.The number of studies examining
the effect of obesity on exercise blood pressure
variability is limited.?2?* Filipovski et al. evaluated BMI
and exercise blood pressure variability in a subgroup
analysis of their studies and found a difference between
blood pressure variability as BMI increased. Still, there
was no comparison between obese and non-obese
individuals.?® Thanassoulis et al. have shown that every
4.6 kg/m? increase in BMI causes a 3.3 mm/Hg increase
in exercise systolic pressure.?* Our study supports the
literature, and the increase in systolic and diastolic blood
pressure at all stages of the exercise test was correlated
with BMI.

Increased sympathetic and RAS activation, impaired
endothelial function, and baroreceptor activity in obese
individuals predispose to increased blood pressure
during exercise. In addition, structural and functional
deteriorations in the arterial and arteriolar vascular areas
contribute to the difficulty of hypertension regulation
and the development of complications secondary to HT
in these patients.>?®?’7 Perivascular adiposity and
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increased inflammatory adipokine activity in obese
individuals predispose to vascular inflammation and
endothelial dysfunction.?®?” In addition, increased
vascular inflammation and subsequent vascular stiffness
impair the activity and bioavailability of NO, causing
increased endothelin-1 up-regulation in the vascular
pathway. As a result, blood pressure regulation becomes
more complex in obese individuals, especially when
sympathetic activity and vascular contraction increase.
In the follow-up of HT patients, resting blood pressure
measurements are generally taken as a basis. However,
our study and other studies have shown no clear
relationship between resting blood pressure and BMI.28
There are no definitive recommendations on blood
pressure variability in the hypertension guidelines, and
the physiological limits of blood pressure variability are
not clearly defined.”® However, due to the relationship
between blood pressure variability and mortality and
end-organ damage, there are recommendations such as
choosing antihypertensives that reduce blood pressure
variability in the treatment of hypertension,
administering drugs in divided doses, or using combined
treatments3. It is incomplete to evaluate HT patients
with resting blood pressures only and to ignore that these
patients have more blood pressure changes during
exercise than non-obese individuals, thus facing an
increased risk of cardiovascular events. For this reason,
treatment strategies for weight loss in obese individuals
must be an absolute and constant part of blood pressure
control with antihypertensives, and exercise programs
must be individualized. More extensive studies are
needed to determine the physiological limits of increased
blood pressure during exercise testing and the need for
additional treatment in individuals with increased
exercise blood pressure. Unfortunately, when obesity-
related complications are mentioned, we mean only
"unable to regulate resting blood pressure." Our study
showed that blood pressure response to exercise was
much higher in these patients than in non-obese
individuals. In this patient group, blood pressure
response to exercise may be considered when evaluating
complications for surgical indications in treating obesity.
The study's inadequacy of the variables that may affect
blood pressure changes, such as smoking or
hyperlipidemia, and the low number of patients are
significant limitations.

Summary

e While resting blood pressure and intraday blood
pressure changes in 24-h ABPM are similar in obese
and non-obese patients, blood pressure increase
during exercise may be higher in obese.

e According to the stages of the exercise test, the
increase in systolic blood pressure in obese
individuals was 1.3-2 times that of non-obese
individuals and 2-2.5 times in diastolic, and BMI
correlates with blood pressure increase during
exercise.

e |t is not sufficient to evaluate only resting blood
pressure in the follow-up of HT patients.
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ABSTRACT

Objective: To examine the prevalence of frontal recess (FR) cells
based on the International Frontal Sinus Anatomy Classification
(IFAC) in healthy sinuses, as well as evaluate the interrater
agreement of the IFAC system.

Methods: Five hundred nine adult patients with non-diseased
paranasal sinuses on computed tomography (CT) were
retrospectively included in this study. Two researchers
independently identified FR cells on 1018 sides using triplanar CT
reconstructions. The prevalence of each cell type was assessed,
and interobserver agreement was measured using the Kappa
coefficient (k).

Results: In our population, the agger nasi cell (ANC) had the
highest prevalence (88.0%), followed by supra bulla cell (43.0%),
supra agger cell (SAC) (25.0%), frontal septal cell (22.0%),
supraorbital ethmoid cell (17.1%), supra agger frontal cell (SAFC)
(8.3%), and supra bulla frontal cell (SBFC) (7.1%). Bilateral
incidence was highest for the ANC (80.4%) and lowest for the
SBFC (2.2%). The prevalence of most IFAC cells was similar
between males and females, except in SAC (27.8% in females vs.
22.2% in males) and SAFC (11.6% in males vs. 5.1% in females).
FR cells that pneumatize into the frontal sinus were observed in
28.6% of cases, with a significantly higher prevalence in male
patients compared to females. Excellent interrater agreement
was found for all FR cells, with k values ranging from 0.94 to 1.0.

Conclusion: The prevalence of FR cells demonstrates variations
specific to the population. Gender differences appear to
influence the presence of cells pneumatizing into the frontal
sinus. The IFAC is a reliable tool for identifying cells in the FR.

Keywords: International frontal sinus anatomy classification,
sinus anatomy, frontal cells, computed tomograpy
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Amag: Saglikli paranazal sintslerde frontal reses (FR) hicrelerinin
prevalansini Uluslararasi Frontal Sintis Anatomisi Siniflandirmasina
(IFAC: International frontal sinus anatomy classification) dayali
olarak incelemek. Ayrica, IFAC sisteminin gozlemciler arasi
uyumunu degerlendirmek.

Yontem: Bu ¢alismaya bilgisayarli tomografik gorintilemelerinde
(BT) paranazal sinUsleri hastalik bulunmayan 509 yetiskin hasta
retrospektif olarak dahil edildi. iki aragtirmaci birbirinden bagimsiz
olarak Ug¢ duzlemli BT rekonstriiksiyonlarini kullanarak 1018
taraftaki FR hucrelerini tanimladi. Her hiicre tipinin prevalansi
degerlendirildi ve gozlemciler arasi uyum Kappa katsayisi (k)
kullanilarak élguldi.

Bulgular: Popilasyonumuzda, agger nasi hiicresi (ANH) en ylksek
prevalansa sahipti (%88,0), bunu supra bulla hicre (%43,0), supra
agger hicre (SAH) (%25,0), frontal septal hicre (%22,0),
supraorbital etmoid hicre (%17,1), supra agger frontal hicre
(SAFH) (%8,3) ve supra bulla frontal hiicre (SBFH) (%7,1) izledi.
Bilateral insidans ANH igin en yiiksek (%80,4) ve SBFH igin en diistik
(%2,2) idi. SAH (kadinlarda %27,8; erkeklerde %22,2) ve SAFH
(erkeklerde %11,6; kadinlarda %5,1) disinda diger IFAC hiicrelerinin
prevalansi erkekler ve kadinlar arasinda benzerdi. Vakalarin
%28,6'sinda frontal sinlise pndmatize olan FR hiicreleri gozlendi.
Bu hiicrelerin prevalansi erkek hastalarda kadinlara gére anlamli
derecede daha yiiksekti. Tim FR hicreleri icin 0,94 ile 1,0 arasinda
degisen k degerleri ile mikemmel bir gézlemciler arasi uyum
bulunmustur.

Sonug: FR hicrelerinin prevalansi popllasyona 6zgu farkliliklar
gostermektedir. Cinsiyet farkliliklari, frontal siniise pnématize olan
hucrelerin varligini etkiler. IFAC, FR'deki hicreleri tanimlamak igin
guvenilir bir aragtir.

Anahtar Kelimeler: Uluslararasi frontal siniis anatomisi
siniflandirmasi, sinis anatomisi, frontal hcreler, bilgisayarl
tomografi

~

/

*Corresponding author/iletisim kurulacak yazar: Atilay Yaylaci; Kocaeli University, Faculty of Medicine, Department of Otorhinolaryngology-Head and
Neck Surgery, Kocaeli, Turkiye.

Phone/Telefon: +90 (262) 303 74 33 e-mail/e-posta: dratilay@yahoo.com

Submitted/Bagvuru: 03.03.2024 . Accepted/Kabul: 28.06.2024 . Published Online/Online Yayin: 30.06.2024

Bu eser, Creative Commons Atif-Gayri Ticari 4.0 Uluslararasi Lisansi ile lisanslanmistir. Telif Hakki © 2020 Kocaeli Universitesi Tip Fakiiltesi Dekanligi


mailto:dratilay@yahoo.com
https://orcid.org/0000-0002-7842-0342
https://orcid.org/0000-0002-7415-5465

Yaylaci and Deger, Frontal Recess Cells

Introduction

The frontal sinus presents a significant challenge in
endoscopic sinus surgery (ESS) due to its location and
complex anatomy. In particular, access to the frontal
sinus requires dissection across the intricate
frontoethmoid region using angled optics and
instruments, making it one of the most difficult areas to
address during ESS.! Furthermore, the proximity of the
frontal sinus to critical structures such as the orbit and
skull base complicates the procedure.?

The frontal sinus drains through the frontal recess (FR),
which is a funnel-shaped space containing a number of
cells that determine the direction and position of its
drainage pathway. Accurate identification of these cells
is essential for determining the appropriate surgical
intervention and can only be achieved through careful
analysis of preoperative computed tomography (CT)
imaging.' By tailoring the surgical approach to the unique
configuration of each patient's FR cells, the surgeon can
ensure the most effective and individualized treatment.

