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YAZARLARA ACIKLAMALAR
Kapsam

Pamukkale Tip Dergisi (Pam Tip Derg) acik
erigimli licretsiz tip dergisidir.

Pamukkale Medical Journal (Pam Med J) is an
open-access free medical journal.

Pamukkale Tip Dergisi tip alaninda klinik ve deneysel
calismalari, ilging olgu sunumlari, davet edilmis
derlemeleri, Editér'e mektuplar yayinlar. Dergi yilda
dort sayl olmak Ulzere ¢ ayda bir (Ocak, Nisan,
Temmuz, Ekim) yayimlanir. Yayin dili Turkce veya
ingilizcedir.

Dergiye sunulan c¢alismalarin, etik kurul onayi
sorumlulugu yazarlara aittir. Bununla beraber Editor,
gerektiginde yazarlardan etik kurul belgesi isteme
hakkini sakl tutar. YUklenmis olan metnin timdndn
veya bir boéliuminin daha 6nce bagka bir yerde
yayinlanmasi s6z konusu ise bu durum editére
bildiriimelidir.

Sorum yazar; tim yazismalardan, makale lzerindeki
degisikliklerden (yazar sayi ve sirasi dahil) ve yayina
kabul edilen yazilarin dizeltimesinden sorumludur.

Pamukkale Tip Dergisine bagvuru sirasinda ylklenen
makale ile birlikte;

1-  Her tirlG yayin hakkinin devredildigine dair
beyanlarini kapsayan “Yayin Haklari Devir
Formu” (sitemizden indirilerek doldurulup,
tim yazarlara imzalatilarak),

2- Makale yazim sirasina gore, tim yazarlarin
unvan, adres, e-posta ve ORCID
numaralarini  belirten (sorumlu yazarin
cep tIf.) yazar bilgileri dosyasi, sisteme
yuklenmelidir.

1.Makalenin Tiiri

Makalenizin tlrt agsagidaki basliklardan birine uygun
olmalidir:

Arastirma makalesi
Derleme makalesi
Olgu sunumu
Editér'e mektup

2. Makalenin bashgi

2a. Yazinizin bagligi ilk kelimenin bas harfi ve 6zel
isimler disinda kiigtk harflerle yaziimalidir.

Ornek: ‘Omurilik yaralanmali hastalarda temiz
aralikh kateterizasyona uyumu’

2b. Yazar isimleri ve adreslerinin oldugu boélim
metin icinde bulunmamahdir. Ayri bir dosya olarak
yuklenmelidir. Bu sayfada mobil iletisim numarasi,
kurum bilgileri vb. bulunmalidir.

3. Kisa Baslik

Makalenizin  kisaltlmis  baghigr 75
gecmeyecek sekilde belirtiimelidir.

Dip not olarak varsa tesekkur gerektiren kisi, kurum
ve kuruluslar ve yazi ile ilgili bilgiler (kongrede

karakteri
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sunulmus olmasi, bir kurumun destegi, etik kurul
onay tarih ve sayisi vb.), yazarlarin makaleye olan
katkilari Kaynaklardan sonra yazilmahdir.

4. Yazar isimleri

4a. Yazar isimleri ilk harfleri disinda kiigtk harflerle
yazilmaldir (6rnek: Ayse Kaya).

4b. Yazar isimleri ve adreslerini oldugu Baslk sayfasi
ayri bir dosya halinde ytklenmelidir. Makale ile birikte
yazar ve kurum isimleri gorinmememlidir.

5. Kurum isimleri

CGahstigimiz kurumun Tip Fakiiltesi ya da hastane
mi, Anabilim Dali (AD) ya da klinik mi oldugu
belirtiimelidir.

6. Ozet

Arastirma makaleleri icin yapilandiriimis bir Turkce
Ozet (Amag, Gere¢ ve yontem, Bulgular, Sonug),
diger turdeki makaleler icin ise yalin tek bir paragraf
yaziimahdir. Ozet 250 kelimeden az olmalidir. Ozet
bolimunde kisaltma kullanmaktan kaginiimalidir.

7. ingilizce Ozet

Tum makaleler igin 250 kelimeden az olmak kosuluyla
ingilizce 6zet hazirlanmali, arastirma makalelerinin
Ozeti yapilandiriimis olmalidir (Purpose, Materials
and methods, Results, Conclusion).

8. Anahtar kelimeler

Tirkge ve Ingilizce (Index Medicus MeSH’ye uygun
olarak secilmig) en fazla bes adet anahtar s6zcuk
kullaniimalidir. http://www.nlm.nih.gov/mesh/
MBrowser.html.

9. Makale diizeni

Makaleler asagidaki diizene gore hazirlanmalidir.
9a. Arastirma makaleleri igin;

Girig

Gereg ve ydntem

Bulgular

Tartisma

Ayri bir baslk olarak “Sonu¢” yazilmamalidir (Son
paragrafa “Sonug¢ olarak...” seklindeki bir cimleyle
baslanabilir).

Cikar iligkisi agiklamasi

Kaynaklar

Kaynaklar bdliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilarn (Makale sonunda ayri bir sayfaya
yazilmali)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir.

9b. Olgu sunumlari igin;
Girig
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Olgu sunumu

Tartisma

Ayri bir baslik olarak “Sonu¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir ciimleyle
baglanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar béliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir.

9c. Derleme makaleler igin;

Giris

Metin 4000 kelime, 50 kaynak, Tablo ve Resim sayisi
en fazla 4 adet olacak sekilde diizenlenmelidir.
Metnin govdesi istenildigi sekilde baslhk ve alt
basliklarla yapilandirilabilir.

Ayri bir bashk olarak “Sonug¢” yazmamalidir (Son
paragrafa “Sonug olarak...” seklindeki bir ciimleyle
baslanabilir).

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar béliminden sonra tesekkur, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin igine koyulmamahdir. Ayri bir
dosya olarak yiklenmelidir (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)

Resimler: Ana metnin igine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir.

9d. Editére Mektup makaleler igin;

Giris

Metin 1000 kelime, 10 kaynak, Tablo ve Resim sayisi
1 adet olacak sekilde diizenlenmelidir.

Metnin govdesi istenildigi sekilde baslhk ve alt
basliklarla yapilandirilabilir.

Ayri bir baslik olarak “Sonug¢” yazmamalidir. (Son
paragrafa “Sonug olarak...” seklindeki bir ciimleyle
baglanabilir.)

Cikar iligkisi aciklamasi

Kaynaklar

Kaynaklar boliminden sonra tesekkir, kongrede
sunulmus olmasi, bir kurumun destegi, yazarlarin
makaleye olan katkilari vb.

Tablolar: Ana metnin icine koyulmamalidir Ayri bir
dosya olarak yuklenmelidir. (Tablo isimleri makale
sonunda ayri bir sayfaya yazilmali).

Resim alt yazilar (Makale sonunda ayri bir sayfaya
yazilmalr)
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Resimler: Ana metnin icine koyulmamalidir. Ayri bir
dosya olarak yuklenmelidir.

10. Makale metni

Metin Arial puntosu (boyut 12), 1.5 satir aralidi ve
paragraf araligi Once: 0 nk ve Sonra: 0 nk. kullanilarak
yaziimalidir. Baglk, Ozet, abstract metin igerisine
yazilmamaldir. Ayri dosya olarak yuklenmelidir. Tim
yuklenen dosyalar, dosya uzantisi ile degil isimleri ile
yiiklenmelidir. Ornek: Makale metni, Abstract, Resim
gibi.

10a. Paragraf baslarinda girinti olmahdir (icerden
baslamalidir.)

10b. Basglik, Alt basliklar, Kaynaklar, Resim alt yazilari
normal sola dayal bold olmalidir.

10c. Kisaltmalar metin icinde ilk kullanildidi yerde
acik olarak tanimlanmalidir.

10d. Metin igindeki her kaynak, sekil, resim ve tabloya
atif yapilmalidir.

10e. Mikroorganizma cins, tir ve gen isimlerinde
egik (italik) karakterde harfler kullanilmahdir: ”.
Schistosoma haematobium®.

10f. Istatistiksel analizler igin kulanilan ‘p’ igin italik
karakterde ve kicuk harf kullaniimalidir. p’den
sonraki “=, >, <” isaretlerinden 6nce ve sonra bosluk
birakilmamalidir. p<0.05. Bu kural ayrica tablo ve
sekiller igin kullanilan ‘p’ i¢cin de gecerlidir.

10g. Bagka durumlarda da “>”, “<”, “=” veya “t”
isaretlerinden énce veya sonra bosluk

birakilmamalidir.

10h. Birimler igin Sl birimleri kullaniimahdir. Or: “mL”
( “cc’degil ), “dL” gibi. Litre blyUk harf kullanilarak
kisaltiimalidir.

101.  Kimliginizin c¢alistiginiz kurum veya daha
onceden yaptidiniz yayinlar vs. belirtilerek

elestirmenlere agiklanmadigindan emin olunmalidir.
Eger bunun yapilmasi gerekiyorsa

kirmizi renkli ve koyu karakterde yazilmali
ve resimlerinizin bir kurum ya da hasta adini
aciklamadigindan emin olunmalidir.

10i. Bir ilacin, donanimin veya yazilimin ureticisini
parantez icinde ve sonuna virgul koyarak belirtilip,
daha sonra sirketin bulundugu sehir ve ulke ismi
virgll ile ayrilmalidir: “...Sirketi, Ankara, Turkiye”.

10j. Tartisma bodluminde arastirma makalenizdeki
kisithiliklar, sinirliliklar ya da eksikler belirtiimelidir.

10k. Makalede ondalik sayilar ifade edilecek ise
Turkce yazimlarda , (virgul) ile yazilmalidir. Yazim
ingilizce ise. (nokta) ile ifade edilmelidir. Ornegin:
12,17 (Tirkge yazim), 12.17 (ingilizce yazim).

11. Metin igerisinde kaynak kullanimi:

11a. Tum kaynaklarin yazi icinde sirali sekilde
belirtiimis olmasina dikkat edilmelidir.

11b. Sadece ilgili ve gerekli olan kaynaklar
belirtiimelidir.

11c. Kaynaklar metinde kullanim sirasina gore
numaralandiriimali, numaralari metinde cuUmlenin
sonunda veya yazar adi ge¢cmigse isimden hemen
sonra koseli parantez ([]) icinde virgll ile ayrilarak
ve arada bosluk birakilarak yazilmahdir: [1, 4, 7-9].
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”»

11d. Ikiden fazla ardisik kaynak icin “kisa tire, -
kullaniimalidir. “[7-9]".

11e. Eger kullanilan kaynak tek yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullanilmamaldir. Ornek: “Abban [7] calismasinda bu
sikligi...” veya “Yuksel [7] stated that...”.

11f. Eger kullanilan kaynak iki yazarli ise, metin
icinde yazarin isminden sonra ‘ark.’ veya ‘et al’
kullanilmamaldir. Ornek: “Sagar ve Karabulut [7] bu
sikligi...” veya “Herek and Ergin [7] stated that...”.

11g. Eger kullanilan kaynak ikiden fazla yazarl ise,
metin icinde yazarin isminden sonra ‘ark.’ veya ‘et al.’
kullaniimalidir. Ornek: “Baki ve ark. [7] bu sikligi...”
veya “Aybek et al. [7] stated that...”.

11h. Bir resim ya da tablo icin kullanilan ciimle bir
kaynak ile bitiyorsa, kaynadi resim ya da tablo
parantezinden sonra belirtiimelidir. (6nce degil): “...
(Tablo 1) [7].

12. Arastirma Etigi

TUm arastirma makalelerinde, ¢alisma igin etik kurul
onaminin alindigi Gere¢ ve yontem bdéliminde
belirtiimelidir. Kaynaklar boéliminden sonra izinin
hangi kurumdan, hangi tarihte ve hangi karar veya
sayl numarasi ile alindigi agikga sunulmahdir.

Dergimizde yayinlanacak olan makalelerle ilgili etik
uygulamalar TR Dizin TUBITAK ULAKBIM, Cahit Arf
Bilgi Merkezi tarafindan 6nerilen asagidaki kurallar
dogrultusunda gergeklestiriimektedir.

Etik Kurul izni gerektiren aragtirmalar:

.Anket, mulakat, odak grup calismasi, gézlem, deney,
gérusme teknikleri kullanilarak katilimcilardan veri
toplanmasini gerektiren nitel ya da nicel yaklagimlarla
yuratalen her turlG arastirmalar,

insan ve hayvanlarin (materyal/veriler dahil)
deneysel ya da diger bilimsel amaclarla kullaniimasi,

- Insanlar tizerinde yapilan klinik arastirmalar,
- Hayvanlar lzerinde yapilan arastirmalar,

Kisisel verilerin korunmasi kanunu geregince
retrospektif caligmalar,

Ayrica;

- Olgu sunumlarinda “Aydinlatiimis onam formu”nun
alindiginin belirtiimesi,

- Bagkalarina ait 6lgek, anket, fotograflarin kullanimi
icin sahiplerinden izin alinmasi ve belirtiimesi,

. Kullanilan fikir ve sanat eserleri igin telif haklan
duzenlemelerine uyuldugunun belirtiimesi

Gecmis yillarda tamamlanmis calisma ve tezden
uretilen yayinlar igin geriye déniik Etik Kurul izni:

2020 yih 6ncesi arastirma verileri kullaniimis,
yuksek lisans/doktora c¢alismalarindan Uretilmis
(makalede belirtiimelidir), bir 6nceki yil dergiye
yayin basvurusunda bulunulmus, kabul edilmis
ama henlz yayimlanmamig makaleler igin
geriye donuk etik kurul izni gerekmemektedir.
Universite mensubu olmayan arastirmacilar icin etik
izin:

Universite mensubu olmayan arastirmacilar da
bélgelerinde bulunan Etik Kurullara bagvurabilir ve
oradan izin alabilirler.
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Ayrica;

Dergiler “Yayin Etigi”, “Arastirma Etigi” ve “Yasal/
Ozel izin belgesi alinmas!” ile ilgili kurallara uydugunu
uluslararasi standartlara atif yaparak, hem web
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Distal radial artery access in the anatomical snuffbox for coronary
angiography and percutaneous coronary intervention

Koroner anjiyografi ve perkitan koroner girisimlerde, anatomik enfiye ¢ukurundan distal
radyal arter girigimi
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Abstract

Purpose: Compared with transfemoral access, transradial access (TRA) has been shown to reduce major
adverse cardiac events, major bleeding, and access site-related vascular complications. This study aimed
to investigate the safety and feasibility of the novel distal TRA in the anatomical snuffbox (AS) for coronary
angiography and percutaneous coronary intervention (PCI).

Materials and methods: This cross-sectional study included a total of 102 consecutive patients (67 male; mean
age: 56.1+13.2 years) who underwent coronary angiography and/or PCI via distal TRA in the AS.

Results: Distal TRA was successfully performed in 98% of the patients. The crossover rate was very low (2%).
The right distal TRA was the preferred approach and was used in 90.2% of the patients. Mean artery puncture
time was 3.9+1.6 min. Mean compression time to achieve hemostasis at puncture site was 17.0+6.9 min. The
post-procedural hematoma rate was very low (1%). One-month follow-up Doppler ultrasound showed zero
cases of arteriovenous fistula and pseudo-aneurysm. However, proximal radial artery occlusion was observed
in 1 patient (1%) and it was asymptomatic. Artery puncture time, unfractionated heparin dose, time to sheath
removal, procedural numerical rating scale (NRS) score and post-procedural NRS score at 6 h were significantly
different between diagnostic catheterization and PCI procedures (p<0.001).

Conclusion: The distal TRA in the AS is safe and feasible for coronary angiography and PCI. However, further
studies are warranted.

Key words: Anatomical snuffbox, coronary angiography, distal transradial access, percutaneous coronary
intervention.

Alici G, Quisi A. Distal radial artery access in the anatomical snuffbox for coronary angiography and percutaneous
coronary intervention. Pam Med J 2021;14:784-791.

Oz

Amag: Transfemoral erisim ile karsilastirildiginda, transradyal erisimin major advers kardiyak olaylari, major
kanamay! ve girisim bolgesine bagh vaskiler komplikasyonlari azalttigi gosterilmistir. Bu ¢calismada koroner
anjiyografi ve perkitan koroner girisim igin anatomik enfiye gukurundaki distal transradyal erisimin glvenilirligi
ve fizibilitesi arastirildi.

Gereg ve yontem: Bu kesitsel galismaya anatomik enfiye gukurundaki distal transradyal erisim yoluyla yapilan
koroner anjiyografi ve/veya perkutan koroner girisim uygulanan toplam 102 ardisik hasta (67 erkek, ortalama
yas: 56,1+13,2 yil) dahil edildi.

Bulgular: Hastalarin %98'inde distal transradyal erisim basariyla gergeklestirildi. Basarisizlik orani ¢gok disiikti
(%2). Sag distal transradyal erigim tercih edilen yaklasimdi ve hastalarin %90,2'sinde kullanildi. Ortalama arter
ponksiyon slresi 3,9+1,6 dakika idi. Ponksiyon bolgesinde hemostaz elde etmek igin ortalama kompresyon siresi
17,0+6,9 dakika idi. islem sonrasi hematom orani gok diisiiktii (%1). Bir aylik takipte Doppler ultrasonografide
arteriyovenoz fistlil ve/veya psddo-anevrizma saptanmadi. Ancak 1 hastada (%1) proksimal radyal arter
oklizyonu izlendi ve asemptomatik seyretti. Arter ponksiyon suresi, fraksiyone olmayan heparin dozu, kilif
cikariima suresi, islem sirasindaki NRS skoru ve islemden 6 saat sonraki NRS skoru tanisal kateterizasyon ve
perkitan koroner girisim prosedurleri arasinda anlaml olarak farklydi (p<0,001).

Sonug: Anatomik enfiye cukurundaki distal transradyal erisim koroner anjiyografi ve perkitan koroner girisim
icin guvenli ve uygulanabilirdir. Bununla birlikte, bu teknik i¢in daha fazla arastirma gerekmektedir.

Anahtar kelimeler: Anatomik enfiye gukuru, koroner anjiyografi, distal transradyal erisim, perkiitan koroner
girisim.
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Introduction

Coronary artery disease (CAD) is still the
main cause of death worldwide. Coronary
angiography and percutaneous coronary
intervention (PCI) are important tools for the
diagnosis and treatment of CAD [1]. Cardiac
interventions are performed using several
access routes, including femoral, brachial,
radial, and ulnar arteries. Compared with
transfemoral access, transradial access (TRA)
has been shown to reduce major adverse cardiac
events [2], major bleeding, access site-related
vascular complications [3], patient discomfort,
and allow early mobilization. However, TRA
is not without challenges and complications.
Transradial access is technically more difficult
and is associated with radial artery spasm and
radial artery occlusion (RAQO) particularly in
females and elderly patients [4, 5]. Transradial
access has grown to become the default access
site in Europe, Asia, and is rapidly growing in
the United States [2, 6-8]. Also, the European
Society of Cardiology guidelines gave class |
recommendation to use TRA as the preferred
method of access [9].

A novel, safe, and feasible technique of
accessing the distal TRA in the anatomical
snuffbox (AS) was first described by Kiemeneij
[10]. Compared with conventional TRA, distal
TRA may yield some advantages, including
preserving antegrade blood flow in the hand
and thus minimizing hand ischemia risk, as well
as obtaining faster hemostasis due to smaller
vessel size beyond the bifurcation. However,
there is a lack of data examining the routine use
of distal TRA.

The AS is a surface anatomy feature
described as a triangular depression on the
dorsum of the hand at the base of the thumb.
The AS is visible with ulnar deviation of the
wrist and extension and abduction of the thumb.
Anatomically, the AS is bordered medially by the
tendon of the extensor pollicis longus muscle,
and laterally by the tendons of the extensor
pollicis brevis and the abductor pollicis longus
muscles. The floor of the AS is formed by the
scaphoid bone and trapezium bone of the wrist,
as well as the tendons of the extensor carpi
radialis longus and the extensor carpi radialis
brevis muscles. The base of the first metacarpal
bone can be palpated distally, and the styloid
process of the radius can be palpated proximally.
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The distal part of the radial artery, the superficial
branches of the radial nerve, and the cephalic
vein pass within the AS [11]. In this study, we
aimed to investigate the safety and feasibility
of the novel distal TRA in the AS for coronary
angiography and PCI.

Materials and methods
Study population and design

This cross-sectional study included a total
of 102 consecutive patients who underwent
coronary angiography and/or PCIl via distal
TRA in the AS. Patients with an absent arterial
pulse in the AS, history of previous coronary
artery bypass grafting and concomitant
radial artery use, history of forearm arterial
malformation, severe chronic kidney disease,
chronic liver disease, and abnormal coagulation
function, previous ipsilateral radial access were
excluded. The study was conducted following
the Declaration of Helsinki. Prof.Dr. Cemil
Tascioglu City Hospital Clinical Research Ethics
Committee approved the study protocol (No:
121, 05.05.2020). Each participant provided
written informed consent.

Procedure

The patient was positioned supine on the
angiography table. For both left and right distal
TRA, the patient’'s upper arm was positioned
comfortably next to on a side-board. The patient
was asked to grasp his thumb under the other
four fingers to bring the distal radial artery on the
surface of the radial fossa. After subcutaneous
injection of 1 ml lidocaine, Seldinger’s technique
puncture was performed in the AS using a
21-gauge open needle and a 0.025” wire. We
do not recommend a through-and-through
puncture to avoid the pain caused by the needle
tip touching the periosteum of the scaphoid
or trapezium bones. A 6-French sheath was
used in all diagnostic catheterization and PCI
procedures (Figure 1). A spasmolytic cocktail
consisting of 200 mcg of nitroglycerine and
weight-based unfractionated heparin (50 U/
kg) was given intraarterially after the successful
insertion of the sheath. If PCl was performed,
an additional dose of unfractionated heparin
was administered. Angiogram with distal TRA
was performed by two different experienced
operators.
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Figure 1. The introduction of a 6-French
hydrophilic radial sheath into the right distal
radial artery in the anatomical snuffbox

The success rate was defined as successful
cannulation of the sheath and completion
of the angiogram and/or PCI via distal TRA.
Access time was defined as the time between
the subcutaneous local anesthetic to the
administration of a spasmolytic cocktail. The
numerical rating scale (NRS) score was used to
describe pain intensity during and 6 h after the
procedure. Since it was before discharge, we
evaluated the pain score at the 6th hour.(0-10
numeric rating scales; higher scores = greater
pain; 0: painless; 1-3: mild pain; 4—-6: moderate
pain; 7-10 severe pain).

After the completion of the procedure, the
radial sheathwas pulled outand early hemostasis

was obtained by manual compression on the
puncture site. Manual compression was applied
as we did not have a vascular closure device.

Until hemostasis was achieved then a
slightly compressive bandage with gauze was
applied over the access site. The puncture site
was checked for the presence of radial pulse
and absence of hematoma or bleeding before
discharge. All patients underwent follow-up
Doppler ultrasound one month following the
procedure.

Statistical analysis

Data analyses were performed using SPSS
version 22.0 statistical software package
(SPSS Inc., Chicago, IL, USA). Continuous
variables were expressed as meanzstandard
deviation or median (minimum-maximum).
Categorical variables were expressed as
number (percentage). The normal distribution
of continuous variables was assessed using
the Kolmogorov-Smirnov test. The independent
samples t-test was used to compare continuous
variables and the Chi-square test was used
to compare categorical variables. A two-tailed
p-value of less than 0.05 was considered
significant.

Results

A total of 102 consecutive patients (67 male
and 35 females; mean age: 56.1+13.2 years)
who underwent coronary angiography and/
or PCI via distal TRA in the AS were included
in this study. The demographic characteristics
of the study population are shown in Table 1.
Diabetes mellitus, hypertension, hyperlipidemia,

Table 1. Demographic characteristics of the study population

Demographic feature

Mean * SD, Median (Min-Max), N (%)

Age (year)

Gender, (male)

Body mass index (kg/m?)
Diabetes mellitus
Hypertension
Hyperlipidemia

Family history of CAD
Smoking status

Acute coronary syndrome

Left ventricular ejection fraction (%)

56.1413.2
67 (65.7)

25.5 (22.8-31.6)
33 (32.4)

20 (19.6)

6 (5.9)

38 (37.3)

59 (57.8)
22 (21.6)
60 (35-65)

CAD: Coronary artery disease, SD: Standard deviation
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family history of CAD and smoking were present
in 32.4%, 19.6%, 5.9%, 37.3% and 57.8% of the
patients respectively. Almost one-fifth (21.6%)
of the patients underwent coronary angiography
and/or PCI due to acute coronary syndrome.

The procedural and post-procedural
characteristics of the study population are
shown in Table 2. Distal TRA was successfully

performed in 98% of the patients. The crossover
rate was very low (2%). Two patients sustained
radial artery spasm and the procedure was
completed via the contralateral conventional
TRA in these patients. The right distal TRA was
the preferred approach and it was used in 90.2%
of the patients. Mean artery puncture time was
3.9%£1.6 min. The median number of puncture

Table 2. Procedural and post-procedural characteristics of the study population

Variable

Mean £ SD, Median (Min-Max), N (%)

Success rate
Crossover rate
Radial artery spasm
Crossover access site
Contralateral proximal radial artery
Right distal TRA
Artery puncture time (min)
Number of puncture attempts
Compression time (min)
Procedural NRS score
0: Painless
1-3: Mild pain
4-6: Moderate pain
7-10: Severe pain
Post-procedural NRS score at 6 h
0: Painless
1-3: Mild pain
4-6: Moderate pain
7-10: Severe pain
Diagnostic catheterization
Percutaneous coronary intervention
Coronary artery treated
Left anterior descending artery
Left circumflex artery
Right coronary artery
Unfractionated heparin (unit)
Early postoperative complication
Hematoma
Arm movement disability
One-month follow-up Doppler ultrasound
Radial artery occlusion
Arteriovenous fistula
Pseudo-aneurysm
Radial sheath (6-French)
Time to sheath removal (min)

Contrast volume (ml)

100 (98.0)
2(2.0)
2(2.0)

2(2.0)
92 (90.2)
3.9¢1.6
1(1-3)
17.0£6.9

0(0.0)
64 (62.8)
35 (34.3)
3(2.9)

21(20.6)
81 (79.4)
0 (0.0)
0(0.0)
50 (49)
52 (51)

21 (40.4)
20 (38.5)
11 (21.1)
8137.3£2298.5

1(1.0)
0(0.0)

1(1.0)
0(0.0)
0(0.0)

102 (100.0)
18.3¢7.7
104.2432.8

NRS: Numeric rating scale (Scoring system used to assess pain intensity), SD: Standard deviation, TRA: Transradial

access
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attempts for distal TRA was 1 (1-3) attempt.
Mean compression time to achieve hemostasis
at the puncture site was 17.0£6.9 min. Most
patients had mild pain during the procedure.
However, most of them were painless 6 h
after the procedure. Almost half of the patients
(51%) underwent PCI. The mean heparin dose
was 8137.3£2298.5 units. Post-procedural
hematoma rare was very low (1%), and arm
movement disability was not seen in any patient.
One-month  follow-up  Doppler ultrasound
showed zero cases of arteriovenous fistula and

pseudo-aneurysm. However, proximal RAO was
observed in 1 patient (1%), who was managed
conservatively with anticoagulation.

A comparison of some characteristics
between diagnostic catheterization and PCI
procedures is shown in Table 3. Artery puncture
time, unfractionated heparin dose, time to
sheath removal, procedural NRS score and post-
procedural NRS score at 6 h were significantly
different between diagnostic catheterization and
PCI procedures (p<0.001).

Table 3. Comparison of some characteristics between diagnostic catheterization and percutaneous

coronary intervention procedures

Variable Diagnostic Percutaneous coronary p-value
catheterization intervention
(n=50) (n=52)
Artery puncture time (min) 3.1£1.1 4.6x1.6 <0.001
Unfractionated heparin (unit) 6450+2148 9759+744 <0.001
Time to sheath removal (min) 14.8+5.0 21.7+8.3 <0.001
Compression time (min) 15.848.6 18.314.1 0.076
Procedural NRS score
0: Painless 0 (0.0) 0(0.0)
1-3: Mild pain 38 (76.0) 26 (50.0)
4-6: Moderate pain 10 (20.0) 25 (48.0) <0-001
7-10: Severe pain 2 (4.0) 1(2.0)
Post-procedural NRS score at 6 h
0: Painless 16 (32.0) 5(9.6)
1-3: Mild pain 34 (68.0) 47 (90.4)
4-6: Moderate pain 0(0.0) 0(0.0) <0-001
7-10: Severe pain 0(0.0) 0(0.0)

Data are presented as mean + standard deviation or number (%).
NRS: Numeric rating scale (Scoring system used to assess pain intensity).
p-value was calculated using the Independent-Samples T test for continuous variables and the Chi-Square test for

categorical variables as appropriate.
p-value <0.05 was considered significant.

Discussion

The main finding of our study is that distal
TRA in the AS is feasible and safe, and can be
used to perform coronary angiography and PCI
with a very high success rate (98%), and very
low access site-related vascular complications.
It is noteworthy that our study was not limited to
left distal TRA, which offers several advantages
including a more natural route of the aortic arch
to engage the coronary arteries.

There are substantial advantages of
distal TRA over conventional TRA, which
may contribute to decreasing the risk of RAO

and subsequently potential hand ischemia
[12]. Distal TRA preserves superficial palmar
archflow because the puncture site is beyond
the bifurcation into the deep palmar arch. Also,
distal TRA achieves early hemostasis due to
smaller vessel size [12], and anatomical position
over a bony basement. In male patients, the
diameters of the conventional radial artery
and distal radial artery are 2.62+0.60 mm
and 2.04+0.43 mm, respectively. However, in
females, these diameters are 2.44+0.51 mm
and 1.96+0.44 mm, respectively [13].
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Distal TRA in the AS is more challenging
compared to conventional TRA and there is
a learning curve to overcome. A recent study
investigated the learning curve for distal
TRA and artery puncture time demonstrated
stabilization after approximately 150 cases [14].
Arecent study by Aoi et al. [12], reported that the
mean puncture time of distal TRA was 7.3+5.7
min. Al Azizi et al. [15], reported that mean
lidocaine injection-to-sheath time was 4.32 min.
In our study, the mean puncture time of distal
TRA was 3.9+1.6 min. In our study, puncture
attempts made for distal TRA were reported
in all patients. Distal TRA was successfully
performed at the first attempt in most patients.
However, some cases required more than one
to three attempts. Lee et al. [14] suggested
keeping the puncture angle to be less than 30°to
maximize the chance of successful puncture. As
the distal radial artery is smaller and pulsation
is less apparent compared to the conventional
radial artery, in some patients. The ultrasound-
guided technique may increase the success
rate and minimize the risk of puncture-mediated
vasospasm in Patients whose distal radial artery
is too weak to attempt a puncture. However, this
can lead to longer artery puncture time which
maybe not favorable in time-sensitive situations
such as primary PCI. In our study, ultrasound
guidance was not required in any patient. There
is strong evidence for improved outcomes
with TRA over transfemoral access in ACS.
However, distal TRA may not be the best choice
for access compared to conventional TRA in
this setting, especially for non-experienced
operators. In our study, 21.6% of the patients
underwent coronary angiography due to acute
coronary syndrome.

Once the radial artery was successfully
cannulated, the rate of the crossover rate
was very low. Prior meta-analysis comparing
right and left radial approaches showed no
significant differences in total procedure time
and crossover rate with a small benefit in the
left radial approach in terms of fluoroscopy time
and contrast use [16]. These aspects may be
related to anatomical variations.

Aoietal.[12] reported thatartery compression
device removal time was 104.6£40.6 min in
Patients undergone distal TRA. Although we
did not use an artery compression device, the
mean compression time to achieve hemostasis
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at the puncture site was 17.0£6.9 min. Also,
our study interestingly showed that there was
no significant difference between diagnostic
catheterization and PCI procedures regarding
hemostasis time. However, PCl cases had a
higher dose of heparin. We think that smaller
distal artery size in the AS and anatomical
position over a bony basement had contributed
to early hemostasis.

Radial artery occlusion is a quiescent
complication of TRA that rarely leads to critical
hand ischemia requiring intervention because of
the dual vascular supply of the hand from the
palmar arch. Once the radial artery is occluded,
its future use as an access site for coronary
angiography, as a conduit for coronary bypass
grafting, or fistula formation in hemodialysis
patients is precluded. The reported incidence
of RAO varies widely, from 0.8% to as high as
38% [17-21]. Some baseline patient-related
characteristics such as body mass index and
diabetes have been reported to influence RAO
[22]. Also, several procedural variables such as
sheath size [23], use of anticoagulants [19-24],
and patent hemostasis [19], have also been
shown to reduce the incidence of RAO. In our
study, one-month follow-up Doppler ultrasound
revealed a very low incidence of access site-
related vascular complications. The RAO rate
was very low (1%). Proper techniques such as
puncture in the AS, radial cocktail, a relatively
high dose of heparin and short duration of
manual compression were important factors in
our study that may explain the low incidence of
RAO.

The distal radial artery should be punctured
in the AS and not further distal to the tendon
of extensor pollicis longus muscles due to less
bony structure underneath the more distal part
of the artery outside of the AS. This hint should
be taken into consideration to minimize potential
post-procedural complications.

Limitations of the study

Our study has several limitations. First, it
should be noted that our results are based on
a study including a relatively small number of
patients. A multi-center study involving more
patients could have more significant results
and data. Second, all the procedures were
performed by a highly experienced operator in
radial access. Third, due to the non-randomized
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nature of the study and the lack of a control
group, conclusions should be made with caution.
Fourth, the artery compression device was not
used to achieve hemostasis at the puncture site.

In conclusion, the distal TRA in the AS is
safe and feasible for coronary angiography
and PCI. Despite the difficulty in cannulation,
this technique yields less arterial occlusion and
earlier hemostasis. However, more studies,
especially randomized studies and meta-
analyses, are needed to be a guideline in the
future.
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Abstract

Purpose: Protective pathways against endoplasmic reticulum stress in neurons are activated via brain-derived
neurotrophic factor. However, it is not known how the inhibitory intermediate neuron types expressing the different
Ca?-binding proteins of GABAergic system will be affected with changes in Ca?* homeostasis, in conditions of
chronic reduction of brain-derived neurotrophic factor and endoplasmic reticulum stress. The study was planned
to reveal the interaction of these factors.

Materials and methods: 6-8 months old (30-40 g), wild-type (WT) and brain-derived neurotrophic factor
heterozygous (BDNF®") male mice were used and 4 groups were formed. Groups 3 and 4 were treated with
a single dose of tunicamycin to induce endoplasmic reticulum stress. On the 3rd day of tunicamycin injection,
animals were sacrificed and blood and brain tissues were taken. In serum samples BDNF, in tissue homogenates
GRP78, CHOP, Caspase-12, parvalbumin, calretinin, calbindin, GAD65 and GADG7 levels were investigated by
ELISA method. One-way ANOVA and Tukey post-hoc tests were used for statistical evaluation.

Results: Serum BDNF levels were significantly lower in BDNF®" and tunicamycin-treated BDNF®*") groups.
Caspase-12 and CHOP levels significantly increased with tunicamycin injection. Calbindin level decreased
significantly with endoplasmic reticulum stress. GAD65 and GAD67 levels were similar in WT and BDNF®*")
groups. However, GAD65 level was significantly decreased during endoplasmic reticulum stress in WT and
BDNF(+/-) groups.

Conclusion: Endoplasmic reticulum stress caused a significant decrease in glutamic acid decarboxylase
GADG5 isoform and caldindin levels. This result indicates that the sensitivity of varied intermediate neurons in
GABAergic system to endoplasmic reticulum stress may be different.

Key words: BDNF, endoplasmic reticulum stress, calcium homeostasis, GABA.

Hacioglu Dervisoglu G, Cirrik S, Yuzuak H, Aydin S, Abidin |. Effects of BDNF deficiency and endoplasmic
reticulum stress on the GABAergic system. Pam Med J 2021;14:792-802.

Oz

Amag: Noronlarda endoplazmik retikulum stresine karsi koruyucu yollar, beyin kaynakli nérotrofik faktor
araciligiyla etkinlestirilir. Bununla birlikte, GABAerjik sistemin farkli Ca?*-baglayici proteinlerini eksprese eden
inhibitdr ara néron tiplerinin, beyin kaynakli nérotrofik faktoriin kronik azalmasi ve endoplazmik retikulum stres
kosullarinda Ca?* homeostazindaki degisikliklerden nasil etkilenecegdi bilinmemektedir. Calisma, bu faktorlerin
etkilesimini ortaya ¢ikarmak icin planlandi.

Gereg ve yontem:6-8 aylik (30-40 gr), yabanil tip (WT) ve beyin kaynakl norotrofik faktor heterozigot (BDNF*"))
erkek fareler kullaniimis ve 4 grup olusturuldu. Grup 3 ve 4, endoplazmik retikulum stresini indiklemek icin tek
doz tunikamisin ile muamele edildi. Tunikamisin enjeksiyonunun 3. giiniinde hayvanlar feda edilerek kan ve beyin
dokulari alindi. Serum &6rneklerinde BDNF, doku homojenatlarinda GRP78, CHOP, Kaspaz-12, parvalbumin,
kalretinin, kalbindin, GAD65 ve GADG67 diizeyleri ELISA yéntemi ile analiz edildi. Istatistiksel degerlendirme igin
tek yonli ANOVA ve Tukey post-hoc testleri kullanildi.

Bulgular: Serum BDNF seviyeleri, BDNF®*") ve tunikamisin ile tedavi edilen BDNF®*") gruplarinda anlamli olarak
daha dusukti. Tunikamisin enjeksiyonu ile Kaspaz-12 ve CHOP seviyeleri dnemli 6l¢tde artdi. Kalbindin diizeyi
endoplazmik retikulum stresi ile dnemli dl¢lide azaldi. GAD65 ve GAD67 seviyeleri WT ve BDNF®" gruplarinda
yakindi. Ancak WT ve BDNF®*") gruplarinda endoplazmik retikulum stresi sirasinda GAD65 diizeyi anlamli olarak
azaldi.
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Sonug: Endoplazmik retikulum stresi glutamik asit dekarboksilazin GAD65 izoformunda ve kalbindin diizeylerinde
anlamli bir distise sebep olmustu. Bu sonug, GABAerjik sistemdeki gesitli ara néronlarin endoplazmik retikulum
stresine duyarliliklarinin farkli olabilecegini gostermektedir.

Anahtar kelimeler: BDNF, endoplazmik retikulum stresi, kalsiyum homeostazi, GABA.