Since the first detailed description of FR cells by Van
Alyea® in 1941, numerous attempts have been made to
classify these cells using various nomenclatures and
classifications.*® However, these attempts have resulted
in inconsistencies in nomenclatures, overlapping
definitions, and inadequate anatomic detail across
different classifications. To address these challenges, the
International Frontal Sinus Anatomy Classification (IFAC)
was developed in 2016 as an international consensus
document to precisely characterize FR cells in a
reproducible and surgically relevant manner. IFAC has
significantly enhanced our understanding of various FR
cell variants, improved surgical planning, facilitated
accurate teaching of surgical steps, and standardized
reporting of ESS outcomes.!

Many studies have investigated the prevalence of FR cells
using different frontal sinus classification systems.
However, there is limited research utilizing the newly
developed IFAC. In this radiological study, our aim was to
assess the prevalence of FR cells in an adult population
using the IFAC system and to evaluate the interrater
agreement of this classification for FR cells.

Methods

The study involved a retrospective analysis of paranasal
sinus CT scans from adult patients with healthy paranasal
sinuses to establish the prevalence of FR cells using the
IFAC system (Table 1). CT scans conducted from February
2021 to November 2021 were acquired from the
database of our Department of Radiology, regardless of
the indication. Adult patients over 18 years old with non-
diseased paranasal sinuses and fine-cut axial image
acquisition CT scans (0.5 mm) were included in the study.
Patients with chronic rhinosinusitis, paranasal sinus
pathology, unilateral or bilateral frontal sinus aplasia,
maxillofacial trauma, congenital anomalies, or prior sinus
surgery were excluded. Moreover, CT scans with
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significant motion or beam hardening artifacts that
impeded proper evaluation were also eliminated.

The CT images were captured using a multidetector CT
scanner (Aquilion 64; Canon Medical, Tokyo, Japan)
featuring a 64-channel, 0.5 mm detector row. A single
acquisition was performed following the standard
diagnostic protocol for paranasal sinus examination:
collimation 0.5-2 mm, 120 kV, 50-80 mAs, pitch 0.84,
acquisition FOV 150 mm. The scans, all stored in Digital
Imaging and Communications in Medicine (DICOM)
format, were retrieved from our radiology database.
Utilizing the Picture Archiving and Communication
System (PACS) (Sectra, Linkdping, Sweden), two
experienced researchers (AY and HMD, with 20 and 15
years of practice in the field, respectively) independently
assessed the FR cells in triplanar fashion. The left and
right sides were assessed independently. A consensus
was reached if both researchers agreed on the presence
of an IFAC cell on the CT scan. In the case of a tie, another
rhinologist in our department was consulted, and his
decision was used to break the tie. The prevalence,
lateral symmetry, and interrater agreement of each IFAC
cell were all evaluated.

The present study was submitted to and approved by the
local ethics committee of Kocaeli University Faculty of
Medicine in accordance with protocol number KU-
GOKAEK-2022/224. As this study involved a retrospective
design, the ethical committee determined that informed
consent was not required. All procedures conducted in
this study adhere to the ethical standards for human
research established by institutional and/or national
research committees, as well as the principles outlined in
the 1964 Helsinki Declaration and its subsequent
amendments or comparable ethical standards.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS
version 20.0 for Windows (IBM Corp., Armonk, NY, USA).
Continuous variables were expressed as mean + standard
deviation, and categorical variables were presented as
frequencies and percentages. The level of agreement
between the two observers was determined using the
Kappa coefficient (k). A k value of 0 indicates no
agreement, while values of 0-0.2, 0.21-0.4, 0.41-0.6,
0.61-0.8, and 0.81-1.0 indicate slight, fair, moderate,
substantial, and almost perfect agreements,
respectively.® The statistical significance level was set at
p<0.05.
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Table 1. International Frontal Sinus Anatomy Classification (Modified from: reference [1])

Cell type

Definition

Anteriorly based cells
Agger nasi cell (ANC)

Supra agger cell (SAC)
Supra agger frontal cell
(SAFC)

Cell that sits either anterior to the origin of the middle turbinate or sits directly above the most anterior insertion of the
middle turbinate into the lateral nasal wall

Anterior-lateral ethmoidal cell, located above the agger nasi cell (not pneumatizing into the frontal sinus)
Anterior-lateral ethmoidal cell that extends into the frontal sinus. A small SAFC will only extend into the floor of the
frontal sinus, whereas a large SAFC may extend significantly into the frontal sinus and may even reach the roof of the
frontal sinus

Posteriorly based cells
Supra bulla cell (SBC)
Supra bulla frontal cell
(SBFC)

Supraorbital ethmoid
cell (SOEC)

Cell above the bulla ethmoidalis that does not enter the frontal sinus

Cell that originates in the supra-bulla region and pneumatizes along the skull base into the posterior region of the frontal
sinus. The skull base forms the posterior wall of the cell

An anterior ethmoid cell that pneumatizes around, anterior to, or posterior to the anterior ethmoidal artery over the
roof of the orbit. It often forms part of the posterior wall of an extensively pneumatized frontal sinus and may only be
separated from the frontal sinus by a bony septation

Medially based cells
Frontal septal cell (FSC)

Medially based cell of the anterior ethmoid or the inferior frontal sinus, attached to or located in the interfrontal sinus
septum, associated with the medial aspect of the frontal sinus outflow tract, pushing the drainage pathway laterally and
frequently posteriorly

Results

I. Prevalence of FR cells
The most common group of cells were the anterior group

During the specified time frame, we obtained 731
paranasal sinus CT scans of adult patients, of which 509
scans (1018 sides) met the inclusion criteria for our study.
The cohort consisted of almost an equal number of male
(n=255; 50.1%) and female (n=254; 49.9%) subjects. The
subjects' mean age was 38.35 + 14.11 years (range: 18—
83). The ethnic distribution of our cohort was
predominantly mixed between European and Asian
ethnicities.

cells, which accounted for 57.6% of all cells. Among all
IFAC cell types, ANC had the highest prevalence (88.0%),
followed by SBC (43.0%), SAC (25.0%), FSC (22.0%), SOEC
(17.1%), SAFC (8.3%), and SBFC (7.1%) (Table 2). In 28.6%
of the frontal recesses, we observed the presence of at
least one FR cell pneumatizing into the frontal sinus, such
as SAFC, SBFC, and SOEC. Examples of various types of
IFAC cells are illustrated in Figure 1.

Table 2. Prevalences of frontal recess cells in this study and previous studies employing patients with healthy sinuses

Authors Number of patients Anterior group cells Posterior group cells Medial cell
ANC SAC SAFC SBC SBFC SOEC FSC
(%) (%) (%) (%) (%) (%) (%)
Sjogren et al. 13 95 patients 88.9 29.5 22.1 55.8 18.9 11.6 13.2
(190 sides)
Choby et al. 10 100 patients 96.5 30.0 20.0 72.0 5.5 28.5 30.0
(200 sides)
Gotlibetal. 11 103 patients 86.9 34.0 17.5 77.2 22.8 5.8 27.2
(206 sides)
Tranetal. 4 114 patients 95.7 16.3 13.0 46.2 43 17.3 10.6
(208 sides)
Pham et al. 12 506 patients 91.5 34.1 13.7 60.0 20.7 6.3 14.7
(757 sides with non-
diseased sinuses)
Yaylaci et al. 509 patients 88.0 25.0 8.3 43.0 7.1 17.1 22.0
(Current study) (1018 sides)

Abbreviations: ANC agger nasi cell, SAC supra agger cell, SAFC supra agger frontal cell, SBC supra bulla cell, SBFC supra bulla frontal cell,

SOEC supraorbital ethmoidal cell, FSC frontal septal cell
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Figure 1. Computed tomography of paranasal sinuses showing examples of International Frontal Sinus Anatomy Classification cells. 1:
Agger nasi cell, 2: Supra agger cell, 3: Supra agger frontal cell, 4: Supra bulla cell, 5: Supra bulla frontal cell, 6: Supraorbital ethmoidal cell.

BE: Bulla ethmoidalis

The prevalence of individual IFAC cells did not differ
significantly between males and females in ANC, SBFC,
SOEC, SBC, and FSC (p>0.05 for all), but statistically
significant differences were found in the prevalences of
SAC (27.8% in females vs. 22.2% in males; p=0.043) and
SAFC (11.6% in males vs. 5.1% in females; p<0.001).
Additionally, there was a significant difference in the rate
of any FR cell that pneumatizes into the frontal sinus
between genders (32.5% in males vs. 24.6% in females;
p=0.006).

Il. Lateral symmetry of individual FR cells

Table 3 presents the frequency of lateral symmetry in
individual FR cells. The results revealed that the SBFC
exhibited the highest rate of lateral symmetry (90.2%),
indicating the presence or absence of the cell in both the
right and left FRs of each patient. This was followed by
the SAFC (88.0%), ANC (84.7%), SOEC (81.9%), SAC
(71.7%), and SBC (69.7%). The ANC had the highest
incidence of bilateral presence (80.4%), followed by SBC
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(28.1%), SAC (10.8%), SOEC (8.1%), SAFC (2.4%), and SBFC
(2.2%), as illustrated in Figure 2. Furthermore, the odds
ratio (OR) was calculated to determine the likelihood of a
cell being present on the contralateral side if it is present
on the ipsilateral side. The results showed that SBFC had
the highest OR (8.78; 95% Cl, 3.81-20.28), while SAC had
the lowest OR (3.23; 95% Cl, 2.13-5.10).

lll. Interrater agreement of FR cells

The level of agreement among researchers for FR cells
was very high, as indicated by k values of 0.94 for SAFC,
0.95 for ANC, 0.97 for SAC, 0.98 for SBFC, 0.99 for SBC,
0.99 for SOEC, and a perfect score of 1.00 for FSC.
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Table 3. Frequency of frontal recess cell symmetry

IFAC cell group IFAC cell Bilateral Unilateral Absent on both  Odds ratio* Confidence interval
name presence presence sides (95%)
n (%) n (%) n (%)

Anterior group cells ANC 409 (80.4) 78 (15.3) 22 (4.3) 6.02 3.24-11.18
SAC 55 (10.8) 144 (28.3) 310 (60.9) 3.23 2.13-5.10
SAFC 12 (2.4) 61 (12.0) 436 (85.6) 5.99 2.76-12.96

Posterior group cells SBC 143 (28.1) 154 (30.2) 212 (41.7) 5.16 3.52-7.55
SBFC 11 (2.2) 50 (9.8) 448 (88.0) 8.78 3.81-20.28
SOEC 41(8.1) 92 (18.1) 376 (73.8) 7.46 4.42-12.60

Abbreviations: IFAC International Frontal Sinus Anatomy Classification, n number of patients, ANC agger nasi cell, SAC supra agger cell,
SAFC supra agger frontal cell, SBC supra bulla cell, SBFC supra bulla frontal cell, SOEC supraorbital ethmoidal cell
*Qdds ratio represents the likelihood that a cell will be present on the contralateral side if the cell is present on the ipsilateral side

100%

90%

80%
70%
60%
50%
40%
30%
20%
10% .
0%
ANC SBC SAC

SOEC

M Bilateral Unilateral Not present
—/ [ |
SAFC SBFC FSC

Figure 2. Graphic showing the frequency of frontal recess cell symmetry. ANC agger nasi cell, SBC supra bulla cell, SAC supra agger cell,
SOEC supraorbital ethmoidal cell, SAFC supra agger frontal cell, SBFC supra bulla frontal cell, FSC frontal septal cell

Discussion

In the current study, we determined the prevalence,
symmetry, and interrater agreement of IFAC cell types in
an adult population with non-diseased paranasal sinuses.
To date, a few studies ' have documented the
prevalence of FR cells using the IFAC in different
populations with healthy sinuses. The most frequently
observed FR cell in our study was ANC, present in 88% of
cases, consistent with previous literature quoting ANC
incidence between 87-97%. Given its high prevalence,
ANC serves as a reference cell for all anteriorly-based
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cells in the IFAC system and is a crucial consideration in
endoscopic frontal sinus surgery. The second most
prevalent cell in our study was SBC, followed by SAC, FSC,
SOEC, SAFC, and SBFC in descending order.The
prevalences of SAC, SBFC, and SOEC in our study were
comparable to previous studies %, while the
prevalences of SAFC and SBC were lower. Our results
confirm that the prevalence of individual FR cells other
than ANC can vary significantly across different
populations. Alongside ethnic composition, variations in
the gender distribution among the studies could
influence the overall prevalence rates.



Yaylaci and Deger, Frontal Recess Cells

In endoscopic frontal sinus surgery, the presence of FR
cells pneumatizing throughout the frontal sinus, such as
SAFC, SBFC, and SOEC, can present challenges and may
necessitate alternative procedures, including the axillary
flap procedure, the endoscopic modified Lothrop
procedure, or external approaches.!® Our study found
that at least one such cell was present in approximately
29% of frontal recesses, which is consistent with Gotlib et
al.'s study®, which reported a rate of 28%. Furthermore,
we noted a higher prevalence of these cells in male
patients, likely attributed to greater pneumatization of
their frontal sinuses.!®

Regarding the lateral symmetry of FR cells, our analysis
demonstrated that SBFC had the highest incidence of
presence or absence on both sides, followed by SAFC,
ANC, SOEC, SAC, and SBC. Additionally, we found that the
incidence of bilateral presence was high for ANC and SBC,
which was consistent with the results of Choby et al.'s
study.'® Yet, in our investigation of the likelihood of a
cell's contralateral presence when present ipsilaterally,
we observed that SBFC had the highest probability. This
contrasts with Choby et al.'s study, where SOEC was
reported to have the highest probability of contralateral
presence when present on the ipsilateral side. The
variation in findings may be attributed to the challenge
of distinguishing between a SBFC and a SOEC. On axial CT
scans, the SOEC may appear similar to an SBFC as it
ascends towards the frontal sinus. However, on the
coronal and parasagittal planes, the pneumatization of
the cell over the orbit distinguishes it as an SOEC rather
than an SBFC. It is worth noting that the identification of
this pneumatization over the orbit can be challenging at
times, as highlighted in Choby's paper, where SBFC and
SOEC were reported to have the lowest reliability among
researchers. Consistent with our study and the results
from Choby et al., SAC consistently exhibited the lowest
probability of contralateral presence.

Our analysis showed that there was a high level of inter-
observer agreement between researchers for nearly all
IFAC cell types. Among the different cell types, the FSC
demonstrated the highest level of agreement among
researchers, while the SAFC had the lowest. Choby et al.2®
also found good to excellent interrater agreement in
their evaluation of one hundred CT scans. However, they
reported that the SAC had the highest reliability among
researchers, whereas the SBFC had the lowest. The
authors noted that the difficulty in distinguishing
between the ethmoid skull base and the posterior plate
of the frontal sinus could lead to the misidentification of
some cells. In another study, Villarreal et al.}” reported
substantial to almost perfect agreement among 15
rhinologists from various centers. They found that the
inter-observer agreement was slight for the SAC and SBC,
fair for the SBFC and SOEC, and moderate for the ANC,
SAFC, and FSC. However, in this study, the authors used
sets of selected images with specific types of FR cells
marked rather than multiplanar reconstruction with
adjustable planes. Our findings, combined with those of
Choby et al., suggest that triplanar analysis of a fine-cut
CT examination can aid in accurately identifying FR cells.
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The present study has several limitations that need to be
acknowledged. First, the ethnic composition of our
research sample may limit the generalizability of our
findings. Second, the study was not conducted across
multiple centers, which may have resulted in the neglect
of potential local populational differences. Third, we
included only patients with healthy paranasal sinuses,
potentially resulting in an underestimation of the true
prevalence of FR cells. However, a recent study
suggested that individuals with advanced sinus disease
had a significantly higher likelihood of inaccuracies in the
identification of FR cells 8, Lastly, while two independent
observers analyzed the CT data and the results were
compared and reviewed, the interpretation of the data is
always subjective. Despite the limitations, our study
utilized a considerable number of CT scans with a fine-cut
slice thickness and employed multiplanar reconstruction
with adjustable planes. We believe that our findings
significantly contribute to estimating the global
prevalence of IFAC cells and lay the groundwork for
further studies across diverse ethnic groups.

As a conclusion, our study emphasizes the significance of
population-specific prevalence rates of individual FR cells
when planning for endoscopic sinus surgery. We found
that males have a higher prevalence of FR cells that
pneumatize across the frontal sinus, indicating that more
complicated surgical procedures may be necessary to
achieve complete access to the frontal sinus in males.
With its high level of interrater agreement, IFAC proves
to be a reliable tool for classifying cells in the FR.
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0z

Amag: Cocukluk ¢aginin oldukga yaygin enfeksiyonlarindan olan idrar yolu
enfeksiyonlari (IYE), akut ve uzun dénemde komplikasyonlara neden
olabilmektedirler. Bu retrospektif calismada, tekrarlayan IYE tanisi alan
hastalarin, klinik ozellikleri ve renal skar gelisimi icin risk faktorlerinin
belirlenmesi amaglanmistir.

Yontem: Temmuz 1987-Aralik 2008 tarihleri arasinda XXXXX Hastanesi
Cocuk Nefroloji Poliklinigi’ne basvuran 791 hastanin basvuru yasl, sikayeti,
cinsiyeti ve goriintileme yontemleri kaydedildi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel metodlar ve ki-kare test
kullanildi.

Bulgular: Hastalarin %77 (n=609)’i kiz, %23 (n=182)’i erkek; yas ortalamasi
5,27%3,74 idi. USG ile 220 hastada Uriner sistemde patoloji tespit edildi.
Voiding sistouretrografi ile 293 hastada (%37) vezikoureteral refli (VUR),
dimerkapto-stiksinik asit sintigrafi ile 165 hastada (%20,9) skar, 28 hastada
(%3,5) hipoaktivite saptandi. VUR goriilen gocuklarda skar gérilme orani
(%34,8; n=102), gériilmeyenlerden (%12,7; n=63) ve febril IYE gegiren
hastalarda skar orani (%30, n=101), afebril IYE gegirenlerden (%14, n=64)
yiiksek bulundu (p<0,01). Uriner sistemi anatomik ve fonksiyonel olarak
normal olan olgularin %11,1’'inde skar mevcuttu. USG’ nin VUR tespitinde
duyarhhgin %33,10; 6zglllugiin %81,73; skar tespitinde duyarlihgin %37,5,
0zgulligin %96,8 oldugu bulundu.

Sonug: idrar yolu enfeksiyonlari ciddi komplikasyonlara yol agabilmesi
nedeni ile 6nemini hala korumaktadir. USG, VUR ve skar saptamada etkin
degildir. USG’de pelvik dilatasyon ve/veya DMSA’da skar saptanan
hastalarda yuksek dereceli refli olasiligr artmis oldugundan VCUG mutlaka
yapilmalidir.

Anahtar Kelimeler: Cocuk, idrar yolu enfeksiyonlari, skar, vezikoureteral
refli

ABSTRACT

Objective: Urinary tract infections (UTIs), which are very common
infections of childhood, can cause acute and long-term complications. In
this retrospective study, it was aimed to determine the clinical
characteristics and risk factors for renal scarring in patients diagnosed with
recurrent UTI.

Methods: Between July 1987 and December 2008, age, complaint, gender
and imaging methods of 791 patients admitted to Pediatric Nephrology
Outpatient Clinic of XXXXX were recorded. Descriptive statistical methods
and chi-square test were used to evaluate the study data.