Hacioglu Dervisoglu G, Cirrik S, Yiiziiak H, Aydin S, Abidin i. BDNF eksikligi ve endoplazmik retikulum stresinin
GABAEerjik sistem Uzerindeki etkileri. Pam Tip Derg 2021;14:792-802.

Introduction

The major neurotransmitter of the inhibitory
system in the brain is gamma- aminobutyric
acid (GABA) and is secreted by the inhibitor
intermediate neurons mainly present in cortical
structures [1]. GABA plays an essential role in
regulating the stimulating activity of pyramidal
cells and thus specifying the function of cortical
networks. Cortical GABA is synthesized at the
terminals with 67- and 65-kDa glutamic acid
decarboxylase (GAD) isoforms, which are
products of separate genes and are subjected
to different post-translational changes. It is
thought that under steady-state conditions
GADG5 is largely ineffective and provides the
optional GABA pool, whereas GADG67 is active
and provides the basal pool. Constituting the
majority of GABA synthesis the half-life of
GADG67 is short (~2 hours), within the cortex
this enzyme is dispersed across intermediate
neurons and its activity is mainly regulated by
transcription. In contrast, GAD65 has a long
half-life (>24 hours) and is efficiently transported
to the axon terminals; cofactor-dependent
activity is highly regulated in response to GABA
concentration. Both enzymes have been shown
to be expressed depending on neuronal activity,
however, only post-translational regulation of
GADG5 is thought to be associated with rapid
functional adaptation of GABA release [2, 3].

In the inhibitory system, non-adaptive, fast-
spiking chandelier-type neurons that synthesize
parvalbumin  (PVALB), a Ca? binding
protein, usually determine cortical excitability
and synchronization of pyramidal cells via
perisomatic synapses 4,5). Inhibitory neurons
that express other Ca? binding proteins
-calbindin (CB) or calretinin (CR), but do not
express PVALB, preferably control the dendritic
integration of synaptic inputs into pyramidal
neurons or the activity of other intermediate
neurons. These neurons with low frequency
are adaptable cells and do not have fast spiking
properties. PVALB positive neurons with fast
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spiking feature express GAD67, but CB and CR
positive neurons preferentially express GAD65
[4-6].

In addition to its classic role on neuronal
growth and differentiation, brain-derived
neurotrophic factor (BDNF) is a rapid regulator
of excitability, synaptic conduction and
inhibition, and activity-dependent synaptic
plasticity [7, 8]. Synaptic inhibition plays an
important role in the regular operating of brain
cortex functions. During the performance of
sensory, motor, memory and high cognitive
functions, the stability and proper running of all
cortical tasks can be regulated by the correct
working of these inhibitory mechanisms [9].
BDNF deficiency, which is specific to different
regions of the brain, causes an irregularity in the
expression of various neuropeptides and Ca?*-
binding proteins.

As part of the cellular reticular network,
endoplasmic reticulum (ER) plays an important
role in many processes such as Ca?* balance,
lipid and protein biosynthesis, translational
modification and regulation of gene expression
[10]. Disorders of cell Ca* and redox balance,
hypoxia or glucose deprivation affect post-
translational modifications in ER and cause
abnormal protein folding. Accumulation of
misfolded or unfolded proteins in ER initiates a
process defined as “ER stress”, and prolongation
of this process triggers apoptotic mechanisms
leading to cell death [10-12]. Cellular defense
mechanisms activated during ER stress are
associated with survival and coping with stress.

Ca?" homeostasis in cells is provided by the
integrated and coordinated function of Ca?*-
transport molecules, Ca?-tampons and Ca?-
binding proteins. For normal cellular functions,
the flow of Ca?* to cells and organelles should
be regulated continuously in equilibrium. In this
process, the majority of ER-associated proteins
are involved in maintaining Ca?* homeostasis.
In ER stress deterioration of Ca?* balance and
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changes in expression of different Ca?*-binding
proteins were observed [13, 14].

Studies have shown that protective pathways
against ER stress in neurons are activated via
BDNF [15-17]. It has been reported that under
conditions where ER stress is induced, BDNF
specifically blocks the CCAAT/enhancer-binding
protein homologous protein (CHOP) pathway,
preventing apoptosis and preventing nerve cell
damage and death [17]. Nevertheless, under
conditions where BDNF is chronically reduced
and with changes in Ca* homeostasis in ER
stress, it is not known how the types of inhibitory
intermediate neurons of the GABAergic system
expressing different Ca?*-binding proteins will
be affected. Current study was designed to
demonstrate the interaction between these
factors.

Materials and methods

Experimental animals and grouping: This
study was approved by the Local Institutional
Animal Care and Use Committee of the Faculty
of Medicine, Karadeniz Technical University.
6-8 months old, wild type (WT) and BDNF
heterozygous (BDNF®*”) male adult mice
were used and 4 groups were formed: Group
1: Control-Wild-type mice WT (n=7); Group 2:
Control-BDNF heterozygous mice BDNF®"
(n=8); Group 3: Wild type-Tunicamycin
(Tm) mice WT+Tm (n=8); Group 4: BDNF
heterozygous-Tunicamycin mice BDNF®*+Tm
(n=8). A BDNF heterozygous (knockdown)
mouse model has been developed to better
understand the functions of BDNF and to
characterize the consequences of chronic
BDNF deficiency under physiological conditions
[18]. In this model, one of the alleles in the
coding region of the BDNF gene was replaced
with the neomycin-resistant gene. As a result,
completely healthy and fertile animals were
obtained. Polymerase chain reaction (PCR)
analysis was performed to determine the type
of animal from the tail tissues of mice [19].

ER stress generation and application of
Tunicamycin: Tm is an agent that induces
ER stress by inhibiting N-glycosylation in ER
[20, 21]. In our study, ER stress was induced
by intraperitoneal administration of 0.5 mg/
kg Tm intraperitoneally to groups 3 and 4. In
the control groups, the same volume of saline
was administered intraperitoneally. Mice under
general anesthesia (ketamine, 50 mg/kg,

intramuscular) were sacrificed on the 3rd day
of injection, then blood and tissue samples
were taken. Brain tissues were placed in -80°C
freezer.

Biochemical parameters: Serum BDNF levels
were determined by ELISA. This parameter
was used as an indicator of BDNF deficiency
in BDNF heterozygous groups. 78-kDa glucose-
regulated protein (GRP78), CHOP and cleaved-
Caspase-12 levels in tissue homogenates were
studied by ELISA method. These parameters,
which are seen as evidence of ER stress [22,
23], showed the difference between wild and
heterozygous groups in both basal and stress
induced conditions in the brain. In addition to
Ca?*binding proteins (PVALB, CB and CR)
synthesized by inhibitory intermediate neurons,
GAD65 and GAD67 enzymes were also
examined by ELISA method in order to see how
GABA synthesis has changed.

Statistical evaluation: Results are given as
meanzstandard deviation. Differences were
analyzed via parametric one way analysis of
variance (ANOVA) followed by Tukey’s Post
Hoc Test for normally distributed variables using
GraphPad Prism 4.0 software. p<0.05 was
considered statistically significant.

Results

The circulating BDNF level in BDNF®*" and
BDNF®*’+Tm groups showed a statistically
significant decrease compared to WT and
WT+Tm groups (p<0.05) (Table 1).

The concentration of GRP78 as an ER
stress marker was measured with ELISA in mice
treated with saline solution or Tm. GRP78 level
increased slightly in BDNF®*" group compared
to WT group, but it was not statistically
significant (0.77+0.22 and 0.57+0.06 ng/mg
prot, respectively). Tm injection did not cause
a statistically significant change in the level of
GRP78 (Figure 1).

CHOP level was similar in WT and BDNF®*"
groups (3.44+0.20 and 3.67+0.63 ng/mg prot,
respectively). ER stress produced a significant
increase in CHOP levels in both WT+Tm and
BDNF®*"+Tm groups (4.60+0.78 and 6.26+0.78
ng/mg prot, respectively). However, CHOP
increase was more prominent in BDNF®*")+Tm
group, compared to WT+Tm group (p<0.01)
(Figure 2).
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Table 1. Serum BDNF levels

WT BDNF®") WT+Tm BDNF®)+Tm
(n=7) (n=8) (n=8) (n=8)
Serum BDNF 0.2140.02 0.11%0.03* 0.24+0.02 0.14+0.037
(ng/ml)

*p<0.05 (difference from WT), Ap<0.05 (difference from WT+Tm)
BDNF: brain-derived neurotrophic factor; WT: wild type;
BDNF®*": BDNF heterozygous; Tm: tunicamycin

1.5-

1.0+

0.51

GRP78 (ng/mg prot)

0.0-
WT BDNF ™"

Figure 1. Brain GRP78 levels

WT+Tm BDNF™)+Tm

GRP78: 78-kDa glucose-regulated protein; BDNF: brain-derived neurotrophic factor;
WT: wild type; BDNF*"): BDNF heterozygous; Tm: tunicamycin

CHOP (ng/mg prot)
i

WT BDNF™*-)

Figure 2. Brain CHOP levels

%3k

BDNF™)+Tm

WT+Tm

*p<0.05, **p<0.001 (difference from WT), #p<0.05, ##p<0.001 (difference from BDNF®*"),

$p<0.01(difference from WT+Tm)

CHOP: CCAAT/enhancer-binding protein homologous protein;
BDNF: brain-derived neurotrophic factor; WT: wild type;

BDNF®": BDNF heterozygous; Tm: tunicamycin

Caspase-12 level was 0.68+0.08 in the WT
group and 0.8+0.23 ng/mg prot in the BDNF®*"
group. Tm injection significantly increased
Caspase-12 levels, this increase was more
evident in BDNF*?+Tm group, but did not show
statistical significance compared to WT+Tm
group (1.41+£0.51 and 1.15+0.05 ng/mg prot,
respectively). Again, Tm injection caused a
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significant increment in Caspase-12 level in
brain tissue of BDNF heterozygous animals,
compared to saline applied BDNF®*") group
(p<0.01) (Figure 3).

Under basal conditions, levels of PVALB
(0.6810.14 and 0.85+0.38 pg/mg prot, for
WT and BDNF®" groups, respectively), CR
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2.5
2.01
1.51
1.0
0.5

0.0-

CASPASE-12 (ng/mg prot)

WT BDNF*-

Figure 3. Brain Caspase-12 levels

BDNF™)+Tm

WT+Tm

*p<0.05, **p<0.001 (difference from WT), #p<0.01 (difference from BDNF®*")
BDNF: brain-derived neurotrophic factor; WT: wild type;

BDNF®*"): BDNF heterozygous; Tm: tunicamycin

(0.86+0.21 and 1.17+0.51 ng/mg prot, for WT
and BDNF®*"), respectively) and CB (3.36+0.67
and 3.96+1.64 ug/mg prot, for WT and BDNF®"
groups, respectively) were higher in the
BDNF®") group, although this difference was
not statistically significant (Figure 4). Changes
induced by Tm application in PVALB and CR
values were not statistically important. However,
CB level decreased significantly with ER stress
(2.37£0.87 and 2.26+0.31 pg/mg prot, for
WT+Tm and BDNF®*"+Tm groups, respectively
(Figure 4).

GADG65 (0.23+0.06 and 0.27+0.12 ng/mg
prot, respectively) and GAD67 (0.21+£0.04 and
0.26+0.12 ng/mg prot, respectively) levels were
close to each other in WT and BDNF®*") groups.
Reduction was observed in both groups after
Tm injection (Figures 5 and 6). GADG5 level in
BDNF®*") group decreased from 0.27+0.12 ng/
mg prot to 0.16+0.05 ng/mg prot in BDNF®*")
+Tm group (p<0.05) (Figure 5).

Discussion

Important findings of the current study
are: (i) under basal conditions, endogenous
BDNF deficiency did not affect the parameters
associated with ER stress in the brain, as well
as different types of inhibitory intermediate
neurons expressing different Ca?*-binding
proteins of the GABAergic system, and two
different enzyme isoforms that synthesize GABA
neurotransmitter; ii) a significant decrease in the
levels of CB and GADG65 isoform of glutamic acid
decarboxylase during ER stress showed that
the sensitivity of different intermediate neurons

in the GABAergic system to ER stress may be
different; iii) endogenous BDNF deficiency did
not alter the sensitivity of these intermediate
neurons to ER stress.

Transgenic  heterozygous mice show
reduction in the expression of BDNF to nearly
50% in the brain cortex, but exhibit similar
phenotypic characteristics with normal wild type
mice [24]. In this study, chronic BDNF deficiency
was also confirmed by BDNF measurements in
serum of BDNF®" groups. Previously, it was
observed that decreased BDNF level induces
hyperphagia, obesity, hyperglycemia, insulin
resistance and behavioral abnormalities,
including increased aggression and hyperactivity
in these transgenic mice [25, 26]. Consistent
with these findings, an increase in food intake,
body weight, fat mass and aggressive behavior
pattern was observed during the experiments
in non-stressed heterozygous mice (data not
shown).

ER coordinates synthesis, folding and
post-translational modification of proteins,
cytoplasmic and mitochondrial metabolism,

Ca? storage and cell death. The protein folding
capacity of ER is impaired under different
physiological and pathological conditions
that induce ER stress. During ER stress,
the unfolded proteins deposited in the ER
lumen trigger an adaptive cell response called
unfolded protein response (UPR) to maintain
cell homeostasis. Tm, an agent that inhibits
N-glycosylation in ER, was used in this study to
induce ER stress. Three days after the injection
of Tm, known to cross the blood-brain barrier
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1.5

PVALB (ng/mg prot)

BDNF™? WT+Tm BDNF*+Tm

1.5

CR (ng/mg prot)

BDNF®) WT+Tm BDNF™)+Tm

6.01 c

4.0

2.01

CB (pg/mg prot)

0.0
WT BDNF*?) WT+Tm BDNF™)+Tm

Figure 4. Brain Ca?*-binding proteins levels

#p<0.05 (difference from BDNF®")

PVALB: parvalbumin; CR: calretinin; CB: calbindin;
BDNF: brain-derived neurotrophic factor; WT: wild type;
BDNF(+/-): BDNF heterozygous; Tm: tunicamycin

797



BDNEF, endoplasmic reticulum stress and GABAergic system interaction

0.51
0.4+

GAD®65 (ng/mg prot)

WT BDNF-)

Figure 5. Brain GADG65 levels
#p<0.05, ##p<0.01 (difference from BDNF®*"))

H

WT+Tm BDNF™+Tm

GADG65: glutamic acid decarboxylase 65-kDa isoform; BDNF: brain-derived neurotrophic factor;
WT: wild type; BDNF(+/-): BDNF heterozygous; Tm: tunicamycin

0.4

0.3

0.2

0.1

GADG7 (ng/mg prot)

0.0
WT BDNF)

Figure 6. Brain GADG67 levels

WT+Tm BDNF™*)+Tm

There was no statistically significant difference among the groups
GADG67: glutamic acid decarboxylase 67-kDa isoform;
BDNF: brain-derived neurotrophic factor; WT: wild type;

BDNF(+/-): BDNF heterozygous; Tm: tunicamycin

[27], the presence of ER stress in the brain was
assessed by GRP78, CHOP and Caspase-12
markers. As an ER resident chaperone, GRP78
recognizes unfolded proteins and plays an
important role in the regulation of UPR through
activation of three pathways: PKR-like ER
kinase (PERK), activated transcription factor 6
(ATF6) and inositol-requiring enzyme 1 (IRE1)
[12, 28, 29]. Activation of the UPR pathways
first leads to a general weakening of protein
synthesis and prevents further accumulation
of unfolded proteins. Two other major adaptive
responses are the increase of chaperones such
as GRP78 and GRP94 that improve ER folding
capacity and the rearrangement of the ER-
associated degradation system that activates
the breakdown of misfolded proteins. Despite

these defense mechanisms, ER stress can
trigger apoptosis depending on the severity and
duration of stress [30]. Transcriptional activation
of the CHOP, also known as growth arrest,
activation of the cJUN NH2-terminal kinase
(JNK) pathway and activation of ER-associated
Caspase-12 are involved in ER stress mediated
apoptosis [30, 31]. In a previous study, it was
found that the amount of GRP78 reached the
highest value in the twenty-fourth hour after ER
stress was induced in the mouse breast gland
and decreased rapidly after the forty-eighth hour;
however, the level of caspase (Caspase-7), one
of the apoptotic markers, increased gradually
after the twenty-fourth hour and was determined
by Western and immunohistochemical analyzes
[11]. In our study, the level of GRP78 did not

798



Pamukkale Medical Journal 2021;14(4):792-802

Hacioglu Dervisoglu et al.

differ significantly between the groups on the
third day of ER stress, possibly due to the
major neuronal loss caused by stress, while the
amount of Caspase-12 increased significantly in
the brain tissue of both control and heterozygous
animals exposed to Tm.

Our BDNF analysis results showed that
Tm-induced ER stress did not alter serum
BDNF levels. Since BDNF is a secretory
protein, a decrease in BDNF levels during ER
dysfunction can be expected. Wei et al. [32]
demonstrated that homocysteine-induced
ER stress modeling was associated with a
reduction in BDNF expression with induction
of ER stress in the hippocampus after seven
days of intracerebroventricular homocysteine
administration. Although there are no studies
in the literature that can be interpreted with
our results, we can suggest that the short test
period (3 days) may not be sufficient for such an
effect. It is well known that BDNF, a neurotrophic
factor affecting the central nervous system,
prevents neuronal cell death induced by various
stimulants. Molecular mechanisms involved
in the protective effects of BDNF against ER
stress have been scrutinized. Shimoke et al.
[16] showed that BDNF limits ER stress-induced
apoptosis by suppressing the activation of
Caspase-12 via a phosphatidylinositol 3-kinase
(P13-K) dependent mechanism; Chen et al. [17]
suggested that suppression of CHOP activation
contributes to BDNF-mediated neuroprotection
during ER stress. The current study showed
that Tm administration significantly increased
Caspase-12 and CHOP levels in both wild-type
and BDNF heterozygous mice. Although the
Tm-induced increase of Caspase-12 levels were
similar in both groups, the increase in CHOP
was greater in the BDNF heterozygous mice
than the wild-type ones. This result suggests
that endogenous BDNF may protect the brain
against apoptosis due to ER stress by reducing
CHOP elevation.

Inhibitor intermediate neurons make up
approximately 20-30% of cortical neurons.
Based on the expression of one of the three
Ca*-binding proteins (PVALB, CB or CR) most
GABAergic neurons within the prefrontal cortex
can be divided into non-overlapping subtypes
[33]. CB, CR and PVALB neurons play different
roles in the local cortical network. For instance,
PVALB and CB neurons offer different strategies
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for regulating feedforward or feedback inhibition
within and between cortical layers, as well as
neuronal input-output transformations in cortical
circuits. Thus, the amount and type of GABA
inhibition that each cortical layer receives directly
affects the integration of inputs into that layer
(inhibition provided by CB and CR neurons) or
the functional output of neurons present in the
layer (inhibition provided by PVALB neurons).

In differentiated neurons, BDNF directly
regulates synaptic transmission. In hippocampal
cultures, BDNF induces expansion of soma of
GABAergic neurons, increases GABA, receptor
subunits and GAD expression, and facilitates
high K* mediated GABA release. Data to
date have been controversial, but BDNF has
many roles, particularly for the development
and maintenance of interneurons. In general,
however, BDNF deficiency does not seem to
be of great importance for the development
and maturation of presynaptic terminals [34].
Our study revealed that endogenous BDNF
deficiency did not affect two different enzyme
isoforms that synthesize inhibitory intermediate
neuron types and GABA neurotransmitters in
basal conditions. The significant decrease in
levels of CB and GADG5 isoform during ER
stress indicated that the sensitivity of different
intermediate neurons in the GABAergic system
to ER stress may be different, but endogenous
BDNF deficiency did not increase the sensitivity
of these intermediate neurons to stress.

According to our results, less loss was
observed in CR and PVALB expressing
neurons with ER stress, than in neurons
expressing CB. This finding may suggest that
neurons expressing CB are more sensitive and
vulnerable to ER stress. In previous reports it
was observed that Ca?*-binding proteins protect
GABAergic neurons from an increase of Ca?*
overload in various pathological states such as
hypoxia and ischemia [35], amyotrophic lateral
sclerosis [36] and glutamate toxicity [37], thus
maintain Ca?* homeostasis. In different stress
models, different subtypes of Ca?"-binding
proteins stand out as protective of neurons. For
instance, in ischemic conditions neuroprotective
efficacy was demonstrated in a descending
order like: CB=CR>PVALB [35]. Therefore,
in our study, we can speculate that especially
PVALB and CR proteins, rather than CB, make
GABAergic neurons more resistant to ER stress.
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Dysfunction  of inhibitor = GABAergic
interneurons have been implicated in various
brain diseases with neurodevelopmental
origin. It has been suggested that altered
GABA neurotransmission in the subgroups of
intermediate neurons in the prefrontal cortex
contributes to the pathophysiology of psychiatric
disorders including schizophrenia [38], mental
retardation [39], and epilepsy [40], as well
as to the pathobiology of major depression
[41] and autism [42]. Inhibitor GABAergic
interneuron abnormalities cause excitation-
inhibition imbalance in neural circuits. Among
these subtypes, PVALB-positive GABAergic
intermediate neurons in the neocortex, were
strongly associated with brain disorders.
Therefore, further molecular, cellular and
experimental animal model studies should be
performed to increase our understanding of the
pathophysiology of various neurodevelopmental
and neuropsychiatric disorders associated with
inhibitory intermediate neurons.

The limitation of the study is that the
biochemical parameters were studied in brain
tissue homogenates. If these parameters were
supported by immunohistochemical analysis,
the localization of GABAergic intermediate
neurons could be demonstrated exactly.

Conflict of interest: No conflict of interest was
declared by the authors.
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Amag: Cocuk yogun bakim unitesinde izlenen ve elektroensefalogram (EEG) cekilen olgularin, ¢ekim
nedenlerinin ve EEG sonuglarinin degerlendiriimesi.

Gereg ve yontem: Nisan 2013-Subat 2015 tarihleri arasinda gocuk yogun bakim tnitemizde EEG gekilen 51
olgunun demografik o6zellikleri, yatis ve EEG istem nedenleri, sonuglari ve ¢ekim sureleri geriye donik olarak
kaydedildi.

Bulgular: Elli bir (32’si erkek) olguya toplam 72 EEG c¢ekimi yapildi. EEG’lerin 14’inun (%19,4) uzun sureli
monitorizasyon, 58'inin (%80,6) standart sireli (20dk) olarak ¢ekildigi gorildi. EEG gekilen olgularin en sik yatis
nedenleri kardiyak cerrahi sonrasi izlem (%23,5), sepsis (%13,7) ve bilin¢ degisikligiydi (%17,6). Standart stre
cekim endikasyonlari ndbet ve sonrasinda biling degisikligi (%36,2), akut norolojik olay ve beraberinde biling
degisikligi (%34,5), bilinmeyen nedenle birlikte biling degisiklidi (%8,6), ndbet ya da santral sinir sistemi bulgusu
olmaksizin daha 6nceden nobet 6ykisli olmasi (%20,7) idi. Uzun slreli monitorizasyon endikasyonlarinin
%35,7’si n6bet sonrasi biling degisikligi, %50’si santral sinir sistemini akut etkileyen patoloji ve beraberinde
biling degisikligi, %14,2’si nedeni bilinmeyen biling degisikligi idi. Uzun sureli monitorizasyonlarin 2’sinde non-
konvilzif status epileptikus (NKSE) ve 3’Unde non-konvilzif ndbet (NKN) saptandi. EEG anormalligi anlamli
olarak erkek cinsiyette daha fazla siklikta gortlirken (p=0,035), yas ile EEG sonuglari arasinda anlamli fark
saptanmadi (p=0,32).

Sonug: EEG, motor fenomenin olmadigi NKN ve NKSE olgularinin saptanmasinda ve tedaviye yanitlarini
degerlendirmede onemli bir aragtir. EEG gekimi ve 6zellikle uzun stireli monitorizasyonlar gocuk yogun bakim
Unitelerinin vazgegilmez bir pargasi olmalidir.

Anahtar kelimeler: Cocuk yogun bakim, nonkonvulzif status epileptikus, nonkonulzif nébet, elektroensefalografi
monitorizasyon.
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Abstract

Purpose: To evaluate the electroencephalogram (EEG) monitoring reasons and the results of the EEG in
patients hospitalized in the pediatric intensive care unit (PICU).

Materials and methods: Demographic features, hospitalization and EEG monitoring indications, monitoring
results, and durations were analyzed retrospectively in patients hospitalized in PICU between April 2013 and
February 2015.

Results: Seventy-two times EEG monitoring was performed for 51 patients (32 male). EEG abnormality was
determined in males more than females (p=0.035). There was no significant difference between ages and EEG
results (p=0.32). Fourteen (19.4%) of the EEG monitorings were performed as long-duration and 58 (80.6%)
of them were performed as standard-duration (20 min). The most frequent hospitalization etiologies were post-
operative follow-up after cardiac surgery (23.5%), sepsis (13.7%), and altered state of consciousness (17.6%).
Standard-duration EEG monitoring indications were altered mental status after a seizure (36.2%), altered
mental status with an acute primary neurological condition (34.5%), altered mental status of unknown etiology
(8.6%), and history of a seizure without acute neurological condition (20.7%). Long-duration EEG monitoring
indications were altered mental status after a seizure (35.7%), altered mental status with an acute neurological
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condition (50%), and altered mental status with unknown etiology (14.2%). Two EEGs were compatible with,
non-convulsive status epilepticus (NCSE), 3 EEGs were compatible with non-convulsive seizure (NCS) among

the long-duration EEG monitorings.

Conclusion: EEG is a useful instrument for the diagnosis of NKSE and NKN as well as the evaluation of
treatment responses. EEG monitoring rates in PICU should be increased and should be an essential part of

PICU.

Key words: Pediatric intensive care unit, non-convulsive status epilepticus, non-convulsive seizure, EEG

monitoring.

Ayanoglu M, Yis U, Polat Al, Koker A, Arslan G, Hiz Kurul AS. Evaluation of electroencephalogram results in
patients hospitalized in the pediatric intensive care unit. Pam Med J 2021;14:804-810.

Girig

Nobet akut motor, duysal ya da otonomik
fenomenlere eslik eden beyinde anormal
elektriksel aktivite olarak tanimlanir. Uzun
surdiginde hayati tehdit edebilen bir
stirece donusebilmektedir. Nadiren, biling
degisikligine motor aktivite eslik etmeyebilir
ve elektroensefalogramda (EEG) es zamanl
elektrografik nobet aktivitesi saptanabilir. Bu
nobetler, ndbet sliresine goére non-konvilzif
ndbet (NKN) ve non-konvulzif status epileptikus
(NKSE) olarak adlandirihr. Noébeti olan bir
olgunun tedavi sonrasi sonuglar, taniya
ulagsma slresine, erken ve etkin tibbi tedavinin
uygulanmasina baghdir [1]. Gelismekte olan
sinir sistemine sahip olan ¢ocuk olgularin
klinik izlemleri ve tedavileri daha farkh oldugu
icin, cocuk hastalarin g¢ocuk yodun bakim
Unitelerinde ¢ocuk yogun bakim uzmanlari ve
cocuk norologlari tarafindan degerlendiriimesi
gereklidir [2].

EEG, iktal ve interiktal epileptik
anormalliklerin  saptanmasinda 6nemli  bir
aractir. Hem NKN, NKSE ve biling degisikliginin
saptanmasindaki ve hem de tedaviye yanitin
izlenmesindeki roli 6nemlidir [3, 4]. EEG,
ayni zamanda ensefalopatinin ve prognozun
degerlendiriimesinde, ndrosirurjikal girisimlerin
izleminde ve g¢ocuk yodun bakim unitelerindeki
paroksizmal olaylarin siniflandiriimasinda da
degerli bilgiler verir [3, 5-8]. Hem NKN hem
de NKSE'nin negatif semptomlarinin olmasi
nedeniyle, EEG’nin bu tip ndbetleri yakalama
duyarliligi cekim suresine baghdir [2]. Bu durum
her yogun bakim Unitesinde 7/24 EEG g¢ekimi
yapilimasini destekler niteliktedir. Ancak ne
yazik ki, her Unitede bu imkan mevcut degildir.
Hasta bagsi surekli monitorizasyon yapilmasi
mumkin olmasa bile standart ve uzun surel
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EEG c¢ekimlerinin de oldukga yol gdsterici oldugu
bilinmektedir. Bu ¢calismada ¢ocuk yogun bakim
Unitemizdeki tim EEG sonuglarinin sunulmasi
amaclandi.

Gereg ve yontem

Calisma igin 28.09.2020 tarih ve 2020/23-
01 karar no ile etik kurul onay! alindi. Nisan
2013-Subat 2015 tarihleri arasinda Dokuz Eyliil
Universitesi Cocuk Yogun Bakim Unitesi'nde
EEG cekimi yapilmis olan olgularin demografik
Ozellikleri, kraniyal goérintileme sonugclari,
yogdun bakimda vyatis nedenleri ve hangi
nedenlerle EEG istendidi geriye donuk olarak
incelendi. Zemin ritmi, epileptik anormallik,
NKSE ya da NKN olup olmadidi kaydedildi.
Cekim sureleriise standart (20 dk) ve uzun sureli
monitorizasyon (maksimum 72 saat suren)
olarak 2 gruba ayrilarak incelendi. Olgularin
EEG ¢ekim nedenleri; i ) ndbet ve sonrasinda
biling degisikligi ii ) akut nérolojik olayla birlikte
biling degisikligi iii ) bilinmeyen bir nedenle olan
biling degisikligi iv ) ensefalopati ya da akut
santral sinir sistemi (SSS) bulgusu olmaksizin
daha énceden nobet dykusl varligi seklinde 4
grupta siniflandirildi [9].

e EEG cekimi

EEG c¢ekimi, 10-20 sisteminde, Nihon-
Cohden Neurofax EEG-1200 marka cihazla,
21 elektrot kullanilarak yapildi. EEG’ler Cocuk
Noroloji  Bilim Dalr'nda calisan iki ¢ocuk
norologu tarafindan degerlendirildi. Uzun sureli
monitorizasyon sonucunda NKN ya da NKSE
saptanan olgularin ¢ekimleri, ndérolojik hasarin
derecesi dikkate alinarak son 24 saat icinde
NKN ya da NKSE ile uyumlu bulgularin olmadigi
gorildikten sonra sonlandirildi.
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e Tanimlar

NKN; davranis veya mental durumda
aciklanamayan bir degisiklige, EEG’de ani
baslangic¢li organize ritmisite ve stereotipik
dogadaki epileptik desarjlarin en az 10 saniye
sirmesi olarak tanimlandi. NKSE; klinik
bulgulara eslik eden EEG’deki iktal paternin
30 dakikadan fazla slrmesi veya 1 saat
icinde %50’den fazla oranda gorilmesi olarak
tanimlandi [10]. Burst-supresyon paterni ise;
2-5 saniyelik burst aktivitesi ve onu izleyen
yaklasik 5-20 saniye slren elektrodekrementer
yanit alanlari ile tanindi [11].

istatistiksel yontem

Arastirma verileri SPSS 21.0 istatistik
programi kullanilarak degerlendirilmistir.
Arastirmanin tanimlayici istatistikleri say1, yizde
ve normal dagilima uyan verilerde ortalama
ve standart sapma, normal dagilima uymayan
verilerde ortanca, c¢eyrekler arasi mesafe
kullanilarak gosterilmistir. Degiskenlerin normal
dagilima uygunlugu Kolmogorov — Smirnov
testi ile degerlendirilmistir. Kategorik veriler
Pearson Chi-quare testi ile dederlendirilmis ve p
degderinin 0,05 altinda olmasi istatistiksel olarak
anlamli kabul edilmistir.

Bulgular

Ortanca yasi 52 (geyrekler arasi mesafe:
48) ay olan, 19'u (%37,3) kiz, 32'si (%62,7)
erkek olmak Uzere 51 olgu calismaya alindi.
Cocuk yogun bakima vyatis nedenleri: 12
(%23,5) olguda kardiyak cerrahi sonrasi
izlem, 7 (%13,7) olguda sepsis, 9 (%17,6)
olguda biling bulanikligi, 3 (%5,9) olguda
status epileptikus, 4 (%7,8) olguda metabolik
hastalik ve 3 (%5,9) olguda travma idi. On ¢
(%25,4) olgu ise diger nedenlerle yatirildi. Elli
bir olguya toplam 72 EEG gekimi yapildi. EEG
istemlerinin; 32’sinde (%44) ndbet gecgirme,
13’Unde (%18,1) ensefalopati, 10’'unda (%13,9)
NKSE, 15’inde (%20,8) daha o6nce ndbet
Oykusu olan olgularin degerlendiriimesi, 2’sinde
(%2,8) beyin o6limu ©6n tanilari mevcuttu.
EEG’lerin 22’si acil (%30,6), 50’si ise (%69,4)
elektif olarak cekildi. Elli sekiz tanesi standart

sure (%80,6), 14 tanesi ise (%19,4) uzun sure
monitorizasyon seklinde cekildi. Standart sire
EEG c¢ekim endikasyonlari incelendiginde;
21’inin (%36,2) nobet ve sonrasinda biling
degisikligi, 20’sinin (%34,5) akut norolojik olay
ve beraberinde biling degisikligi, 5’inin (%8,6)
bilinmeyen nedenle birlikte biling degisikligi,
12’sinin (%20,7) ise ndbet ya da santral sinir
sistemi bulgusu olmaksizin daha 06nceden
nobet Qykusu varligi nedeniyle ¢ekildigi
g6rilda (Tablo 1). Uzun silreli monitorizasyon
nedenleri incelendiginde ise 5’inin (%35,7)
ndbet ve sonrasinda biling degisikligi, 7’sinin
(%50) akut norolojik olay ve beraberinde
biling degisikligi, 2’'sinin (%14,2) bilinmeyen
nedenle biling degisikligi nedeniyle yapiimig
oldugu goérildi (Tablo 2). EEG kayitlarinin
zemin ritimleri incelendiginde standart sulre
EEG c¢ekimlerinin 36’sinda (%62,1), uzun
sureli monitorizasyonlarin ise 13’Unde (%92,9)
zemin ritmi anormalligi saptandi. Standart sire
EEG c¢ekimlerinin 43’Unde (%74,1) epileptik
anormallik saptanmazken, 5’inde (%8,6) fokal
epileptik anormallik, 9’unda (%15,5) jeneralize
epileptik anormallik, 1’inde (%1,7) burst-
supresyon patterni izlendi (Tablo 3). Uzun sureli
EEG monitorizasyon sonuglari epileptik aktivite
acisindan degerlendirildiginde; 2’sinde (%14,2)
NKSE, 3’Unde (%21,4) NKN, 6’sinda (%42,8)
fokal epileptik anormallik, 1’inde (%7,14)
jeneralize epileptik anormallik saptandi. ikisinde
(%14,2) ise epileptik anormallik izlenmedi (Tablo
4). Tim EEG’lerin 31’inde (%43,1) zemin ritmi
normaldi ve epileptik anormallik yoktu. Standart
sure ¢ekim ve uzun surelimonitorizasyon yapilan
olgularin yaglari karsilagtirildiginda anlamh
farklihk saptanmadi (p=0,586, Tablo 5). Kirk iki
olguya kraniyal MRG ¢ekimi yapilmisti. Beyin
MRG sonuglarindan 9'u normal (%12,5), 33U
anormal (%45,8) saptandi. Otuz dokuz olguya
kraniyal BT ¢ekimi yapildi. BT sonuglarindan
14’0 normal (%19,4), 25i anormal (%34,7)
saptandi. Beyin MRG ve beyin BT sonuglari EEG
sonuglari ile kargilastirildiginda aralarinda iligki
saptanmadi (p=0,11, p=0,986). EEG sonuglari
ve yas arasinda anlamh farklilik saptanmazken
(p=0,32) (Tablo 6), EEG anormalligi anlamli
olarak erkek cinsiyette daha fazla siklikta
g6ralda (p=0,035) (Tablo 7).
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Tablo 1. Standart stire EEG ¢ekim nedenleri

N %
Nobet ve sonrasinda olan biling 21 36,2
degisikligi
Santral sinir sistemini etkileyen patoloji 20 34,5
ve beraberinde biling degisikligi
Bilinmeyen bir durumla olan biling 5 8,6
degisikligi
Nobet ya da SSS bulgusu olmaksizin, 12 20,7
daha 6nceden nobet dykisi olmasi
nedeniyle
Toplam 58 100

Tablo 2. Uzun sureli EEG gekimlerinin nedenleri

N %
Noébetin dncesi ya da sonrasinda olan 5 35,7
biling degisikligi
Santral sinir sistemini etkileyen patoloji 7 50
ve beraberinde biling degisikligi
Bilinmeyen bir durumla olan biling 2 14,2
degisikligi
Toplam 14 100

Tablo 3. Standart stire EEG g¢ekimlerinde epileptik anormallik agisindan sonuglari

N %
Epileptik anormallik yok 43 74,1
Fokal epileptik anormallik 5 8,6
Jeneralize epileptik anormallik 9 15,5
Burst-suppresyon patterni 1 1,7
Toplam 58 100

Tablo 4. Uzun sureli EEG monitorizasyonlarinin epileptik anormallik sonuglari

n %
NKSE 2 14,2
NKN 3 21,4
Fokal epileptik anormallik 6 42,8
Jeneralize epileptik anormallik 1 7,14
Epileptik anormallik yok 2 14,2
Toplam 14 100

NKSE; non-konvlilziv satatus epileptikus,
NKN; non-konvizif nébet

Tablo 5. Yas ve EEG ¢ekim surelerinin karsilastiriimasi

Ortanca Yas (ay) Ceyrekler arasi mesafe
Rutin sureli cekim 29 18,75
Uzun sureli 27,5 26,75

Monitorizasyon

Yas ve gekim sireleri arasinda anlamli farklilik saptanmamistir (p=0,586)
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Tablo 6. Yas ve EEG sonuglari

Normal Anormal
Ortanca yas (ay) 57 47
Ceyrekler arasi mesafe 70 51
EEG sonuglari ile yas arasinda anlamli fark izlenmedi (p=0,32).
Tablo 7. EEG sonuglari ve cinsiyet
Kiz n(%) Erkek n(%)
EEG Sonucu
Normal 11 (5719%) 9(28,1)
Anormal 8 (42,1%) 23 (71,9)

Kizlarda anlamli olarak daha fazla normal EEG sonucu saptanmistir (p=0,035).

Tartisma

Cocuk yogun bakim Unitelerinden en sik
ndbet ydnetimi, slipheli nébetlerin ya da non-
konvulzif ndbetlerin degerlendiriimesi amaciyla
¢ocuk norolojisi konstltasyonu istenmektedir.
Cocuk yogun bakim Unitelerinde ya da kardiyak
yogun bakim unitelerinde santral sinir sistemi
olay riski yUksek oldugundan, spellerin ya da
non-konvulzif nébetlerin karakterize edilebilmesi
icin EEG ¢ekim esigi duisuk olmalidir. Yaklagik 22
aylik bir slregte cocuk yogun bakim unitesinde
cekilmis olan EEG sonuglarini retrospektif
olarak degerlendirdigimiz bu ¢alismadaki
Onemli sonuglar: i ) EEG anormalliginin anlamli
olarak erkek cinsiyette daha fazla siklikta
gorilmuas olmasi (p=0,035), ii ) EEG c¢ekilen
olgularin gocuk yogun bakimdaki en sik yatis
nedenlerinin kardiyak cerrahi sonrasi izlem,
biling degisikligi ve sepsis olmasi, iii ) uzun
sureli EEG monitorizasyonu nedenlerinin
%35,7’sinin ndbetin dncesi ya da sonrasinda
biling  degisikligi, %50’sinin  santral  sinir
sistemini etkileyen patoloji ve beraberinde biling
degisikligi, %14,2'sinin bilinmeyen nedenle
bilin¢ degisikligi olmasi idi.

Anik ve ark’nin [12] yogun bakim
hastalarinda yapmis oldugu retrospektif bir
calismada, akut ensefalopati ve nontravmatik
komali 77 ¢ocuk hastanin demografik 6zellikleri,
Glaskow koma skoru, pupil 1sik refleksi, EEG
ve kraniyal MR sonugclari, erken (taburculuk
sonrasi) ve taburculuktan 3 ay sonraki
norolojik baki bulgulari kaydedilmistir. Calisma
sonucunda EEG’de koéti prognostik patern
gorulmesi ve beyin MRG’da lezyon varligi kotu
ndrolojik sonuglarla iligkilendiriimistir. EEG’nin
NKN ve NKSE'nin taninmasinda ve prognozu

ongormede de degerli bir ara¢ olmasi nedeniyle
gectigimiz son 10 yilda, kritik hasta ¢cocuklarin
uzun slreli EEG monitorizasyonunda artis
mevcuttur [13].

Calismamizda erkek cinsiyette daha fazla
EEG anormalligi gorilmis olmasinin nedeni,
baska calismalarda da bildirildigi gibi ¢ocuk
yogun bakim basvurularindaki erkek cinsiyet
oraninin fazla olmasi ile iligskilendirilebilir [14].
Olgularin en sik kardiyak cerrahi sonrasi
izlem amaciyla yatiriimigs olmasinin nedeni
ise, hastanemizde ¢ok sayida kardiyovaskuler
cerrahi girisim yapilmasi ile iligkilendirilebilir.
Sanchez ve ark.’nin [9] yaptigi ¢ok merkezli bir
calismada c¢ocuk yogun bakim Unitelerindeki
EEG monitorizasyon istemleri degerlendirilmis
ve uzun sureli EEG monitorizasyonlarinin
siklikla nébet sonrasi biling degisikligi (%97),
bilinmeyen etiyoloji ile birlikte bilin¢g degisikligi
(%88) ve akut primer ndrolojik olay ile birlikte
biling degisikligi (%88) oldugu goérulmastar.
Calisma sonucunda ayni zamanda EEG
monitorizasyon istemlerinin nérolojik tutulumun
derecesine, teknisyenin var olup olmamasina ve
istem yapilan Uniteye gore degiskenlik gdsterdigi
kanisina varilmistir. Ulkemizde de bircok iinitede
hasta basi EEG cihazinin bulunmamasi, ¢ekim
yapabilecek teknisyen sayisinin azhgi gibi
nedenler, bu unitelerde EEG istem esiginin
yukselmesine neden oluyor olabilir. Cocuk
yogun bakim Unitelerindeki personellerinin
EEG monitorizasyonu konusunda egitimi bu
sorunun ¢6zimune katkida bulunabilir. Altindag
ve ark.’nin [15] yaptigi bir calismada primer
beyin hasarlanmasina bagl biling degisikligi
nedeniyle EEG monitorizasyonu yapilan ve
monitorizasyon o6ncesi ¢ekilen EEG’leri normal
saptanan olgularin, klinik ve elektrografik olarak
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en az 24 saat daha monitorize edilmesi gerektigi
sonucuna varilmistir. Bizim c¢alismamizda
da NKN ya da NKSE olan hastalarin EEG
monitorizasyonlari, bu paternlerin 24 saat
boyunca izlenmedigi  goéruldikiten  sonra
sonlandiriimigtir. Hyllienmark ve ark.’nin [16]
gocuk yogun bakim Unitesinde yaptigi bir
calismada epilepsi nedeniyle izlenen 42 ve
intrakranial basing artisi nedeniyle izlenen
12 olguya uzun sulreli EEG monitorizasyonu
yapilmistir. NKN ve/veya NKSE slphesi ile
monitorizasyon yapilan 14 (%33) olgunun
EEG kayitlari normal saptanmistir. Bizim
calismamizda ise 14 olguya uzun sureli
monitorizasyon yapildi. Bu olgularin yalnizca
2’'sinde (%14,2) iktal ya da interiktal epileptik
anormallik saptanmadi (Tablo 4). Nobet
sonrasi biling degisikligi ile bagvuran bir olguda
ve herhangi bir motor fenomen olmaksizin
travma sonrasi biling degisikligi ile izlenen
bir olguda NKSE saptandi. NKN saptanan 3
olgudan biri kardiyak cerrahi sonrasi yogun
bakimda izlenirken yasadigi serebrovaskuler
olay sonrasinda nébet ve uzun slren biling
degisikligi, biri sepsis nedeniyle izlenirken
status epileptikus gelisimi sonrasi uzun siren
biling degisikligi, digeri ise status epileptikus
sonras! uzun suren biling degdisikligi nedeniyle
monitorize edildi. Ross ve ark.’nin [17] 7’si
erkek toplam 8 ¢ocuk hastada, hasta basi EEG
monitorizasyonu yaptigi ¢alismada; deserebre
postlri olan ve ndbet oldugu dusinudlen bir
olgunun EEG’sinde iktal ya da interiktal desar;j
saptanmadigi, kardiyak arrest sonrasi her iki
Ust ekstiremitede klonik hareketleri olan bir
olgunun EEG’sinde elektroserebral sessizlik
saptandidi icin tiopental tedavisinin kesildigi,
EEG monitorizasyonunda devam eden ndbet
aktivitesi olan bir olguda ise, daha yuksek
tiopental dozlari uygulanarak  NKN’lerin
kontrol altina alindidi bildirilmistir. Elektrografik
olarak ndbet aktivitesinin varhdinin o6zellikle
hipokampUste noéronal 6lime yol acgtigi daha
once hayvan deneyleriyle kanitlanmistir [18-
20]. Bu nedenle status epileptikus tedavisindeki
ana hedef, hem motor hem de elektrografik
ndbetlerin  durdurulmasidir. Tanisi, tedavisi
ve izlemi ancak EEG ile mimkin olan NKSE
ve NKN onemli antitelerdir [21]. Eriskin yas
grubunda hafif biling degisikligi olan hastalarin
monitorize edildigi calismalar da mevcuttur
[2]. Boylesi hastalar ¢ocuk yogun bakimlarda
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daha fazlaca gorilebilmektedir. Bu nedenle
EEG monitorizasyonu daha fazla oranlarda
yapilmahdir. Bizim c¢alismamizda 2 olguda
NKSE, 3 olguda NKN saptanmis olup, bu
hastalardan birisinde travma sonrasi motor
aktivite  olmaksizin  ensefalopati  olmasi
nedeniyle EEG monitorizasyonu yapildi. EEG
ile tani alan bu olgu ve tedavi yaniti ancak
EEG ile degerlendirilebilen diger olgular
go6stermektedir ki, EEG monitorizasyonu ¢ocuk
yogun bakim Uniteleri igin vazgegilmez bir tani
ve izlem aracidir.

Calismamizin retrospektif dizayni ve tek
merkez olmasi sinirliiklarindandir.  Ancak
merkezimizin énemli bir Gg¢lncl dizey ¢ocuk
yogun bakim Unitesine sahip olmasi ve hasta
basi monitorizasyona uygun EEG cihazinin
bulunmasi, ¢ok sayida kritik hastayr EEG
sonuglari ile birlikte degerlendirme firsatini bize
sunmustur.

EEG, kritik hastalarin biling degisikliklerinin
tani ve tedaviye yanitlarini degerlendirmede
onemli bir aractir. Calismamizin sonuglari
literatlirde bu alanda g¢ocuk hastalar zerinde
yapllmis olan az sayidaki ¢alismalari destekler
niteliktedir.

Sonug olarak, EEG c¢ekimi ve 6zellikle de
uzun slreli monitorizasyonlar ¢ocuk yogun
bakim Unitelerinin bir pargasi olmalidir.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Abstract

Purpose: To assess the usefulness and reproducibility of magnetic resonance angiography (MRA) for the
evaluation of intracranial aneurysms treated by endovascular coiling.

Materials and methods: 51 patients (18 men, 33 women; 21-86 year-old, mean age 50.2) with 54 aneurysms
treated by detachable platinum coils were included in this study. The patients were scheduled for follow-up MRA
imaging at three to six months after endovascular treatment. Two interventional neuroradiologists, evaluated
the TOF-MRA images blindly. Source MR images and volume rendering techniques of 3D TOF images such as
maximum intensity projection (MIP) and multiplanar reformation (MPR) were utilized for this purpose. Follow-up
digital subtraction angiography (DSA) was performed as a reference test on a biplane angiographic unit on the
sixth month and the first year depending on the patient's characteristics.

Results: DSA confirmed residual or recurrent aneurysmal flow in 5 patients out of 54 treated cerebral aneurysms;
two with tip of basilary artery, one with left MCA bifurcation, one with anterior communicating artery and one
with right supraclinoid internal carotid artery. Then the DSA images were compared with the MRA data. Total
agreement was 0.94 for MRA. Kappa coefficient was 0.74 for indicating good concordance of the readers for
MRA (95% CIl was 0.44 to 1.04).

Conclusion: MRAis areproducible technique for the follow-up of aneurysms after endovascular coil embolization.
Conventional catheter angiography as a gold standard test could be used to solve uncertain cases.

Key words: Cerebral aneurysm, endovascular treatment, coil embolization, magnetic resonance angiography,
digital subtraction angiography.

Dokdok M, Karaman K, Gocmen S. Follow-Up of endovascular coil embolization for intracranial aneurysms
using magnetic resonance angiography. Pam Med J 2021;14:812-817.

Oz

Amagc: Manyetik rezonans anjiyografinin (MRA) endovaskdler koil ile tedavi edilen intrakraniyal anevrizmalarin
takiplerinde kullanighligini ve tekrarlanabilirligini degerlendirmek.

Gereg¢ ve yontem: Platin koil ile tedavi edilen 51 hasta (18 erkek, 33 kadin; yas 21-86 yil, ort. yas 50,2 yil)
bu calismaya alindi. Hastalara, endovaskiiler tedaviden 3-6 ay sonra takip MRA planlandi. iki girisimsel
néroradyolog, TOF-MRA gérintulerini korleme deg@erlendirdi. Bu amagla, maksimum yogunluk projeksiyonu
(MIP) ve multiplanar reformasyon (MPR) gibi 3D TOF goriintilerinin kaynak MR gorintileri ve hacimsel igsleme
teknikleri kullaniimistir. Alti ay ile birinci yilda hastanin 6zelliklerine bagli olarak biplanar anjiografi tinitesinde bir
referans testi olarak takip dijital subtraksiyon anjiyografi (DSA) yapilmistir.

Bulgular: Tedavi edilen 54 serebral anevrizmali hastadan, 5’inde rezid(i veya rekirren anevrizma oldugu DSA
ile dogrulandi; ikisi baziler tepe, biri sol MCA bifurkasyosu, biri anterior komunikan arter ve biri sag supraklinoid
internal karotid arterdi. Daha sonra DSA, MRA verileriyle karsilastirildi. MRA igin toplam uzlagsma 0,94 idi. MRA
icin, okuyucularin iyi uyumunu goéstermek icin Kappa katsayisi 0,74 idi (%95 CI 0,44 ile 1,04 idi).

Sonug: MRA, endovaskiiler koil embolizasyonundan sonra anevrizmalarin takibi i¢in tekrarlanabilir bir tekniktir.
Altin standart bir test olarak konvansiyonel kateter anjiyografi stipheli olgulari géstermek igin kullanilabilir.

Anahtar kelimeler: Serebral anevrizma, endovaskiiler tedavi, koil embolizasyon, manyetik rezonans anjiyografi,
dijital subtraksiyon anjiyografi.
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Introduction

Although it has been increasingly used as a
first-line treatment of intracranial aneurysms [1,
2], endovascular treatment carries a potential
risk of aneurysm recanalization. The risk factors
for recanalization is not well defined. Therefore,
all patients should be followed up closely after
endovascular treatment. Digital Subtraction
Angiography (DSA) is still the reference imaging
modality in follow-up; however, it is invasive
and carries a risk of morbidity [2, 3]. Magnetic
resonance angiography (MRA) is a non-invasive
and radiation-free technique, and it can be used
to reduce the need for follow-up DSA [4-7].

The purpose of our study was to assess the
usefulness and reproducibility of MRA for the
evaluation of intracranial aneurysms treated
with coils endovascularly.

Material and methods

A total number of 51 patients (18 men, 33
women; 21-86 year-old, mean age 50.2) with 54
aneurysms treated by detachable platinum coils
were retrospectively included in this study. The
patients with stent-assisted coils were excluded
from the study if the stents had interfered MRA
evaluation. At the end of the embolization, the
treatment was documented by DSA.

The patients who had no contraindications
for MR were scheduled for the follow-up imaging
three to six months after endovascular treatment.
MRA was performed on 1.5 Tesla (Magnetom
Avanto, Siemens AG, Erlangen, Germany) or 3
Tesla (Magnetom Skyra, Siemens AG, Erlangen,
Germany) MR device using a 16 channel phased
array head coil. Three-dimensional time-of-flight
(3D-TOF) sequence was utilized in the axial
plane, and a saturation band was placed above
the acquisition volume to eliminate the venous
signal. 3D-TOF parameters for 3T MR were as
follows: TE 18 ms; TE 3.24 ms; flip angle 20°;
section thickness 0.77 mm; field of view 210
mm; matrix 256x256, and for 1.5 Tesla MR as
follows: TE 7 ms; TR 36 ms; flip angle 25°; field
of view 210 mm; slab effective thickness 0.65-
1.5; matrix 256x512.

Follow-up DSA was performed using a
biplane angiographic unit (Axiom Artis, Siemens
Medical Systems, Erlangen, Germany) at
six months to one year, depending on the
patient’s characteristics. It consisted of multiple
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projections and 3D rotational angiography of the
aneurysm parent artery. Through a 5F standard
diagnostic catheter, iodinated contrast material
was administrated with a power injector.

The study was approved by Anadolu
Medical Center Ethical Committee and all the
procedures were performed with the written
informed consent.

Evaluation of images

Two interventional neuroradiologists (K.K
and M.D), who did not perform the above
embolization, evaluated the TOF-MRA images
blindly. They were unaware of the DSA results
before and after coil embolization.

The quality of TOF-MRA images was
adequate in all patients. Minor artifacts were
observed predominantly 3T MRA images that
were related to the coils. However, they did not
interfere with image interpretation. Visualization
of the parent arteries was optimal in all cases.
MRA data were evaluated on a dedicated
workstation (Syngo, Siemens AG, Berlin,
Germany). Source MR images and volume
rendering techniques of 3D TOF images such
as maximum intensity projection (MIP) and
multiplanar reformation (MPR) were utilized for
this purpose.

Based on the DSA, the observers
assessed the occlusion status of the treated
aneurysm according to the following Raymond
classification [8]: Class 1, excluded aneurysm;
Class 2, persistence of residual neck; and Class
3, persistence of residual aneurysm. Images
were analyzed on a served workstation (Syngo,
Siemens AG, Berlin, Germany) using InSpace
3D software. The maximum size of the residual
lumen was also measured.

Results

The study included 54 treated cerebral
aneurysms. DSA as a gold standard confirmed
residual orrecurrentaneurysmalflowin 5 patients
out of 54 treated cerebral aneurysms; two with
tip of basilar artery (one Class 2, one Class 3)
(Figure 1), one with left MCA bifurcation (Class
2) (Figure 2), one with anterior communicating
artery (Class 2) and one with right supraclinoid
internal carotid artery (Class 2) classified
according to Raymond et al [8]. 49 patients
out of 56 were classified as Class 1 (excluded
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aneurysm). Incomplete aneurysm occlusions
consisted of four recurrences (7.4%) and one
residual aneurysm (1.8%), mean aneurysm
diameter was 3.7 mm. Complete aneurysmal
occlusion was seen at 49 aneurysms (90%).
The patients’ profile and aneurysm locations are
shown in Table 1.

MRA images were evaluated with the
presence and absence of an aneurysm only
without any classification. All 5 aneurysms cases
confirmed with DSA were identified with MRA by
both readers. There were three false-positive
cases on MRA compared to gold standard DSA.

Figure 1. Follow-up at 3-6 months after basilar top aneurysm coil embolization.
A) TOF-MRA raw data showed recurrent filling of basilar top aneurysm sac posterior to the coils (white arrow). B) 3D TOF-
MRA depicted aneurysmal sack filling of 6x3 mm. C) DSA confirmed the above findings (black arrow)

Figure 2. Follow-up 6 months after left MCA aneurysm coil embolization.
A) TOF-MRA raw data showed recurrent filling of left MCA aneurysm at neck (white arrow). B) 3D TOF-MRA depicted
aneurysmal neck filling of 2 mm. C) DSA confirmed the above findings (white arrow)

Table 1. Patient profile and aneurysm location before coiling

Total number of patients 51

Age range 21-86 mean 50.2
Female 33 (65%)
Male 18 (35%)
Aneurysm numbers 54

ACA and ACoA 9

ICA and PCoA 27

MCA 12

BA and PCA 6
Subarachnoid hemorrhage 17 (33%)
Headache 28 (55%)
Incidental 6 (12%)

ACA: Anterior Cerebral Artery, AcoA: Anterior Communicating Artery,

ICA: Internal Carotid Artery, PcoA: Posterior Communicating Artery,

MCA: Middle Cerebral Artery; BA: Basilar Artery, PCA: Posterior Cerebral Artery
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Statistical analysis

At the main step, the interobserver
agreement for TOF-MRA is evaluated. For this
purpose, k statistical test was calculated with
corresponding 95% confidence intervals (Cl).
For the categorical data, k values 0.6-0.79
indicated substantial agreement [9]. Then the
DSA is analyzed and compared with the MRA
data.

Due to small number of selected patients
during a short term follow-up, accuracy studies
including negative and positive predictive values
and sensitivity and specificity of MRA compared
to DSA were not in this study’s scope. Similarly,
subgroup analyses were not performed for the
test characteristics.

Interobserver agreement

Total agreement was 0.94 for MRA. Kappa
coefficient was 0.74 for indicating good
concordance of the readers for MRA (95% CI
was 0.44 to 1.04). Interobserver agreement
for DSA was not obtained, as it was regarded
reference test. We did not observe any adverse
event during or after the MR examination.
Discrepancies between both examiners were
noted in three cases. An additional peer reading
was performed to have a consensus in these
cases.

Discussion

Due to best efforts and technical
advancements, coiled aneurysms may
demonstrate persistent filling and re-growth
of the aneurysm sac. Therefore, follow-up
imaging is crucial for aneurysms treated with
endovascular coiling. In our study, TOF MR
angiography at both 1.5 T and 3.0 T showed
comparable results to the gold standard DSAwith
a high interobserver agreement, as shown by
others [10]. Hence, DSA did not always confirm
a suspected incomplete occlusion at MRA due
to low positive predictive value as implied in a
multicenter study conducted by Schaafsma et al.
[10]. We observed such cases, although there
was an interval up to three months between two
tests. It is not certain when in which risk groups
to perform follow-up angiography to detect
for reopening. The probability of reopening is
minimal in aneurysms with complete or near-
complete occlusion, as shown at 6-month follow-
up [10-12]. Nevertheless, it might be reasonable
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to pursue it in the mid and long term, while the
monitoring is adapted on a case-by-case basis
[11].

Although the recurrence rates might be as
high as 33.6%, retreatment is necessary in
about 10% to 15% of cases with embolized
aneurysms [8, 13]. There are 26 reports of late
bleeding after coil embolization of previously
unruptured aneurysms reported in the literature,
while sixteen of them occurred in large and giant
aneurysms [14]. Such aneurysms tend to have
a high aspect ratio and should be meticulously
observed. All delayed ruptures were observed
in aneurysms with dome filling in the residual
aneurysm (Raymond class 3).

DSA is still the gold standard to evaluate
aneurysm occlusion, but it is invasive. However,
a non-invasive image modality is required, such
as MRA, to replace DSA. In MRA, the blood
demonstrates high signal while coils have low
signal. MRA can clearly show residual high signal
aneurysm in a 3D fashion with reconstruction
capabilities. There is no significant difference
between DSA and MRA in the follow-up of
coiled embolized brain aneurysms, as shown
by many authors [4, 15, 16]. Besides, it might
be of limited use because pulsation artifacts
caused by the coils may interfere with images
in three-dimensional rotational angiography.
However, DSA may still be necessary,
especially in aneurysms treated with stent
remodeling. In one of our basilar tip aneurysm
cases; remodeling stent did not interfere with
interpretation of MRA due to residual filling of
large aneurysm. However, the decision should
be made depending on each case.

The sensitivity and specificity for detecting
residual flow within the coil mass were reported
between 90% and 100%, respectively, with
different MRA techniques [4, 7, 16]. In an early
study with 26 patients, there was a positive
predictive value of 100% and a negative
predictive value of 96% [17].Gonner et al. [18]
compared different TOF MRA protocols with two
different TE (6 ms vs 2.4 ms). These investigators
concluded that coil related artifacts on MRA
were reduced while visualization of the adjacent
parent vessel was improved by 36% with the
short TE sequences. As they demonstrated,
the shortest possible TE was the key factor in
improving perianeurysmal visualization [18].
Various types of coils are used for the occlusion
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of intracranial aneurysms. The Nexus coils were
found to have inherently larger artifacts with
MRA compared to other types of coils [19]. We
observed minor artifacts related to the used new
generation coils were observed on TOF-MRA
images in two patients, which did not interfere
with interpretation. There was a good correlation
between DSA and MRA by the readers.

Since Majoie et al. [20], many others have
demonstrated TOF-MRA might be utilized as
a first-line exam for coiled aneurysm follow-up
[21-23]. In a meta-analysis in the follow-up of
embolized aneurysms with contrast-enhanced
MRA and TOF-MRA, there were no significant
statistical differences [24].

In our study, MRA was shown as a
reproducible method for the assessment of
intracranial aneurysms after coil embolization.
Although TOF-MRA and DSA techniques
showed similar results of aneurysm occlusion
after embolization, catheter angiography
remains the gold standard for evaluating treated
aneurysms and should be used in cases of
diagnostic uncertainty.

Conflict of interest: No conflicts of interest was
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Abstract

Purpose: The Systematic Coronary Risk Estimation (SCORE) system is used to determine 10-year
cardiovascular risk. Myocardial performance index (MPI), a well-accepted echocardiographic parameter, is used
to provide any information about the global function of the ventricle. We aimed to investigate the relationship
between MPI and SCORE.

Materials and methods: A total of 168 participants with chronic coronary syndrome (CCS) presented to
cardiology outpatient clinic between 1 June and 31 December 2020 were retrospectively enrolled in the study.
Cardiovascular risk estimation was calculated by SCORE assessment. The participants were divided into two
groups as 46 patients with low cardiovascular risk, and 122 patients with moderate-high-very high risk, according
to the SCORE. Laboratory parameters and echocardiography findings of the patients were recorded.

Results: There was no difference in body mass index, office systolic, and diastolic blood pressure between
the groups. While blood glucose was 94.5 (83.0-110.3) in the low-risk group, it was 101.0 (90.0-130.5) in the
moderate-high risk patient group (p=0.007). Similarly, Urea, creatinine, lactate dehydrogenase, total cholesterol,
NT pro-BNP, and Troponin T in the moderate-high risk group were significantly higher than was the low-risk
group. MPI was significantly higher in the moderate-high risk patient group (p<0.001). MPI (OR=2.358, 95%
Cl:1.033-5.382, p=0.042), urea (OR=1.090, 95% CI:1.019-1.166, p=0.012), and glucose (OR=1.023, 95%
Cl1:1.003-1.043, p=0.025) were independently associated with the moderate-high SCORE.

Conclusion: We found that MPI predicted a moderate-high SCORE system. Further studies are warranted to
better clarify the association of SCORE with echocardiographic parameters including MPI.

Key words: Myocardial performance index, Systematic Coronary Risk Estimation (SCORE) system, chronic
coronary syndrome, cardiovascular risk.

Harbalioglu H, Genc O, Yildirim A. Myocardial performance index is associated with Systematic Coronary Risk
Estimation (SCORE) system in chronic coronary syndrome. Pam Med J 2021;14:818-827.

Oz

Amag: Sistematik Koroner Risk Tahmin (SCORE) sistemi, 10 yillik kardiyovaskdler riski belirlemek i¢in kullanilir.
Kabul géren bir ekokardiyografik parametre olan miyokardiyal performans indeksi (MPI), ventrikiliin global iglevi
hakkinda bilgi saglamak i¢in kullanilir. Biz; MPI ve SCORE arasindaki iligkiyi arastirmayi amagladik.

Gereg ve yontem: 1 Haziran-31 Aralik 2020 tarihleri arasinda kardiyoloji poliklinigine bagvuran kronik koroner
sendromlu (KKS) toplam 168 hasta retrospektif olarak galismaya alindi. Kardiyovaskdler risk tahmini SCORE
degerlendirmesi ile hesaplandi. SCORE'a gore hastalar dislk kardiyovaskdler riskli 46 hasta ve orta-ylksek-
cok ylksek riskli 122 hasta olarak iki gruba ayrildi. Hastalarin laboratuvar parametreleri ve ekokardiyografi
bulgulari kaydedildi.

Bulgular: Gruplar arasinda vicut kitle indeksi, ofis sistolik ve diyastolik kan basinci acisindan fark yoktu. Kan
sekeri dusuk risk grubunda 94,5 (83,0-110,3) iken, orta-ylksek riskli hasta grubunda 101,0 (90,0-130,5) idi
(p=0,007). Benzer sekilde, orta-yiiksek risk grubundaki Ure, kreatinin, laktat dehidrogenaz, total kolesterol,
NT pro-BNP ve Troponin T, disuk risk grubuna gore anlamli olarak daha yuksekti. Orta-ylksek riskli hasta
grubunda MPI anlamh olarak daha ylksekti (p<0,001). MPI (OR=2,358, %95 CI:1,033-5,382, p=0,042), ure
(OR=1,090, %95 CI:1,019-1,166, p=0,012) ve glikoz (OR=1,023, %95 CI:1,003 -1,043, p=0,025) bagimsiz
olarak orta-ylksek SCORE ile iligkilendirildi.

Sonug: MPI'nin orta-yliksek SCORE sistemini 6ngérdiginid bulduk. SCORE ile MPI de dahil olmak lzere
ekokardiyografik parametreler arasindaki iliskiyi daha iyi agikliga kavusturmak igin ileri calismalara ihtiyag vardir.

Anahtar kelimeler: Miyokardiyal performans indeks, Sistematik Koroner Risk Tahmin (SCORE) sistemi, kronik
koroner sendrom, kardiyovaskdiler risk.

Hazar Harbalioglu, MD, Specialist of Cardiology, Duzce Ataturk State Hospital, Department of Cardiology, Duzce, Turkey, e-mail: hazarhmail@
hotmail.com (https://orcid.org/0000-0002-6694-814X) (Corresponding Author)

Omer Geng, MD, Specialist of Cardiology, Agri Training and Research Hospital, Department of Cardiology, Agri, Turkey, e-mail: dr.genc@
hotmail.com (https://orcid.org/0000-0002-9097-5391)

Abdullah Yildinm, MD, Specialist of Cardiology, University of Health Sciences - Adana Health Practices and Research Center, Department of
Cardiology, Adana, Turkey, e-mail: dr.yildirimabdullah@gmail.com (https://orcid.org/0000-0002-707 1-8099)

818



Pamukkale Medical Journal 2021;14(4):818-827

Harbalioglu et al.

Harbalioglu H, Geng O, Yildinm A. Kronik koroner sendromda miyokardial performans indeks ile Sistematik
Koroner Risk Tahmini (SCORE) arasindaki iliski. Pam Tip Derg 2021;14:818-827.

Introduction

Cardiovascular diseases, the leading cause
of mortality in both men and women, account for
46% of deaths in Europe [1]. There are many
risk factors associated with cardiovascular
events such as male gender [2], advanced age
[2], high blood pressure [3], high low-density
lipoprotein (LDL) [4], smoking [5], and diabetes
mellitus [6]. Various risk scores have been
developed to select patients at moderate-high
risk to receive primary preventive treatment
approaches including lipid-lowering therapy
and lifestyle change. The Systematic Coronary
Risk Estimation (SCORE) scoring tool,
calculated using age, sex, total cholesterol,
systolic  blood pressure, and smoking
parameters, is recommended by the European
Society of Cardiology to determine 10-year
cardiovascular risk [7]. This scoring aims to
reduce cardiovascular deaths via measures and
treatment protocols to be practiced according to
the determined risk level.

Myocardial performance index (MPI),
which is a doppler-derived echocardiographic
parameter easy to obtain, is calculated by
summing the isovolumetric relaxation time and
the isovolumetric contraction time and dividing it
by the ejection time [8]. The ratio of isovolumetric
contraction time to ejection time reflects the
systolic function of the ventricle, while the ratio
of isovolumetric relaxation time to ejection time
reveals the diastolic function of the ventricle
[9]. Many studies reported that the increase
in MPI, which provides information about both
systolic and diastolic function of the ventricle,
is associated with diseases that affect the
cardiovascular system, such as hypertension
[10], coronary artery disease [11], congestive
heart failure [12], pulmonary hypertension
[13], chronic obstructive pulmonary disease
[14], and cardiac amyloidosis [15]. Since MPI
is less affected by the image quality and also
demonstrates diastolic dysfunction, it enables
us to better evaluate global left ventricular (LV)
function, compared to ejection fraction [16].
There are few studies on echocardiographic
parameters that may be related to the SCORE
and even might predict a higher SCORE. We,
therefore, believe this point should be clarified.
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Thus, in order to overcome this deficiency,
to some extent, we aimed to investigate the
relationship between MPI and SCORE, which
reflects cardiovascular risk.

Materials and methods
Study population and design

168 patients with chronic coronary
syndrome (CCS) who admitted to Dizce
Ataturk State Hospital cardiology outpatient
clinic between 1 June and 31 December
2020 were retrospectively included in the
study. The diagnosis of CCS was made after
the confirmation by imaging procedures
(myocardial perfusion scintigraphy (MPS) or
coronary CT angiography) or a positive exercise
test for patients with effort-related typical
chest pain (localized to retrosternal/anterior
chest, arm, shoulder, jaw, and relieved by rest
or nitrate or shortness of breath, equivalent
to angina) [17]. Of the study population, 95
patients were positive for exercise test, 38
patients for MPS, and 35 patients for coronary
computed tomography. The participants were
divided into two groups as 46 patients with
low cardiovascular risk, and 122 patients with
moderate-high-very high risk according to
the SCORE assessment tool. Demographic
data of the study population consisting of age,
gender, comorbidities, smoking, and body mass
index were recorded. Laboratory parameters
including hemogram, glucose, urea, creatinine,
lipid profile, Troponin T both on admission
and peak, N-terminal pro-BNP, C-reactive
protein (CRP), and lactate dehydrogenase
(LDH) were analyzed. Glomerular filtration rate
(GFR) was calculated by the Modification of
Diet in Renal Disease (MDRD) method [18].
Echocardiography findings of the patients
were recorded. Cardiovascular risk estimation
was calculated by SCORE assessment. The
study was conducted in accordance with the
Declaration of Helsinki. Patients were excluded
if they had coronary artery disease, diabetes
mellitus, cerebrovascular disease, peripheral
artery disease, moderate-severe chronic renal
failure (GFR<60 ml/min /1.73 m?), heart failure
with reduced EF (EF<50%), severe valve
insufficiency, active infection or malignancy.
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An institutional ethics committee, Cukurova
University Faculty of Medicine Clinical Research
Ethics Committee, approved the study protocol.
The need for written informed consent was
waived due to the retrospective nature of the
study.

SCORE algorithm

In the European Society of Cardiology’s
guideline on cardiovascular disease prevention
in clinical practice, the risk algorithm of
countries has been determined by a 10-year
cardiovascular risk assessment [7]. SCORE
was calculated for each patient using age,
sex, smoking status, systolic blood pressure,
and total cholesterol levels according to the
European high-risk chart. Determination of
cardiovascular risk algorithm was as follows;
those with a SCORE of < 1 as low-risk, those
with a SCORE of 1 <to <5 as intermediate-risk,
those with a SCORE of 5 < to <10 as high-risk,
and those with a SCORE of >10 as very high-
risk patients.

Echocardiographic findings

Measurements were taken from the
participants in the left decubitus position with
a VIVID 7 (GE-Vingmed, Horten, Norway)
echocardiography device using a 3.5 MHz
cardiac probe. Ejection fraction (EF) was
measured by using the modified Simpson
method [19]. In echocardiographic evaluation,
left atrial diameter, left ventricular systolic
volume, left ventricular diastolic volume,
interventricular wall thickness, and posterior wall
thickness were recorded. MPI was calculated
by measuring isovolumetric contraction time
(IVCT), isovolumetric relaxation time (IVRT),
and ejection time (ET), with the (IVCT + IVRT) /
ET formula [20] (Figure 1).

Statistical analysis

An analytical (Kolmogorov—Smirnov test)
method and visual methods (histograms and
probability plots) were used to test the normality
of distribution. Categorical variables were

MPI = (IVCT + IVRT) / ET

%

IVCT IVRT

Figure 1. lllustration of how to calculate MPI in echocardiographic evaluation.
IVRT: isovolumetric relaxation time, IVCT: isovolumetric contraction time, ET: ejection time
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expressed as numbers and percentages (%),
while continuous variables were expressed
as mean = standard deviation (SD) or median
(interquartile range). Fisher’s exact test and
The Chi-square test were utilized to compare
categorical variables. The Student t-test and
the Mann-Whitney U test were used to compare
continuous variables where appropriate. All
of the significant parameters in the univariate
analysis with p<0.1 were selected for the
multivariable model and stepwise logistic
regression analysis with backward selection was
used to identify the independent association of
a high SCORE. The odds ratio (OR) and 95%
confidence interval (Cl) of each independent
variable were calculated. Receiver operating
characteristic (ROC) curve analysis was used
to determine the cut-off value of MPI level for
determining high SCORE with the Youden index
(Youden index = Max ([sensitivity] + [specificity]
- 1). A 2-tailed p-value of <0.05 was considered
significant throughout the study. In all statistical
analyses; SPSS 20.0 Statistical Package
Program for Windows (SPSS Inc., Chicago, IL,
USA) and MedCalc statistical software v19.5.6
(Ostend, Belgium) were utilized.

Results

A total of 168 individuals participated in our
retrospective cohort, 46 of whom were at low risk
in SCORE assessment. The mean age in the
low-risk group was lower than in the moderate-
high risk group (45.4+5.9 vs 57.0£10.4,
p<0.001). There was no difference in body
mass index, office systolic, and diastolic blood
pressure between the groups. In comorbidities,
Hypertension and chronic obstructive pulmonary
disease were similar between the two groups.
While blood glucose was 94.5 (83.0-110.3)
in the low-risk group, it was 101.0 (90.0-
130.5) in the moderate-high risk patient group
(p=0.007). Similarly, Urea, creatinine, lactate
dehydrogenase, total cholesterol, NT pro-BNP,
and Troponin T in the moderate-high risk group
were significantly higher than the low-risk group.
SCORE was 2 (1-9) in the study population
and 4 (1-15) in the moderate-high SCORE
group. The demographic data and laboratory
parameters of the patients are shown in detail
in Table 1. EF was higher in the low-risk patient
group (p=0.02). MPI was significantly higher in
the moderate-high risk patient group (p<0.001).
However, no difference was observed in other
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echocardiographic parameters (Table 2).
SCORE system was positively correlated with
MPI (r:0.325, p<0.001), fasting blood glucose
(r:0.369, p<0.001), and urea (r:0.311, p<0.001)
(Table 3). These relationships are demonstrated
more clearly in the scatter plot analysis (Figure
2).

In the stepwise logistic regression analysis;
MPlI  (OR=2.358, 95%  CI:1.033-5.382,
p=0.042), urea (OR=1.090, 95% CI:1.019-
1.166, p=0.012), and glucose (OR=1.023, 95%
Cl: 1.003-1.043, p=0.025) were independently
associated with the moderate-high SCORE
assessment (Table 4). The association of NT
pro-BNP with SCORE was close to statistical
significance after adjustment (OR=1.006,
95% CI:0.999-1.013, p=0.074). In receiving
operating characteristics (ROC) curve analysis;
MPI value of >0.57, based on the youden-index,
determined moderate-high SCORE system,
with 93.2% sensitivity and 41.3% specificity
(AUC:0.709, 95% ClI, p<0.001) (Figure 3).

Discussion

This is the first study to reveal the relationship
between SCORE assessment, which is
used to determine estimated cardiovascular
risk, and MPI, a popular doppler-derived
echocardiographic parameter for demonstrating
global LV function. The main result of our study
was that MPI was independently associated
with moderate-high SCORE system.