Results: detected in 220 patients by USG. Vesicoureteral reflux (VUR) was
detected in 293 patients(37%) by voiding cystourethrography, scarring in
165 patients (20.9%) and hypoactivity in 28 patients (3.5%) by
dimercaptosuccinic acid scintigraphy. The scar rate in children with VUR
(34.8%; n=102%) was higher than in those without VUR (12.7%; n=63) and
in patients with febrile UTI(30%, n=101) and higher than in patients with
afebrile UTI (14%, n=64%) (p<0.01). Scarring was present in 11.1% of the
patients whose urinary system was anatomically and functionally normal.
Sensitivity and specificity of USG in detection of VUR was 33.10%; 81.73%;
and 37.5% and 96.8% in scar detection.

Conclusion: Urinary tract infections are still important because they can
lead to serious complications. USG is not effective in VUR and scar
detection. Since the probability of high-grade reflux is increased in patients
with pelvic dilatation and/or scarring on DMSA on USG, VCUG should be
performed.

Keywords: Children, urinary tract infections, scarring, vesicoureteral reflux
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Karadogan ve ark., Cocukluk Cag idrar Yolu Enfeksiyonlari

Girig

Cocukluk doneminde (ist solunum yolu enfeksiyonlarindan
sonra en sik rastlanilan enfeksiyonlar idrar yolu enfeksiyon
(IYE)laridir. Bu enfeksiyonlar akut morbiditeye neden
olurlar ve bazen uzun dénem problemlerle sonuclanirlar.}?
idrar yolu enfeksiyonlar 6zellikle tekrarlayici nitelikte ise,
obstriiktif malformasyon ve vezikoureteral refli (VUR) gibi
anatomik bozukluklar varsa ciddi komplikasyon gelisme
riski bulunmaktadir.? Tekrarlayan iYE’ler renal skar igin risk
olusturmaktadir.>* Gelismis ilkelerde kronik pyelonefrite
bagh son donem bobrek yetmezligi (SDBY) azalirken,
Ulkemizde halen SDBY’nin en sik nedenini kronik
pyelonefritler olusturmaktadir.* Tekrarlayan idrar yolu
enfeksiyonunun ve komplikasyonlarinin  tedavisinde
basarili olabilmek icin erken dénemde taninin konmasi ve
patogeneze yonelik tedavinin baslatiimasi dnemlidir.®
idrar yolu enfeksiyonu klinik tablosu gelistiren ¢cocuklarin
gorlintiilemesi; o anki enfeksiyonun boyutunun ve
beraberindeki renal hasarin boyutunun belirlenmesine ve
gelecekteki enfeksiyonlar ve hasarin risk faktorlerinin
belirlenmesine yéneliktir. Bu calismada tekrarlayan IYE
tanist ile izlenen c¢ocuklarin klinik ozelliklerinin ve
gorintileme yontemlerinin degerlendirilmesi, renal skar
gelisimine neden olan bazi risk faktorlerinin ortaya
konulmasi amaglanmistr.

Yontem

Bu retrospektif calismaya, Goztepe egitim ve arastirma
hastanesi, Cocuk Sagligi ve Hastaliklari Cocuk Nefroloji
Poliklinigi’'ne Temmuz 1987-Aralik 2008 tarihleri arasinda
basvuran; tekrarlayan idrar yolu enfeksiyonu tanisiyla
takipli 791 hasta alindi. Tekrarlayan idrar yolu enfeksiyonu
tanimina; idrar kiltlirinde en az iki kez semptom ile
uyumlu Ulremesi tespit edilmis hastalar dahil edildi.
Hastalarin basvuru vyasl, cinsiyeti, basvuru sikayeti;
gorintileme yontemlerinden ultrasonografi  (USG),
voiding sistouretrografi (VCUG) ve Tc-99m Dimerkapto-
suksinik asit (DMSA) sintigrafi bulgular kaydedildi.
Vezikoureteral reflii veya diger Uriner anomali saptanan
hastalardan cerrahi tedavi yapilanlar kaydedildi.

Bu c¢alisma igin Saghk Bakanhg Goztepe Egitim ve
Arastirma Hastanesi Etik Kurulu’'ndan 10 Mart 2009
tarihinde ve 55/F nolu karar ile yazili izin alinmistir.

istatistiksel Yontemler

Calismada elde edilen bulgular degerlendirilirken,
istatistiksel analizler igin NCSS 2007&PASS 2008 Statistical
Software (Utah, USA) programi kullanildi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel metodlarin
(Ortalama, Standart sapma) vyanisira  verilerin
karsilastirilmasinda ise Ki-Kare test kullanildi.

Bulgular
Olgularin yaslari 1 ay ile 16,4 yas arasinda degismekte olup

ortalama 5,27+3,74 yas'tir. %23l (n=182) erkek, %70,9'u
(n=609) kizdir. Olgularin %29,1’inin (n=230) 0-2 yasta,
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%19,6’sinin (n=155) 2-5 yas arasi, %51,3’lniin >5 yas
oldugu gorilmektedir. 0-2 yas grubunda erkek orani fazla
iken, yas attikca kizlarin orani artmaktadir.

Olgularin en c¢ok goriilen sikayetleri incelendiginde;
%42,2'sinin (n=334) ates, %27,3’Unln (n=216) karin agrisi,
%18,6’sinin (n=147), idrar kagirma; %16.1’inin (n=127)
yanma ve %15’inin (n=119) kusma, %6,8’inin (n=54)
huzursuzluk, %4,6’sinin (n=36) yan agrisi, %3,8’inin (n=30)
sik idrar g¢ikma, %2,7’sinin (n=21) istahsizlik, %1,8’inin
(n=14) idrarda kanama, %1’inin (n=8) halsizlik, %1’inin
(n=8) sik idrar yolu enfeksiyonu gegirme, %1,9’inin (n=15)
ise diger (uzamis sarilik, kilo alamama, okstirtk...) oldugu
saptandi. Daha ¢ok pyelonefrit seklinde prezente olan ilk
iki yasta ates ve kusma daha sik gozlenirken; tuvalet
terbiyesinin verildigi ve iseme disfoksiyonlarinin basladigi
>2 vyasta sistit bulgulari olan idrar kacirma ve idrar
yaparken yanma sikayetleri daha sik goriilmektedir.
GCocuklarin  %37’sinde (n=293) VUR gorilmekte iken,
%63’Unde (n=498) gorilmemektedir. VUR'un gorildigu
yerlere gore dagilimlar incelendiginde %10,4’Gnde (n=82)
sag tarafta, %12,1’inde (n=96) sol tarafta gérilmekte iken
%14,5’inde (n=115) bilateraldir. Olgularin %20,9’unda
(n=165) skar gortlmekte iken, %79,1'inde (n=626)
gorilmemektedir. Skar gorulen ¢ocuklarda ates orani
(%61,2), skar goriilmeyen cocuklardaki ates oranindan
(%37,2) istatistiksel olarak ileri diizeyde anlamli yiiksektir
(p<0.01). Yasa gore skar bulgulari incelendiginde ilk 2
yastaki oran, diger yas gruplarina oranla daha disuk
bulunmustur. VUR gorilen ¢ocuklarda skar gorilme orani
(%34,8), VUR goriilmeyen cocuklardan (%12,7) anlamh
sekilde yiksektir. VUR evreleri arttikga skar gériilme orani
da artmaktadir. Ates varligi ile VUR varligi arasinda
istatistiksel olarak anlamh bir iliski bulunmaktadir
(p<0.05). VUR gorilen ¢ocuklarda ates orani (%48,1), VUR
gorilmeyen cocuklardan (%38,8) anlamli sekilde yliksektir.
VUR gorilmeyen olgularin %12,3’linde, Uriner sistemi
anatomik ve fonksiyonel olarak normal bulunan olgularin
%11,1’inde skar saptandi.

DMSA’da skari ve USG’de pelvik dilatasyonu saptanmayan
500 hastanin %28'sinde refli; 1000 renal (Unitenin
%6,2’sinde dilate refli (evre 3-4) saptanmistir. Evre 5
refliiye ise rastlanmamistir. Refli saptanan hastalarin ise
%20’sinde refliniin zaman iginde kayboldugu gozlenmistir.
Pelvik dilatasyon varligi ile VUR varligi arasinda istatistiksel
olarak ileri diizeyde anlamh bir iliski bulunmaktadir
(p<0.01). Pelvik dilatasyon gorilen ¢ocuklarda VUR orani
(%51,6), pelvik dilatasyonu goérilmeyen ¢ocuklardan
(%32,5) anlamh sekilde yuksekti. VUR gorilen 293
olgunun pelvik dilatasyon ile 97’sine tani kondugundan
duyarhhgin %33,10; 6zgillugin % 81,73; pozitif prediktif
degerinin %51,59 ve negatif prediktif degerinin %67,50
olarak saptandigi gorilmektedir. 293 VUR’lu hastanin
39’una (%13,3) enjeksiyon, 17’sine (%5,8) acik operasyon
yapilmistir. 44 hastada spontan rezollisyon gorilmustdr.
Evre 1-2 VUR’u olan 141 hastanin %21,2’sinde (n=30); evre
3-4 VUR'u olan 136 hastanin %10,2’sinde (n=14) spontan
rezollisyon gorilmastar.

Skar olmayan, pelvik dilatasyonu goriilmeyen 500 olgunun
140’inda (%28) VUR (+) olarak saptanmistir. 1000 renal
Unitenin 19,2’sinde (n=192) reflii saptanmistir. Evre 5 refli
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gorilmemistir. 1000 renal Unitenin %5,4’linde evre 1,
%7,6'sinda evre 2, %4,8inde evre 3, %1,4'linde evre 4
refliye rastlanmistir. %80,8’'inde VUR yoktur (Tablo 1).
USG’'nin skar tespitinde sensitivitesi %37,5, spesifisitesi
%96,8, pozitif prediktif degeri %75,6, negatif prediktif
degeri %85,4 bulunmustur (Tablo 2).