In a study with a mean age of 70 years, co-
morbidities and echocardiographic findings of
the patients were evaluated and patients were
followed up for an average of 6.8 years. As a
result of the study, it has been found that MPI
predicted cardiovascular mortality [21]. This
inference has been attributed to the association
of MPI with left ventricular hypertrophy, arterial
compliance, and peripheral resistance as well
as left ventricular functions. In another study by
Kilig et al. [22], compared cardiac syndrome X,
a syndrome which is characterized by abnormal
coronary flow reserve, insulin resistance,
abnormal autonomic control, increased sodium
hydrogen exchange, angina-like chest pain,
microvascular spasm, positive cardiac stress
test, and normal coronary arteries, with the
control group, EF was similar between the two
groups, while MPI was significantly higher in
the cardiac syndrome X group. That conclusion
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Table 1. Demographic and laboratory parameters of the study population

Low SCORE (n:46) Moderate-high SCORE  All patients (n:168)  p value
(n:122)

Age (years) 45.43+5.99 57.00+10.41 53.83+10.72 <0.001
Sex (male), n (%) 17 (36.9) 62 (50.8) 79 (47.0) 0.108
Body mass index (kg/ 29.36+5.15 29.37+5.68 29.37+5.52 0.993
m?)
Systolic blood pressure  115.66+13.55 119.41+13.61 118.44+13.65 0.126
(mmHg)
Diastolic blood pressure  75.14+9.98 74.79+8.87 74.88+9.14 0.831
(mmHg)
Current smoker, n (%) 10 (21.7) 37 (30.3) 47 (28.0) 0.170
Hypertension n (%) 16 (34.8) 54 (44.3) 70 (41.7) 0.266
COPD, n (%) 2(4.3) 13 (10.7) 15 (8.9) 0.243
Laboratory parameters
Fasting blood glucose 94.50 (83.00-110.25) 101.00 (90.00-130.50) 99.00 (88.00-123.00) 0.007
(mg/dL)
Urea (mg/dL) 23.00 (19.00-27.00) 29.50 (25.10-35.95) 27.50 (23.00-35.00) <0.001
Creatinine (mg/dL) 0.70 (0.60-0.90) 0.80 (0.70-0.90) 0.80 (0.70-0.90) 0.022
Lactate dehydrogenase  212.00 (187.00-303.75) 263.00 (207.00-338.00) 252.00 (196.50-335.50) 0.043
(U/L)
Total cholesterol (mg/ 179.58+35.12 200.81+46.71 194.79+44.67 0.002
dL)
HDL (mg/dL) 44.04+22.31 45.98+12.46 45.43+15.84 0.485
LDL (mg/dL) 118.73+30.78 130.00+£37.62 126.80+£36.08 0.073
Triglyceride (mg/dL) 159.22+72.72 179.06+87.77 173.43184.03 0.176
CRP (mg/L) 0.20 (0.10-0.50) 0.30 (0.10-0.57) 0.20 (0.10-0.50) 0.273
Hemoglobin (g/dL) 14.00 (12.45-15.00) 13.95 (13.00-15.25) 14.00(12.97-15.02 0.814
White blood cell (10%/uL) 7.23 (6.49-8.60) 7.27 (5.80-9.06) 7.21 (5.90-8.76) 0.581
Platelet count (10%/uL) 259.90+65.47 251.83+66.98 253.94166.45 0.517
NT pro-BNP (pg/ml) 68.10 (36.00-110.00)  84.56 (55.57-173.70) 77.77 (50.87-147.50)  0.003
Troponin T (ng/mL) 3.92 (0.00-6.80) 8.00 (3.90-11.47) 6.39 (3.47-10.38) 0.001
Drugs, n (%)
Angiotensin converting 5(11.6) 7 (6.2) 12 (7.7) 0.314
enzyme inhibitor
Angiotensin receptor 5(11.6) 22 (19.5) 27 (17.3) 0.247
blocker
Beta blocker 5(11.6) 13 (11.5) 18 (11.5) 1.000
Calcium channel blocker 3 (7.0) 8(7.1) 11(7.1) 1.000
Diuretic 5(11.6) 18 (15.9) 23 (14.7) 0.498
Acetylsalicylic acid 4 (9.3) 12 (10.6) 16 (10.3) 1.000

COPD, chronic obstructive pulmonary disease; HDL, high-density lipoprotein; LDL, low-density lipoprotein;
CRP, C-reactive protein; NT pro-BNP, N-terminal pro-Brain natriuretic peptide.
Note: those with a SCORE of < 1 are at low SCORE group, those with a SCORE of 2 1 are at moderate-high SCORE group
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Table 2. Echocardiography parametres of the study population

Low SCORE Moderate-high All patients p value
(n:46) SCORE (n:122) (n:168)
Ejection fraction (%) 62.97+£3.90 60.53+6.45 61.211£5.94 0.020
Left atrium diameter 3.45+0.44 3.49+0.36 3.48+0.38 0.570
(cm)
Left ventricular systolic ~ 35.37+10.94 39.63+17.09 38.78+16.11 0.130
volume (ml)
Left ventricular diastolic = 107.80+34.87 101.49+36.36 103.33+£35.93 0.328
volume (ml)
Interventricular wall 1.04+0.17 1.00+0.20 1.01£0.19 0.344
thickness (cm)
Posterior wall 0.97+0.21 0.910.19 0.93+0.19 0.100
thickness(cm)
Myocardial perfomance  0.66+0.18 0.80+0.18 0.76+0.19 <0.001
index

Note: those with a SCORE of < 1 are at low SCORE group, those with a SCORE of = 1 are at moderate-high SCORE group

Table 3. Association of SCORE assessment tool with glucose, MPI and urea

r p
MPI 0.325 <0.001
Urea (mg/dL) 0.311 <0.001
Glucose (mg/dL) 0.369 <0.001

*Spearman’s rho correlation coefficient. MPI: Myocardial performance index

Table 4. Univariate and multivariate regression analysis of independent risk factors for SCORE
system

Variable Univariate Analysis Multivariate Analysis
OR (95% Cl) p-value OR (95% Cl) p-value

Glucose (mg/dL) 1.017 0.011 1.023 0.025
(1.004-1.030) (1.003-1.043)

Urea (mg/dL) 1.119 <0.001 1.090 0.012
(1.061-1.180) (1.019-1.166)-

Lactate dehydrogenase (U/L) 1.002 0.126 - -

B-type natriuretic peptide (pg/ml)  (0.999-1.005) 1.006 0.074
1.008 0.018 (0.999-1.013)
(1.001-1.015)

Troponin T (ng/mL) 1.094 0.014 - -
(1.018-1.176)

Ejection Fraction (%) 0.918 0.022
(0.852-0.987)

MPI 3.875 <0.001 2.358 0.042
(2.021-7.430) (1.033-5.382)

p-value <0.05 was considered significant. MPI: Myocardial performance index. Nagelkerke R?:0.172. p<0.001
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Figure 2. Scatter plot graphs that indicate the association of SCORE system with MPI, urea and,
fasting blood glucose
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Figure 3. ROC curve analysis of MPI for determining moderate-high SCORE system in patients with
chronic coronary syndrome.
AUC: area under the curve, Cl: confidence interval, MPI: myocardial performance index
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is not surprising since myocardial ischemia
caused by increased oxidative stress and
radical oxygen species in cardiac syndrome
X patients impairs cardiac functions, which is
associated with an increase in MPI. As stated
before, the fact that MPI shows both systolic and
diastolic functions and hereby provides more
insight into total cardiac performance compared
to ejection fraction has made its relationship
with SCORE more important. Therefore, the
association of SCORE, which is determined by
demographic and laboratory parameters, with
that echocardiographic parameter may give us
a clinical and pathophysiological approach.

In one study Al Daydamony et al. [23], 24-
hour Holter monitoring was applied to type-2
DM patients without a history of heart failure
or coronary artery disease, and ST changes
were observed. Patients with ST-elevation or
depression were diagnosed with silent ischemia
and MPI was significantly higher in patients with
a diagnosis of silent ischemia. Prolonged IVCT
and shortened ET have been reported in heart
failure patients with myocardial infarction (Ml).
In addition, MPI predicted the severity of the
disease and the development of heart failure
following MI [24]. Similarly, MPI is successful
in predicting in-hospital major adverse cardiac
events consisting of death, heart failure, post-
MI angina, and arrhythmia in patients with Ml
[25]. After percutaneous coronary intervention,
a significant decrease in MPI, which could be
associated with improvement in LV systolic
function, was detected in patients with stable
coronary artery disease [26].

Despite systolic functions at the physiological
limit, diastolic dysfunction is frequently reported
in diabetic patients [27, 28]. Underlying
neurohumoral changes, cardiovascular
diseases, microangiopathies, interstitial fibrosis,
and extracellular collagen deposition may impair
myocardial relaxation in DM [29, 30]. Consistent
with this result, there is a positive correlation
between albuminuria and MPI [31].

In hypertensive patients, deterioration in
myocardial functions might be associated
with other reasons such as left ventricular
mass increase without hypertrophy, change
in collagen matrix density in myocardial
tissue and left ventricular architecture, and
increased ‘afterload’, apart from classical
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physiopathological explanations [32]. The
study by Yilmaz et al. [33] that compares
hypertensive patients with  different left
ventricular geometries with healthy individuals
revealed that MPI was significantly higher in
all hypertensive patient groups. The fact that
hypertension, one of the parameters used in
SCORE calculation, is also responsible for
the increase in MPI supports the theory of our
study. Smoking is a firmly established risk factor
for coronary and peripheral vascular disease.
Most significantly, smoking is associated with
impaired coronary blood flow responses during
increased myocardial demand and might
thereby contribute to myocardial ischemia in
patients with CAD [34]. Studies indicating that
MPI increases with smoking are also in line with
our conclusion [35, 36]. This increase in MPI is
thought to be due to impaired diastolic filling and
prolonged IVRT. Taking precautions according
to the SCORE assessment is considerable
in preventing cardiovascular diseases. In this
regard, the association of increased MPI with
SCORE provides us with a different perspective
for identifying a population at moderate-high
cardiovascular risk and offers a new approach
in determining treatment priority.

As a result; we found that MPI was
independently associated with SCORE, a
well-established tool in the assessment of
10-year cardiovascular risk. This result is
crucial in terms of providing a perspective
that an echocardiographic parameter could
also be used for risk assessment in outpatient
clinic conditions. Comprehensive prospective
investigations, however, are required to test this
conclusion.

Limitations

The limitations of the study could be listed as
follows; (i) Although we documented ischemia
by various imaging methods, we did not confirm
this via coronary angiography, which may be
considered as the major limitation of our study,
(ii) The retrospective observational study design
prevented us from obtaining follow-up data, (iii)
The present study with a small sample size
makes statistical analysis poor, (iv) Because
of retrospective nature, as stated above,
echocardiographic evaluation was performed by
different echocardiographers in our cardiology
outpatient clinic, not by a previously determined
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independent echocardiographer, intra and
inter-observer analysis, therefore, could not be
conducted.
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Abstract

Purpose: Dilated cardiomyopathy is characterized by impaired myocardial contractility and cardiac dilatation.
Most cases in children are idiopathic despite diagnostic developments. In this study, we aimed to review children
with dilated cardiomyopathy and attempt to determine the prognostic factors.

Materials and methods: A total of 59 children with a diagnosis of dilated cardiomyopathy were evaluated
retrospectively between January 2005 to January 2013. The age of onset of symptoms, gender, parental
consanguinity, electrocardiography findings, presence of cardiomegaly in the telecardiograpy, left ventricular
ejection fraction and shortening fraction on prognosis were evaluated.

Results: The mean age of patients was 49.2+59.2 months and the male/female ratio was 1.03/1. Heart failure
symptoms and signs were the most common cause of admission. The most common electrocardiographic
finding was left ventricular hypertrophy in 32.2% and cardiomegaly was observed on telecardiography in 77.8%.
The left ventricular ejection and shortening fraction of patients’ were 38.4+14.5% and 18.848.4% at the time
of the diagnosis and 51+18.6% and 26.8+11.6% at the end of the follow-up, respectively. The mean follow-up
period was 27.5+27.7 months and the mortality rate was 42.4%. The main factors affecting prognosis have been
found as detection of electrocardiographic changes, cardiomegaly, and lower left ventricular ejection fraction at
the time of the diagnosis.

Conclusion: Dilated cardiomyopathy remains a challenging disease and the prognosis is poor. In our study, the
most important prognostic markers affecting survival were determined by the presence of electrocardiographic
changes, cardiomegaly, and a reduced ejection fraction.

Key words: Children, dilated cardiomyopathy, prognostic factors.

Koca Yozgat A, Karademir S. Clinical and prognostic factors in children with dilated cardiomyopathy. Pam Med
J 2021;14:828-834.

Oz

Amag: Dilate kardiyomiyopati, sol ventrikll kontraktilitesinde bozulma ve kardiyak dilatasyon ile seyreden bir
hastaliktir. Tanisalilerlemelere ragmen cocuklardaki cogu vaka idiyopatiktir. Calismamizda dilate kardiyomiyopatili
cocuk hastalarda prognozu etkileyen faktorleri degerlendirmeyi amacladik.

Gereg¢ ve yontem: Dilate kardiyomiyopati tanisi konulan 59 hasta, Ocak 2005-Ocak 2013 tarihleri arasinda
retrospektif olarak incelendi. Prognoz agisindan; hastalarda semptomlarin baslama yasi, hastalarin cinsiyeti,
anne-baba akrabaldi, elektrokardiyografik bulgu ve telekardiyogramda kardiyomegali varli§i, ekokardiyografide
ejeksiyon fraksiyonu ve kisalma fraksiyonu degerlendirildi.

Bulgular: Hastalarimizin ortalama yaslar 49,2+59,2 ay olup, erkek/kiz orani 1,03/1 idi. Hastalar en sik kalp
yetersizligi semptom ve klinik bulgulari ile basvurmustu. En sik elektrokardiyografi bulgusu sol ventrikul
hipertrofisi (%32,2) idi ve telekardiyografide hastalarin %77,8'inde kardiyomegali saptandi. Ekokardiyografik
incelemede; hastalarin sol ventrikil ejeksiyon ve kisalma fraksiyonlari tani aninda %38,4+£14,5 ve %18,8+8,4
olup, takip slresi sonundaise %51+18,6 ve %26,8+11,6 idi. Ortalama takip slresi 27,5+27,7 ay ve mortalite orani
%42,4 olarak bulundu. Prognozu etkileyen ana faktorler incelendiginde; tanida hastalarda elektrokardiyografik
degisiklik, kardiyomegali olmasi ve ejeksiyon fraksiyonlarinin disiik olmasinin sagkalimi etkiledigi goéruldu.
Sonug: Dilate kardiyomiyopati tedavisi zor bir hastalikdir ve prognozu kétidir. Tani aninda elektrokardiyografik
bulgu ve telekardiyografide kardiyomegali olmasi ve EF degerlerinin dusik olmasi hastalarin sagkalimini
etkileyen en 6nemli belirteglerdir.

Anahtar kelimeler: Cocuk, dilate kardiyomiyopati, prognostik faktorler.
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Introduction

Dilated cardiomyopathy (DCM) is the
most common cardiyomyopathy and a
considerable cause of mortality in children
[1]. Dilated cardiomyopathy is a myocardial
disorder characterized by impaired myocardial
contractility and cardiac dilatation that causes
congestive failure of the heart. The annual
incidence of DCM is 0.34 to 1.13 per 1 million
children [2]. The etiology is varied but most of the
cases in children are idiopathic; the remainder
are secondary to various factors, such as
familial, infectious myocarditis, mitochondrial,
metabolic or malformation syndromes and
neuromuscular disease [3]. Descripiton of
familial cardiomyopathy with or without a
specific genetic mutation may be important for
the treatment of family members [4].

The prognosis of patients with DCM is in a
wide spectrum between sudden recovery and
severe heart failure. In prior studies from the
Pediatric Cardiomyopathy Registry, the survival
rates of patients range from 75 to 80% and from
60 to 75%, at one to five years, respectively [4,
5].

Despite advances in treatment, such as
B-blockers, diuretics and angiotensin converting
enzyme inhibitors, the prognosis of DCM in
children remains poor, and organ survival has
changed little over the past 20 years. Currently
the only effective treatment in patients who
unresponsive to medical treatment is cardiac
transplantation [6].

In pediatric patients, prognostic factors of
DCM are not well identified until now because
of the diseases heterogeneity. In children the
published data are rare and little is known
about long-term clinical course and factors
that may influenced prognosis, better or worse.
Identifying the prognostic factors for patients
who have a poor outcome is necessary and
thus, cardiac transplantation could be offered to
those patients as a therapeutic option.

In this study we aimed to review the children
with dilated cardiomyopathy and attempt to
determine prognostic factors.

Material and methods

This retrospective study comprised of 59
children with dilated cardiomyopathy at Dr.
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Sami Ulus Maternity, Child Health and Diseases
Training and Research Hospital between
January 2005 to January 2013 and this is the
first authors’ pediatric thesis because of a
retrospective study, there is no ethics committee
approval. The diagnosis of DCM was based on
the presence of ventricular enlargement and
systolic dysfunction with normal left ventricles
wall thickness in echocardiography determined
by the American Heart Association in 2006 [7].

Patients with congenital cardiac disease,
arrhythmogenic and other cardiomyopathies,
Kawasaki's disease, ischaemic cardiac
diseases, systemic arterial hypertension,
cardiomyopaties due to cardiotoxic agents and
inborn errors of metabolism, neuromuscular
disease, rheumatic heart disease, septicaemia,
Chagas’ disease were all excluded.

Clinical records of 59 patients were analyzed
for data on age, gender, consanguinity
between parents, familial history, complaints
on presentation, physical  examination
findings, electrocardiography (ECG) and
echocardiography findings at the time of
diagnosis and prognosis.

The age of onset of symptoms, gender,
consanguinity  between parents, ECG
findings, presence of cardiomegaly in the
telecardiography, left ventricular ejection
fraction (LVEF) and shortening fraction (LVFS)
measurements on prognosis were evaluated.
The survival of the patients was evaluated from
the time of diagnosis.

Statistical analysis

Statistical analyses were performed using
the SPSS 15.0 programme (Statistical package
for the social sciences IBM Corp., Armonk, NY,
USA). Comparative variables were reported as
mean and range. Whether continuous variables
fit the normal distribution was evaluated using
visual (histogram and probability plots) and
analytical tests (Kolmogorov-Smirnov/Shapiro-
Wilk tests). Independent sample t-test was
used for comparative analysis between the
two groups, and the Mann-Whitney U test was
used for data that did not conform to the normal
distribution. Pearson chi-square test was used
in comparison analysis for categorical variables
between independent groups. The differences
with a p-value of less than 0.05 were considered
as statistically significant and the confidence
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interval was 95%. The survival times of the
patients were evaluated using Kaplan-Meier
method and Cox regression analysis.

Results

The mean age of patients was 49.2+59.2
months (10 days-183 months) and 32 patients
(54.2%) were under, and 27 patients (45.8%)
above two years of age. Thirty (50.8%) of the
patients were female and 29 (49.2%) were
male. Parental consanguinity and familial
history of DCM were determined in 24 (40.7%)
and in 1 (1.6%) patients, respectively. A history
of pneumonia or upper respiratory tract infection
was defined in 41 (69.4%) patients within a
month before diagnosis.

Heart failure symptoms and signs were
the most common cause of admission in both
age groups (n=40, 67.7%). The most common
physical examination findings were 2—3/6 degree
systolic murmur heard at apical localization
(n=43, 72.8%) and tachycardia (n=38, 64.3%).
Table 1 shows the complaints and physical
examination findings on the presentation of the
59 patients.

On electrocardiography, the most common
findings were left ventricular hypertrophy in 19
patients (32.2%), right ventricular hypertrophy
in 6 (10.1%), ST-T changes in 5 (10.1%),
voltage suppression in 4 (8.4%), arrhytmia in
3 (6.7%), and biventricular hypertrophy in 1
(1.6%) patients. Of 4 patients with arrhythmia,
1 had supraventricular tachycardia and 3 had
ventricular extrasystoles. Cardiomegaly was
present in 46 (77.8%) of the patients in the
telecardiography.

At the time of the diagnosis, in the
transthoracic echocardiographic examinations,
mean left ventricle end-diastole diameter
(LVEDd) was determined as 41.57+2.5 mm,
mean LVEF as 38.4114.5%, mean LVFS as
18.8+8.4%. At the end of the follow-up period,
the mean LVEF was 51+18.6% and mean LVFS
was 26.8+11.6%. According to age groups of
2 years LVEF and LVFS values are shown in
Table 2.

The median follow-up period of our patients
was 21.2 months, ranged from 1 day to 86
months. Two (3.3%) patients underwent cardiac

Table 1. Complaints and physical examination findings at the time of diagnosis

Number %
Complaints*
Cough 38 64.3
Shortness of breath 32 54
Anorexia 29 49.1
Weakness 27 45.6
Fever 22 36
Nausea-vomiting 17 28.7
Palpitations 14 23.6
Sweating 12 20.2
Bruising 10 16.8
Other complaints** 19 32
Physical examination findings*
Cardiac murmur 43 72.8
Tachycardia 38 64.3
Tachypnea 27 457
Hepatomegaly 24 40.6
Galo rhythm 10 16.8
Edema 7 11.8
Other physical examination findings*** 13 22

*Some patients have more than one complaint and physical examination finding

** Chest pain, growth failure, abdominal pain, headache

*** Splenomegaly, retarded neuromotor development, venous distension, clubbing
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transplantation. Mortality was seen in 25 (42.4%)
patients at median 7.5 months (1-26 months)
after diagnosis, and 34 (57.6%) survived. One
of our patients who underwent transplantation
died.

The patients included in the study were
divided into two groups, Group | as survivors and
Group Il as non-survivors. Age, gender, parental
consanguinity, presence of ECG changes,
presence of cardiomegaly on telecardiography,
LVEF, LVFS measurement were compared in
terms of patients’ prognosis.

Mortality was seen in 11 patients aged <2
years and in 14 patients aged 2 years or older.
The mortality rate was found to be higher in
female patients (n=14, 46.7%) than in male
patients (n=11, 38%) and mortality was seen
in 14 (58.4%) patients with and eleven patients
(31.5%) without parental consanguinity. In
the present study, no statistically significant
difference was found between the groups in age,
gender and parental consanguinity (p>0,05).

While the mortality rate was 50% in patients
with ECG changes atthe time ofthe diagnosis and
twenty-two patients (47.8%) with cardiomegaly
as determined on telecardiography were died.
Electrocardiographic changes and rate of
cardiomegaly was defined at a higher rate in
group Il (p<0.05).

In the evaluation of the echocardiography
findings at diagnosis, the mean LVEF values
were lower in Group Il than in Group | and
the difference between survivors and non-
survivors was statistically significant (p=0.04).
The characteristics of Group | and Group Il are
shown in Table 3.

Discussion

Dilated cardiomyopathy is a myocardial
disease which produces a dilated left ventricle
with systolic dysfunction and it is the main
indication for a heart transplant in children and
adults [8]. A significant proportion of pediatric
patients with DCMremain classified asidiopathic,
despite advances in diagnosis [9]. Jr Dec et al.
[10] showed that, when myocardial biopsy is
performed in patients with DCM, the disease
is secondary to myocarditis in most patients
who are thought to be idiopathic. Although
there are many reasons other than idiopathic,
post-myocarditis dilated cardiomyopathy being
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the most prevalent form [11]. In our study, 41
patients (69.4%) had a history of pneumonia
or upper respiratory tract infection within the
previous month and this suggests myocarditis
secondary to infection is important in etiology.

In our study, the parental consanguinity rate
was 40.7% and one of our patients had a family
history of DCM. Cardiological evaluations of the
family members of this patient were found to be
normal. In patients with dilated cardiomyopathy,
screening cases among family members is
substantial in terms of reducing the mortality of
the disease and early diagnosis. As in our study,
because of the high rate of consanguineous
marriage in our country, we think that a detailed
cardiological examination should be done on
family members.

The clinical presentation may vary from
asymptomatic to acute congestive heart failure
and tachypnea, tachycardia, hepatomegaly
in children with DCM and a systolic murmur
of mitral regurgitation are the most frequent
symptoms and signs. In our study we also found
that the most common physical examination
findings were 2—3/6 degree systolic murmur and
tachycardia.

The 5-year transplant free survival rate in
pediatric patients with DCM ranges from 50-
60% [12]. In our study group, the mortality rate
was determined as 42.4% at a median of 7.5
months after diagnosis, similar to the rates in
the literature.

The relationship between age, gender and
parental consanguinity and prognosis has been
evaluated. But we found that age, gender and
parental consanguinity did not have any effect
on mortality in patients with DCM. Burch et al.
[13] stated that mortality was higher in those
over 2 years of age. Similarly, Daubenay et
al. [6] reported that the prognosis was poor
in patients over 5 years of age at the time of
diagnosis. Although in our study, we found
high mortality rate in patients over 2 years of
age but we think about that we could not find a
significant difference due to the limited number
of patients.

Arrhythmia and left ventricular hypertrophy
cause a major risk in children with DCM and ST
and T wave changes, pathologic Q wave which
are ischemia findings of electrocardiography
were also seen [14]. In our study, the most
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Table 2. Echocardiographic findings of the patients at the time of the diagnosis, and at the end of the
follow-up period

<2 years (n:32) > 2 years (n:27)

LVEF LVFS LVEF LVFS p'* p?*
At diagnosis 38.2+11.2 18.2¢5.7  38.6£17.9 19.5+10.9  0.92 0.56
At the end of the 52.2+19.8 27.3+12.5 49.5%£17.3 26.2¢10.7  0.58 0.71

follow-up

LVEF, left ventricular ejection fraction; LVFS, left ventricular shortening fraction;
* Independent T test; p', p value between LVEF, p?, p value between LVFS

Table 3. Characteristics of Group | and Group |l

Group | Group I _ Total
(Survivors) (n:34) (Non-survivors) (n:25)
n % n % p value
Age
<2 years 21 65.6 11 34.4 32 >0.05*
> 2 years 13 48.1 14 51.9 27
Gender >0.05¥
Male 18 62 1 38 29
Female 16 53.3 14 46.7 30
Consanguinity >0.05 ¥
Yes 10 41.6 14 58.4 24
No 24 68.5 11 31.5 35
Fecograohic
Yes 19 50 19 50 38
No 15 71.5 6 28.5 21
e,
Yes 24 52.2 22 47.8 46
No 10 77 3 23 13
Echocardiography
findings
LVEF 41.7+13.8% 34+14.5% 0.04 %
LVFS 20.3+8.2% 16.8+8.4% >0.05+

LVEF, left ventricular ejection fraction; LVFS, left ventricular shortening fraction;
¥. Pearson chi-square test; *:Independent T-Test
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common electrocardiography finding was left
ventricular hypertrophy and we observed that the
mortality rate was statistically higher in patients
with ECG findings. Ture et al. [15] reported that,
the significant difference was seen between the
electrocardiographic findings of deceased and
surviving patients with DCM and they suggest
that detailed ECG wave measurements should
be evaluated in children to define the risk of
mortality.

In our study, 77.8% of our patients had
cardiomegaly as detected in telecardiography
and the mortality of patients with cardiomegaly
was higher than those without. Similarly, in the
literature, cardiomegaly has been shown to be a
predictor of prognosis in patients with DCM [16].

Many studies in the literature have
investigated the relationship between left
ventricular function and prognosis in patients
with DCM. Zecchin et al. [17] reported that
patients whose LVEF lower than 30% and a
longer left ventricular end-diastolic diameter
had a poor prognosis. Daubeney et al. [6] stated
that risk factors for a poorer outcome included a
lower LVFS at presentation. In our study group,
the mean LVEF at presentation was statistically
significantly lower in non-survivors. Also, the
mean LVFS at the time of diagnosis was lower
in non-survivors, but no statistical difference
was found.

Our study has some limitations due to the
fact that the study was retrospective and study
sample size was small. Consequently, statistical
significance could not be reached in some
data and larger prospective studies should be
required to support the results of our study.

Despite medical treatment and efforts to
advance patient care, pediatric DCM remains a
challenging disease and the prognosis is poor.
Cardiac transplantation should be considered in
patients with intractable advanced symptomatic
heart failure and require multiple inotropes
and mechanical ventilation [18]. Adwani et al.
[19] reported that the survival rate of pediatric
patients who underwent cardiac transplantation
for DCM was 95% at one year and 87% at three
years. In our study, cardiac transplantation was
performed in two (3.3%) patients and one died
after transplantation.
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In conclusion, there were no significant
difference  between survivors and non-
survivors in respect of age, gender and
parental consanguinity. Whereas, in our study
the main factors affecting prognosis have
been found as detection of ECG changes
on electrocardiography, cardiomegaly on
telecardiography and lower LVEF at the time
of the diagnosis in patients with DCM. Further
studies are needed to determine the factors
predicting mortality in patients with dilated
cardiomyopathy.
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Amag: Beslenme 6zellikle ilk bir yas icin saghkli buyume ve gelismede en 6nemli unsurdur. Calismada annelerin
bebeklerini ne kadar siire sadece anne sutlyle beslediklerini, tamamlayici beslenmeye ne zaman basladiklarini
ve tamamlayici beslenmeye geciste kararlarini etkileyen faktorleri saptamak amaclanmistir.

Gereg ve yéntem: Calismaya, 12-36 ay arasinda Ege Universitesi Tip Fakiiltesi'nde Sosyal Pediatri, Genel
Pediatri ve diger polikliniklerde takibe alinmis toplam 300 olgu dahil edildi. Yazili onam formu alindiktan sonra
anneler ile tek tek ve ylz yuze gorusulerek hazirlanmis anket formu dolduruldu.

Bulgular: Calismaya 174 (%58) erkek, 126 (%42) kiz olmak Uzere toplam 300 cocuk dahil edildi. Olgularin yas
ortalamasi 22,5+7,8 ay idi. Calismada yer alan 293 (%97,7) bebek dogumdan sonraki ilk 24 saat icinde anne
sutl almisti, fakat tek basina anne suti ile baslama orani %78,3 idi (n=235). Sadece anne siitu ile beslenme
suresi ortalama 4+2,5 aydi. ik 6 ayda sadece anne sltu ile beslenme orani ise %47,7 idi. Annelerin ilk 24
saat icinde anne sutu verme egilimi ylksek iken, sadece anne sitl verme orani yeterli diizeyde degildi. Anne
sutlne ek olarak dogumda formll mamalarin da yiksek dizeyde verildigi gézlendi. Toplam anne sitl alma
suresi 14+7,8 ay, tamamlayici beslenmeye baglama yas ortalamasi ise 5,6+1,2 aydi ve %29,3'lne 6. aydan
Once tamamlayici beslenme baslanmisti. Annelere 6. aydan 6nce nigin tamamlayici beslenmeye basladiklar
soruldugunda, en yaygin cevap “Tattirmak amaglh” (%37,5) idi.

Sonug: Calismamiz annelerin anne sitlt konusunda istekli olduklarini fakat tatlandirma istegi, bebegin emmeyi
reddettigi dustincesi, anne sitiinin yetmedigi dislincesi, bebegin surekli aglamasi gibi ¢esitli nedenler ile farkh
beslenme sekillerini denediklerini géstermistir. Calismamizda her ne kadar oran dusuk gézikse de tamamlayici
beslenmeye hala erken baslanmaktadir. Anne egitiminin dogumdan 6nce ve sonrasinda da devam edilmesi,
beslenme konusunda annelerin bilgi diizeylerinin arttiriimasi gerekmektedir.

Anahtar kelimeler: Anne sutl, bebek, tamamlayici beslenme, beslenme.

Senyazar G, Gokge S, Kog F. Annelerin tamamlayici beslenme hakkindaki tutum ve yaklagimlari. Pam Tip Derg
2021;14:836-845.

Abstract

Purpose: Nutrition is the most important factor in healthy growth and development, particularly for the first
age. The aim of our study was to determine how long mothers fed their babies only with breast milk, when they
started complementary food and the factors that affect their decision to start complementary food.

Materials and methods: A total of 300 cases between 12-36 months that were monitored in social pediatrics,
general pediatrics, and other outpatient clinics at Ege University Faculty of Medicine were included in the study.
After receiving the written consent form, the questionnaire prepared by meeting the mothers individually and
face-to-face was filled out.

Results: A total of 300 children, 174 boys (58%) and 126 girls (42%) were included in the study. The mean age
of the children was 22.5+7.8 months. Two hundred ninety-three of the cases (97.7%) have been fed with breast
milk within the first 24 hours after delivery; however, only breast milk percent was 78.3% (n=235). The mean
time of only breast milk feeding was 4+2.5 months. The rate of nutrition only with breast milk in the first 6 months
was 47.7%. Although the mothers have a high tendency of giving breast milk in the first 24 hours, the rate of
giving only breast milk is not at sufficient level. It is observed that the formula was also given at a high level at
birth in addition to breast milk. The total period of taking breast milk was 14+7.8 months and the mean duration
of starting the complementary feeding was 5.6+1.2 months and 29.3% of the cases have been started the
complementary feeding before the 6th month. When the mothers were asked why they started complementary
feeding before the 6th month, the most common answer was “for tasting” (37.5%).

Conclusions: Our study showed that mothers are willing to breastfeed, but they try different forms of nutrition
for various reasons, such as to sweeten, the idea that the baby refuses the breastfeeding, the idea that breast
milk is not enough, and the baby's constant crying. Although the rate seems low in our study, complementary
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nutrition is still started early. It is necessary to continue maternal education before and after delivery and to

increase the knowledge level of mothers about nutrition.

Key words: Breast milk, infant, complementary feeding, nutrition.

Senyazar G, Gokce S, Koc F. Approaches and attitudes of mothers about complementary feeding. Pam Med J

2021;14:836-845.

Girig

Beslenme; c¢ocukluk caginda  saglikh
biyime ve gelisme icin gerekli en temel
faktordur. Bu konuda yapilan hatali ve bilingsiz
uygulamalara baglh gelisen olumsuz etkiler;
sadece ¢ocukluk caginda degil, yasamin butin
doénemlerinde gozlenebilmektedir. Diinya Saghk
Orguti (DSO) ve Amerikan Pediatri Akademisi
(AAP) bebeklerin ilk 6 ay sadece anne situ ile
beslenmelerini, altinci ayda mutlaka tamamlayici
beslenmeye gecilmesini ve emzirmenin 2 yil
surdurdlmesini tavsiye etmektedir [1, 2].

Anne sutu ile beslenme; bebek mortalite
ve morbidite oranlarini azaltir, bebegin saglikh
biyime ve gelismesini saglar. Anne sUtl
bebegin gereksinim duydugu besin igerigi
ve enfeksiyonlara karsgli koruyucu ozellikleri
nedeniyle yagsamin ilk anindan itibaren veriimesi
gereken tek fizyolojik besindir. Yeterli sure
ve miktarda verilen anne sutu ile zamaninda
uygun tamamlayici beslenme baglanmasi ve
cesitlendirilerek devam edilmesi temel c¢ocuk
gelisimi agisindan son derece dnemlidir. Dinya
Saglik Orgiti verilerine gore gocuk Slimlerinin
%7’sinin birinci, %46’sinin ise ikinci nedeni
yetersiz ve dengesiz beslenmedir [2]. Turkiye
Nufus ve Saglik Arastirmalari (TNSA) verilerine
gore bebek formil mamalari ve diger sivilara
erken baslama Ulkemizde de oldukg¢a yaygin
bir uygulamadir. Tirkiye Nifus ve Saglk
Arastirmalari 2008 verilerinde  bebeklerin
%8’i 6. aydan o6nce tamamlayici beslenmeye
gecerken bu oran 2013 TNSA verilerinde
artarak %12 olarak tespit edilmistir. Yine TNSA
2018 verilerine gore de bebeklerin %23’l anne
sUtl disi sit almakta ve %12’si anne sutiine
ilave tamamlayici beslenme almaktadir. Diger
taraftan bebeklere verilen tamamlayici gidalarin
ayina uygun verilmedigi de saptanmigtir. Bu
durum tamamlayici gidaya gegis surecinin hala
onemli bir sorun oldugunu gostermektedir [3].

Bu calisma ile annelerin tamamlayici
beslenmehakkindakibilgidiuzeylerinindlgtimesi,
ne kadar sadece anne sutu ile beslediklerini, ne
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zaman tamamlayici beslenmeye gegtiklerini,
tamamlayici  beslenmeye gegis kararini
vermelerinde etkili olan faktorlerin belirlenmesi
amaclanmistir.

Gereg ve yontem

Ege Universitesi Tip Fakiiltesi Cocuk Saglig
ve Hastaliklari Anabilim Dali, Saglikli Cocuk
izlem Poliklinigi, Genel Pediatri Poliklinigi, diger
yan dal polikliniklerine bagvuran ve/veya serviste
yatarak izlenen 12-36 ay arasindaki ¢ocuklar
calismaya alindi. Kesitsel anket c¢alismasi
olarak planlanan bu galisma Ege Universitesi
Tip Fakilltesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan onaylandi.
Calismaya alinan cocuklarin ailelerine anket
oncesi bilgi verildi ve yazil bilgilendirilmis onam
formu alindi.

‘Ekonomik  dlizey” Turk-is tarafindan
Agustos 2017 de yayinlanan siniflamaya gore
dizenlenmistir. Bu siniflamaya goére aylik gelir
1500 TL alti “Koétd”, 1500-4900 TL arasi “Orta”
ve 4900 TL ve Uzeri “lyi” olarak nitelendirilmistir

[4].

Calismaya 12-36 ay arasinda, kronik hastalk,
prematiire dogum (<37 hafta), hastanede uzun
sure yatis (>1ay) ve besin alerjisi 6ykisl
olmayan cocuklar alindi. Calisma igin toplam
374 aile ile goérisme yapildi; 36 tanesi ¢alisma
kosullarini saglamadigi igin, 15 aile galismayi
kabul etmedigi icin, 23 aile de anne bilgileri
yeterli hatirlanmadidi icin ¢alisma disi birakildi
ve toplam 300 anket ile calisma tamamlandi.

istatistiksel analiz

Calismaya alinan olgularin ve ailelerinin
sosyodemografik  6zelliklere iliskin  verileri
tanimlayici tablolara donastiralda.
Arastirmadan elde edilen veriler SPSS (Statistics
22) programinda analiz edildi. Oncelikle tim
degiskenler igin tanimlayici istatistikler yapildi.
Kategorik degiskenler arasindaki fark igin X,
kare testi, sayisal degiskenler arasindaki iligki
icin Spearman’s korelasyon analizi uygulandi.



Tamamlayici beslenme

istatiksel olarak verilerin karsilastirimasinda
iki bagimsiz grup varsa Mann Whitney U testi
ve ikiden fazla grup varsa Kruskal Wallis testi
uygulandi. P<0,05 istatistiksel olarak anlaml
kabul edildi.

Bulgular

Olgularin  %58'i erkek, %42’si kiz idi.
Calismaya alinan olgularin %44,7’si (n=134)
ailenin ilk gocuguydu. Olgularin %38,3’t (n=115)
ailenin ikinci ¢ocugu, %12,7°si (n=38) ailenin
uclncu gocugu, %4,3't (n=13) ise 3. gebelikten
sonra dogmus c¢ocuklardi. Calismaya dahil
edilen  olgularin/ailelerinin  sosyo-ekonomik
verileri ve olgularin beslenme sekilleri Tablo
1’de 6zetlenmistir.

Calismamiza dahil edilen ailelere anne sutu
alimi ile ilgili sorula yoneltildiginde; Hi¢ anne
sUtd almayan %2,3 (n=7) olgununun anne
sutl alamama nedeni olarak anneler “sutim
gelmedi” cevabini vermisti. ilk 6 ayda sadece
anne sutu ile beslenme orani %47,7 (n=143)
idi. Olgularin %4’lG (n=14) 7. aya kadar, %Z2’si
(n=6) 11. aya kadar, %0,3'U (n=1) 12 aya kadar
sadece anne situ ile beslenmeye devam etmisti.
Bebeklerin 293’4 (%97,6) dogumdan sonra ilk
24 saat icinde anne sutd almistl, ancak sadece
anne sutu alanlara bakildiginda bu oran %78,3
(n=235)'t4. Dogumdan sonra ilk 24 saatte anne
sutl alanlarin %19,7’si (n=58) anne sutu ile
birlikte formil mama ile beslenmisti. Olgularin
%75'i (n=225) ilk 2 ayda sadece anne siitl ile
beslenirken yagla birlikte bu oran azalmaktaydi.

ilk 6 ay sadece anne siitiiile beslenen grup ile
diger beslenme sekillerini alan gruplar arasinda
bu duruma etki eden faktorler irdelendiginde
ailenin kaginci ¢ocugu olmasi ile beslenme
arasinda iligki gorilmedi (p>0,05). Anne ve
babalarin egitim dizeyi ile ilk 6 ay sadece anne
sutd verme arasindaki iligkiye bakildiginda,
annelerin okuryazar olmayanlarinin %33,3'U
(n=6), ortaokul mezunu olanlarin %36,4’
(n=24), Universite mezunu olanlarin %57,3'U
(n=47) bebeklerini ilk 6 ay sadece anne sutu
ile beslemisti. Anne ve baba egitim dizeyi
ile beslenme sekli arasinda anlamli bir iligki
saptanmadi (p>0,05) (Tablo 2).

Tablo 3'te toplam anne suti alma suresine
etki eden faktorler irdelenmistir. Anne egitim
dizeyine goére toplam anne suti alma suresi
arasindaki iligkiye bakildiginda, okuryazar
olmayanlarin toplam anne sOtl alma siresi

ortalama 15,1+8,3 ay, ortaokul mezunu olanlarin
14,4+7,2 ay, Universite mezunu olanlarin
14,61£7,3 ay saptandi. Annenin egitim duzeyi
ile toplam anne sttt alma suresi arasinda iligki
saptanmadi (p>0,05). Ekonomik dizeyini “iyi”
olarak degerlendiren ailelerin toplam anne suti
alma suresi ortalama 14,58 ay, “orta” olarak
deg@erlendirenlerin  13,9+7,7 ay, kotu olarak
degerlendirenlerin 15+8,2 ay saptandi. Ailelerin
ekonomik duzeyi ile toplam anne sitl alma
suresi arasinda istatistiksel bir iligki bulunamadi
(p>0,05).

Calisma grubunun tamamlayici beslenmeye
baslama yasi ortalama 5,6+1,2 ay idi. Olgularin
88'ine (%29,3) 6. aydan 6nce ve bunlarin 9'una
(%3) 4. aydan 6nce tamamlayici beslenme
verilmisti. Dokuz (%3) olguya 8. ayda, 1 (%0,3)
olguya 9. ayda, 2 (%0,7) olguya ise 12. ayda
tamamlayici beslenme baslanmigsti. Anne egitim
dizeyine gore tamamlayici beslenme baglama
zamani arasindaki iligkiye  bakildiginda,
okuryazar olmayanlarin ek gidaya baslama
zamani ortalama 6x1,9 ay, ortaokul mezunu
olanlarin 5,31 ay, Universite mezunu olanlarin
5,7+0,8 ay idi fakat istatistiksel anlamli bir iligki
saptanmadi (p>0,05). Ev hanimi olan annelerin
ek gidaya baslama zamani ortalama 5,6+1,2
ay, calisan annelerin 5,7+1,1 ay idi. Annenin
¢alisma durumu ile ek gidaya baglama zamani
arasinda da anlamli bir iliski yoktu (p>0,05).
Benzer sekilde ailelerin ekonomik dizeyi ile
ek gidaya baslama zamani arasinda anlamli

farkllik  saptanmadi  (p>0,05). Annelerin
tamamlayici  beslenmeye geciste hangi
besinler ile baslandigi degerlendirildiginde;

%99,6’s1 yogurt ile %86,3'U peynir ile %57,3'l
ise muhallebi ile basladiklarini belirtmiglerdir.
Olgularin  tamamlayici  beslenmeye gegis
Ozellikleri, diger tamamlayici beslenme Urunleri
ve Urunlerin baslanma zamanlari Tablo 4’te
belirtilmistir.

Tamamlayici beslenmeye baslama
zamanina etki eden faktér olarak g¢ocugun
cinsiyeti, kaginci gcocuk olmasi, annenin dogum
yaptigindaki yasi, anne-baba egitim, annenin
calisma durumu, ailenin ekonomik durumu
degerlendirildi (Tablo 5). Anne egitim dizeyine
go6re tamamlayici beslenmeye baslama zamani
arasindaki iliskiye bakildiginda, okuryazar
olmayanlarin tamamlayici beslenmeye baslama
zamani ortalama 6x1,9 ay, ortaokul mezunu
olanlarin 5,3+1 ay, Universite mezunu olanlarin
5,7+£0,8 ay saptandi. Annenin egitim duzeyi
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Tablo 1. Olgularin/ailelerin temel demografik 6zellikleri ve olgularin beslenme sekilleri

Hasta ozellikleri n %

Yag (ortalama + SS), ay 22,5+7,8

Cinsiyet Erkek 174 58
Kiz 126 42

Dogum sekli NSVY 113 37,7
C/S 187 62,3

Dogum agirhigi, gr <2500 25 8,3
2500-3500 194 64,7
>3500 81 27

Ailenin kaginci cocugu ik 134 44,7
2. 115 38,3
3. 38 12,7
>3 13 4,3

Beslenme sekilleri

Sadece anne siitii 143 47,7
Anne stl ve formil mama 66 22
Anne slitl, formil mama, Tamamlayici beslenme 49 16,3
Anne sutl ve Tamamlayici beslenme 32 10,7
Formil mama ve Tamamlayici beslenme 4 1,3
Sadece formiil mama 3 1
Anne sttl, formil mama, ek gida, inek sutd 3 1
Aile ozellikleri n %
Anne yasi (ortalamaxSS), yas 30,945,6
Annenin dogum yasi (ortalama%SS), yas 29+5,6
Anne egitim (mezuniyet) Okuryazar degil 18 6
ilkokul 62 20,7
Ortaokul 66 22
Lise 72 24
Universite 82 27,3
Baba egitim (mezuniyet) Okuryazar degil 6 2
ilkokul 62 20,7
Ortaokul 56 18,6
Lise 93 31
Universite 83 27,7
Annenin is durumu Ev hanimi 227 75,7
Calisiyor 73 24,3
Babanin is durumu issiz 14 47
Calisiyor 286 95,3
Ailenin ekonomik diizeyi Iyi 63 21
Orta 203 67,7
Kotu 34 11,3

$S: Standard sapma
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Tablo 2. ilk 6 ay sadece anne siitii alan grup ile diger beslenme sekillerini alan grubun karsilastiriimasi

ilk 6 ay beslenme p
Sadece anne siitii ile Diger beslenme
beslenen grup sekillerini alan grup
(n=143) (n=157)
n (%) n (%)
Cinsiyet
Erkek 77 (44,3) 97 (55,7) 0,164
Kiz 66 (52,4) 60 (47,6)
Dogum agirhigs, gr
<2500 9 (36) 16 (64) 0,231
2500-3500 90 (46,4) 104 (53,6)
>3500 44 (54,3) 37 (45,7)
Kaginci gocuk
ik 65 (48,5) 69 (51,5) 0,950
2. 53 (46,1) 62 (53,9)
3. 18 (47,4) 20 (52,6)
>3 7 (53,8) 6 (46,2)
Anne egitim (mezuniyet)
Okuryazar degil 6 (33,3) 12 (66,7) 0,081
ilkokul 32 (51,6) 30 (48,4)
Ortaokul 24 (36,4) 42 (63,6)
Lise 34 (47,2) 38 (52,8)
Universite 47 (57,3) 35 (42,7)
Baba egitim (mezuniyet)
Okuryazar degil 2(33,3) 4 (66,7) 0,380
ilkokul 29 (46,8) 33(53,2)
Ortaokul 25 (44,6) 31 (55,4)
Lise 40 (43) 53 (57)
Universite 47 (56,6) 36 (43,4)
Annenin is durumu
Ev hanimi 104 (45,8) 123 (54,2) 0,257
Calisiyor 39 (53,4) 34 (46,6)
Ailenin ekonomik diizeyi
lyi 32 (50,8) 31(49,2) 0,790
Orta 94 (46,3) 109 (53,7)
Koti 17 (50) 17 (50)
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Tablo 3. Toplam anne sitl alma sirelerini etkileyebilecek faktorlerin irdelenmesi

Toplam anne siitii alma siiresi (ortalama £ SS),ay p

Cinsiyet 0,289
Erkek 13,747,9

Kiz 14,777

Kaginci gocuk 0,393
ik gocuk 13,347,5

2. gocuk 14,318,2

3. cocuk 16+7,7

>3 14,5+1,5

Anne egitim (mezuniyet) 0,720
Okuryazar degil 15,148,3

ilkokul 13,9+8,3

Ortaokul 14,4172

Lise 13,318,2

Universite 14,6+7,3

Baba egitim (mezuniyet) 0,512
Okuryazar degil 17,5£12,6

ilkokul mezunu 13,248

Ortaokul mezunu 14,8+8,3

Lise mezunu 13,617,5

Universite mezunu 14,5471

Annenin is durumu 0,515
Ev hanimi 14,3+7,9

Calisiyor 13,67,5

Ailenin ekonomik diizeyi 0,648
Iyi 14,58

Orta 13,9177

Kotu 15+8,2

$S: Standart sapma
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Tamamlayici beslenme

Tablo 4. Olgularin tamamlayici beslenmeye gecis 6zellikleri, tamamlayici beslenme 0Ogeleri ve

baslangic zamanlari

Tamamlayici beslenmeye gecis 6zellikleri n (%)
Tamamlayici beslenmeye gecis, (ortalama + SS), ay 5,6+1,2
0-4 9(3)
4-6 79 (26,3)
>6 212 (70,7)
Tamamlayici beslenmeye erken geg¢is nedenleri

Tattirmak amagh 33 (37,5)
Bebegin emmeyi reddetmesi 24 (27,2)
Sitimun yetersiz oldugunu distyorum 20 (22,7)
Sirekli aghyordu 8 (9)
Bebegin yetersiz kilo alimi, doktor tavsiyesi 2(2,3)

Bebegin saglik sorunu
Tamamlayici beslenme liriinleri
Yogurt (n=299)
Muhallebi (n=172)
Yumurta sarisi (n=287)
Peynir (n=259)

Et (n=290)

Yumurta beyazi (n=275)
Tavuk (n=276)

Balik (n=247)

Kofte (n=278)

Kegi sttl (n=24)

inek stl (n=239)

1(1,13)
Baslangig siire (Ortalama * SS), ay
6+1,4
6,812
71122
7,323
9,5+3,1
9,6+2,7
10+3,3
10,3+3,5
10,8+3,1
11,34

12,2+4,3

S8S: Standart sapma
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Tablo 5. Tamamlayici beslenmeye gecisi etkileyebilecek faktorler

Tamamlayici beslenme baglama zamani p

(ortalama * SS), ay

Cinsiyet

Erkek 5,6+1,3
Kiz 5,7+0,9
Kaginci gocuk

ik 5,6+1,2
2. 5,5+1
3. 5,7+1
>3 6,1+2,1
Anne egitim (mezuniyet)
Okuryazar degil 6+1,9
ilkokul 5,611
Ortaokul 5,3+1
Lise 5,7+1,4
Universite 5,7+0,8
Baba egitim (mezuniyet)
Okuryazar degil 6,2+2,9
ilkokul 5,6+1,2
Ortaokul 5,6+1,1
Lise 5,4+1,3
Universite 5,8+1,2
Annenin is durumu

Ev hanimi 5,6%1,2
Calisiyor 5,7+1,1
Ailenin ekonomik diizeyi

lyi 5,641
Orta 6,7+1,1
Kotu 5,6£1,5

0,419

0,483

0,173

0,063

0,680

0,763

S8S: Standart sapma

ile tamamlayici beslenmeye bagslama zamani
arasinda iliski saptanmadi (p>0,05).

Tartisma

Saglikh beslenme-6zellikle bebeklik
doéneminde- bliylime ve gelisme i¢in ¢ok dnemli
rol oynamaktadir. Anne situ ile beslenme saglikh
beslenmenin ilk ve en énemli adimidir. ilk 6 ay
sadece anne sutlu ile beslenme onerilirken, 6.
aydan itibaren bebegin besin gereksinimlerini
anne situ tek basina kargilayamaz ve
tamamlayici besinlerin baslanmasi gerekir.
Ancak 2 yasina kadar emzirmeye de devam
edilmelidir [2]. Dinya genelinde, dusik
emzirme ve erken tamamlayici beslenmeye
gecis uygulamalari ne yazik ki yaygindir.
Dunyada ilk 6 ay sadece anne sutu alma orani
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%38 olarak bildiriimektedir. Dinya Emzirme
Egilimleri Girisimi (World Breastfeeding Trends
initiative)'nin verilerine gére ise ilk 6 ayda
sadece anne sutu alma orani %41 olarak
aciklanmistir [5]. Norvec'te yapilan calismada
anne sitd alanlarin orani 1. ayda %90, 4. ayda
%44 ve 6. ayda %7 saptanmistir [6]. Ulkemizde
ise TNSA 2018 verilerine gore 6. ayda sadece
anne sutl alma orani %41’dir ve sadece anne
sutl alan gocuklarin ortanca emziriime stresi
1,8 aydir [3].  Calismamizda dogumdan
sonra ilk 24 saatte anne sutd alma orani
oldukga ylksek (%97,7) bulunmasina ragmen
sadece anne situ alma oranina bakildiginda bu
oran %78,3 saptandi ve ilk 24 saatte anne sutu
alanlarin %19,7'sinin anne sitline ek olarak
formdl mama da aldigi saptandi. Yasla birlikte



Tamamlayici beslenme

sadece anne sutu alma orani da azalmaktaydi.
Olgularin, 2. ayda %75', 6. ayda %47,7'si
sadece anne sutu almaktaydi. Sadece anne
sutl ile beslenmedeki bagarisizhidin en dnemli
nedeni, dogumdan hemen sonra anne sutiinin
verilmesinin  gecikmesi, emzirme sorunu
yasayan annelerde bu sorunun ¢dézUmunde de
hemen formil mamaya gegilmesidir [7]. Turkiye
Nifus ve Saglk Arastirmalari 2018 verilerinde
ilk bir glin icinde emzirilme orani %71, 2. ayda
%58, 6. ayda %30,1 olarak bulunmustur [3]. Yine
izmir'de Unsal ve ark.’nin [8] toplam 5003 anneyi
iceren calismalarinda, annelerin %93,7’sinin
dogumda bebeklerini emzirmeye bagladiklari,
%6,3 bebegdin ise hig anne sutu almadig
belirtiimistir. Yine ayni c¢alismada bebeklerini
emziren annelerin tek basina anne sitl verme
durumlarina bakildiginda; dogumda %97 bebek
sadece anne sutl alirken 2 aylik olduklarinda
bu oran %81,5; 4. ayda oran %46,2; 6. ayda
ise %8,7’ye diismustir. Ukemizde emzirmeye
baslama oranlari yiksek olmasina ragmen ilk
6 ay sadece anne sutl verme ve emzirmeye
devam etme konusunda eksikler mevcuttur.

Dinya Saghk Orgitii, UNICEF, ESPGHAN
tamamlayici besinlere 6. ayda baslaniimasini
Onermektedir [9-11]. Buna karsin Ulkemiz
dahil, gelismis ve gelismekte olan birgok
Ulkede yapilan ¢alismalarda, dnerilerin aksine
tamamlayici  besinlere erken baslandigi
belirlenmigtir. ingiltere’de 4. aydan 6nce %51
oraninda tamamlayici beslenme baslandigi,
Almanya’da %16’sinin 3. ayda basladigi
bildirilmistir [12, 13]. Tirkiye Nufus ve Saglk
Arastirmalari- 2018 verilerinde ise 6. aydan
Once tamamlayici beslenme baslama orani
%14,6 olarak bulunmustur [3]. Kdksal ve ark.’nin
[14] yaptigi bir cahismada 12-23 aylik ¢ocuklarin
%45,9una 6. aydan Once tamamlayici
beslenme baslanmis, Unalan ve ark.’nin
[15] calismasinda ise bebeklerin %58'ine 6.
aydan oOnce, %33'Une 0-3 ayda, %25'ine ise
3-6 ayda tamamlayici beslenme baslanmisti.
Tamamlayici beslenmeye erken baslama igin en
sik neden "sutiim yetmiyordu” ve "doymuyordu,
agliyordu” seklinde cevaplardi. Nepal’'de yapilan
bir calismada da anneler tamamlayici beslenme
erken baslama nedeni olarak “sutimun yetersiz
oldugunu dusuntyordum” olarak belirtmisti [16].

Calismamizda c¢ocugun cinsiyeti, kacginci
cocuk olmasi ile tamamlayici beslenmeye
erken baslama arasinda iliski saptanmamistir.
Bes Avrupa ulkesinde yapilmis galismada geng

annelerin tamamlayici besinlere erken dénemde
basladigi saptanmistir [17]. Anne ve baba
egitim duzeyinin tamamlayici besinlere uygun
zamanda baslamayi etkileyen bir faktér oldugu
calismalarla belirtiimistir, anne egitim duzeyi
arttikga tamamlayici beslenmeye zamaninda
baglandigi, baba egitimi arttikca tamamlayici
beslenme baglama zamani ile ilgili bilginin
arttigr saptanmistir [17-19]. Bizim ¢alismamizda
tamamlayici beslenmeye baslama zamaninin
anne yasindan etkilenmedigi belirlenmistir.

Calismamizin en blylk kisitliigr kesitsel
olmasi ve az sayida katilim ile gerceklesmis
olmasidir. Sonuglar Turkiye genelini
yansitamadigi gibi anneler tarafindan verilen
bilgilerin yetersiz ve yanlis olma olasiligi da
mevcuttur. Annelere tamamlayici beslenme
konusundaki davraniglari ile ilgili sorular
yoneltiimis olsa da c¢evresel ailevi faktorler
ulkemiz icin g6z ardi edilmemelidir. Tamamlayici
beslenmeye gegis sirasinda aile blyuklerinin
hala c¢ok o6nemli bir faktdr olabilecegini
disunmekteyiz.

Sonug olarak; annelerin ilk 24 saat iginde
anne sitl verme egilimleri yiksekken, yalnizca
anne sutd verme orani dusuktir ve yuksek
oranda dogumda anne siitiine ek olarak formdl
mama da verilmektedir. Her ne kadar oran
duslik gbzikse de tamamlayici beslenmeye
erken baslanmaktadir ve uygun zamana gore
uygun tamamlayici beslenme konusunda
eksikler mevcuttur. ilk 6 ay sadece anne siitii
alma, toplam anne sutd alma ve tamamlayici
beslenme baslama zamaninin bebek ve aile
sosyodemografik o6zelliklerinin arasinda iligki
saptanmamistir. Ayrica sonuglarimiz annelerin
anne sUtu konusunda istekli olduklarini fakat
yanlis inanis ve uygulamalar ile farkli beslenme
sekillerini  denediklerini  gdstermigtir.  Altinci
ayda bebeklerin gereksinimlerini anne sutinin
karsilayamadigi tamamlayici beslenme
ihtiyacinin oldugu bu dénem saglikh blylime
ve gelismenin saglanmasinda blyik 6énem arz
etmektedir. Anne egitiminin dogumdan 6nce ve
sonrasinda da devam edilmesi, annelerin bu
dénemde desteklenmesi ve emzirmeye tesvik
edilmesi, ilk 6 ay sadece anne sutu konusunda
israr edilmesi ve tamamlayici beslenme
konusunda annelerin  bilgi  dizeylerinin
arttirlmasi gerekmektedir.

Cikar iligkisi: Yazarlar cikar iligskisi olmadigini
beyan eder.

844



Pam

ukkale Tip Dergisi 2021;14(4):836-845

Senyazar ve ark.

Kaynaklar

1.

10.

11.

12.

845

Pérez Lizaur AB. Complementary feeding. Gac Med
Mex 2011;147:39-45.PMID: 22352127

PAHO. Guiding principles for complementary feeding
of the breastfed child. Washington: Pan American
Health Organization, World Health Organization, 2003.

Available at:  http://www.who.int/child_adolescent_

health/documents/a85622/en/index.htm. Accessed
December, 2003
Hacettepe Universitesi Niifus Etiitleri Enstitiisi.

Turkiye Nifus ve Saghk Arastirmasi 2018. Erisim
adresi: http://www.hips.hacettepe.edu.tr/tnsa2018/
rapor/TNSA2018_ana_Rapor.pdf. Erigim tarihi Kasim,
2019

Tiirk-Is Aclik ve Yoksulluk siniri. Erisim adresi: http://

www.turkis.org.tr/dosya/pBDme2chn8Tg.pdf.  Erisim
tarihi 27 Mart 2017
WBTi Evaluation Report-2020 Launched

Webinar’s Video-Recording on Launch of WBTi
Evaluation Report 2020. Available at: https://www.
worldbreastfeedingtrends.org/article/wbti-evaluation-
report-2020-launched. Accessed June 12, 2020

Lande B, Andersen LF, Baerug A, et al. Infant
feeding practices and associated factors in the first
six months of life: The Norwegian infant nutrition
survey. Acta Paediatr 2007;92:152-161. https://doi.

org/10.1111/j.1651-2227.2003.tb00519.x

Aydin A. Anne egitim diizeyi ve bebek dostu hastane
uygulamasinin alti ay tek basina anne situ kullanimi
Uzerine etkileri. Ege Pediatri Bilteni 2009;16:71-78.

Unsal H, Atlihan F, Ozkan H, Targan S, Hassoy H.
Toplumda anne sutiu verme egilimi ve buna etki eden
faktorler. Cocuk Sagligi ve Hast Derg 2005;48:226-
233.

Fewtrell M, Bronsky J, Campoy C, et al. Complementary
feeding: a position paper by the European Society for
Paediatric Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) Committee on Nutrition. J Pediatr
Gastroenterol  Nutr 2017;64:119-132.  https://doi.
org/10.1097/MPG.0000000000001454

WHO | Complementary feeding of young children in
developing countries. WHO 2014. Available at: http:/
www.who.int/nutrition/publications/infantfeeding/
WHO_NUT_98.1/en. Accessed May 28, 2017

American Academy of Pediatrics, Kleinman RE,
Greer FR. Pediatric nutrition: Policy of the American
Academy of Pediatrics. Available at: https://ebooks.
aappublications.org/content/pediatric-nutrition-8th-ed.
Accessed Jun 11, 2017

Bolling K, Grant C, Hamlyn B, Thornton A. Infant feeding
survey 2005. Available at: http:/data.parliament.uk/
DepositedPapers/Files/DEP2008-0853/DEP2008-
0853.pdf. Accessed September 06, 2016

13. Koletzko B, Dokoupil S, Weimert
Harendza B, Keller E. Dietary fat intakes in infants

K, Reitmayr

and primary school children in Germany. Am J Clin
Nutr  2000;72:1392-1400.  https://doi.org/10.1093/
ajcn/72.5.1392s

14. Koksal E, Yalgin SS, Pekcan G, Ozbas S, Tezel B,
Koése MR. Complementary feeding practices of children
aged 12-23 months in Turkey. Cent Eur J Public Health
2015;23:149-154. https://doi.org/10.21101/cejph.
a3988

15. Unalan PC, Akgiin T, Ciftcili S, Boler I, Akman M.
Bebek dostu bir ana gocuk sagligi merkezinden hizmet
alan anneler neden bebeklerine erken ek gida vermeye
basliyor? Turk Ped Ars 2008;43:59-64.

16. Karkee R, Lee AH, Khanal V, Binns CW. Infant feeding
information, attitudes and practic: A longitudinal survey
in central Nepal. Int Breastfeed J 2014;9:1-5. https://
doi.org/10.1186/1746-4358-9-14

17. Schiess S, Grote V, Scaglioni S, et al. Introduction of
complementary feeding in 5 European countries. J
Pediatr Gastroenterol Nutr 2010;50:92-98. https://doi.
org/10.1097/MPG.0b013e31819f1ddc

18. Battaloglu Inang B. 15-49 yas arasi annelerin anne siitii
ile ilgili uygulamalari ve etki eden faktorleri. Tirkiye
Aile Hek Derg 2013;1:51-55. https://doi.org/10.2399/
tahd.13.63835

19. Kaya Z, Yigit O, Erol M, Gayret OB. Alti-yirmi dért ay
arasl yas grubunda beslenmeyle ilgili anne ve babalarin
bilgi ve deneyimlerinin degerlendiriimesi. Med Bull
Haseki 2016;54:70-75. https://doi.org/10.4274/
haseki.2756

“‘Calismamiz 2. Avrasya Sosyal Pediatri
Kongresi'nde (2020) s6zli sunum olarak kabul
edilmistir”.

Etik kurul onayi: Ege Universitesi Tip
Fakiltesi Girisimsel Olmayan Klinik Arastirmalar
Etik Kurulu tarafindan onaylandi (tarih:
18.04.2017 ve no: 17-4.1/15).

Yazarlarin makaleye olan katkilari

F.K. calismanin ana fikrini ve hipotezini
kurgulamislardir. F.K. ve G.$. teoriyi gelistirmis,
gere¢ ve yobntem bdIimind dizenlemiglerdir.
Sonuglar kismindaki verilerin dederlendirmesini
FK., S$.G., ve G.§. yapmisglardir. Makalenin
tartisma bolimiu F.K., $.G. ve G.$. tarafindan
yazilmig, F.K. gbzden gegirip gerekli duzeltmeleri
yapmis ve onaylamigtir. Ayrica tum yazarlar
calismanin tamamini tartismis ve son halini
onaylamistir.



Pamukkale Tip Dergisi
Pamukkale Medical Journal

doi:https://dx.doi.org/10.31362/patd. 912469

NS ERELEIISTE Research Article
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induced brain injury
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Oz

Amagc: Metotreksat, bazi kanser turleri ve romatoid artrit basta olmak Uzere cesitli hastaliklarin tedavisinde
kullanilan bir folik asit antagonistidir. Ancak, metotreksat kullanimiyla birlikte gértilen ve nérotoksisiteyi de iceren
bircok yan etki 6nemli bir klinik problemdir. Ananas bitkisinden elde edilen bromelain, radikal stpurtcu ve lipit
peroksidasyonu Onleyici etkileri olan enzimatik bir karigimdir.

Gereg ve yontem: 28 adet sigcan rastgele 4 gruba bdlindd (n=7). Birinci grup kontrol grubu olarak tutuldu.
ikinci grup BRM grubu olarak belirlendi ve bu gruptaki ratlara 14 giin boyunca 200 mg /kg/giin bromelain verildi.
Uclincli grup MTX grubu olarak belirlendi ve bu gruptaki sicanlara tgiinci giin tek doz 20 mg/kg metotreksat
verildi. Dérdinct grup MTX+BRM grubu olarak belirlendi ve gruptaki sicanlara metotreksat ve bromelain
esdeger dozlarda birlikte verildi.

Bulgular: Metotreksat uygulamasi gruplar arasinda tiyobarbitiirik asit reaktif substans seviyeleri agisindan
herhangi bir degisiklige neden olmadi ancak redikte glutatyon seviyesinde ve slperoksit dismutaz, glutatyon
peroksidaz ve katalaz aktivitelerinde kontrol grubu ile karsilastirildiginda istatistiksel olarak anlamli bir azalmaya
neden oldu. Metotreksat ile birlikte bromelain uygulanmasi rediikte glutatyon seviyesini ve stiperoksit dismutaz
aktivitesini metotreksat grubu ile karsilastirildiginda anlamli sekilde arttirdi ancak glutatyon peroksidaz ve
katalaz aktivitelerindeki artis istatistiki olarak anlamli degildi. Beyin dokusu histolojik agidan da degerlendirildi.
Metotreksat uygulamasinin beyinde histopatolojik olarak belirgin bir lezyon olusumuna yol agmadigi goruldu.
Sonug: Bulgularimiz bromelain kullanimiin nérolojik hasara karsi metotreksat ile tedavi edilen hastalarda
fayda saglayabilecegini desteklemektedir.

Anahtar kelimeler: Metotreksat, bromelain, beyin hasari, oksidatif stres.

Kaya K, Giirel A, Ipek V. Metotreksat kaynakli beyin hasarina karsi bromelainin potansiyel faydal etkilerinin
arastiriimasi. Pam Tip Derg 2021;14:846-853.

Abstract

Purpose: Methotrexate is a folic acid antagonist used in the treatment of various diseases, especially some
types of cancer and rheumatoid arthritis. However, many side effects associated with methotrexate use, including
neurotoxicity, are an important clinical problem. Bromelain obtained from the pineapple plant is an enzymatic
mixture with radical scavenging and anti-lipid peroxidation effects.

Materials and methods: 28 rats were randomly divided into 4 groups (n=7). The first group was kept as
the control group. The second group was determined as the bromelain group and 200 mg/kg/day bromelain
was given to the rats in this group for 14 days. The third group was determined as methotrexate group and
a single dose of 20 mg/kg methotrexate was given to the rats in this group on the third day. The fourth group
was determined as methotrexate + bromelain group, and the rats in the group were given methotrexate and
bromelain in equivalent doses together.

Results: Methotrexate administration did not cause any change in thiobarbituric acid reactive levels among
groups, but caused a statistically significant decrease in reduced glutathione level and superoxide dismutase,
glutathione and catalase activities compared to the control group. The administration of bromelain with
methotrexate significantly increased the reduced glutathione level and superoxide dismutase activity compared
to the methotrexate group, but the increase in glutathione peroxidase and catalase activities was not statistically
significant. Brain tissue was also evaluated histologically. It was observed that methotrexate administration did
not cause a significant lesion formation in the brain histopathologically.

Conclusion: Our findings support that the use of bromelain may benefit patients treated with methotrexate
against neurological damage.
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Giris

Metotreksat (MTX), kanser tedavisinde ve
romatoid artrit, sedefhastalgiveiltihaplibagirsak
hastaliklari dahil olmak Uzere gesitli otoimmun
ve inflamatuar hastaliklarda, gestasyonel
trofoblast hastaliginin tedavisinde ve ayrica
ektopik gebelikte yaygin olarak kullanilan
bir folik asit antagonistidir [1, 2]. Metotreksat
hicreye girdikten sonra poliglutamatlanir
ve dihidrofolat rediiktaz enzimine buylk bir
ilgi ile baglanarak bu enzimin dihidrofolat
tetrahidrofolata donlstirmesini engeller. DNA
sentezi igin gerekli olan timidin ve purinlerin
biyosentezi igin tetrahidrofolat gerektiginden,
MTX tarafindan tetrahidrofolat sentezinin bloke
edilmesi hucrelerin proteinleri Uretememesine
sebep olur [3].

Bununla birlikte, MTX tedavisi, doz
sinirlamasini ve bazen tedavinin tamamen
kesilmesini gerektiren c¢esitli ciddi toksik yan
etkilere neden olur [4]. MTX kaynakli toksisitenin
mekanizmasi tam olarak aydinlatilamamissa
da, oksidatif stress, tumor nekrozis faktor
alfa ve indiklenebilir nitrik oksit sentaz gibi
inflamatuar madiatorlerin  salinimi  gibi bazi
muhtemel mekanizmalar bu toksik etkilerden
sorumlu tutulmaktadir [1]. Oksidanlar ve
antioksidanlar arasindaki dengesizlikten
kaynaklan oksidatif hasar, MTX ile iligkili doku
hasarinin ana nedensel faktorlerinden biri
olarak degerlendiriimektedir [1]. Metotreksat
uygulamasi, gastrointestinal toksisite, hepatik
toksisite, nefrotoksisite, hematolojik toksisite ve
ndrotoksisite gibi bir ok doku ve organla iliskili
ciddi toksik etkiler ile iligkilendiriimektedir [5].
Metotreksat'in neden oldugu nérotoksisite, akut,
subakut veya gec¢c formda meydana gelebilir
ve gerek intratekal ve gerekse intraventz
uygulamadan sonra gézlemlenebilir [6].

Ananas comosus (ananas), buylk olciide
Ekvator bdlgelerinde yetigtirilen ve antioksidan,
antikanser, antiinflamatuarve anti-plateletfaydal
etkileri ile bilinen bromeliaceae familyasina
ait bir bitkidir [7]. Ananas bitkisinin sapindan
ve meyvesinden elde edilen ve kimyasal
olarak 1875’den beri bilinen bromelain (BRM)
ise cesitli tiol endopeptidazlar ile fosfatazlar,
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glukozidazlar, peroksidazlar, selulazlar,
glikoproteinler, karbonhidratlar ve gesitli proteaz
inhibitérlerinin - bir kangimidir [8]. Biyolojik
aktivitesini kaybetmeden bagirsaklardan
emilebilen BRM igin, trombosit agregasyonunun
geri dénudsumll inhibisyonu, sinlzit, cerrahi
travmalar, tromboflebit, piyelonefrit, anjina
pektoris ve bronsit gibi ¢esitli hastaliklara karsi
ve antibiyotikler basta olmak Uzere bazi ilaglarin
emilimini arttirmasi gibi ¢ok cesitli terapotik
faydalari 6ne sUrdlmuastir [8-10]. Bununla
birlikte, BRM'’in serbest radikal stpurtcu ve lipit
peroksidasyonu Onleyici antioksidan etkileri pek
¢cok calismada gdsterilmistir [7, 11, 12].

Tarafimizca yapilan literatir taramasinda
MTX kaynakh oksidatif hasara karsi BRM’in
etkilerinin arastirlldigi herhangi bir calismaya
rastlanmamistir. Bundan dolayl bu ¢alismada
MTX nedeniyle olusan oksidatif beyin hasarina
karsi BRM’in potansiyel faydali etkilerinin
arastiriimasi amaglanmistir.

Gereg ve yontem
Kimyasallar

MTX (Kogak Farma, 500 mg/20 ml, istanbul,
Turkiye) ve BRM (Solgar, 500 mg, Leonia, New
Jersey) eczaneden satin alindi. Kullanilan diger
tim kimyasallar analitik saflikta veya mevcut en
yuksek safliktaydi ve Sigma-Aldrich’den satin
alind1.

Hayvanlar ve deney dizayni

Caligsma igin, Adiyaman Universitesi Hayvan
Deneyleri Yerel Etik Kurulu'ndan etik onayi
alinmistir. Calismada Adiyaman Universitesi
Deney Hayvanlari Uretim, Uygulama ve
Arastirma Merkezinden temin edilen toplam
28 adet erkek Spraque dawley rat kullanildi.
Polipropilen rat kafeslerine yerlestirilen ratlar
calisma suresince, 21°C ortam sicakhginda
ve 12 saatlik aydinlik-karanlik doéngusinde
tutuldu. Yem ve su “ad libitum” olarak verildi.
28 adet rat her grupta 7 adet olacak sekilde
rastgele 4 gruba bdlindu. Birinci gruptaki ratlar
kontrol grubu olarak tutuldu ve bu gruptaki
ratlara 14 gun boyunca gliinde 1 kez gavaj ile
distile su ve Uglincl gun tek doz serum fizyolojik
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intraperitoneal enjeksiyon ile uygulandi. Ikinci
grup BRM grubu olarak belirlendi ve bu gruptaki
ratlara 14 gln boyunca ginde bir kez 200
mg/kg dozda BRM gavaj ile verildi ve Gguncu
glin tek doz serum fizyolojik enjeksiyonu intra
peritoneal enjeksiyon ile uygulandi. Uglinci
grup MTX grubu olarak belirlendi ve bu gruptaki
ratlara 14 gun boyunca ginde 1 kez gavaj
ile distile su ve Gglncu gun tek doz 20 mg/kg
MTX intraperitoneal enjeksiyon ile uygulandi.
Doérdincti  grup MTX+BRM grubu olarak
belirlendi ve bu gruptaki ratlara 14 giin boyunca
glinde 1 kez 200 mg/kg BRM gavaj ile ve Gglincu
gin tek doz 20 mg/kg MTX intraperitoneal
enjeksiyon ile uygulandi. Calismanin sonunda
ksilazin-ketamin kombinasyonu ile anesteziye
alinan ratlara eksanguinasyon yontemi ile
Otenazi yapildi.

Hizh bir sekilde bitin olarak ¢ikarilan beyin
dokusu soguk cam Uzerinde sagittal dizlemden
kesilerek iki yarim beyin kuresine ayrildi. Yarim
kirelerden biri histopatolojik inceleme igin tespit
edildi. Diger yarim kire biyokimyasal incelemeler
yapilincaya kadar -86°C’de saklandi.

Biyokimyasal olgiimler

Dokular 0,2 M Tris-HCI tamponu (pH: 7,4)
icerisinde soguk zincir sartlari altinda 1:10 (w/v)
seyreltme ile homojenize edildi. Tiyobarbitlrik
asit reaktif substans (TBARS) oOl¢ctimleri direk
homojenattan yapildi. Homojenatlar, stperoksit
dismutaz (SOD), katalaz (CAT), indirgenmis
glutatyon (GSH) ve glutatyon peroksidaz (GPx)
Olgumlerinin yapilmasi icin 3220 rpm’de 30 dk.
(4°C) santriflij edilerek Ustte kalan stpernatan
kisimlari alindi.