Tablo 1. Skar ve pelvik dilatasyonu olmayan olgularda VUR siklig

1000 Renal Skar ve Pelvik Dilatasyon olmayan n

Unite (%)

Evre 1 54 (5,4)

Evre 2 76 (7,6)

Evre 3 48 (4,8)

Evre 4 14 (1,4)

VUR Yok 808 (80,8)
Tablo2. USG ve skar iliskisi

DMSA sintigrafi

USG Pozitif Negatif Total

Pozitif 62 20 82

Negatif 103 606 709

Total 165 626 791
Tartisma

idrar yolu enfeksiyonlarinda klinik ve gériintiilemede renal
tutulum olup olmamasi kritik Gneme sahiptir. Renal skar
olusumu uzun dénemde komplikasyonlara yol agmaktadir.
Her ne kadar ileri evre reflilerde renal displazinin
antenatal donemde basladigl, enfeksiyondan bagimsiz
olarak da hasar gelisebilecegi 6ne slrilmis olsa da,
enfeksiyonlara ikincil bilateral renal skar olusumu uzun
dénemde komplikasyonlara yol agmaktadir. idrar yolu
enfeksiyon  klinik  tanii  gocuklarda gorintileme;
enfeksiyonun kapsamini belirlemek, bununla ilgili olan
renal hasari tanimlamak ve ileride ortaya c¢ikabilecek
enfeksiyonlar ve renal hasar igin risk faktorlerini agiga
cikarmak icin yapilir.%%3

Karimi ~ ve  arkadaslarinin ¢alismasinda Griner
enfeksiyonlarin %78’inin kizlarda, %22’sinin ise erkek
cocuklarda gorildigi belirtilmistir ve bizim ¢alismamizla
benzerdir.® Erkek olgularin orani 0-2 yas grubunda fazla
iken, yas attikca kizlarin orani artmaktadir.

Bu calismada yasa gore skar bulgulari incelendiginde ilk 2
yastaki oran, diger yas gruplarina oranla daha dislik
bulunmustur. Bu bulgularin aksine, yapilan g¢alismalarda

kiicik c¢ocuklar renal skarlasma icin daha riskli
bulunmustur.”2  Bunun nedeninin birinci basamak
saglikhizmetinde bu enfeksiyonlarin taninip refere

edilememesi oldugunu gosteren bir ¢alisma mevcuttur.®
McKerrow ve arkadaslarinin yaptigi bu calismada,
radyolojik inceleme icin refere edilen 572 hastadan
yalnizca 38’inin (%7’sinin) 2 yas alti oldugu tespit edilmistir.
Gelismis bir tlkede ise bu oran %37 bulunmustur.}° DMSA
sintigrafi kullanimindan sonra 2 yasindan biyik olgularda
daha yiksek oranda skar tespit eden bir calisma da
bulunmaktadir.!?

Qureshi ve arkadaslarinin arastirmalarinda idrar yolu
enfeksiyonu tanist alan c¢ocuklarin en sk klinik
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prezentasyonu ates (%92) olarak bulunmus ve bu bulguyu
diziiri takip etmistir?> Elzouki ve arkadaslarinin
arastirmalarinda basvuru anindaki en sik  klinik
prezentasyonun bel ve kostovertebral bolgede agr, 2.
siklikla ise ates oldugu bulunmustur.’® Ates sikayeti bu
¢alismada birinci siklikta bulunurken (% 42,2), diger en sik
sikayetler; karin agrisi % 27,3, idrar kagirma %18,6, idrar
yaparken yanma %16,1, kusma %15 idi. Daha c¢ok
pyelonefrit seklinde prezente olan ilk iki yasta ates ve
kusma daha sik gozlenirken; tuvalet terbiyesinin verildigi
ve iseme disfoksiyonlarinin basladigi >2 vyasta sistit
bulgulari olan idrar kagirma ve idrar yaparken yanma
sikayetleri daha sik goriilmektedir.* Ozellikle 2 ay-2 vyas
grubu hastalarda IYE belirtileri spesifik degildir ve kolayca
gbzden kacgabilmektedir.

Hoberman ve arkadaslarinin yaptiklari arastrmada iYE'li
¢ocuklarin %12’sinde sonografik anormallik
belirlenmistir.’> Alon ve arkadaslarinin arastirmalarinda,
yapilan ultrasonografik degerlendirmelerinin sonucunda
hastalarin %84,7’sinin sonucu normal olarak bulunmustur.
%7,2 hastada minor patolojiler belirlenmis, %8,1 hastada
hidronefroz ve/veya hidroiireter bulunmustur.’® Gelfand
ve arkadaslarinin yaptiklari arastirmada Uriner sistem
enfeksiyonu nedeniyle ultrasonografi ile degerlendirilen
hastalarin %16,7’sinde patoloji saptanmis olup , en sik
gorilen patoloji %3,2 siklikla pelvikalisiyel dilatasyon
olmustur.l” Honkinen ve Stokland ve arkadaglari
ultrasonografi ile anomali tespitinde sensitiviteyi %30-62

arasinda  bulmuslardir.®®®  Yapilan bu c¢alismada
ultrasonografi ile degerlendirilen hastalarin %18’inde
patoloji saptanmis ve bu patolojilerin  %15’inde
pelviektazi, %8,5’inde hidronefroz, %1,8'inde

hipoplazi\atrofi, %1,3’inde UPJ darlik, %0,8’inde cift
toplayici sistem, %0,8’inde atnali bobrek, %0,5’inde
nefrolityazis ve %1,7’sinde ise diger bulgulara rastlanmistir.
Yapilan arastirmalar sonucunda varilan ortak bir fikre gore,
standart bir ultrasonografik degerlendirme renal tutulumu
her zaman gosteremeyebilir. Ancak buna ragmen yine de
ultrasonun cocukluk ¢agi iYE arastirlmasinda ilk basamak
degerlendirme olarak kullanilmasi énerilmektedir.?°

Yapilan retrospektif calismalarda refli  saptanan
cocuklarda ultrasonografinin etkinligi incelenmis; Alon ve
arkadaslari ultrasonografi ile VUR tespitinin sensitivitesini
disuk evre VUR'da %14, yiksek evre VUR'da %82 tespit
etmistir.?! Tsai ve arkadaslar hafif ve siddetli hidronefrozlu
yenidoganlarda VCUG ve USG bulgularini karsilastirmislar
ve USG’nin refld varligindan siiphelenilmesinde %62,2
sensitivite, %36,1 spesifisite, %11 pozitif ve %88 negatif
prediktivite degerine sahip oldugunu saptamiglardir.??
Davey ve arkadaslari 455 ¢ocukta yaptiklar bir calismada
pelvik dilatasyonu olan (renal pelvis=10 mm) ve olmayan
cocuklar arasinda refli tanisi agisindan anlamli fark
olmadigini belirtmislerdir.®> Blane ve arkadaslari reflii
tanisi alan hastalarin %74’tinde USG ile renal patoloji
saptamamistir.?* Hiroaka ve arkadaslari 17 cocukta
miksiyon sirasi ve sonrasinda renal pelvis ¢ap artiminin
refli agisindan anlamli oldugunu bildirmislerdir. Yapilan bu
calismada USG’de pelvik dilatasyon ile VUR arasindaki iliski
incelenmis, VUR gorilen 293 olgunun 97’sinde pelvik
dilatasyon saptanmistir. VUR’u tespit etmede USG’nin
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duyarhhgr %33,10; ozgullUgu %81,73; pozitif prediktif
degerini %51,59 ve negatif prediktif degerini %67,50
olarak bulunmustur. Evre 1'de 10,8; evre 2’de 15,6; evre
3'de 29,8; evre 4'de 46,3; evre 5'de 89,2 oraninda pelvik
dilatasyon tespit edilmistir.2

VUR’u arastirmak icin kullanilan en 6nemli tani metodu
VCUG’dur. IYE olan ¢ocuklarin %20-40"inda VUR saptanir.?®
Ginsburg ve Mc Cracken IYE’li gocuklarda VUR sikhgini
%21, Farnsworth %73, Jodal sirasiyla 303 ve 452 hasta
Uzerinde yaptig iki ¢alismasinda %54 ve %34 olarak
saptamistir.?-2810 Bu konuda yapilmis en genis kapsamli
calismada McKerrow ve arkadaslari 0-13 yas arasi IYE
geciren 572 cocugu dahil ettikleri g¢alismalarinda VUR
sikliginl %31 olarak tespit etmislerdir. Yapilan bu ¢alismada
%37 oraninda degisik derecelerde VUR saptanmis olup, bu
deger Onceki calismalari destekler nitelikte bulunmustur.
VUR gorilen olgularda atesli enfeksiyon orani (%48,1),
VUR goérulmeyen olgulara oranla (%38,8) anlamli sekilde
yiksek bulunmustur?® Cogu calismada febril IYE olan
cocuklarda kalici renal hasarin VUR ile yakindan ilgili
oldugu gésterilmistir.3031

Glnimizde, DMSA ile yapilan renal parankimal sintigrafi
akut inflamatuar pyelonefriti yakalama ve skar gelisimi igin
en ylksek sensitivite ve spesifisiteye sahip goriintileme
teknigi olarak degerlendirilmektedir.3? Yapilan prospektif
calismalarda akut febril iYE'yi takiben %30-40 oraninda
renal skar gosterilmistir.333* Wu ve arkadaslari 597 iYE'li
hastayi inceledikleri ¢alismada DMSA ile %33,2 hastada
patolojik sonu¢ bulmuslardir.3®> Goldmann’ in ¢alismasinda
incelenen hastalarin %20 sinde anormal bulgular tespit
edilmistir.3® Peru ve arkadaslari 278 hasta ile yaptiklari
¢alismada %19,3 oraninda skar tespit etmislerdir. Bu
¢alismada %20,9 oraninda skar, %3,5 oraninda hipoaktivite
saptandi. Febril iYE geciren hastalarda skar orani %30 iken,
afebril IYE gecirenlerde bu oran %14 olarak bulunmustur.3’
Ancak glnimizde radyasyon riski nedeniyle akut
enfeksiyon tanisi igin  kullaniimiyor. Takipte skar
saptanmasi icin kullaniliyor.