Lipit peroksidasyonunun bir gdstergesi olan
TBARS seviyeleri Yagi’'nin [13] yontemine gore
spektrofotometrik olarak 532 nm’de olgllerek
belirlendi. Sonuglar nmol/g doku olarak ifade
edildi. Hucresel enzimatik antioksidan savunma
sistemi Uyeleri olan SOD, CAT ve GPx serbest
oksijen radikallerine kargl en glgli savunmayi
yapan ilk antioksidan savunma hatti enzimleridir.
SOD, siperoksit anyonunu hidrojen peroksite
donustirerek temizler ve olusan hidrojen
peroksit CAT ve mitokondride GPx tarafindan
suya donustiurdlerek uzaklastirihr [14]. SOD,
CAT ve GPx aktiviteleri spektrofotometrik
yontemle ol¢ildi ve Unite/mg doku proteini
olarak gosterildi. SOD aktivitesi Sun ve ark. [15]
yontemine gore 560 nm’de, CAT aktivitesi Aebi

[16] yontemine gore 240 nm’de ve GPx aktivitesi
Paglia ve Valentine’in [17] ydntemine gore 340
nm’de 6lgim yapilarak belirlendi. GSH, serbest
radikallere elektron vererek onlari ndtralize
eden ve temizleyen ikinci hat antioksidan
savunma sistemi Uyelerinden biridir [14]. Beyin
dokusu GSH igerigi Sedlak ve Lindsay’in [18]
yontemine gore belirlendi. GSH dizeyleri 412
nm’de 6l¢ildi ve nmol/mg doku proteini olarak
ifade edildi. Beyin dokusu protein miktari Lowry
metoduna gore belirlendi [19].

Histopatolojik degerlendirme

Nekropsi sonrasi alinan beyin dokulari
%10’luk  tamponlu formaldehitte daldirma
yontemi ile tespiti takiben rutin doku takip
prosedurlerinden gecirilerek parafine gomaldi
ve 5 mikron kalinhdinda kesitler alindi.
Kesitler hematoksilen-eozin ile boyanarak 1sik
mikroskobu altinda degerlendirildi. Histopatolojik
olarak telensefalon, diensefalon, mesensefalon,
metensefalon ve myelensefalonda;
dejenerasyon, nekroz, kromatoliz, satellitozis,
demyelinasyon, myelin solgunlugu, néropil
vakuolizasyonu, aksonal siskinlik ve sferoid
olusumu, oligodendroglial siskinlik, intremyelinik
6dem, makrofaj infilirasyonlari, gemistositik
astrositler ve glial aktivasyon varhdi acisindan
degerlendirmeler yapildi.

istatistik analizler

istatistik analizler igin IBM SPSS 21 programi
(IBM Corporation, Armonk, New York, Amerika
Birlesik Devletleri) kullanildi. Verilerin normallik
analizi Shapiro-Wilk testi kullanilarak yapildi.
Gruplar arasi farklarin 6nemliligi tek yonlu
varyans analizi (ANOVA) testi ile analiz edildi.
Post hoc testi olarak, Levene testi sonucunda
homojen varyans gosteren veriler igin Tukey
HSD ve homojen varyans gOstermeyen veriler
icin ise Games-Howell testi kullanildi. Sonuglar
ortalamazstandart hata (SEM) olarak gdsterildi.
Given araligi %95 olarak segildi ve p<0,05
dizeyi istatistiksel olarak anlamli kabul edildi.

Bulgular
Biyokimyasal bulgular

Beyin dokusu TBARS ve GSH seviyeleri
ile SOD, GPx ve CAT aktiviteleri Tablo 1'de

verilmigti. Calismamizda MTX uygulamasi
TBARS  seviyeleri  acgisindan herhangi
bir degisiklige neden olmadi ancak GSH
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Tablo 1. MTX ve BRM uygulanan ratlarin beyin dokularindaki TBARS ve GSH seviyeleri ile SOD,

GPx ve CAT aktivitelerindeki degisiklikler (n=7)

Gruplar TBARS GSH SOD GPx CAT
(nmol/g yas (nmol/mg doku (U/mg doku (U/mg. doku (U/mg doku
doku) prot.) prot.) prot.) prot.)

Kontrol 21,23+1,63 4,67+0,10° 9,40+0,472 1,89+0,0% 20,43+1,092

BRM 22,01+1,15 4,63+1,82% 9,22+0,48 1,7310,14¢2° 17,55+1,46%

MTX 21,59+1,04 2,33+0,50° 7,82+0,31° 1,37+0,01° 15,22+1,43%

MTX+BRM 19,24+0,79 5,970,642 9,41+0,05° 1,40+0,02° 16,52+1,09%

Ayni sutun iginde farkl Uist simgeler tasiyan ortalamalar istatistiksel olarak anlamli sekilde farkhdir (p<0,05)

Ortalama+SEM

seviyesinde ve SOD, GPx ve CAT aktivitelerinde
kontrol grubu ile karsilastirildiginda istatistiksel
olarak anlamli bir azalmaya neden oldu.
MTX ile birlikte BRM uygulanmasi GSH
seviyesini ve SOD aktivitesini MTX grubu ile
karsilastinidiginda anlamh  sekilde arttirdi.
MTX ile birlikte BRM uygulanmasi sonucu
GPX ve CAT aktivitelerinde de MTX grubuna
kiyasla bir miktar artis gézlendi ancak sonugclar
istatistiksel olarak anlaml degildi. Yalnizca
BRM uygulanan ratlarin sonuglari kontrol grubu

ile kargilastirildiginda herhangi bir anlamli
degisiklik olusmadigi géralda.
Histopatolojik bulgular

Histopatolojik  sonuglar Resim 1-4’te

verilmigtir. Histopatolojik degerlendirmelerde
daldirma tespiti nedeniyle tim gruplarda
hafif dereceli olarak artefakt iliskili morfolojik
degisikliklere rastlanirken, s6zu edilen lezyonlar
acisindan MTX grubunda kontrol ve BRM
grubuna kiyasla belirgin bir morfolojik farkhlik
gOzlenmedi.

C R D e e
Resim 1. Hipokamplis bdlgesinin kontrol
(A), BRM (B), MTX (C) ve MTX-BRM (D)
gruplarindaki histopatolojik goriinimleri. H&E.
Bar: 200 ym
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Resim 2. Beyin korteksinin kontrol (A), BRM
(B), MTX (C) ve MTX-BRM (D) gruplarindaki
histopatolojik gorinimleri. H&E. Bar: 100 pym

oy

¥ 5 = S : =
Resim 3. Beyincigin kontrol (A), BRM (B), MTX
(C) ve MTX-BRM (D) gruplarindaki histopatolojik
gortndmleri. H&E. Bar: 100 ym

K

Resim 4. Beyincik ak maddesinin kontrol
(A), BRM (B), MTX (C) ve MTX-BRM (D)
gruplarindaki histopatolojik gortinimleri. H&E.
Bar: 100 um
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Tartisma

DNA sentezini, onarimini ve hicresel
replikasyonu inhibe eden bir antifolat metaboliti
olan MTX ilk kez 1951 yilinda romatoid artritin
ve sedef hastaliginin tedavisinde kullaniimistir
[20]. Bugln igin lésemi basta olmak Uzere
bircok malignitede yaygin olarak kullanilan
sitotoksik bir kemoterapotik ajandir. Bunun
yaninda romatoid artrit ve diger romatizmal
hastaliklarin tedavisinde kullanilan en yaygin
antiromatizmal ilactir [21]. MTX, indirgenmis
folat tasiyicilar ile tasinarak hicreye girer
ve hicreye girdikten sonra folil glutamat
sentaz enzimi tarafindan poliglutamasyona
ugratilirarak hucrelerde uzun sure tutulur [20].
MTX poliglutamatlar hiicre iginde buyutk bir
ilgi ile dihidrofolat rediiktaz enzimine baglanir
ve dihidrofolatin tetrahidrofolata donidsmesini
engelleyerek timidin ve pdrinlerin sentezini ve
bdylece protein sentezini durdurur [3]. Uzun
sureli MTX kullanimi MTX-poliglutamatlarin
hicre icinde birikimine neden olur [22].

MTX’in sitotoksik etkisi sadece kanser
hicreleri icin  segici degildir ve ylksek
proliferasyona sahip kemik iliginin hematopoietik
hicreleri ve bagirsak mukozasinin aktif olarak
bollinen hicreleri basta olmak Uzere cesitli
hlcre ve dokulari da etkiler [21]. Bu nedenle,
MTX tedavisi sirasinda doz sinirlamasini
ve bazen tedavinin tamamen kesilmesini
gerektiren cesitli ciddi toksik yan etkiler ortaya
cikabilir [4]. MTX kaynakl hematopoietik,
karsinojenisitik, hepatotoksik, nefrotoksik,
pulmoner, gastrointestinal, testikular, kardiyak
ve norotoksik yan etkiler Onceki cesitli
¢alismalarda ortaya konulmustur [20, 22-24].

Norotoksisite, MTX tedavisi sirasinda
siklikla gorulen 6nemli yan etkilerden biridir.
Hem vyuksek doz intravenéz MTX hem de
intratekal MTX, demiyelinizasyon, beyaz madde
nekrozu, oligodendroglia kaybi, aksonal sisme,
mikrokistik ensefalomalazi ve derin serebral
beyaz madde atrofisi ile iliskilendirilmistir [25].
Yuksek doz MTX uygulanan hastalarin %11
kadarinda kafa karisikhdi, nébetler, uyku hali
ve radyografik I6koensefalopati kaniti olan veya
olmayan bas agdrilari gibi merkezi sinir sistemi
bulgulari gérulebilir [3]. Akut MTX nérotoksisitesi
genellikle afazi, halsizlik, duyu eksiklikleri,
ataksi ve ndbetler gibi felg benzeri semptomlarla
sonuglanir [25]. Akut MTX ndrotoksisitesi
insidansi MTX'in dozuna, uygulama yoluna,

verilme sikhidina ve beraberinde folinik asit
kullanimina goére degisir [25]. Yang ve ark. [24]
meme kanser modeli olusturulmus farelere
akut MTX uygulamasinin zihinsel depresyon ve
hafiza kayiplarina neden oldugunu gdstermis
ve bu durumu hipokampustaki nérogenezin
inhibisyonu ve proinflamatuar enzimlerin artisi
ile iligkilendirmigtir. MTX'in beyin dokusundaki
toksisitesinin yeri ve derecesinin belirlenmesi
zordur ve manyetik rezonans goruntileme,
elektroensefalografi ve noéropsikolojik testler
gibi yardimci testlerin sonuglari ile klinik belirtiler
arasinda net bir iligki gosterilememigtir [6].

MTX, muhtemel merkezi sinir sistemi folat
homeostazini bozarak veya dogrudan néronal
hasara yol agarak akut, subakut ve uzun
vadeli norotoksisitelere neden olur [26]. MTX
kaynakli norotoksisite icin cesitli potansiyel
mekanizmalar agiklanmistir. Bu mekanizmalarin
en 6nemlilerinden birinin MTX nedeniyle azalan
purin sentezine bagh olarak olusan adenozin
birikimi oldugu dusunulmektedir [3]. MTX
ve MTX-poliglutamatlar, 5-aminoimidazol-4-
karboksamid ribonikleotid formiltransferazi
inhibe ederek ve adenosin salimini tesvik
ederek adenosin yoluna muidahale eder.
Adenosin reseptort polimorfizmleri, MTX ile
iliskili 16koensefalopati ile iligkilendirilmistir [5].
MTX ile indlklenen toksisitenin, hiicre ici folat
homeostazi ve metabolizmasi icin anahtar bir
enzim olan metilenetetrahidrofolat rediktaz
genindeki mutasyonlarla iligkili oldudu da
varsayllmistir [4].

MTX kaynakli doku hasarinda ana nedensel
faktorlerdenbiride oksidatifstrestir[1]. MTXhUcre
ici sitozolik NADPH seviyelerini azaltirken lipit
peroksidasyonunu arttirir. NADPH seviyesinin
azalmasi hucreler igcin 6nemli bir serbest
radikal temizleyici antioksidan olan glutatyon
seviyelerinde bir azalmaya yol acar [27].
Ayrica, MTX, 5-metiltetrahidrofolat seviyesini
dlsurerek homosistein metabolizmasini bozar
ve S-adenozil metiyonin (SAM) seviyesini
distrir. SAM antioksidan etkili bir bilesik
oldugundan SAM azalmasi reaktif oksijen
tlrlerinin artmasina neden olabilir [28]. MTX,
oksidatif stres ve DNA hasarina neden olarak
cesitli hipokampal ndrojenez tiplerini engeller
[29].

Beyin vucut agirhginin %2’sinden daha azini
olusturmakta ancak tum vicudun kullandig
oksijenin %20’sini tiketmektedir. Bu nedenle
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beyin blylk bir potansiyel oksidatif kapasiteye
sahiptir ancak oksidatif strese karsi koyma
yeteneg@i sinirlidir. Bu durum beyni oksidatif
hasara kargi en duyarli organ haline getirir
[30]. Onceki pek gok calismada beyin dokusu
da dahil cgesitli doku ve organlarda MTX
nedeniyle olusan oksidatif hasar agikga ortaya
konulmustur. Pinar ve ark. [27] ¢alismalarinda;
tek doz 20 mg/kg MTX uygulamasi hem rat
karaciger ve bobrek dokularinda hem de
testis dokusunda [23] MDA seviyelerini kontrol
grubuna goére anlamh sekilde arttirmis, SOD,
CAT ve GPx aktivitelerini anlamli sekilde
azaltmistir. Fikry ve ark. [31] calismasinda
MTX uygulamasi rat kalp dokusunda MDA
seviyesini anlamli sekilde arttirirken, GSH
seviyesinin ve CAT aktivitesinin anlamli sekilde
azalmasina neden olmustur. Vardi ve ark. [32]
MTX uygulanan ratlarin serebellum dokusunda
MDA dulzeyinin anlamli sekilde arttigini ve
bununla birlikte GSH seviyesi ile birlikte SOD
ve CAT aktivitelerinin anlaml sekilde azaldigini
gozlemlemistir. Kushwaha ve ark. [33]
¢alismasinda, 28 glin boyunca farelere 0,5, 1
ve 2 mg/kg dozlarinda oral MTX verilmis ve hem
1 hem de 2 mg/kg MTX verilen farelerin beyin
dokularinda anlamli sekilde MDA seviyesinde
yukselme ve 2 mg/kg MTX verilen farelerde
anlamli sekilde GSH azalmasi rapor edilmistir.
Calismamizda MTX uygulanmasi ratlarin
beyin dokusunda TBARS seviyeleri acisindan
gruplar arasinda herhangi bir degisiklige neden
olmadi ancak hem GSH seviyesinde hem de
CAT, SOD ve GPx aktivitelerinde kontrol grubu
ile karsilastirildiginda anlamli sekilde azalma
tespit edildi. Bu yonuyle calismamizin sonuglari
gegmis galismalarin sonuglariyla baylk oranda
uyumluluk gdsterdi.

MTX nedeniyle olugsan oksidatif hasari
Oonlemek amaciyla pek cok anti-oksidan ve
anti-inflamatuar madde arastirmacilarin ilgisini
cekmis ve pek ¢cok maddenin potansiyel faydall
etkileri cesitli calismalarda arastinimistir.
Klorojenik asit [32], kafeik asit [28], alfa-lipoik
asit [23], tempol [27] ve gallik asit [34] bunlardan
bazilaridir.  Tarafimizca  yapilan literattr
taramasinda BRM’in MTX nedeniyle olusan
sinir sistemi toksisitesine karsi potansiyel
etkilerinin aragtirildigr herhangi bir calismaya
rastlanmamistir. Bu nedenle ¢alismamiz MTX
kaynakli oksidatif hasara kargi bromelainin
potansiyel faydali etkilerinin arastinldigr ilk
calismadir.
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BRM, Ananas comosus'tan izole edilen
kukart iceren cesitli enzimlerin bir karisimidir.
Oral uygulamadan sonra biyolojik aktivitesini
kaybetmeden ve bozulmadan emilen ve uzun
sureli kullanimda bile yan etkisi bulunmayan
BRM, antiinflamatuar,  antitrombotik  ve
antikanser Ozelliklere sahiptir [35]. Ayrica
BRM’in antioksidan etkileri 6nceki cesitli
calismalarda ortaya konulmustur. Aliminyum
kaynakl oksidatif hasara karsi 250 mg/g oral
BRM uygulamasi, El Demerdash ve ark. [7]
calismasinda rat boébrek dokusunda ve Jebur
ve ark. [12] calismasinda rat testis dokusunda
TBARS ve H,O, seviyelerini anlamh sekilde
azaltmis, bununla birlikte GSH seviyesini ve
SOD, CAT ve GPx aktivitelerini anlamli sekilde
arttirarak duzeltmistir. Agarwal ve ark. [35]
diklorvos toksisitesine maruz birakilmis farelere
70 mg/kg BRM uygulanmasinin serum TBARS
ve diger bir oksidatif stres gostergesi olan
protein karbonil icerigi seviyesini anlamli sekilde
azalttigini ve GSH seviyesi ile SOD, CAT ve
GPx aktivitelerini  yukselttigini  gOstermistir.
Calismamizda 200 mg/kg oral BRM uygulamasi
GSH seviyesini ve SOD aktivitesini MTX
uygulanan gruba gore istatistiksel olarak anlamli
sekilde arttirdi. GPx ve CAT aktivitelerinde de
bir miktar dizelme gdzlendi ancak sonuglar
istatistiksel olarak anlamli degildi. Sonug olarak
BRM uygulanmasi MTX kaynakli oksidatif beyin
hasarina kargi kismi olmakla birlikte net bir
duzelme sagladi.

MTX’in sinir sistemine olan toksik etkileri
histopatolojik olarak da Onceki pek c¢ok
calismada degerlendirilmigtir [2, 32, 36,
37]. Vardi ve ark. [32], galismasinda MTX
uygulamasinin ratlarda purkinje hucrelerinin
sekillerini  kaybedip kugulmesine ve Nissl
cisimciklerinin ~ yogunlugunun  azalmasina
neden oldugu rapor edilmistir. Sun ve ark. [2]
calismasinda MTX’in rat fetal beyin dokusunda
telensefalik duvar boyunca bol miktarda piknotik
ndroepitelyal hiicreler olusturdugu gdsterilmistir.
Elens ve ark. [38] calismasinda 20 mg/kg MTX
enjeksiyonunun dorsal hipokamplste hucre
proliferasyonunu baskilamistir. Calismamizda,
MTX’in ¢alismanin 3. guninde 20 mg/kg
dozda tek sefer intraperitoneal uygulamasinin
beyinde histopatolojik olarak belirgin bir lezyon
olusumuna yol agmadigi goéraimustar.

Calismamizda kullanilan BRM’in saf olarak
temin edilememis olmasi ve kullanilan tablet



Bromelain metotreksat kaynakli beyin hasarini énler

formda etken maddenin yaninda bazi yardimci
maddeler bulunmasi ¢alismamiz igin bir kisithlik
olusturmaktadir.

Sonug olarak, bu calismada MTX’in neden

oldugu norooksidatif etki dogrulanmistir. Ayrica,
MTX ile birlikte uygulanan BRM’in bu toksik
etkiyi tersine c¢evirebilme potansiyeli oldugu
gOsterilmistir. Bu nedenle MTX ile tadavi edilen
hastalarda olusabilecek istenmeyen norolojik
yan etkilere karsi BRM kullanimi koruyucu bir
tamamlayici alternatif olarak degerlendirilebilir.

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Evaluation of testicular torsion in rats by using the Superb Microvascular
Imaging Ultrasound technique comparison with Power Doppler Ultrasound
and Color Doppler Ultrasound techniques

Siganlardatestis torsiyonutanisinda kullanilan Power Doppler Ultrason ve Renkli Doppler
Ultrason tekniginin Stperb Mikrovaskdler Imaging Ultrason teknigi ile karsilagtiriimasi
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Abstract

Aim: Testicular torsion is a surgical emergency. This study aims to evaluate the superiorities of Power Doppler
Imaging, Color Doppler Imaging, and Superb Microvascular Imaging to each other in the diagnosis of testicular
torsion in rats.

Material and methods: This study included thirty pubertal, 26-30 days old Wistar-Albino male rats weighing
210-262 g. Rats were randomized to 5 groups, including group A-sham, group B-orchiectomy after one hour of
torsion, group C-orchiectomy after two hours of torsion, group D-orchiectomy after three hours of torsion, group
E-orchiectomy after four hours of torsion. All the rats were followed with Power Doppler Imaging, Color Doppler
Imaging, and Superb Microvascular Imaging before torsion, but also group B was done the three ultrasound
techniques after torsion's first hour, group C was done ultrasound after torsion's first and second hours, group
D was done ultrasound after the first, second and third hours of torsion, group E was done ultrasound after
the first, second, third and fourth hours of torsion. Ultrasound scanning was performed for all rats by the same
doctor using a 7-18 MHz linear probe (Aplio 500, Toshiba Medical System Company Tokyo, Japan). The images
were assessed with regard to the degree of vascularity and the presence of artifacts. Histologic examination was
performed at the designated conclusion of each hour.

Results: Superb Microvascular Imaging had higher staging scores in the torsioned testicles compared to Color
Doppler Imaging and Power Doppler Imaging, without a statistical significant difference. After 4-hour ischemia,
all three methods gave the same scores. When looking at histopathological staging, a statistical significant
difference was found between 1-hour ischemia and 2, 3, and 4-hours ischemia durations. No statistical significant
difference was found in histopathological staging performed after 2, 3, and 4-hour ischemia. All three devices
were found to be compatible with each other for each hour.

Conclusions: Comparing Superb Microvascular Imaging used to detect testicular torsion, with Power Doppler
Imaging and Color Doppler Imaging; all three techniques were found as effective and safe diagnostic methods.

Key words: Testicular torsion, superb microvascular imaging, power doppler imaging, color doppler imaging,
animal study.

Genisol I, Karkiner OA, Genc S, Ergin M, Duman S, Oral A, Hosgor M. Evaluation of testicular torsion in rats by
using the Superb Microvascular Imaging Ultrasound technique comparison with Power Doppler Ultrasound and
Color Doppler Ultrasound techniques. Pam Med J 2021;14:854-861.

Oz

Amag: Testis torsiyonu cerrahi bir acildir. Bu ¢alismada siganlarda testis torsiyonu tanisinda Power Doppler
Ultrason, Renkli Doppler Ultrason ve Superb Mikrovaskiler Imaging Ultrason tekniklerinin birbirlerine
ustunliklerini degerlendirmeyi amacglamaktadir.

Gereg ve yontem: 210-262 gr agirhginda, 26-30 glinlik, 30 pubertal Wistar-Albino erkek sigani deneye dahil
edildi. Siganlar, grup A-sham, bir saatlik torsiyondan sonra grup B-orsiektomi, iki saatlik torsiyondan sonra grup
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D-orsiektomi, Ug¢ saatlik torsiyondan sonra grup C-orgiektomi, dort saat sonra grup C-orsiektomi grubu olmak
Uzere 5 gruba randomize olarak ayrildi. Tim siganlar torsiyondan énce Power Doppler Goriintiileme, Renkli
Doppler Gorlntiileme ve Super Mikrovaskiler Goriintileme ile takip edildi, ancak torsiyonun birinci saatinden
sonra B grubuna Ug ultrason teknigi, torsiyonun birinci ve ikinci saatlerinden sonra grup C'ye Ug ultrason teknigi
ile, grup D torsiyonun birinci, ikinci ve Uglncu saatlerinden sonra her G¢ ultrason teknigi ile, grup E'ye ise
torsiyonun birinci, ikinci, G¢inct ve dérdlncu saatlerinden sonra her ¢ ultrason teknidi ile ultrason yapildi.
Tum siganlara ayni doktor tarafindan 7-18 MHz lineer prob kullanilarak ultrason taramasi yapildi. Gérintiler,
damarlanma derecesi ve artefaktlarin varligi agisindan degerlendirildi. Her grubun torsiyon siresi sonunda
orsiektomi yapilmasi ile histopatolojik degerlendirme yapildi.

Bulgular: Superb Mikrovaskuler Imaging Ultrason, torsiyonlu testislerde Renkli Doppler Ultrason ve Power
Doppler Ultrasona gore kiyasla istatistiksel olarak anlamli bir fark olmaksizin daha yiiksek evreleme puanlarina
sahipti. 4 saatlik iskemiden sonra, her t¢ yonteme de ayni puanlari verdi. Histopatolojik evrelemeye bakildiginda
1 saatlik iskemi ile 2, 3 ve 4 saatlik iskemi slireleri arasinda anlamli fark bulundu. 2, 3 ve 4 saatlik iskemiden
sonra yapilan histopatolojik evrelemede anlamli bir fark bulunmadi. Her (i¢ cihazin da her saat igin birbiriyle
uyumlu oldugu goérualda.

Sonug: Testis torsiyonunu saptamak igin kullanilan Superb Mikrovaskiler Imaging Ultrason, Power Doppler
Ultrason ve Renkli Doppler Ultrason ile karsilastiriimasinda her Ug teknik de etkili ve glvenli tani yéntemleri
olarak bulundu.

Anahtar kelimeler: Testis torsiyonu, slperb mikrovaskuiler imaging ultrason, power doppler ultrason, renkli
doppler ultrason, sigan deneyi.

Genisol I, Karkiner OA, Geng S, Ergin M, Duman S, Oral A, Hosgér M. Siganlarda testis torsiyonu tanisinda
kullanilan Power Doppler Ultrason ve Renkli Doppler Ultrason tekniginin Stiperb Mikrovaskdiler Imaging Ultrason
teknigi ile karsilastiriimasi. Pam Tip Derg 2021;14:854-861.

Introduction reporting that Superb Microvascular Imaging
(SMI), which has been used in recent years,
gives more information about parenchymal
perfusion [8, 12]. The reason for preferring SMI
is because it shows the tissue perfusion better,
responds in a shorter time, is non-invasive, and
does not emit radiation, and it is used to detect
small vessels and low-velocity blood flow [8, 13].
This study aims to compare the superiorities of
PDI, Color Doppler Imaging (CDI), and SMI to
each other in the diagnosis of testicular torsion.
The study was carried out in the form of animal
experiments since the comparison of all three
techniques will increase the response time and
damage in the tissue in patients with testicular

Testiculartorsionis a surgical emergency that
requires rapid diagnosis and treatment, leading
to the acute scrotum in childhood and causes
permanent ischemic damage to the testicle [1].
This condition is caused by the blocked blood
flow of the testicles and its appendages due
to the rotation of the spermatic cord around
its axis [2]. The cause is testicular torsion in
15% of patients who apply with acute scrotum
[3, 4]. It peaks in two age groups, generally
in the neonatal period and 12-18 years [5]. If
correct diagnosis and proper treatment cannot
be achieved within the first 6 hours, irreversible

ischemic damage causes the testicle on that
side to be lost [6, 7]. Therefore, a rapid diagnosis
should be made, and manual detorsion and/or
surgical exploration should be performed for
treatment [6, 8]. Although imaging techniques
used in the diagnosis of diseases that cause
acute scrotum development, itis not always easy
to make a definite diagnosis. Power Doppler
Imaging (PDI) is the most frequently used,
rapidly responsive, non-invasive, gold standard
method for the imaging of torsioned testicles
[9-11]. However, the rate of misdiagnosis was
found to be 7-10% by pediatric urologists and
45% by family physicians.

The absence of blood flow in PDl is in favor
of testicular torsion. There are new publications
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torsion. Rats were preferred as experimental
animals since the size of the rat testicle is
appropriate, easy surgical intervention can be
performed, and imaging can be easily performed
with the ultrasound probe.

Materials and methods

Study Groups, anesthesia and surgical
intervention

Ethical approval was obtained in line with the
decision taken in the session dated 23 August
2016, and decision number is 01/16/2016
of Dokuz Eylil University Multidisciplinary
Laboratory Animal Experiments Local Ethics
Committee.
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Pubertal, 26-30 days old Wistar-Albino male
rats weighing 210-262 g, produced by Dokuz
Eylul University Multidisciplinary Laboratory,
were used. Subjects were kept at 22+1°C
at Dokuz Eylil University Multidisciplinary
Laboratory, in an environment that was
darkened for 12 hours, lightened for 12 hours,
and humidified at a ratio of 50-60%. Standard
pellet feed and city potable water were used
to feed the rats until the day of the experiment.
No support was received for expenses. The
histopathology of the tissues excised at the end
of the experiment was studied by Dr. Behcet Uz
Children’s Hospital Pathology Laboratory.

General anesthesia was applied to the
subjects by administering 5-10 mg/kg dose of
xylazine (Rompun, Bayer-istanbul) and 50-70
mg/kg dose of ketamine hydrochloride (Ketalar,
Pfizer-istanbul) intramuscularly. Scrotum skin
was cleaned with a 10% povidone-iodine
solution. Ultrasound was performed on all
scrotums in the supine position by the same
pediatric radiologist with a 7-18 MHz linear
probe. The blood flow was staged by PDI, CDI,
and SMI as follows: Stage 0, no blood flow;

Table 1. Ultrasonography grading

stage 1, blood flow in one or two focal areas;
stage 2, blood flow in one linear or more focal
areas; stage 3, multiple linear blood flow [12]
(Table 1).

After imaging procedures, two cm long
vertical skin and subcutaneous incisions
were applied to the subjects on the midline of
the scrotum. After the first ultrasonographic
imaging of the testes of the rats in all groups,
orchiectomy was applied to the testicles of
the rats in the Group A-sham group. The
experimental extravaginal testicular torsion
model was created by rotating the left testicles
of the other subjects 720 degrees clockwise
with the cord elements (Figure 1). The torsioned
testicle was fixed in the inner scrotum surface
from two locations with 6/0 polydioxanone
(PDS) sutures. The testicle was placed back
into the scrotum. At the end of one-hour torsion,
re-imaging was obtained from the remaining 24
subjects, the incision was opened, and bilateral
orchiectomy was applied to 6 of the subjects
(Group B) (Figure 2). During the next two hours
of torsion, second-hour images were taken
from 18 subjects, and bilateral orchiectomy was

Testicular Vascularity Grading

Stage 0 No blood flow

Stage 1 Blood flow in one or two focal areas
Stage 2 Blood flow in one linear or more focal area
Stage 3 Multiple linear blood flow

Figure 1. Extravaginal testicular torsion in the rat testis
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performed on six subjects (Group C) at the end of
the second hour. During the three-hour torsion,
third-hour images were taken from 12 subjects,
and bilateral orchiectomy was performed on six
subjects (Group D) at the end of the third hour.
The last six subjects (Group E) within four-hour
torsion; bilateral orchiectomy was applied to all
of them at the end of the fourth hour. At the end
of the surgical procedures, cervical dislocation
was performed on all subjects.

Histopathological examination

Testicular tissues were fixated in 10%
formaldehyde solution after orchiectomy for
histopathological examination and sent to
Dr. Behget Uz Children’s Hospital Pathology
Laboratory. Samples that were followed-up after
fixation were blocked with paraffin. Standard
sections with a thickness of four microns
were prepared for microscopic examination

Figure 2. PDI, CDI and SMI images in the same testis at one clock after torsion

by staining with Hematoxylin-Eosin (H&E).
All preparations were examined and staged
by the same pathology specialist under the
light microscope (NikonEclipse E400, Tokyo,
Japan) with x100 and x200 magnifications as
follows: Stage 1; normal testicular tissue with
regular sequenced germ cells. Stage 2; less
regular germ cells and irregularly narrowed
seminiferous tubules. Stage 3; shrunken
pyknotic nucleus and seminiferous tubules with
distorted borders. Stage 4; seminiferous tubules
filled with irregular germ cells with coagulated
necrosis [14] (Table 2).

Statistical analysis

SPSS Windows v.21.0 was used for the
analysis. Data were given as mean # standard
deviation (SD). Histopathological data were
evaluated by Kruskal-Wallis variance analysis.
Mann-Whitney U test was used for inter-group
comparisons. Bonferroni correction was made.
Flow staging scores between three USG devices
were compared by using the Friedman test.
Wilcoxon test was used in paired comparisons.

Table 2. Histopathological grading

Compeatibility analysis of the three devices was
performed with weighted kappa. P<0.05 was
considered statistically significant.

Results

The subjects were divided into 5 groups and
there was no loss of rats from any group. Before
the torsion, the echogenicity of the testes of
all rats was homogeneous. Average testicular
volumes were found to be 17561423 mm3. The
blood supply of all testicles in PDI was evaluated
as Stage 3. In CDI, the left testicle of two of the
rats was evaluated as Stage 2(one of Group D
and the other one is Group E), and the blood
supply of the remaining testicles was evaluated
as Stage 3. In SMI, blood supply of all testicles
was evaluated as Stage 3.

At the 1st hour of the torsion, the blood
supply of the testicle of 1 ratin Group C in PDl is
Stage 1, the blood supply of the torsion testicle
of a rat in Group B is Stage 2, and the blood
supply of the 22 testicles is Stage 0. In CDI, the
blood supply of the same testicle, which was in

Stage 1 Normal testicular tissue with regular sequenced germ cells

Stage 2 Less regular germ cells and irregularly narrowed seminiferous tubules
Stage 3 Shrunken pyknotic nucleus and seminiferous tubules with distorted borders
Stage 4 Seminiferous tubules filled with irregular germ cells with coagulated necrosis

857



Comparison of ultrasound techniques in testicular torsion

Group B and had testicular blood in Stage 2 in
PDI, came as Stage 2, in PDI, the blood supply
of the same testicle with testicular blood in
Stage 0 came in Stage 2, and the blood supply
of the remaining 20 testicles came as Stage 0.
Testicular blood in PDI and CDI blood in the
same testicle in Group B with Stage 2 SMI in
Stage 3. Stage 2 in CDI blood in the testicle in
Group C, SMI in Stage 3. PDI in Stage 1, the
blood in the testicle in Group D came as Stage
2. In PDI and CDI, 1 testicle in Group B came as
Stage 0, 3 testicles were Stage 1, and 1 testicle
was Stage 2. In PDI and CDI, the blood supply
of 1 testicle in SMI from the testicles in Group C,
which is at Stage 0, Stage 0, the blood supply of
3 testicles Stage 1, the blood supply of 1 testicle
Stage 2 came. PDI and CDI were evaluated as
Stage 0 in Group D, 2 testes in SMI were Stage
0, 2 testicles were Stage 1 and 1 testicle was
Stage 2. 4 testes of the testicles evaluated as
Stage 0 in PDI and CDI came as Stage 0 in SMI,
and 2 testes as Stage 1.

At the second hour of the torsion, the blood
supply of all testicles (n=18) in PDI and CDI
came as Stage 0. However, in SMI in Group C,
1 testicle was Stage 3, 2 testicles in Group D
was Stage 1, 2 testes in Group E were Stage 1,
and the blood supply of 13 testicles was Stage
0.

At the third hour of the torsion, the blood
supply of all testicles (n=12) in PDI and CDI
came as Stage 0. However, in SMI in Group D,
the blood supply of 2 testicles was Stage 1, and
the blood supply of 10 testicles was Stage 0.

At the 4th hour of the torsion, the blood
supply of all testicles in PDI, CDI and SMI was
Stage 0.

A total of 30 testes in Group A, B, C, D, E
were staged histopathologically. All testicles in
Group A were pathologically Stage 1. 2 testicles
in Group B were Stage 2, and 4 testicles were
Stage 3. All testicles in Group C and D were
Stage 3. 4 testicles in the group were Stage 3,
and 2 testes were Stage 4.

When staging ofthree devices was compared,
it was observed that the evaluations made with
SMI had higher scores in the torsioned testicles
compared to CDI and PDI, except for 4-hour
ischemia. However, this difference was not
considered to be statistically significant. When
the staging scores after 4- hour ischemia were
compared, all three methods yielded the same
scores. Staging scores made with CDI and PDI
devices were always found similar.

When looking at histopathological staging,
a statistical significant difference was found
between 1-hour ischemia and 2, 3, and
4-hours ischemia durations (p=0.02). No
statistical significant difference was found in
histopathological staging performed after 2, 3,
and 4-hour ischemia. When the compatibility
analysis of the three devices was evaluated, all
three devices were found to be compatible with
each other for each hour (Table 3, 4).

Discussion

Testicular torsion is a surgical emergency,

Table 3. Comparison of grading scores among PDI, CDI and SMI

PDI MeantSD CDI MeantSD SMI Mean*SD p* value

Baseline all testes (n=60) 3.0£0.0
1 hour ischemia torsioned testis (n=24) 0.1£0.4
2 hours ischemia torsioned testis (n=18)  0.0£0.0
3 hours ischemia torsioned testis (n=12)  0.0£0.0
4 hours ischemia torsioned testis (n=6) 0.0£0.0

2.9+0.1 3.0+0.0 0.135
0.2+0.6 0.3+0.6 0.368
0.0+£0.0 0.1£0.3 0.146
0.0+0.0 0.1+0.3 0.135
0.0+0.0 0.0+0.0 0.986

*Friedman test

PDI: Power Doppler Imaging, CDI: Color Doppler Imaging, SMI: Superb Microvascular Imaging, SD: Standard Deviation
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Table 4. Agreement of three devices

PDI vs CDI PDI vs SMI CDI vs SMI
Kappa value p-value Kappavalue p-value Kappavalue p-value
1 hour ischemia 0.916 <0.01 0.702 <0.01 0.673 <0.01
2 hours ischemia 0.944 <0.01 0.87 <0.01 0.815 <0.01
3 hours ischemia 0.944 <0.01 0.889 <0.01 0.944 <0.01
4 hours ischemia 0.944 <0.01 0.944 <0.01 1 <0.01

Correlation strengths interpreted as: <0 less than chance agreement,

0.01-0.20 slight agreement 0.21-0.40 fair agreement,
0.41-0.60 moderate agreement, 0.61-0.80 substantial agreement,
0.81-0.99 almost perfect agreement

PDI: Power Doppler Imaging, CDI: Color Doppler Imaging, SMI: Superb Microvascular Imaging

and treatment delay often results in the loss of
a testicle. In this study, the superiority of PDI,
CDI, and SMI techniques was compared in the
experimental unilateral testicular torsion model.
This study is the first randomized and controlled
study to evaluate the use and effectiveness of
SMI in the diagnosis of testicular torsion.

While establishing our experimental model,
we used 26-30 day old rats that match the
testicular torsion age group with no sexual
reproduction capacity, since testicular torsion
is common before puberty. In our study, it
was observed that there was an infarct in the
testicles at the first hour of the torsion, there was
no increase in congestion at the second hour,
but disorganization started in the seminiferous
tubules. The venous congestion increased, and
the infarct in the testicle became evident. No
change was found in volume at the third hour
of the torsion due to the arterial blockage along
with venous congestion. Infarction occurred
in the entire testicle in 4 hours of torsion, and
seminiferous tubules and basal membrane
integrity were impaired. The testicle was
heterogeneous due to the extensive infarct
that occurred at the fourth hour of the torsion.
However, due to venous congestion and arterial
blockage, no blood flow was detected after
the second hour. Cosentino et al. [15] found
that the most severe changes occurred after
three hours and later when they examined the
testicles after torsion for different periods. In our
study, we found that histopathologically findings
are worsened after the second hour of testicular
torsion in rats.

The SMI USG device used in this study
is a non-invasive technique showing tissue
blood flow [16]. It has been used as a vascular
imaging technique for breast, thyroid, brain
masses, and undescended testicle in various
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publications [12, 16-19]. The SMI technique
is used by loading a different program in the
same ultrasonography device. Unlike Doppler
ultrasonography, it has been reported in
publications that it prevents movement-related
artifacts and shows blood supply better [12].
Since we know that ultrasonography is difficult
to do because children are very mobile, we
aimed to get more accurate results with this
technique.

Although SMI USG is a USG technique is
capable of showing even micro blood flows,
there is not enough data on the effectiveness of
this technology in determining the blood flow of
the testicle [17]. Therefore, we aimed to show
even minimal blood flow in torsioned testicle
tissue. In the USG evaluation, SMI and PDI and
CDI were compared, and stage 1-2-3 blood flow
from SMI USG was considered significant for
the testicle, which was accepted as Stage 0 (no
blood build-up) in Doppler examinations, and
histopathological evaluation after orchiectomy
was performed according to the classification
described by Cosentino et al. [15]. When
looking at the results of our study, no statistical
significant difference was found between SMI
and PDI and CDl in torsioned testicles in the four
experimental groups. However, in testicles with
extensive infarction and coagulation necrosis in
histopathological evaluation, it was thought that
tissue blood flow could be misinterpreted as
normal due to the minimal blood flow imaging with
SMI. Therefore, with SMI, which can be used in
the diagnosis of testicular torsion, we think that
it should not be perceived that the testicle that
has gone into necrosis can be left in its place
during the surgical procedure. At the end of the
experiment, color changes due to hemorrhage
secondary to trauma during orchiectomy were
observed in macroscopy of all of the torsioned
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testicles. Because of the sudden changes in
circulation, edema and vascular congestion
were also observed in the early period and even
in the non-torsioned testicle. The reason for this
may be that when the testicular torsion occludes
the veins, the arteries do not accompany, and
finally, edema that occurs, widespread ischemia,
or hemorrhagic infarction in the testicle can be
seen [20]. Degenerate seminiferous tubules
and germ cells with pyknotic nucleus were
noteworthy in a few of the torsioned testicles.
The clinical study by Puri et al. [21] in which
prepubertal patients were subjected; examined
the testicles after puberty, in which severe
necrosis was detected but left in the scrotum
with the hope of showing a little testicular
function, they observed severe atrophy in the
detorsioned testicles, sperm examinations of
these testicles were found to be normal, and
all married people had children. In our study,
since orchiectomy was performed at the early
histopathological stage, it does not give an
idea about the future damage and autoimmune
damage to the contralateral testicle. However,
due to hypoxia and ischemia, germ cell and
Leydig cell loss are observed, even in the early
period, and this situation gets worse within
hours. Therefore, it is very important to make an
accurate diagnosis in the early period.

Comparing SMI used to detect testicular
torsion, which is a surgical emergency requiring
rapid evaluation and intervention with PDI
and CDI, all three techniques were found as
effective and safe diagnostic methods. As
testicular torsion in rats results in necrosis after
2nd hour for 720 degrees, there is no need to
continue the experiment for 3th and 4th hours
for this study.

This study has several limitations. Firstly,
since our study was conducted under
anesthesia, there was no need for screening in
PDI to prevent artifacts caused by movement,
and even low currents could be displayed.
Therefore, we recommend the study to be
used in active boys and re-evaluate the
results. The second limitation is the histologic
assessment of the torsed testicle was based on
the pathologist’s reading, not on an objective
evaluation using a grading system. The third
one is that we used 7-18 MHz linear probe for
ultrasonography, but the rat testicle is smaller
than newborn child testicle. At the same time
other differential diagnoses that caused acute

scrotum were not included in the study. The last
limitation we found in this article is to use the
SMI technique in other organs and to determine
which tissue shows better blood supply.

Conflict of interest: No conflict of interest was
declared by the authors.
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Servikal kanser taramasinda saptanan onemi belirlenemeyen atipik
skuamoz hiicrelerin klinik 6neminin degerlendirmesi: Eskisehir deneyimi

Evaluation of the clinical significance of atypical squamous cells, whose significance
could not be determined in cervical cancer screening: Eskigehir experience

Hulusi Goktug Gurer, Ceren Yildiz Eren, Ozlem Ozglr Giirsoy, Ramazan Bayirli
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0Oz

Amag: Calismamizin amaci, atipik squamoz hiicreler tanisinin klinikteki dnemini belirlemektir.

Gereg ve yontem: Arastirmaya Ocak 2011-Mayis 2020 tarihleri arasinda pap smear test sonucu atipik squamoz
hucreler ¢ikan, kolposkopik biyopsi ile Human Papilloma Virts (HPV) DNA genotip tayini yapilan 177 hasta dahil
edilmistir. Olgularin kolposkopik bulgulari Reid Kolposkopi indeksine gére siniflandirip histopatoloji sonuglari ile
kargilastiriimistir.

Bulgular: incelenen 177 hastada yas ortalamasi 37,1£1,41 yil, parite 2,8+1,07 (0-11) ve ortalama sigara
kullanimi 6 adet/gindir (0-40 adet/gun). Olgularin 148'i (%83,6) premenopoz, 29'u (%16,3) postmenopoz
doénemdedir. Kolposkopi esliginde biyopsi yapilan 68 olguya (%38,4) kronik servisit teshisi konmus olup, geriye
kalan 108 (%61,0) hastada servikal intraepitelyal lezyonlar ve 1 (%0,5) olguda da servikal karsinom tespit
edilmistir. Hastalarin HPV DNA tiplendirme ve Reid Kolposkopi indeksi ile biyopsi sonuclari karsilastirildiginda
Fisher Kesin Olasilik Testi ile gruplar arasinda istatiksel olarak anlamli farklilik bulunmustur (p<0,001).

Sonug: Arastirmamizda atipik skuamoz hicreler (ASCUS) saptanan ve HPV DNA testi negatif bulunan
olgularda ylksek dereceli lezyon (servikal intraepitelyal lezyon 2 ve 3) saptanmamistir. Bununla birlikte bunlarin
yaklasik %25’inde distk dereceli lezyon (servikal intraepitelyal lezyon 1) tespit edilmesinin dikkat gekici oldugu
degerlendirilmistir. Servikal smear’in sitolojik incelenmesi ile HPV DNA analizinin es zamanli yapiimasinin, tani
ve tedavi plani acisindan fayda saglayacagi diusiinulmektedir.

Anahtar kelimeler: ASCUS, kolposkopi, HPV, reid indeksi.

Goktug Girer H, Yildiz Eren C, Ozgir Giirsoy O, Bayirlh R. Servikal kanser taramasinda saptanan dnemi
belirlenemeyen atipik skuamoz hticrelerin klinik dneminin degerlendirmesi: Eskisehir deneyimi. Pam Tip Derg
2021;14:862-868.

Abstract

Purpose: The aim of our study is to determine the clinical importance of the diagnosis of atypical squamous
cells.

Materials and methods: Between January 2011 and May 2020, 177 patients with atypical squamous cells
as a result of pap smear test and Human Papilloma Virus (HPV) DNA genotype determination by colposcopic
biopsy were included in the study. The colposcopic results of the cases were classified according to the Reid
Colposcopy Index and compared with the histopathology results.

Results: In the 177 patients examined, the mean age was 37.1+1.41 year, parity was 2.8+1.07 (0-11), and the
mean smoking was 6 units/day (0-40 units/day). 148 of the cases (83.6%) were in the premenopausal period
and 29 (16.3%) were in the postmenopausal period. Chronic cervicitis was diagnosed in 68 cases (38.4%)
who underwent colposcopy-guided biopsy, cervical intraepithelial lesions were detected in the remaining 108
(61.0%) patients, and cervical carcinoma was detected in 1 (0.5%) case. When the biopsy results of the patients
were compared with HPV DNA typing and Reid Colposcopy Index, statistically significant difference was found
between the groups with Fisher Exact Test. (p<0.001).

Conclusion: In our study, no high-grade lesion (cervical intraepithelial lesion 2 and 3) was found in patients
with atypical squamous cells (ASCUS) and negative HPV DNA test. However, low-grade lesions (cervical
intraepithelial lesion 1) were detected in approximately 25% of them, which was considered remarkable. It is
thought that performing the cytological screening of the cervical smear and HPV DNA analysis simultaneously
will be beneficial in terms of diagnosis and treatment plan.

Key words: ASCUS, colposcopy, HPV, reid index.
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Serviks kanseri 20. yuzyll baslarinda
kadinlardakanserebagli6limsebepleriarasinda
ikinci sirada yer alirken, etyopatogenezindeki
Human Papilloma Viris (HPV)'Un saptanmasi
ile rutin sitolojik tarama programlari hayata
gegcirilmis, bunun sonucunda hastaligin insidans
ve mortalitesi yillar iginde gittikce azalmigtir.
Globocan 2018 verilerine gore serviks kanseri
insidansi siklik agisindan dérduncu sirada yer
almasina ragmen, gelismis Ulkelerde insidans
olarak 11, mortalitede ise 13. siraya gerilemistir.
Serviks kanseri, tarama ve erken tani ile eradike
edilebilecegi ortaya konan ilk kanserdir [1-5].

Buna ragmen her yil dinyada yaklasik
600.000 yeni serviks kanseri tanisi konulmakta
ve hastalik nedenli 300.000'den fazla olim
gerceklesmektedir. Bu olgularin yaklasik %80’i
gelismekte olan veya az gelismis Ulkelerde
gorulmektedir. Ulkemizde serviks kanseri,
kanser vakalari arasinda sekizinci sirada
olup her yil 1500 civarinda yeni vaka tespit
edilmekte, bunlardan yaklasik 600G ilk vyil
hayatini kaybetmektedir [6, 7].

Servikal intraepitelyal lezyonlarin (CIN)
serviks kanserinden yaklasik 10 yil 6nce tespit
edilebilir olmasi, erken tani imkani sunmaktadir.
Ulkemizin kanser tarama programina gére 30-
65 yas arasinda her kadina 5 yilda bir HPV testi
yapilmasi, pozitif ¢cikan olgularin da pap smear
ile takibi onerilmektedir [8].

Ancak vyeni kilavuzlar servikal smear’in
sitolojik olarak incelenmesi ve es zamanh HPV
DNA calisiilmasi olan “co-testin” yapilmasini
desteklemektedir. Yiksek riskli onkojenik HPV
DNA (HR-HPV DNA) (tip 16, 18, 26, 31, 33, 35,
39, 45, 51, 53, 56, 58, 59, 66, 68, 73, 82) testinin
pozitifligi ve/veya konvansiyonel smearde
atipik hicrelerin izlenmesi kolposkopi esliginde
servikal biyopsi endikasyonudur [9].

Kolposkopide serviksin dogrudan
incelenmesini saglayan stereoskopik
mikroskop, biyopsi yapilacak alanlarin tespitine
olanak saglamakta, kullanilan asetik asit ile
renk degisikligi ortaya gikmaktadir. Kolposkopik
incelemede bulgularin Reid skorlama sistemine
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gore siniflandinilip, histopatolojik sonuglarla
birlikte degerlendiriimesi servikal lezyonlarin
tani degerini arttirmaktadir. Reid Kolposkopi
indeksi (RCI); lezyonun rengi, marjini, atipik
damarlanma varligr ve tipi, iyodin tutma
derecesine gore hesaplanmaktadir [10].

Retrospektif nitelikteki calismamizda, smear
sonucu ASCUS olan olgularin kolposkopi
bulgularini RCI  goére  siniflandiriimasi,
histopatoloji  sonugclari  ile  kargilastirarak,
ASCUS tanisinin klinikteki 6neminin ortaya
konmasi amaglanmistir.

Gereg ve yontem

Klinigimizde Ocak 2011-Mayis 2020 tarihleri
arasinda alinan 10,832 pap smear testinden,
sonucu ASCUS c¢ikan 381 olgunun retrospektif
analizi yapiimistir. Bu hastalardan kolposkopik
biyopsi yapilip, HPV DNA genotip tayini olan
24-74 yas arasindaki 177 hasta calismaya
dahil edilmistir. Hastalarin yas, parite, sigara
kullanimi, menopoz durumu gibi demografik
Ozellikleri kaydedilmistir.

Yapilan co-testler ThinPrep solusyonunda
(Cytyc’s ThinPrep PreservCyt medium- Hologic
USA) saklanip, Aptima Panther testi (Thinprep
5000 processor Aptima® HPV 16 18/45
genotype assay- Hologic, USA) ile HPV tip tayini
yapilmistir. PAP smearler modifiye Bethesda
sistemine goOre raporlanmistir. Calismamizda
kullanilan Aptima testi; 14 yuksek riskli (16,
18, 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66,
68) HPV tipini E6/E7 mRNA ile tarayan testtir.
Tip 16, tip 18/45 ayri ayri; geri kalan 11 tip ise
topluca raporlanmistir. Vaka sayisinin az olmasi
nedeniyle Tip 18/45 beraber sunulmustur.
Klinigimizin genel yaklasimi ASCUS olgularinda
biyopsi yapilmasi seklindedir. Bu nedenle
yapilan testte ASCUS sonucu alinan hastalara
HPV testi negatif olsa da kolposkopik servikal
biyopsi islemi yapiimistir.

10 yil Uzerinde deneyimi olan dért uzman
hekim tarafindan yapilan kolposkopide (Karl
Kaps GmbH and Co. KG, Asslar/Wetzlar,
Germany), 40x blyUutme altinda %5’lik asetik asit
ve lugol sollsyonu kullanilarak orijinal skuamoz
epitel, kolumnar epitel ve transformasyon zonu
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degerlendirilip, hiperkeratozis, I6koplaki, aseto-
beyaz epitel, ince ya da kaba punktuasyon,
mozaisizm ve atipik damarlanmaya goére Reid
skoru belirlenmigtir (Tablo 1). Alinan servikal
biyopsilerden hazirlanan parafin bloklar 5 mikron
kalinhiginda kesilip, preparatlar Hematoksilen-
Eozin ile boyanmistir. Kesitler; alaninda 30 yil
tecriibeli ayni patoloji uzmani tarafindan isik
mikroskobunda degerlendirilmistir. Kolposkopi
esliginde yapilan servikal biyopsi sonuglari
kronik servisit, servikal intraepitelyal neoplazi
(CIN 1 - 2 - 3) ve invaziv servikal kanser olarak
tanimlanmistir.

Calisma, Acibadem Mehmet Ali Aydinlar
Universitesi, Tibbi Arastirmalar Degerlendirme
Kurulu (ATADEK) tarafindan onay alinmistir.

Arastirma verileri SPSS 22,0 istatistik
programinda analiz edilmistir. Nicel degiskenler
ortalamatSS (Standart Sapma)—(Minimum-
Maksimum) seklinde, kategorik degiskenler
n (%) olarak gosterilmistir. Degiskenler %95
glven dizeyinde incelenmis olup p<0,01
anlamlihk siniri olarak kabul edilmistir. Kategorik
degiskenlerin birbiri ile karsilastirimasinda ise
Fisher Kesin Olasilik Testinden yararlaniimistir.

Bulgular

Calismamizda; Ocak 2011-Mayis 2020
tarinleri arasinda cesitli sikayetlerle klinigimize
bagvuran, daha &6nce servikal lezyon tanisi
almamis ve sitoloji sonucu ASCUS olup,
co-test ve kolposkopik servikal biyopsi ile
degerlendiriimis 177 hastanin retrospektif
analizi yapiimistir. Olgularin demografik verileri
Tablo 2’de sunulmustur.

Tablo 1. Reid Kolposkopi indeks (RCI) skalasi

HPV DNA tiplendirme ve RCI ile biyopsi
gruplari arasinda istatiksel olarak anlamli
farklilik bulunmustur (p<0,001).

Demografik veriler gézden gecirildiginde
serviks kanseri ile ilisikli oldugu saptanmig
risk faktorlerinden sigara kullaniminin, dogum
sayisinin fazla olmasi, erken yasta baslayan
koital aktivitenin ve kondom  disindaki
kontrasepsiyon yontemlerinin (%70,7) bizim
hastalarimizda da yuksek oldugu gézlenmistir.
Serviks kanserinde sik rastlanan postkoital
kanama, olgularimizin  %?27,1'inde bagvuru
sikayetidir.

Sitoloji sonucu ASCUS olan 177 hastanin
kolposkopi esliginde alinan servikal biyopsi
sonuglarinda 68 olgu (%38,4) kronik servisit
tanisi almis olup geriye kalanlarda servikal
intraepitelyal lezyonlar [85 (%48) CIN 1, 16 (%9)
CIN 2, 7 (%3,9) CIN 3] seklindedir. Bir (%0,5)
olguda servikal karsinom tespit edilmistir.

Hastalarin  HPV DNA tiplendirme ve
kolposkopik muayenede verilen Reid skorlarinin
biyopsi sonugclari ile karsilastiriimasi Tablo
3’de sunulmustur. Buna goére gruplar arasinda
istatistiksel olarak anlamli farlihk bulunmaktadir
(p<0,001).

Arastirmamizda, yuksek dereceli
lezyonlarda (CIN 2, 3) ve servikal karsinomda
HPV DNA pozitifligi saptanirken, CIN 1 tespit
edilen hastalarin %24,7’sinde HPV DNA testinin
negatif oldugu tespit edilmistir.

Kolposkopik degerlendirmede de Reid
skorlarinda gruplar arasindaki farkliligin anlamli
olmasi ile birlikte yuksek dereceli lezyonlarda
(CIN 3 ve CX CA) RCI’nin ¢alismamizda %100
tani koydurucu oldugu tespit edilmigtir.

Ozellik 0 puan 1 puan 2 puan
] . Dusik boyanma Parlak ylzeyli .
Aseto-beyaz alanin rengi Transparan gérinim Gri-beyaz Donuk inci beyazi

Lezyon marjini ve ylizey
konfiglrasyonu

Uniform duzglin damarlar
Kotl sekillenmis ince mozaism ya da
punktuasyon ya da mikropapiller ve

Damarlar

mikrokondilom

iyodin ile boyanma Pozitif

Centikli, ptruzlu, annuler lezyon
Belirsiz sinirlari olan flat lezyon

Konturlari dizguin olan

Demarkasyon hatti olan Yuvarlak, internal

Damar gérulmemesi
kaba mozaik ya da
punktuasyon

lyi tanimlanan

Kismi Negatif

Skor 0-2: CIN 1 Skor 3-4: Overlap CIN 1-2 Skor 5-8: CIN 2-3
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Tablo 2. Hastalarin demografik analizi (n=177)

Yas

Parite

Sigara kullanimi
Menapoz durumu

Premenopoz
Postmenopoz

Basvuru sikayeti

Vajinal akinti
Postkoital kanama
Adet diizensizligi
Kondilom
Kontrol
ilk koit yas!
Kontrasepsiyon

Kondom

Oral kontraseptif
Rahim i¢i arag
Enjeksiyon

Tubal ligasyon

37,111,41 (24-74)
2,8+1,07 (0-11)
6 adet/guin (0-40 adet/giin)

148 (%83,6)

29 (%16,3)

34 (%19,2)
48 (%27,1)

35 (%19,7)

8 (%4,5)

52 (%29,3)
23,8+1,61 (14-40)

15 (%8,4)
52 (%29,3)
41 (%23,1)
15 (%8,4)

10 (%5,6)

Yok 44 (%24,8)

Tablo 3. HPV DNA tiplendirme ve RCI’'nin biyopsi sonugclari ile karsilastiriimasi

Kronik servisit CIN1 CIN 2-3

(n=68) (n=85) (n=23) P
HR-HPV DNA
negatif 58 (%85,29) 21 (%24,71) 0 (%0)
Tip 16 3 (%4,41) 38 (%44,70) 12 (%52,17  <0,001
Tip 18/45 2 (%2,94) 1 (%12,94) 7 (%30,43)
Diger 11 tip 5 (%7,35) 15 (%17,65) 4 (%17,39)
RCI
0-2 61 (%89,70) 64 (%75,30) 2 (%8,69) <0.001
3-4 7 (%10,30) 21 (%24,70) 8 (%34,78) ’
5.8 0 (%0) 0 (%0) 13 (%56,52)

Calismamizda HPV tiplerinden en sik HPV dénemdedir. Kolposkopi esliginde biyopsi

tip 16 (54 olgu) %55,1 siklikta, ikinci olarak
%24,4 (24 olgu) ile diger 11 HPV tipi, Gguncu
olarak %20,4 ile HPV tip 18/45 (20 olgu) tespit
edilmistir.

Tartisma

Calismamizda katilimcilarin yas ortalamasi
37,1£1,41dir. Katihmcilardan 148’1 (%83,6)
premenopoz, 29u (%16,3) postmenopoz
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yapilanlar katilimcilardan; 68’ine (%38,4) kronik
servisit, 108’ine (%61,0) servikal intraepitelyal
lezyon teshisi konmustur. HPV tiplerinden 54
olguyla (%55,1) en sik tip 16 belirlenmistir. HPV
DNA tiplendirme ve RCI ile biyopsi gruplari
arasinda istatiksel olarak anlamh farklilk tespit
edilmistir (p<0,001).

Tum dinyada servikal kanserin insidansinda
ve mortalitesinde, pap test tarama programlari
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sayesinde ciddi bir azalma izlenmigtir. Ancak
smear testinin sensivitesi %30-87 arasinda
degismesi, gereksiz kolposkopi, biyopsi ve
tedavilere neden olmaktadir. Bu nedenle HPV
DNA testinin kullanimi gindeme gelmigtir.
ACS’nin 2012 yih  kilavuzunda sitoloji
taramasina HPV  DNA tiplendirilmesinin
eklenmesi onerilmektedir [11].

Kolposkopi; servikal lezyonlarin
degerlendiriimesine, dogru yerden biyopsi
alinmasina ve serviks kanserinin erken evrede
tani konmasina yardimci oldugu gibi gereksiz
invaziv girisimlerden kaginiimasina olanak
saglamistir. Her ne kadar kolposkopiyi yapan
jinekologun deneyimine bagl degiskenler s6z
konusu olsa da Reid ve Scalzi'nin skorlama
sistemi sayesinde ortak bir dil olusturulmustur
[111.

Mitchell ve ark. [12] tarafindan yapilan
metaanalizde kolposkopinin servikal preinvaziv
ve invaziv lezyonlara tani koymada sensitivitesi
%95, spesifitesi %45, pozitif prediktif degeri
%82, negatif prediktif degeri %79 olarak
bulunmustur.

Kolposkopinin tarama ve tani testi olarak
dogrulugunun karsilastinidigr bir c¢alismada
arastirmacilar tarafindan, kolposkopinin servikal
preinvaziv ve invaziv hastaliklarda tani araci
olarak yuksek duyarliliga sahip oldugunu ancak
tarama testi olarak kullaniimamasi gerektigini
bildirilmistir [13].

Auger ve ark.’nin [14] ¢alismasinda ASCUS
grubunda vakalarin %54’tGnde histolojik olarak
patoloji tespit edilmemis, %27 LSIL ve %10
HSIL tespit edilmigtir.

ASCUS/LSIL Triage Study for Cervical
Cancer Group (ALTS grup) [15] galismasinda
3488 ASCUS tanili hastada yapilan randomize
kontrolli c¢alismanin sonucunda smear testi
ile takibin yeterli oldugu, CIN 3 ve servikal
karsinomun tespitinin ayni oranda basarili
oldugu gosterilmistir.

Ancak calismamizda ASCUS tanisi alan
hastalarinda %9 CIN 2, %3,9 CIN 3 ve %0,5
serviks karsinomunu tespit etmis olmak, takip
kararini kolposkopik biyopsi sonucuna gore
vermek uygun gibi gérunse de klinik uygulamaya
gecirmek igin daha ¢ok olgu serili calismalara
ihtiyag vardir.

Ulkemizde yapilan Tamburaci Demir ve
ark.’nin [16] calismasinda en sik gorilen
HPV tipi 16 olarak tespit edilmis olup, literatr
calismamizla benzerlik gOstermektedir.
Calismamizda HPV tiplerinden HPV tip 16 birinci
sikhkta, ikinci olarak diger 11 HR-HPV tipleri,
Uclincl sirada HPV tip 18/45 tespit edilmistir.

Castle ve ark.’nin [17] galismasinda sigara
kullanimi  servikal karsinom riskini yaklagik
%50 arttirdigi ortaya konulmustur. Ayni sekilde
Sarian ve ark.’nin [18] calismasinda sigara,
invaziv serviks kanseri ile iligkili bulunmustur.
Calismamizin analizinde de sigara kullaniminin
premalign ve malign lezyonu olan hastalarda
literatlr ile uyumlu olarak daha ylksek oranda
oldugu bulunmustur.

Calismamizda servikal sitoloji sonucu
ASCUS, HR-HPV DNA tarama sonucu pozitif
olan 177 hastanin retrospektif analizini yaparak,
Reid indeks puanlari ile histopatolojik sonuglar
karsilastiriimali olarak degerlendirmeye
alinmistir.  Ozellikle serviks karsinomlarin
tespitinde smear yetersiz kalabilmektedir. Pap
smearin atladigi karsinom vakalarini HPV ile
saptamak mudmkindar. Bu hastalarda HPV
saptama orani %93'tur. Rijkaart ve ark.’nin
[19] POBASCAM calismasinda; HPV DNA
pozitif olan 724 olgunun sitolojisi negatif tespit
edilmigti. Bu vakalara yapilan kolposkopi
sonuglarinda %4,28’'inde CIN 2, %4’Gnde CIN
3 bulunmustur. Amerikan Servikal Patolojiler ve
Kolposkopi Dernegi (ASCCP, 2019), sitolojisi
ASCUS veya daha ileri displazik lezyon olan
hastalarda HR-HPV varliginda dogrudan
kolposkopik incelemeyi 6nermektedir [20].

Analizimizde Pap smear sonucu ASCUS
olan olgularda HP-HPV DNA testi pozitifliginde
kolposkopik degerlendirme kaginilmaz
olarak yapilmistir. Bununla beraber HR-
HPV DNA negatif olgularda da preinvazif
lezyonla karsilastigimiz igin co-testteki her iki
parametreden birinin pozitif ctkmasi durumunda
kolposkopik incelemenin  endike oldugu
degerlendiriimektedir.

Buna iligkin olarak yapilan guncel bir
calismada CIN 1 tespit edilen 511 kadinlardan
yaklasik %7’sinde HPV DNA analizinin negatif
bulundugu bildirilmigtir. Arastirma sonucunda
CIN 1 tespitedilen vakalardan yaklasik %2’si CIN
3’e ilerlemigtir. Ayni konuda yapilan retrospektif
bir kohort calismasinda ise CIN 1 tespit edilen
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434 kadinlardan yaklasik %8,5i HPV DNA
analizinin negatif bulundugu bildirilmistir. CIN
1 tespit edilen vakalardan yaklasik %7,4’U
CIN 2 ve 3’e ilerlemistir. Burada da géruldiugu
gibi her iki galismada da CIN 1 tespit edilen
kadinlarda HPV DNA analizinin negatif olma
sikhgr %7-8 bandinda seyretmektedir. Bizim
calismamizda CIN 1 tespit edilen kadinlarda
HPV DNA negatifliginin sikhid1 yaklasik %25
civarindadir. Aradaki bu farkin katilimci sayisi
ile aciklanabilecegi dusUndlmektedir. Her iki
¢alismanin katilimci sayisi da c¢alismamizin
yaklasik U¢ katidir. Bunun yaninda ¢alismalarin
her ikisinin de Avrupa’da yuratilmds olmasi
dolayisiyla  katilimcilarin ~ sosyo-demografik
Ozelliklerinin birbirine benzememesi s6z konusu
farkin kaynagi olabilir [21, 22].

Yaptigimiz degerlendirmelerin tek
merkezden elde edilen sonuglara dayal
olmasi, HPV DNA tiplendirmesinde sadece

16, 18 ve 45e bakilip, diger onkojenik HPV
tiplerin genotiplendiriimemis olmasi ve hasta
sayisinin sinirli olmasi, arastirmanin kisitlayici
faktorleridir. Ayrica kontrol grubu olmamasi
nedeniyle sensitivite, spesifisite, pozitif ve
negatif prediktif deger hesaplanmasi istatistiksel
olarak mimkun olmamistir.

Sonu¢ olarak arastirmamizda ASCUS
saptanan ve HPV DNA testi negatif bulunan
olgularda yuksek dereceli lezyon (CIN 2, 3)
saptanmamigtir.  Bununla birlikte  bunlarin
yaklasik %25’inde dusuk dereceli lezyon (CIN 1)
tespit edilmesi dikkat ¢ekicidir. Servikal smear’in
sitolojik olarak incelenmesi ve es zamanli
HPV DNA analizi anlamina gelen “co-test’in
yapillmasinin tani ve tedavi plani agisindan
fayda saglayacagi distnllmektedir. Bununla
birlikte CIN 1 sadece HPV negatif olgularda
Pap-smear ile takip edilebilir. Kolposkopik
biyopsi yapilmasina rutin klinik pratikte ihtiyac
oldugunu sdylemek icin daha fazla ¢alismaya
ihtiyac vardir.

Cikar iligkisi: Yazarlar c¢ikar iliskisi olmadigini
beyan eder.
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Amag: Ailesel Akdeniz atesinin kliniginde gorilen tekrarlayan febril poliserozit ataklari, MEFV genindeki
mutasyonlara bagli kontrolsuz interlokin 1-B salinimindan kaynaklanmaktadir ve hastaligin seyri mutasyonlara
gore degiskenlik gosterebilmektedir. Bu galismada R202Q gen degisiminin klinik ve laboratuvar bulgulari
tzerindeki etkisinin degerlendirmesi amaclanmistir.

Gere¢ ve yontem: 122 pediatrik AAA hastasinin demografik, klinik ve laboratuvar verileri kiyaslanmistir.
Hastalar MEFV mutasyonlarina gére R202Q degisimini heterozigot, homozigot, ekzon-10 mutasyonlari ile
bilesik heterozigot bulunduranlar ve sadece ekzon-10 mutasyonu bulunduranlar olarak gruplandirilarak
karsilastiriimistir.

Bulgular: Demografik, antropometrik, klinik ve laboratuvar bulgular agisindan degerlendirildiginde, gruplar
arasinda herhangi bir istatistiksel anlamli fark saptanmamistir.

Sonug: R202Q gen degisikligine sahip hastalarda da ekzon 10 mutasyonlu hastalar gibi tipik AAA klinik bulgulari
gozlenebilmektedir. Ailesel Akdeniz atesi, genotipik ve fenotipik dzelliklerinin birlikte degerlendiriimesi gereken
bir hastaliktir.

Anahtar kelimeler: MEFV mutasyonu, ekzon-2, ailesel Akdeniz atesi, R202Q.

Turkugar S, Adigiizel Dundar H, Yilmaz C, Unsal E. R202Q gen degisikliginin ailesel Akdeniz atesi klinidi Gizerine
etkisi: tek merkez deneyimi. Pam Tip Derg 2021;14:870-877.

Abstract

Purpose: Recurrent febrile polyserositis attacks of familial Mediterranean fever are caused by uncontrolled
interleukin 1-B release due to mutations in the MEFV gene and the course of the disease may vary according
to mutations. In this study, it was aimed to evaluate the effect of R202Q genotypes on clinical and laboratory
findings.

Materials and methods: Demographic, clinical and laboratory data of 122 pediatric FMF patients were
compared. The patients were grouped according to the MEFV mutations as heterozygous and homozygous
R202Q, compound heterozygous with exon-10 mutations and R202Q genotypes, and those with only exon-10
mutations compared.

Results: In terms of demographic, anthropometric, clinical and laboratory findings, there was no statistically
significant difference between the groups.

Conclusion: Typical clinical findings can be observed in patients with R202Q gene alterations, as in patients
with exon 10 mutations. Familial Mediterranean fever is a disease that should be evaluated together with its
genotypic and phenotypic characteristics.

Key words: MEFV mutations, exon-2, familial Mediterranean fever, R202Q.
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Giris

Tek gen gecisli herediter otoinflamatuvar
hastaliklarin en sik alt tipi olan ailesel Akdeniz
atesi (AAA), Ulkemiz basta olmak lUzere Dogu
Akdeniz Bolgesi'nden kdken alan toplumlarda
oldukca sik gorulir [1]. Kliniginde kendini
sinirlandiran ve tekrarlayan ataklar halinde
gelen atesin eslik ettigi karin, g6gus ya da eklem
agrisi sikayetleri goruliur. Bu ataklara neden
olan abartili inflamasyonun altinda interlokin 1-3
(IL 1-B) nin kontrolsliz salgilanmasi yatar [2].

Hastaliga neden olan genetik mutasyon
1997 yilinda 16. kromozomun kisa kolunda
bulunan MEFV (MEditerranean FeVer) geninde
tanimlanmistir [3, 4]. Bu gen pro-IL 1- nin,
aktif olan formuna dénisme basamaklarinda
kisitlayici rol oynayan pyrin adh proteini kodlar.
Gunuimulze kadar MEFV geninde ekzon 2, 3,
5 ve 10 da olmak Uzere 379 farkh degisiklik
bildirilmistir [5]. Bu genetik degisikliklerin
dagihimi ve cgesitliligi toplumlara gore farklilik
gOsterebilirken; Ulkemizde en sik rastlananlar
ekzon 10 da bulunan M694V, M680I ve V726A
mutasyonlari ile ekzon 2 de bulunan R202Q
ve E148Q degisiklikleridir [6-8]. Onuncu ekzon
mutasyonlari ile hastalik belirtileri ve ciddiyeti
arasinda iligkiler literatirde iyi tanimlanmig
olmakla birlikte, R202Q gibi sik rastlanan
degisikliklerin  hastalik Gzerine etkisi net
bilinmemektedir [9-11]. Ikinci ekzonun 605.
pozisyondaki Guanin yerine Adenin gegmesi
ile olusan (c.605G>A) R202Q gen degisimi
(p.-Arg202Gin), ilk olarak 1998 de Bernot ve ark.
[12]tarafindan polimorfizmolarak tanimlanmistir.
Fakat daha sonraki arastirmalarda bu
polimorfizmin saglikl popilasyonla
karsilastinldiginda AAA hastalarinda daha
sik gbzlenmesi, hastalilk yapici bir genetik
degisiklik olabilecegini dusundurmastar [13-15].
Bununla birlikte, ginimizde infevers genetik
veri tabaninda R202Q’'nun M694V mutasyonu
ile baglantisinin genetik dengesizlige yol
acabilecegi bildiriimektedir [16].

Bu ¢alismanin amaci, toplumumuzda siklikla
gorilmekle birlikte, hastaligin seyri Uzerindeki
etkisi nettanimlanmamis olan R202Q degisimini,
gocuk AAA hastalarimizin klinik ve laboratuvar
bulgulari Gzerinden degderlendirmektir.

Gereg ve yontem

Calisma igin, Dokuz Eylil Universitesi
Girisimsel Olmayan Etik Kurulu'ndan etik onayi
alinmistir.
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Hastalar

Uglinci Basamak Saglik Merkezimizin
Cocuk Romatoloji Bilim Dal’'nda 1990 ve 2020
yillari arasinda AAA tanisi ile takip edilen 122
pediatrik yas grubu hastanin kayitlari geriye
donuk olarak incelenmistir. 6-72 saat arasi
suren tipik ates, karin agrisi, gégus agrisi ve
artrit ataklarina ek olarak AAA aile 6ykisinden
olusan Ankara klinik tani kriterlerinden en
az ikisini karsilayanlar tani alarak calismaya
dahil edilmistir [17]. Calismaya dahil edilen
hastalar, daha 6nceden calisiimis MEFV gen
analizi degerlendirmesinde R202Q degisimi
bulundurmalarina gére gruplara ayriimigtir.
Toplam 1100 pediatrik AAA hasta dosyasinin
icinden 20 adet R202Q heterozigot, 20 adet
R202Q homozigot, 52 adet R202Q ve ekzon-10
mutasyonunu birlikte bulunduran ve 30 adet
sadece ekzon 10 mutasyonu bulunduran olmak
Uzere degerlendiriimistir. Toplam 122 hasta
dosyasi, her bir grup iginden rastgele segcilerek
calismaya alinmistir.

Hastalar MEFV genlerindeki ekzon 10
mutasyonlari ve R202Q gen degisimlerine gore,
R202Q heterozigot hastalar: grup 1; R202Q
homozigot hastalar: grup 2, R202Q ve ekzon
10 mutasyonlarinin birlikte bulundugu hastalar:
grup 3 ve ekzon 10 mutasyonu olup R202Q
degdisimi bulunmayanlar ise: grup 4 olarak
siniflandiriimistir.

Klinik ve demografik veriler

Tum hastalarin dosyalarindan ve elektronik
veri kayit sistemindeki verilerden elde edilen yas,
cinsiyet, son ziyaretlerindeki vicutagriligi ve boy,
ilk atak yasl, kolsisin baglanma zamani, tanida
gecikme slresi ve ataklardaki sikayetleri gibi
demografik ve klinik bilgileri not edilmistir. Vicut
agirhg ve boy degerlerinin yasa uygun sekilde
Neyzi ve ark. [18] verilerine gore persentilleri
hesaplanmigtir. Ayrica tim hastalarin ataklar
arasinda eklem gsikdyeti olup olmadigi,
tekrarlayan tonsillit ve apendektomi &ykileri,
Pras ve ark.’nin [19] skorlama sistemine goére
hesaplanmis AAA ciddiyet skorlari ve kullanilan
gunluk kolsisin dozlari kaydedilmistir. Elektronik
hasta kayit sisteminden elde edilen veriler
Uzerinden, tim hastalarin atak arasi donemde
bakilan en son hemogram parametreleri
[hemoglobin (Hb), beyaz kire (BK) ve platelet
(PIt) sayilar ile nétrofil/lenfosit oranlari (NLR)]
kaydedilmistir. Ayrica, es zamanli bakilan akut
faz yanitlan [eritrosit sedimantasyon hizi (ESH)
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ve C-reaktif protein dizeyleri (CRP)], karaciger
ve bobrek fonksiyon testleri [kreatinin (Cr) ve
alanin aminotransferaz (ALT)] ve idrarda protein
atilimlari da not edilmistir.