Ransley ve Rindson, hastada iYE, VUR ve intrarenal reflii
mevcutsa renal skar gelisme riskinin en fazla oldugunu
bildirmislerdir  (Big-Bang teorisi).3® VUR’niin  skar
gelisiminde major risk faktori oldugu pek ¢ok galismada
gosterilmistir.3>4° Polito ve arkadaslari 206 VUR'lu ve 77
VUR’suz ¢ocugun yer aldigi calismada renal hasari VUR’lu
grupta anlamli olarak yiiksek bulmuslardir.3! VUR siddeti
ile renal hasar olusmasi arasinda korelasyon mevcuttur.*!
Yiiksek dereceli VUR'lu hastalarda skar sikhgi artar. Yapilan
bu calismada evre 4-5 refliide evre 1-3’e gore iki kat fazla
skar gorilmektedir. Ancak VUR tespit edilmeyen hasta
grubunda da énemli oranda skar gorilebilmektedir.4>4
Najib ve arkadaslarinin yaptiklari galismada bu oran %22,4;
Peru ve arkadaslarinin calismasinda %14,3
bulunmustur.3”** Bizim calismada VUR gériilen ¢cocuklarda
%34,8 oraninda skar saptanirken, VUR goérilmeyen
olgularda bu oran %12,7 bulunmustur.

Renal skar tespitinde ultrasonografi ile DMSA sintigrafi
bulgularini karsilastiran ¢alismalar mevcuttur. Moorty ve
arkadaslari 930 renal (nite ile yaptiklari ¢alismada
ultrasonografinin sensitivite, spesifisite, pozitif
prediktivite, negatif prediktivite degerlerini sirasiyla;
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%47,2; %91,8; %60,8; %86,6 olarak bulmuslardir.*> Temiz
ve arkadaslarinin VUR’lu hastalarda yaptigl calismada
USG’nin, DMSA’da skar saptanan hastalarin %40’'inda
patoloji tespit edemedigini; ayrica USG ile normal
bulgulari olan olgularin %35’inde DMSA’da skar varligini
gostermislerdir. Bu calismada USG’nin skar tespitinde
sensitivitesi %37,5; spesifisitesi %96,8; pozitif prediktif
degeri %75,6; negatif prediktif degeri %85,4 olarak
bulunmustur.*® Tim calismalarda skar tespitinde USG
kullanimi yetersiz bulunmustur.

VCUG, invaziv bir tetkiktir ve hastada radyasyona
maruziyete neden olmaktadir. Son ¢alismalarda, idrar yolu
enfeksiyonu geciren hastalarda VCUG yerine oncelikle
DMSA sintigrafi kullanimi 6nerilmekte; DMSA’da anormal
bulgu saptanmasi durumunda VCUG cekilmesi tavsiye
edilmektedir.3”*” Hansson ve arkadaslari 2 yas alt 303
hastada yaptiklari calismada, normal DMSA sintigrafi
sonuglari saptanan 147 olgunun 7’sinde dilate refli
saptamislardir. Bu olgularin 5’inde refliinlin zaman iginde
kayboldugu, hicbirinde iYE’nin tekrarlamadigi
gérulmuistir.®® Bu calismanin sonuglari benzer bulgular
icermektedir. DMSA’da skari ve USG’de pelvik dilatasyonu
saptanmayan 500 hastanin %28’sinde reflli; 1000 renal
Unitenin %6,2’sinde dilate refli (evre 3-4) saptanmistir.
Evre 5 refliye ise rastlanmamistir. Reflii saptanan
hastalarin ise  %20’sinde reflinin zaman iginde
kayboldugu gozlenmistir.

Uriner sistem goriintiileme ydntemleri ile anatomik ve
fonksiyonel patoloji saptanmayan olgularda da skar
gelisebilmektedir.®*>° Bizim c¢alismamizda da %11,1
oraninda skar saptandi.

VUR’da |, Il. derece %80 (yilda %10-25), Ill. derece‘de
>%50, IV. derece’de %30 kadar rezoliisyon bildirilmis olup
V. derece VUR'da ¢ok nadirdir.>! Bu calismada evre 1-2
VUR’u olan 141 hastanin %21,2’sinde; evre 3-4 VUR’u olan
136  hastanin  %10,2’sinde  spontan  rezollsyon
gorialmustar. Bu farkhhk vyapilan c¢alismanin kesitsel
olmasindan kaynaklanmaktadir. Spontan rezoliisyon, skar
saptanmayan olgularin  %20,4’Ginde, skar saptanan
olgularin %4,9’unda gosterilebilmistir. Kang ve arkadaslari
skar goriilen VUR’lu hastalarda duslik spontan rezoliisyon
orani bulmuslar ve bu hastalara erken cerrahi tedavi
dnermislerdir.>? Bu ¢alismada VUR’lu olgularin %13,3’line
enjeksiyon, %5,8’ine agik cerrahi operasyon yapildig
bulunmustur. Refliye midahale c¢alismalarinin ¢ogu

antibiotik profilaksisi ve antirefll cerrahiyi
karsilastirmistir.>>%> Uluslararasi Reflii Calismasinda IYE
insidansi ve vyeni renal skarlanma g6z Onlinde

bulunduruldugunda medikal ve cerrahi gruplar arasinda
fark bulunmamistir. Ayrica refliiniin medikal ve cerrahi
tedavisine karsilik goézlem ve meydana geldikce
enfeksiyonlari  tedavi etmeye (intermittan tedavi)
Ustinltgiini kanitlayan yeterli delil de bulunamamistir.>®

Sonug

idrar yolu enfeksiyonlari ciddi komplikasyonlara vyol
acabilmesi nedeni ile dGnemini hala korumaktadir. Her yas
grubunda tekrarlayan atesli enfeksiyonda ilk gorintileme
yontemleri USG ve DMSA olmahdir. USG, VUR ve skar
saptamada etkin degildir. VCUG invaziv bir tetkiktir. Ayrica



Karadogan ve ark., Cocukluk Cag idrar Yolu Enfeksiyonlari

hastada radyasyona maruziyete neden olmaktadir. Bu
nedenle kullanimi sinirlandirilabilir.  USG’de pelvik
dilatasyon ve/veya DMSA’da skar saptanan hastalarda
ylksek dereceli refli olasiligi fazladir. Bu nedenle USG'de
pelvik dilatasyon ve/veya DMSA'da skar saptanmasi
durumunda VCUG mutlaka endikedir. Uriner sistemi
anatomik ve fonksiyonel olarak normal bulunan olgularda
da skar gelisebilmektedir. Bu nedenle bu hastalar da
yakindan izlenmelidir.
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ABSTRACT

Objective: Since the first application of corneal collagen cross-linking (CXL)
nearly 20 years ago, the technique has been modified and improved by
many clinicians. Pediatric patients in particular are an important
population focus for this treatment modality due to their susceptibility to
rapid progression and irreversible damage. The standard CXL procedure
has been updated to include transepithelial (TCXL), accelerated (ACXL),
iontophoretic (ICXL) and synthesis of these approaches (ATCXL). In this
review, we aimed to examine the current literature and determine the
most effective and safe treatment method for the pediatric patient
population.

Method: The results found in Medline via PubMed using the keywords
"keratoconus, pediatric keratoconus, corneal collagen cross-linking,
pediatric corneal collagen cross-linking, pediatric cross-linking" in English
language were reviewed. In addition to those listed in the search engine,
relevant citations obtained from the literature search were also included.
Retrospective and prospective articles with a follow-up period of at least 1
year were analyzed as part of the review.

Results: In our review, 18 prospective and 14 retrospective studies were
analyzed. Eight of these studies were comparative and the follow-up
period of all studies ranged between 1-5 years. The age distribution of all
patients was between 9-18 years and CXL modalities were compared
according to Kmax change and sustainability and presented in tables.
Conclusion: Although a consensus on a gold standard has not yet been
reached, an increasing number of studies are being reported in favor of
new techniques; however, the standard CXL-Dresden protocol is still the
safest and most effective treatment option.

Keywords: Pediatric, keratoconus, collagen cross-linking, cornea

0z

Amag: Korneal kolajen ¢apraz baglama isleminin (CXL) yaklasik 20 yil 6nce
ilk uygulanmasindan bu yana, islem teknigi bir ¢ok klinisyen tarafindan
modifiye edilmis ve gelistirilmistir. Ozellikle pediatrik hastalarin hizl
progresyon ve geri dénlsimsiiz hasarlara yatkin olmalari nedeniyle bu
tedavi yontemi igin 6nemli bir popiilasyon odagi olmaktadir. Standart CXL
prosediri yapilan giincellemelerle, transepitelyal (TCXL), hizlandiriimig
(ACXL), iyontoforetik (ICXL) ve bu yaklasimlarin sentezi (ATCXL) seklinde
uygulanabilmektedir. Bu derlememizde pediatrik hasta popilasyonu igin
glincel literatliriin incelenmesi ve en etkili ve giivenilir tedavi yonteminin
belirlenmesi hedeflenmistir.

Yontem: PubMed araciligiyla Medline'da ingilizce dilinde "keratokonus,
pediatrik keratokonus, korneal kollajen ¢apraz baglama, pediatrik korneal
kollajen gapraz baglama, pediatrik ¢apraz baglama" anahtar kelimeleri
kullanilarak bulunan sonuglar incelendi. Arama motorunda listelenenlerin
disinda literatlr taramasindan elde edilen ilgili atiflar da dahil edildi. En az
1 yillhk takip suresi olan retrospektif ve prospektif makaleler derleme
kapsaminda analiz edildi.

Bulgular: Derlememizde 18 prospektif ve 14 retrospektif c¢alisma
incelenmistir. Bu ¢alismalarin 8 tanesi karsilagtirmali vasifta olup, tim
galismalarin takip stireleri 1-5 yil arasinda degismektedir. Tim olgularin yas
dagihmi 9-18 arasinda olup, CXL modaliteleri Kmax degisimi ve
surdurilebilirliklerine gore karsilastiriimis ve tablolarda sunulmustur.
Sonug: Henliz bir altin standart izerinde konsensusa varilamamig olmakla
beraber yeni teknikler lehine giderek artan sayida ¢alisma bildirilmektedir;
ancak standard CXL-Dresden protokolii hala en giivenli ve en etkili tedavi
secenegi olarak bulunmaktadir.

Anahtar Kelimeler: Pediatrik, kolajen capraz baglama, keratokonus,
kornea
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Introduction

Keratoconus (KC) is the most common non-inflammatory
corneal ectatic disease characterized by bilateral
asymmetric progression of corneal collagen degeneration
that results in corneal thinning, irregular astigmatism, and
poor visual acuity. It has been reported that approximately
2-15% of all penetrating keratoplasty surgeries in the
pediatric population are due to keratoconus!*. The main
reason we separate pediatric cases from their adult
counterparts is rapid progression, and the underlying
causes of it can be listed as; a pediatric cornea, especially
under the age of 15, which has only 60% stiffness of an
adult cornea, as children are much more susceptible to
vernal keratoconjunctivitis, and its complications and eye
rubbing is a particular issue in this population*.
Moreover, higher rates of graft rejection and difficulties in
pediatric patient management have led physicians to
search for alternative treatment options®.

Up until 2003, mainstay treatment options were either
keratoplasty or hard contact lenses. Although
photorefractive keratectomy and intrastromal rings were
being applied for selective cases’, a definitive treatment
for the underlying disease itself had not been discovered.
Evenin early reports such as Weeks presented in 1913, the
search for a treatment option that modifies corneal
biomechanical structure can be observed. In his
publication, he listed some treatment modalities that
cause a stiff cornea, such as needling, suturing, or using
various forms of cautery®.

Corneal cross-linking (CXL) was first described by
Wollensak et al.” in 2003 as a novel treatment protocol
that not only improves visual outcomes but also treats the
underlying pathology by altering the biomechanical
structure of the treated corneas. Their unique protocol
(Dresden protocol), which is now the standard CXL (SCXL)
modality, is ultraviolet-A (UVA) exposure with riboflavin
administration with a parameter and duration of
3mW/cm?, 30 min. Especially after the U.S. Food and Drug
Administration (FDA) approval of SCXL in pediatric patients
between 14 and 18 years of age, treatment with CXL has
become an area of focus in this population. Despite the
lack of an established consensus on pediatric CXL, various
studies revealed favorable results for SCXL in this
population®1?,

In this review of literature, we aimed to establish a better
understanding of different techniques in pediatric cross-
linking and to explore various data regarding their efficacy,
safety, and the future of pediatric keratoconus treatment
via a thorough examination of comparative studies. This
article does not contain any new data on the subject of
pediatric collagen cross-linking or pediatric keratoconus;
only data from the previous studies were evaluated. We
examined 18 prospective and 14 retrospective studies
with different CXL techniques; however, our main focus in
this review is the comparison studies on the subject.
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Current CXL Protocols

Standard Corneal Collagen Cross-Linking (Dresden
Protocol) — SCXL: Wollensak et al.” summarized their novel
technique with the steps of removal of a central 7mm
radius with a blunt instrument under local anesthesia,
application of 10mg riboflavin-5-phosphate in 10mL
dextran-T-500 20% solution as a photosensitizer 5 minutes
before and every 5 minutes during the procedure, and
appliance of 370nm UVA-light at a 1lcm distance at
irradiance of 3mW/cm? for 30 minutes. They also stated
that the minimum corneal thickness requirement for their
study was as low as 460um. All reviewed studies declared
the minimum threshold of central corneal thickness as
400um.

In their original report of 22 patients, Wollensak et al.”
reported only one patient in the pediatric age group, and
unfortunately, due to a lack of light perception of the
subject, their results did not yield any data regarding the
use of CXL on the pediatric population.

Accelerated CXL — ACXL: Accelerated epi-off procedures
are based on the Bunsen-Roscoe law of reciprocity, which
states that the biological effect of the applied radiation is
directly related and proportional to the total amount of
energy irrespective of the duration or route. The only
difference from the SCXL procedure is that UVA is applied
for a shorter duration (5 or 10 minutes) with a higher
intensity (18 or 9mW/cm?), all methods resulting in a total
energy transmission of 5.4J/cm?. However, it should be
noted that different approaches regarding stromal
saturation with riboflavin are observed throughout the
literature!?14,

Transepithelial CXL — TCXL: The procedure is almost
identical to SCXL apart from epithelial removal with a blunt
instrument. However, different applications of riboflavin
administration have been observed in the literature; Magli
et al.®> applied 2 drops every 5 minutes for 30 minutes,
and Salman et al.*® applied 1 drop every 2 minutes for 30
minutes. UVA exposure for 30 minutes with an irradiance
of 3mW/cm2 was the same throughout the reviewed
studies.

Accelerated-transepithelial CXL — ATCXL: In our review,
we included only one study with the accelerated
transepithelial CXL method. They described the procedure
similar to TCXL with the transposed parameters of
18mW/cm? for 5 minutes®’.

lontophoretic CXL — ICXL: We evaluated two research
conducted on the ICXL procedure by Buzzonetti et al.181°,
The procedure consists of an application of electric current
via stainless steel electrodes, where the negative
electrode is embedded in a rubber suction ring, and the
positive electrode is placed on the patient’s forehead.
lontophoresis was performed under a current rate of 0.5
mA-1.0 mA for 5 minutes. The aim of this method is to
enhance riboflavin penetration through the anterior
stroma.
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CXL Results

All CXL modalities mentioned above had a similar
complication and side-effect profile throughout the
studies. Transient corneal edema was seen in nearly half
of the patients and corneal haze in approximately 10% of
patients, both of which resided within 4 to 6 weeks??L,
Earlier reports on 36 months' follow-up of SCXL revealed
that 80% of the patients benefited from the treatment
functionally with a +1.5 Snellen line improvement, and
worsening was observed only in 4% of the patients. They
also implied that the corneal flattening and lamellar
compaction effect of CXL were more prominent in patients
with thinner corneas (<450um)?°. However, >5 years of
follow-up results revealed that despite effective CXL
treatment, the overall progression rate is still 20%. They
attributed their findings to the fact that the SCXL
procedure can only lengthen normal corneal turnover rate
of 6-7 years up to a maximum of 10 years, and they
pointed out that after 10 years, 25% of the patients may
require retreatment?223, Most of the short-term studies of
12 months follow-up found SCXL procedure in the
pediatric age group to be as safe and effective as in
adults®®2%26 |n their study on 40 eyes of pediatric stage-I|
(Amsler-Krumeich) keratoconus patients, Vinciguerra et
al.?! found SCXL to be effective in reducing astigmatism
and spherical aberrations. Moreover, they highlighted that
with a stable follow-up period, further treatment options
combined with intrastromal rings or customized excimer
procedures for residual errors should be considered??. In
their 5-year follow-up results of 54 eyes, Godefrooij et al.?’
concluded that SCXL has a stable therapeutic effect for up
to 5 years. However, 22% progression was observed on
keratometry readings. Another point they underlined was
cone decentralization is the only major factor for
progression, which was also reported by Buzzonetti et
al.’®, Sarac et al.%, and Ucakhan et al.?’ which was the very
first long-term results of Schiempflug characteristics of
pediatric KC patients who underwent SCXL. Unlike Soeters
et al.?*, Ucakhan et al.?? found a lower Kmax flattening rate
of 32%. Another long-term study evaluated 20 eyes over a
span of more than 5 years, and they showed stable
keratometric parameters and stable visual acuity even
after 7.5 years. However, they, too, were reminded to be
cautious of progression, which may be seen in 20-25% of
the patients3C. Unlike the majority of the studies with the
inclusion criteria of Amsler-Krumeich stage I-1l, Knutsson
et al. highlighted an important fact that SCXL in the
pediatric population is beneficial even in cases with
advanced KC with Kmax value >60D3!. Moreover, they
expressed that reapplication of CXL can be addressed for
reserved cases with progression.

Being the first study of TCXL on the pediatric population,
Magli et al.'> reported similar Kmax-min results from TCXL
and SCXL groups at 12 months, which paved the way for
new comparative studies of novel CXL techniques. Salman
AG.% also successfully showed that TCXL is an effective
and safe method with their 12-month follow-up results of
22 eyes. Although they managed to halt KC's progression,
they failed to show an improvement in astigmatism. In
their comparative study of 18 months follow-up,
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Buzzonetti et al.’® showed that transepithelial CXL (TCXL)
is not as effective as SCXL in terms of slowing the
progression. However, their study on iontophoretic CXL
(ICXL) gave more promising results in terms of halting the
progression32. Yet they stated that ICXL could not
outperform SCXL topographically, and they reported no
improvement in higher-order aberrations. In their
comparative study of ICXL and SCXL, keratoconus
progression was observed in half of the patients treated
with ICXL, compared to only 25% in the SCXL group. They
also found cone location to be an important determinant
of disease progression in both groups®. Another
comparative study of SCXL versus TCXL in pediatric groups
resulted in favor of SCXL procedure, and they suggested
TCXL should be reserved for patients with thinner corneas
(<420um) and intolerance to standard procedure33,
Shetty et al.3* published the first known study of
accelerated CXL procedure on pediatric patients. Although
they showed favorable results, they recommended limbal
guard use, especially in pediatric cases, and they
emphasized that extensive eye rubbing and undertreated
vernal keratoconjunctivitis account for the majority of
post-treatment progression. In their contralateral eye
study with 34 patients, Eissa et al.'® reported that the ACXL
method gave better results in a 3-year follow-up period in
terms of visual acuity and Kmax values.

The only publication on the long-term results of
accelerated transepithelial CXL on 78 eyes failed to show
a comparable efficacy and safety to SCXLY. Mean K change
was observed as 3.18 in the SCXL group compared to 0.09
in the ATCXL group in year 5. Also, a slight loss of visual
acuity along with disease progression was observed in 3
cases in the ATCXL group. Igbal et al. recently compared 3
modalities (SCXL, TCXL, ACXL) of cross-linking with a
substantial number of subjects. The overall success rate
for SCXL was 94% compared to TCXL, with only a 71%
success rate. Moreover, SCXL and ACXL groups showed
significant improvement in mean K values, which were
lower than 5% post-treatment progression. However, the
TCXL procedure not only failed in halting progression but
also resulted in increased mean K values®. Two studies
with the same accelerated protocol compared its efficacy
and safety with the standard procedure. With their
combined number of 88 eyes that underwent ACXL
procedure, they revealed that ACXL is as safe and
efficacious as SCXL with a progression rate of around 10%
at 2 years follow-up3®®. A summary of prospective and
retrospective studies can be viewed in Tables -1 and -2.
Along with other reports, the recent results of the
KERALINK trial remind one of the fact that although half of
the pediatric KC patients may show spontaneous
regression, it is crucial to screen at an earlier age for
patients with astigmatism with frequent follow-ups and
early CXL in this particular group should be considered3®3,
In contrast to earlier reports suggesting prompt
application of CXL as soon as clinical diagnosis has been
made without further investigation for a progression?,
due to similar efficacy of pediatric CXL to adult CXL%*2,
recent results from a 5-year follow-up study counteracted



Baytaroglu and Dogruya, Update in Pediatric CXL

the idea. Or et al. advised against the treatment without
proof of progression®*.

Table 1. Study characteristics of prospective articles evaluated in the review

Study Year Age (years) No. of Eyes Protocol Follow-up (months)
Caporossi et al. (20) 2012 10-18 56 SCXL 36
Arora et al. (8) 2012 10-15 15 SCXL 12
Buzzoneti et al. (18) 2012 11-17 13 TCXL 18
Vinciguerra et al. (21) 2012 9-18 40 SCXL 24
Salman AG. (16) 2013 13-18 22 TCXL 12
Viswanathan et al. (38) 2014 8-17 25 SCXL 20
Shetty et al. (34) 2014 11-14 30 ACXL 24
Buzzonetti et al. (32) 2015 10-18 14 ICXL 12
Godefrooij et al. (27) 2016 11-17 54 SCXL 60
Ugakhan et al. (29) 2016 10-18 40 SCXL 48
Eraslan et al. (33) 2016 12-18 18/18 SCXL / TCXL 24
Badawi AE. (12) 2017 8-15 33 ACXL 12
Knutson et al. (31) 2018 12-17 52 SCXL 36
Mazzotta et al. (22) 2018 8-18 62 SCXL 120
Eissa et al. (13) 2018 9-16 34/34 SCXL / ACXL 36
Henriquez et al. (17) 2020 10-17 / 8-16 46 /32 SCXL / ATCXL 60
Igbal et al. (35) 2020 9-17 91/92/88 SCXL / ACXL / TCXL 24
Larkin et al. (39) 2021 10-16 29 SCXL 18

*SCXL: Standard corneal cross-linking, Dresden protocol; TCXL: transepithelial corneal cross-linking; ACXL: Accelerated corneal cross-linking; ATCXL:
Accelerated transepithelial corneal cross-linking

Table 2. Study characteristics of retrospective articles evaluated in the review

Study Year Age (years) No. of Eyes Protocol Follow-up (months)
Chatzis et al (40) 2012 10-19 46 SCXL 24
Magli et al. (15) 2013 12-17 23/16 SCXL / TCXL 12
Kumar Kodavoor et al. (25) 2014 9-16 35 SCXL 12
Soeters et al. (24) 2014 12-17 31 SCXL 12
Ozgurhan et al. (14) 2014 9-18 44 ACXL 24
Sarac et al. (28) 2016 9-17 72 SCXL 24
Wise et al. (9) 2016 11-18 39 SCXL 12
Zotta et al. (30) 2017 10-17 20 SCXL 60-108
Baenninger et al. (37) 2017 10-18 39/39 SCXL / ACXL 12
Padmanabhan et al. (23) 2017 8-18 197 SCXL 80
Sarac et al. (36) 2018 10-17 38/49 SCXL / ACXL 24
Oretal. (41) 2018 11-18 88 SCXL 60
Buzzonetti et al. (19) 2019 9-18 20/ 20 SCXL / ICXL 36
Barbisan et al. (26) 2020 10-16 105 SCXL 12

*SCXL: Standard corneal cross-linking, Dresden protocol; TCXL: transepithelial corneal cross-linking; ACXL: Accelerated corneal cross-linking; I-ON CXL:
lontophoretic transepithelial corneal cross-linking

Discussion it is clear from these comparative studies that the SCXL

procedure is still considered the best option in terms of
Our aim in this review was to summarize the different CXL arresting progression, improving visual acuity, regressing,
modalities used in pediatric patients and try to make a and stabilizing keratometry values even at longer terms.
better rationale for each modality used. A summary of Novel treatment methods for ICXL and ATCXL seem to be
trials comparing different CXL protocols can be viewed in still in their early stages of development toward an
Table 3. Although there is not an agreed consensus on established treatment option for the pediatric population.
which treatment option is best suited for pediatric cases, All aforementioned methods have been shown to be safe
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in terms of corneal endothelial damage?**°, and it has
been reported in many cases that the stromal stiffening
effect of CXL is limited to the anterior stroma. However, we
noted that only a few numbers of studies reported the
demarcation line depth of their CXL procedures, and it is
clear from the study of Eraslan et al. that demarcation line
depth is an important indicator of Kmax flattening and
how long the effect of CXL will last33. Another point of
interest is that these studies have all used different criteria
and thresholds for diagnosing and evaluating progression.
Although in this era of advanced imaging technology,

Table 3. Characteristics of comparative studies evaluated in the review

many authors stated ultrasound pachymetry is still one of
the most reliable indicators to evaluate KC
progression!?2940,

It is without doubt that since 2003, CXL has reduced the
need for keratoplasty at a remarkable rate; however, due
to its effects’ biochemical life span, further data is
necessary to evaluate the success rate of different CXL
techniques beyond 10 years. As for now, the SCXL
procedure is yet to be seen as the best and safest
treatment option for pediatric KC patients.

Age Follow- Demarcation Favored

Study Design Year 8 No. of Eyes Protocol line Mean K change (D)

(years) up procedure

depth(um)

Magli et al. (15) Retrospective 2013  12-17 23/16 SCXL / TCXL 1 year N/A -1.47/-1.63 TCXL
Eraslan et al. (33) Prospective 2016  12-18 18/18 SCXL / TCXL 2 years 272/137 -1.4/-0.63 SCXL
Baenninger et al. (37) | Retrospective 2017  10-18 39/39 SCXL / ACXL 1 year N/A -1.5/-0.71 SCXL=ACXL
Sarac et al. (36) Retrospective 2018  10-17 38/49 SCXL / ACXL 2 years N/A -0.61/-1.01 ACXL
Eissa et al. (13) Prospective 2018  9-16 34/34 SCXL / ACXL 3 years N/A -0.78 /-1.4 ACXL
Buzzonetti et al. (19) Retrospective 2019  9-18 20/20 SCXL / ICXL 3 years N/A +0.8/+2.8 SCXL
Henriquez et al. (17) Prospective 2020 8-17 46 /32 SCXL / ATCXL 5 years N/A -3.18/-0.09 SCXL
Igbal et al. (35) Prospective 2020 9-17 91/92/88 SCXL/ACXL/TCXL 2 years N/A -1.17 /-0.23 / +0.92 SCXL

*SCXL: Standard corneal cross-linking, Dresden protocol; TCXL: transepithelial corneal cross-linking; ACXL: Accelerated corneal cross-linking; ICXL:

lontophoretic transepithelial corneal cross-linking

Method of Literature Search

A comprehensive literature search for the articles written
on the subject in the English language was done on
Medline via PubMed using the following keywords:
keratoconus, pediatric keratoconus, corneal collagen
cross-linking, pediatric corneal collagen cross-linking,
pediatric cross-linking. The related citations from the
literature search were also examined. Retrospective and
prospective articles with a minimum follow-up period of 1
year were included. All the articles cited in the review
were obtained and reviewed.
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