Genetik analiz

Ailesel Akdeniz atesiklinik tanisiile galismaya
dahil ettigimiz 122 hastanin tamaminin MEFV
gen analiz sonuglari degerlendirmeye alinmistir.
Genetik analizlerin tima, periferik kandan elde
edilen DNA o&rneklerini Real Time Polimeraz
Zincir Reaksiyon (RT-) PCR yoéntemiyle,
Cobas z480 RT-PCR (Roche, Almanya) cihazi
ve LightSNIP Assay (TIB Molbiol, Almanya)
kiti ile degerlendirilerek yapilan analizlerdir.
Mevcut yontemle, AAA ile iligkili olarak
degerlendirilenden en sik 9 mutasyon (E148Q,
R202Q, M680I, M694V, M694I, K695R, V726A,
R761H ve A744S) kaydedilmigtir.

istatistiksel degerlendirme

istatistiksel analiz SPSS 22 yazilimi
kullanilarak yapilmis olup, degerlerin homojen
dagilip dagiimadigi Kolmogorov-Smirnov testi
ile incelenmistir. Homojen dagiimis degerler
ortalama * standart sapma olarak belirtilirken,
heterojen dagilmis degerler medyan ve ylizde
25 ve 75 degerleri ile belirtiimistir. Gruplar
arasindaki kategorik farkliliklari tanimlamak igin
Ki-Kare testi kullaniimistir. Parametrik degerleri
karsilastirmak icin bagimsiz 6rneklem-T testi,
parametrik olmayan degerler icin ise Mann-
Whitney U testi kullaniimistir. P<0,05 istatistiksel
olarak anlamli kabul edilmistir.

Bulgular

Calismaya danhil ettigimiz 122 hastanin 60’
kiz (%49,2), 62’si erkek (%50,8) iken; ortalama
yaslari 12,25 (9,75-13,45) yildi. Hastalarin
ortanca ilk atak yasi 4,5 (2,5-7,5) yil, ortanca
kolsisin baslama yasi 6 (4-10) yil ve ortalama
tanida gecikme sireleri 12 (6-24) ay olarak
hesaplanmigtir.

Demografik veriler acgisindan bakildiginda
hastalarin hi¢birinde gelisim geriligi
saptanmazken; ortanca vucut agirlk persentilleri
%56,5 (28,2-88,2) ve boy persentilleri %75 (39-
89) olarak hesaplanmistir.

Ataklarin en sik semptomu olan ates
hastalarin  104’Unde  (%85,2) gorilirken,
takiben 93 hastada (%76,2) karin agrisi, 50
hastada (%41) artralji, 23 hastada (%18,9)

artrit ve yalnizca 8 hastada (%6,6) gogus
agrisi  belirtilmisgtir. Hastalarin  %28,7'sinde
(n=35) is ataklar arasinda artralji ve miyalji gibi
kas iskelet gsikayetleri bildirilirken, ortalama
gunlik kullanilan kolsisin dozu 1,0 mg olarak
saptanmistir. Ayrica hastalarin tim laboratuvar
verileri Tablo 1'de verilmistir. Hastalarin
tasidiklari MEFV gen degisiklikleri Tablo 2'de
detayli olarak belirtiimisitr.

Demografik,
ve laboratuvar

antropometrik, klinik

bulgular agisindan
degerlendirildiginde, MEFV genlerine gore
olusturulan gruplar arasinda herhangi bir
istatistiksel anlaml fark saptanmadi, C-reaktif
protein deg@eri Uglincu grupta digerlerine goére
yuksek saptansa da normal sinirlar igcinde (0,5-5
mg/L) oldugundan anlaml kabul ediimedi (Tablo
3).

Tartisma

Ailesel Akdeniz atesi, MEFV genindeki cok
sayidaki genetik degisikligin patogenezde rol
alabilecegi ve farkli genotipik 6zelliklerin farkli
klinik bulgulara yol acabilecegi bir hastaliktir.
Bu calismamizda, Kklinik Gzerindeki etkisi
tartismali olan R202Q gen degisikliginin AAA
belirtilerine neden olabildigini; hatta ekzon 10
mutasyonlariyla kiyaslandiginda atak belirtileri,
hastalik ciddiyet skorlari, atak arasi inflamasyon
parametreleri ve tedavi dozu gereksinimleri
acisindan benzer o6zelliklere sahip oldugu
saptanmigtir.

ilksaptandigidénemlerde genetik polimorfizm
olarak tanimlanan R202Q degisikliginin dnemi
ile ilgili bildirilen calismalarda birbiriyle ¢elisen
bilgiler raporlanmistir. Ritis ve ark. [13], 26
AAAll Yunan hastanin 4’Unde homozigot
R202Q degisikligi saptarken, 60 saglkl
kontrolin higbirinde R202Q saptamamislar
ve bu genetik degisikligin bir mutasyon
olabilecegini 6ne sirmuslerdir. Ulkemizden
Oztiirk ve ark.’min [14] bildirdigi bir ¢alismada
ise, hasta ve saglikh kontrol gruplarinda
benzer oranda heterozigot R202Q degisikligi
saptanmasina ragmen, homozigot degisikligin
saglikh grupta daha az oldugu raporlanmistir.
Mevcut sonugclarla heterozigot degisikliklerin
polimorfizm, homozigot degisikliklerin ise en
azindan bazi hastalarda klinik ile iligkili oldugu
iddia edilmigstir. Benzer sekilde Yigit ve ark.’lari
[15], R202Q heterozigot degisiminin AAA ve
saglikh gruplarda benzer oranda oldugunu,
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Tablo 1. Hastalarin demografik, klinik ve laboratuvar verileri (n=122)

Cinsiyet (kiz/erkek) 60/62

Yas (yil) 8,4 (6,7-11,5)
ik atak yasi (yil) 4,5(2,5-7,5)
Tedavi baglama yasi (yil) 6 (4-10)
Tanida gecikme suresi (ay) 12 (6-24)
Ailede AAA Gykiisi (1° ve 2° akrabalarda) 49 (%40,2)
Akraba evliligi 6ykusi (1° ve 2° akrabalik) 7 (%5,7)

VA (kg)
Boy (cm)
VA (persentil) (%)

Boy (persentil) (%)

Atak belirtileri
o Ates
e Karin agrisi
e Artrit
e  Artralji

e  Gogus agdrisi

Atak arasi kas iskelet sikayetleri
Tekrarlayan tonsillit dyklsu

Apendektomi 6ykisi
Laboratuvar Parametreleri
e BK(10%uL)

e Hb(g/dL)

e  PIt(10%uL)

e CRP (mg/L)
e ESH (mm/sa)
e ALT (UL)

e Cr(mg/dL)

25,5 (19,4-46,3)
128,5 (111-153)
56,5 (28,2-88,2)

75 (39-89)

104 (%85,2)
93 (%76,2)
23 (%18,9)
50 (%41)

8 (%6,6)

35 (%28,7)
21 (%17,2)

4 (%3,3)

762542043
12,641,2*
320,2+78,9*
0,9 (0,4-3,7)
7 (3-14)

18 (13-25)
0,4 (0,3-0,5)

Ortanca (25-75, persentiller),
*Ortalama * standart sapma

AAA: Ailesel Akdeniz atesi, VA: viicut agirigi, BK: beyaz kire, Hb: hemoglobin,
Plt: platelet sayisi, CRP: C-reaktif protein, ESH: eritrosit sedimantasyon hizi,

ALT: alanin aminotransferaz, Cr: kreatinin
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Tablo 2. MEFV gen mutasyonlarinin dagilimi

M694V/R202Q 26 (%21,3)
R202Q/R202Q 20 (%16,4)
R202Q 20 (%16,4)
M694V 8 (%86,5)
M694V/M694V/R202Q/R202Q 6 (%4,9)
M694V/M694V/R202Q 5 (%4,1)
M694V/M6801/R202Q 5 (%4,1)
V726A 5 (%4,1)
M694V/M694V 4 (%3,3)
M694V/R202Q/R202Q 3 (%2,5)
M694V/R202Q/E148Q 2 (%1,6)
A744S 3 (%2,5)
R761H 2 (%1,6)
M694V/M680I 1 (%0,8)
M694V/R761H 1(%0,8)
M694V/V726A/R202Q 1(%0,8)
M694V/A744S/R202Q 1(%0,8)
M6801 /A744S/E148Q 1(%0,8)
M680I/R761H 1 (%0,8)
M680I 1(%0,8)
M680I/V726A 1(%0,8)
M680I/E148Q 1 (%0,8)
M6801/R202Q 1(%0,8)
K695R 1(%0,8)
A744S/E148Q 1 (%0,8)
V726A/R202Q 1(%0,8)

homozigot degisikligin ise saglikl grupta daha az
(%14,7 ye karsl %2,7) oldugunu bildirmislerdir.
S6nmezgdz ve ark.’nin [20] 2019’da yayinlanan
bir calismasinda da R202Qnun M694V
mutasyonu ile birlikte en sik goralen MEFV gen
degisikligi oldugunu ve bu genotipin gégus agrisi
gorulme riskini arttirdigini bildirmiglerdir. Sonug
olarak R202Q gen degisikliginin hastalik yapici
bir mutasyon oldugunu ileri sirmuslerdir. Celep
ve ark.’nin [7] Anadolu’nun kuzey bdlgesinden
bildirdigi benzer bir calismada da, AAA Kklinik
tanisi ile takip ettikleri 379 cocuk hastada en
sik saptanan MEFV gen degisikliginin R202Q
oldugunu rapor etmiglerdir (%50,1). Mevcut
¢alismamizin sonuglari da Ankara kriterleri ile
AAA tanisi koyarak takip ettigimiz ve ataklari
kolsisin tedavisi ile kontrol altina alinan R202Q
gen degisimi olan ¢ocuk hastalarimizin anlaml
klinik bulgulari oldugunu géstermektedir. Ayrica,
hem homozigot hem de heterozigot R202Q
degisikliginin klinige benzer oranda yansiyan
bulgulara neden olabilecegi gosterilmistir.

Hastaligin genotipik Ozelliklerindeki
degisiklikler, cevresel etmenler ve epigenetik
farkhliklarla birlestiginde fenotipik 6zelliklerde
cesitlilige yol acgmaktadir [21]. Literatiirde
ozellikle ekzon 10 mutasyonlarinin erken yasta
siddetli ataklar, agir eklem sikayetleri ve artmig
amiloidoz riski ile iligkilendirildigi gdsterilmistir
[6-11]. Ekzon 2’'deki R202Q ve E148Q gibi
degisikliklerin de klinik bulgular Gzerinde etkisi
oldugu, fakat daha hafif hastalik seyrine yol
actigini  bildiren birgok c¢alisma literatlirde
mevcuttur. Comak ve ark. [22] bir ¢calismasinda,
homozigot R202Q degisikligi bulunan c¢ocuk
hastalarda AAAKIinigi goraldagu, fakat belirtilerin
daha ge¢ yaslarda basladigi ve hafif klinige
sebep oldugu rapor edilmistir. Yakin zamanda
Milenkovig ve ark. [23] bildirdigi diger bir
calismada da homozigot R202Q degisikliginin,
E148Q (ekzon-2) ve KB695R (ekzon-10) gen
degisikliklerine gére daha sik atesli karin agrisi
ataklarina ve daha fazla halsizlik belirtilerine
neden oldugu goésterilmistir. Mevcut ¢calismadan
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Tablo 3. MEFV gen analiz sonuglarina gore olusturulan gruplarin demografik, antropometrik, klinik
ve laboratuvar verileri agisindan kiyaslanmasi

Grup 1 Grup 2 Grup 3 Grup 4 p
R202Q +/- R202Q +/+ R202Q (+)/ Ekzon 10 (+)/ degeri
n=20 n=20 ekzon 10 (+) R202Q (-)
n=52 n=30
Cinsiyet (k/e) (n) 10/10 7113 28/24 15/15 0,56
ilk atak yasi (yil) 4 (2-7,5) 3,5 (3-10) 5 (2,5-8) 4,2 (3-5,6) 0,12
Median (%25-75)
Kolsisin baglama yasi (yil) 5(3,5-11) 6,5 (4,3-11) 6,6 (3,5-10) 5,5 (4-9) 0,22
Median (%25-75)
Tanida gecikme siiresi (ay) 12 (6-26) 20 (12-33) 10 (4-18) 12 (8-32) 0,42
Median (%25-75)
VA persentil (%) 58 (36-96) 40 (12,3-80) 52 (27-82) 55 (36-78) 0,28
Median (%25-75)
Boy persentil (%) 85 (55-99) 65 (24-85) 72 (36-89) 72 (35-88) 0,27
Median (%25-75)
AAA aile oykisii 8 (%40) 4 (%25) 23 (%44) 14 (%46) 0,23
[n (%)]
Atak belirtileri
e Ates [n (%)] 20 (%70) 16 (%80) 46 (%88) 28 (%93) 0,15
e Karin agrisi [n (%)] 13 (%65) 16 (%80) 40 (%76) 24 (%80) 0,14
e Artrit [n (%)] 5 (%20) 3 (%15) 9 (%17) 6 (%25) 0,67
e Artralji [n (%)] 9 (%45) 6 (%30) 21 (%40) 14 (%A47) 0,91
e Gogis agnsi [n (%)] 2(%10) 1 (%5) 1(%2) 4 (%13) 0,21
Atak arasi kas-iskelet 7 (%35) 3 (%15) 14 (%27) 11 (%36) 0,77
sikayetleri [n (%)]
Tekrarlayan tonsillit 6ykiisii 6 (%30) 4 (%20) 7 (%13) 4 (%13) 0,10
[n (%)]
Apendektomi oykiisii [n (%)] 1 (%5) 0 3 (%5) 0 0,78
AAA ciddiyet skoru 6 (4-7,3) 5 (4-6,4) 6 (5-7,2) 6 (5-6,5) 0,62
Median (%25-75)
Kolsisin dozu (mg/giin) 1,0 (0,6-1,0) 1,0 (1,0-1,0) 1,0 (0,5-1,0) 1,0 (1,0-1,0) 0,44
Median (%25-75)
Laboratuvar
° BK [MeantSD] 75061510 6050+1397 771312406 747011760 0,50
o Hb [MeantSD] 12,7840,95 12,62+1,62 12,6+1,32 12,7+1,0 0,41
° Plt [Mean*SD] 313,277 ,1 335+44,8 321,2489,2 310,7£72,9 0,42
° NLR Median (%25-75) 1,5(0,85-1,87) 1,1(0,75-1,6) 1,2 (0,9-1,6) 1,2 (0,7-1,4) 0,38

e CRP Median (%25-75) 0,4(0,3-0,9)* 0,55 (0,2-1,8) 1,55 (0,62-4,57) > 0,7 (0,3-3,1)* 0,03

e ESH Median (%25-75) 4 (2-12,75) 8,5 (8-11,25) 7 (4-17,75) 5 (3-10) 0,23
e ALT Median (%25-75) 17 (13,25-25)  17,5(12,2-34,75) 18 (13-25) 20 (13-24) 0,99
e  Cr Median (%25-75) 0,4 (0,3-0,5) 0,46 (0,43-0,75) 0,4 (0,33-0,5) 0,44 (0,34-0,54) 0,36

AAA: Ailesel Akdeniz atesi, VA: vucut agirligi, BK: beyaz kiire, Hb: hemoglobin,
PIt: platelet sayisi, NLR: nétrofil/lenfosit orani, CRP: C-reaktif protein,

ESH: eritrosit sedimantasyon hizi, ALT: alanin aminotransferaz, Cr: kreatinin
“a” ve “b” gruplari arasinda istatistiksel anlaml fark vardir.
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R202Q gen degisikliginin ailesel Akdeniz atesi klinigi lizerine etkisi

elde ettigimiz veriler bize R202Q degisikligini
en az bir allelinde bile tasiyan hastalarin, her
iki allelinde bulunduran ve ekzon-10 mutasyonu
olan hastalara benzer atak ve atak arasi
belirtilerine ve hastalik ciddiyet skorlarina sahip
oldugunu goOstermektedir. Literatlr verilerinin
aksine galismamizin verileri, bu hasta grubunun
ekzon-10 mutasyonu tasiyan grup ile benzer
hastallk baslangic yasina sahip oldugunu
gOstermektedir.

Hastaligin  kliniginde  goérulen  atesli
poliserozit ataklarinin buzdaginin gérinen yizi
oldugu, bunun disinda ataklar arasi dénemde
de suregen bir inflamasyonun oldugu son
yillardaki calismalarda 6ne sirdlmastir [24,
25]. Tedaviye direng, ataklar arasi yiksek akut
faz yanitlari gibi risk faktorleri siklikla M694V
homozigot mutasyonlu hastalarda suregen
inflamasyon ile iliskilendiriimektedir  [24].
Bununla birlikte Balkarl ve ark. [26], R202Q gen
degdisimi bulunan hastalarinda artmis metabolik
sendrom riski saptamislar (atfedilmis risk:
4,42) ve bu durumu siregen inflamasyon ile
iliskilendirmiglerdir. Benzer sekilde, Fentoglu ve
ark. [27] calismasinda da, R202Q nun M694V
mutasyonu ile birlikte olusturdugu siregen
inflamasyonun, kronik periodontit riskinde
istatistiksel anlaml bir artisa neden oldugu 6ne
strdlmistir. Bu sliregen inflamasyonun daha
genis ve ¢ok merkezli hasta popullasyonunda
degerlendiriimesi, R202Q mutasyonun klinik
Uzerine etkisi ile ilgili kapsamli bilgi edinmemizi
saglayacaktir.

Sonug olarak, R202Q gen degisikligine sahip
hastalarda da ekzon 10 mutasyonlu hastalar
gibi tipik AAA Klinik bulgulari gézlenebilmektedir.
Ailesel Akdeniz atesi, genotipik ve fenotipik
Ozelliklerinin birlikte degerlendiriimesi gereken
bir hastaliktir. Genetik odakli calismalarda
elde edilen farkh sonuglar cevresel etkenler
ve epigenetik faktorlerin de etkin degiskenler
olabilecegini disindurmektedir. Konu ile ilgili
daha kapsamli calismalar, Kklinik cesitliligi
anlamamizda fayda saglayacaktir.

Cikar iligkisi: Yazarlar arasinda c¢ikar iligkisi
olmadigdini beyan eder.
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Amag: Atopik dermatit gocukluk gaginin en sik gortlen kronik enflamatuar deri hastaligidir. Bu galismanin
amaci atopik dermatitli cocuklarda besin alerjisi varliginin ve diger faktorlerin atopik dermatit siddeti Gizerine
etkisinin arastiriimasidir.

Gereg ve yontem: Calismada atopik dermatitli 130 hasta retrospektif olarak degerlendirildi; klinik, demografik
Ozellikleri ve laboratuvar degerleri kaydedildi. Sonuglarin karsilastirimasinda hastalar, atopik dermatit siddetine
gore ‘hafif’ ve ‘orta veya agir’ siddette olmak Uzere iki grupta degerlendirildi. Besin duyarhhidi varligi deri prik testi
ve besin spesifik IgE testi ile dederlendirildi. Besin alerjisi tanisi ise agik besin ylkleme testi ile kondu.
Bulgular: Hastalarin yas ortalamasi 20,9+16,3 (2-70) aydi, %54,6 (n=71)’si erkekti. Sikayet baslangi¢ zamani
5,715 (0,5-34) aydi. Atopik dermatit siddetine gore hastalarin %37’si hafif, %37'si orta, %26'si agir idi. Hastalarin
%65,4’iinde besin, %13,8'inde akar duyarliigr mevcuttu; %38,5 hastada besin alerjisi saptandi. Klinik ile iligkili
sorumlu besinler %62 yumurta, %22 inek sutl ve yumurta, %12 sadece inek sitl, %4 findikti. Besin aler;jisi
olan hastalarin olmayanlara gére yas ortalamasi daha kiiglk (p<0,01), total IgE diizeyi daha yiksek (p=0,04), D
vitamini diizeyleri daha disiik (p=0,03), sikayetlerin 6 ayliktan dnce baslama orani daha yulksekti (p=0,03). Orta/
agir atopik dermatitli hastalarda semptomlarin ilk 6 ayda ve sadece anne sti ile beslenirken gérilme oranlari
(sirasiyla, p=0,02 ve p=0,01), atopi ve besin alerjisi oranlari (sirasiyla, p=0,04 ve p<0,001) ve Total IgE dlzeyleri
(p<0,01) hafif hastalardan daha ylksekti.

Sonug: Orta/agir siddette atopik dermatitli gocuklarda semptomlarin siklikla erken sit ¢ocuklugu déneminde
gelistigi, besin alerjisinin daha sik eslik ettigi ve total IgE’nin daha yilksek oldugu g6z éniinde bulundurulmali,
hafif ve besin alerjisinin eslik etmedigi atopik dermatitli hastalarda gereksiz eliminasyon diyetinden kaginiimalidir.

Anahtar kelimeler: Atopik dermatit, hastalik siddeti, besin alerjisi.

Cigerci Giinaydin N, Giiler Kagmaz S, Yerlioglu O, Oztiirk Aykag M, Dinlamaz B, Samanci N. Atopik dermatitli
hastalarda besin alerjisi sikhdinin ve hastalik siddetinin degerlendiriimesi. Pam Tip Derg 2021;14:878-885.

Abstract

Purpose: Atopic dermatitis is the most common chronic inflammatory skin disease in childhood. Aim of this
study is to investigate the effects of food allergy and other factors on severity of atopic dermatitis.

Materials and methods: Clinical, demographic characteristics and laboratory values of 130 patients with atopic
dermatitis were evaluated. The patients were grouped according to disease severity as “mild” and “moderate/
severe”. Food sensitivity was evaluated with skin test and specific-IgE levels. Food allergy was diagnosed with
oral food challenge.

Results: Mean age was 20.9+£16.3 (2-70) months, 54.6% were male. The onset age of complaints was 5.7+5
(0.5-34) months. According to the severity of atopic dermatitis, 37% of patients were mild, 37% moderate, and
26% severe. While 65.4% of patients had food and 13.8% mite sensitivity, food allergy was detected in 38.5%.
Responsible foods were eggs (62%), cow's milk-eggs (22%), cow's milk (12%) and hazelnut (4%). Patients with
food allergy were younger (p<0.01), had a higher rate of onset before 6 months of age (p=0.03), higher total
IgE (p=0.04) and lower vitamin D levels (p=0.03). In moderate/severe atopic dermatitis rates of symptoms in
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first 6 months and during exclusive breastfeeding (p=0.02, p=0.01, respectively), rates of atopy and food allergy
(p=0.04, p<0.001, respectively), and total IgE levels (p<0.01) were higher than mild patients.

Conclusion: It should be taken into account that symptoms in moderate/severe atopic dermatitis often develop
in early infancy, food allergy accompanies more frequently and total IgE is higher, and unnecessary diets should
be avoided in mild atopic dermatitis patients without food allergy.

Key words: Atopic dermatitis, disease severity, food allergy.

Cigerci Gunaydin N, Guler Kacmaz S, Yerlioglu O, Ozturk Aykac M, Dinlamaz B, Samanci N. Evaluation of the
frequency of food allergy and disease severity in patients with atopic dermatitis. Pam Med J 2021;14:878-885.

Girig

Atopik dermatit c¢ocukluk caginin en sik
gorilen, kronik, kasintili enflamatuar deri
hastaligidir ve hastalarin yasam kalitesini
olumsuz yénde etkileyebilmektedir [1]. Gelismis
Ulkelerde g¢ocukluk doneminde %15-30 siklikla
goruldigu  bildiriimektedir  [2].  Cocuklarin
%45’inde hastalik ilk 6 ay icinde baslamakta
olup, genellikle %60’ inda ilk bir yasta, %85’inde
ilk bes yasta semptom goérilmektedir [3]. Atopik
dermatitte genetik, immunolojik, cevresel ve
epidermal faktorlerin kompleks iligkisi oldugu
bilinmektedir [4]. Ailede atopi dykusu dnemli bir
risk faktoridir [5]. Atopik dermatit tanisi 6yki
ve Kklinik bulgular ile iyi tanimlanmig Hanifin
ve Rajka kriterlerine gore konur [6]. Besin ve
aeroallerjenler gibi cevresel etkenlerin, hem
hastaligin fizyopatolojisinde hem de klinik
bulgularin tetiklenmesinde 6nemli rol oynadigi
bilinmektedir [7].

Atopik  dermatitli ¢ocuklarda besin
duyarliiginin ~ %30-80 siklikla  goruldugu
bildiriimektedir [8, 9]. Besin duyarlihigini

degerlendirmede serum spesifik IgE testleri ve
deri prik testleri yardimci laboratuvar tetkikleridir.
Besin yukleme testi, besin alerjisi tanisinda altin
standart yontemdir. Besin ile IgE aracili olan ve
olmayan veya her iki mekanizmayi da iceren
klinik tablolar birlikte gorilebilir. IgE aracili besin
alerjisi alerjene 6zgu duyarllik ile, besin alimi
sonrasl 2-4 saatte gelisen klinik reaktivite ile
tespit edilir ve kiiglk ¢cocuklarda daha sik olmak
Uzere her yagsta gorulebilir [10, 11]. Eigenmann
ve ark. [12] calismasinda siddetli atopik
dermatitli hastalarda besin alerjisi sikhgini %35
olarak bildirilmigtir.

Bu calismanin amaci atopik dermatitli
cocuklarda atopik dermatit siddeti tizerine besin
alerjisi varligi ve diger etki eden faktorlerin
arastiriimasidir.
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Gereg ve yontem
Hasta populasyonu

Calismaya Namik Kemal Universitesi Tip
Fakiltesi Cocuk Alerji Polikliniginde 01.09.2018-
15.02.2020 tarihleri arasinda atopik dermatit
tanisi ile izlenen 2-70 ay arasi 130 hasta alindi.
Hastalara atopik dermatit tanisi Hanifin ve
Rajka tani kriterlerine goére kondu [6]. Hasta
dosyalarindan retrospektif olarak hastalarin
klinik ve demografik 6zellikleri ile laboratuvar
parametreleri kaydedildi. Atopik dermatit agirlik
Olcegdi olan SCORAD indeksi ile hastalik siddeti
degerlendirildi. SCORAD indeks puani <25 ise
‘hafif’, 25-50 arasinda ise ‘orta’, >50 olanlar
ise ‘agir’ hastalik grubu olarak belirlendi [13].
Sonuglarin karsilastiriimasinda hastalar, atopik
dermatit siddetine goére ‘hafif’ ve ‘orta/agir’
siddette olmak Uzere iki grupta degerlendirildi.
Laboratuvar tetkiklerinden 25 (OH) D dlzeyi igin
230 ng/mL yeterli, 21-29 ng/mL yetersiz, <20 ng/
mL eksiklik olarak kabul edildi [14]. Calisma igin,
Tekirdag Namik Kemal Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’'ndan
izin alind1.

Laboratuvar
degerlendirilmesi

parametrelerinin

Deri prik testi

Deri prik testi, taze gida (bir damla taze siit)
ve ticari ekstraktlar (ALK-Abello A/S, Horsholm,
Danimarka standart prik testi, inek suti ve
yumurta solUsyonlari) ile tim hastalara yapildi.
Pozitif kontrol olarak histamin (10 mg/ml),
negatif kontrol olarak ise NaCl (%0,9) kullanildi.
Negatif kontrole gére 23 mm duyarlilik olmasi
alerjen duyarlilik olarak kabul edildi.
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Total IgE ve alerjen (inek siitli, yumurta
sarisi, yumurta beyazi, kuruyemis) spesifik
IgE ol¢limii

Total serum IgE, inek sutl spesifik IgE
(slgE), yumurta beyazi-slgE, yumurta sarisi-
slgE, findik, yer fistigi ve diger besin spesifik
IgE 6lgtimleri ELISA yéntemi ile yapildi. Spesifik
IgE igin 0,35 kUA/I Uzeri degerler pozitif kabul
edildi.

Oral besin yiikleme testi

Besin alerjisi varliginin degerlendiriimesinde
hastalara besin yikleme testi (BYT) yapildi.
Besin ylkleme testi stipheli gidanin 2-4 hafta
eliminasyonu sonrasi, sistemik ve topikal
ilaclari kesilerek, agik besin ylkleme testi olarak
yapildi [15, 16]. Sadece anne st alan hastalar
ise anneye eliminasyon sonrasi provakasyon
yapilarak degerlendirildi. Besin ylkleme testi
sirasinda atopik dermatitte alevlenme, Urtiker,
anjiyoddem, hava yolu obstriiksiyon bulgulari
(dispne, ronkus, vizing v.b), kusma ve anafilaksi
gelismesi gibi objektif bulgular varliginda
test pozitif kabul edildi ve sonlandirildi. Tim
basamaklari reaksiyon gelismeden tuketebilen
hasta BYT testinde erken reaksiyon negatif
olarak kabul edildi ve ge¢ reaksiyonlar agisindan
5-7 guin sire ile izlendi. inek st alerjisi (ISA)
sUphesi olan hastalarda tani i¢in agik BYT'de
hasta yasina uygun olarak pastorize inek sitl
veya formula mama kullanilarak seyreltilmis
0,1 mL ile baslatildi ve 200 mL sut miktarina
ulasincaya veya bir reaksiyon kaydedilinceye
kadar her 15-30 dakikada bir artan dozlarla
surdurdldu. Besin yukleme testinde reaksiyon
gorilmeyen hastalar sonrasinda gec
reaksiyonlar agisindan izlenerek reaksiyon
durumu kaydedildi [16]. Yumurta alerjisi sUphesi
olan hastalarda tani i¢in agiz yoluyla 0,5-1 gr
ile baslanarak 15-30 dakikada bir artan dozlarla
16 gr yumurtaya ulasincaya veya bir reaksiyon
kaydedilinceye kadar yumurta ile acgik besin
yukleme testi yapildi; erken ve geg reaksiyonlar
kaydedildi [17].

istatistiksel analiz

Veriler bilgisayarda SPSS 24.0 (Statistical

Packages of Social Sciences) programi
kullanilarak analiz edildi. Verilerin normal
dagihma  uygunlugu  Kolmogorov-Smirnov

testi ile degerlendirildi; slrekli degiskenler
icin ortalamazstandart sapma ve medyan
seklinde kategorik degdiskenler icin frekans

ve ylzde seklinde gosterildi. Normal dagihm
goOsteren verilerin analizinde t testi, normal
dagilim géstermeyen verilerin analizinde Mann-
WhitneyU testi, kategorik degiskenler arasindaki
farkin degerlendiriimesinde ise ki-kare testi
yapildi. P<0,05 degeri istatistiksel anlamli kabul
edildi.

Bulgular

Calismada yas ortalamasi 20,9+16,3 (6-70)
ay olan 130 hasta de@erlendirildi. Hastalarin
%45,4 (n=59)'0 kiz, %54,6 (n=71)’s1 erkek idi.
Sikayetlerin baglama zamani ortalama 5,715
(0,5-34) ay idi; %63,8 (n=83) hastada sikayetler
sadece anne sutl ile beslendigi donemde
goruldi. Sikayet baslangic zamani hastalarin
%80 (n=104)’inde ilk 6 ay, %10,8 (n=14)'Gnde
6-12 aylikken, %9,2 (n=12)'sinde 12 aydan
sonra idi. SCORAD indeksine gore atopik
dermatit siddeti degerlendirildiginde %37 (n=48)
hafif, %37 (n=48) orta, %26 (n=34) agir idi.

Eslik eden semptomlar, hastalarin %24,6
(n=32)’sinda hiriltili solunum, %9,2 (n=12)’sinde
kanh mukuslu kaka, %4,6 (n=6)'sinda kusma
idi.

Ek gida baslama yasi yogurt igin: 6+1,4 (4-
14) ay, yumurta sarisi igin 6,2+1,6 (4-14 ) ay,
yumurta beyazi igin 8,7+2,4 (4-17) ay idi.

Laboratuvar parametrelerinde, tam kan
sayimi ve biyokimyasal parametreleri normaldi
[eozinofil sayisi: 397+257 (43-1370)x10%/mm?,
eozinofil yizdesi: 9+3,3 (0,5-20)].

Hastalarin  demografik  6zellikleri  ve
laboratuvar bulgulari Tablo 1’de 6zetlenmistir.

Eslik eden hastalik varligi %36,2 (n=47)
hastada mevcuttu; bu hastaliklar %20,7 (n=27)
reaktif hava yolu hastaligi, %10 (n=13) alerjik
rinit, %8,5 (n=11) alerjik proktokolit ve %6,1
(n=8) gastrodzefageal refli %0,7 (n=1) alerjik
konjonktivit idi. Atopik dermatit siddetine goére
eslik eden hastalar arasinda fark yoktu (p>0,05).

Hastalarin %65,4 (n=85)'inde sit, yumurta
ve kuruyemisler ile besin duyarlihdi, %13,8
(n=18)’inde ev tozu akarlari duyarlili§i mevcuttu.
Hastalarin %38,5 (n=50)inde besin alerjisi
saptandi. Klinik ile iligkili sorumlu besinler
%62 (n=31) yumurta, %22 (n=11) inek sutu
ve yumurta, %12 (n=6) sadece inek siti, %4
(n=2) findik idi. Deri prik testinde %2,3 (n=3) yer
fistigl, %2,3 (n=3) badem, %1,5 (n=2) susam,
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Tablo 1. Hastalarin demografik 6zellikleri ve laboratuvar bulgulari

Yas ortalamasi

20,9+16,3 (6-70) ay

Cinsiyet

Dogum sekli

Ortalama sikayet baglama zamani (ay)
Sikayetlerin basladigi donemde beslenme sekli

Ailede atopi dykusu

Total IgE (kU/1) (ortanca)

Eozinofil sayisi (mm?3)

Eozinofil ylizdesi (%)

D vitamini (ng/mL)

D vitamini eksikligi (<20 ng/mL) olan hasta yuzdesi

%54,6 (n=71) erkek

%57,7 (n=75) c/s (sezeryan)
5,75 (0,5-34) ay

%63,8 (n=83) anne sutu alirken,
%36,2 (n=47) ek gidaya gegtikten sonra
%56,9 (n=74) var

48 (2-2420)

397+257 (43-1370)x10°

4,9+3,3 (0,5-20)

29,1+13,7 (8-63)

%28,7 (n=23)

%1,5 (n=2) ceviz, %0,07 (n=1)'sinde kakao ile
duyarlilik saptandi.

Besin duyarliigi olan hastalarda (n=85,
%65,3) besin duyarliigi olmayan hastalara
(n=45, %34,7) gbre hastalarin tani yasi daha
dusik (18+13,5 ay; 26,219 ay, sirasiyla,
p=0,03), sikayet baslangi¢c zamani daha erkendi
(8,616,7; 13,7+11,8 ay, sirasiyla, p=0,02); Total
IgE (p=0,1), eozinofil sayisi (p=0,98), eozinofil
yuzdesi (p=0,5) benzerdi.

inek siitii alerjisi olan hastalarda ortanca
sut spesifik IgE: 6,4 (0-100) kUA/I, deri prik
testte kabariklik ¢capi inek sitl ile uzun c¢ap: 8
(0-20) mm, inek siti ile kisa ¢ap: 5 (0-7) mm
idi. Yumurta alerjisi olan hastalarda ise ortanca
yumurta beyazi spesifik IgE: 6,3 (0-100) kUA/I,
yumurta sarisi spesifik IgE: 6,3 (0-100) kUA/I,
deri prik testte kabariklik ¢api yumurta beyazi
ile uzun ¢ap: 10 (0-29) mm, yumurta beyazi ile
kisa ¢ap: 5 (0-10) mm, yumurta sarisi ile uzun
cap: 0 (0-10) mm, yumurta sarisi ile kisa gap: 0
(0-6) mm idi.

Besin alerjisi olan hastalarin besin alerjisi
olmayan hastalara godre yaslari daha kuagik
(p<0,01), 6 ayliktan dnce sikayetlerin baglamasi
daha sik (p=0,03), Total IgE dizeyi daha
yuksek (p=0,04) ve D vitamini diizeyi daha
disUktt (p=0,03). Besin alerjisi varligi ile
cinsiyet (p=0,59), dogum sekli (p=0,47), ek gida
baslama zamani (p=0,57), eslik eden hastalik
varligi (p=0,1), eozinofil sayisi ve eozinofil
yluzdesi arasinda iligki saptanmadi (p>0,05)
(Tablo 2).

Atopik dermatit siddetine gbre hastalar
degerlendirildiginde; cinsiyet, dogum sekli,
besin duyarlihgi varligi, eslik eden hastalik
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varligi ile atopik dermatit siddeti arasinda fark
saptanmadi. Orta veya agir atopik dermatitli
¢ocuklarda semptom baslangic zamani ilk
6 ayda ve sadece anne sutu ile beslendigi
dénemde daha sikti; atopi ve besin alerijisi sikligi
daha ylksekti. Orta veya agir atopik dermatit
tanih hastalarin Total IgE diizeyi hafif atopik
dermatitli hastalara goére yuksekti; eozinofil
sayisi ve yuzdesiile D vitamini disukltgu varhigi
ise benzerdi (Tablo 3).

Hasta oykisunde cocuk alerji poliklinigine
basvuru oncesinde hastalarin %91,5
(n=119)’inde en az bir gida ile eliminasyon
diyeti aldigi saptandi. Eliminasyon diyeti yapilan
gidalar ise; hastalarin %49,2 (n=64)sinde
sadece inek sltu, %30 (n=39)'unda inek situ
ve yumurta, %4,6 (n=6) sadece yumurta, %7,7
(n=10)’'sinda inek sutd, yumurta, dana eti ve
kuruyemigler idi.

Tartisma

Bu calismada atopik dermatit tanisi ile
izlenen %37 (n=48) hafif, %37 (n=48) orta, %26
(n=34) agir siddette olan 130 hastanin klinik
ve laboratuvar ozellikleri retrospektif olarak
degderlendirildi. Atopik dermatit tanili hastalarda
besin alerjisi varligi %38,5 olarak saptandi.

Bieber [18] calismasinda, hastalarin
%45’inde yagsamin ilk 6 ayinda semptomlarin
goéraldaganu  bildirilmistir. Bu c¢alismada ise
hastalarin biylik ¢ogunlugunda (n=83, %63,8)
hayatin ilk 6 ayinda semptomlarin basladigi
saptandi. Ayrica atopik dermatit siddeti orta/
ciddi olanlarda semptomlarin ilk 6 ayda ve
sadece anne sUtl aldigi dénemde baglamasi
daha sik olarak gorulda.
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Tablo 2. Besin alerjisi varligina gore hastalarin 6zellikleri

Besin alerjisi var (n=50) Besin alerjisi yok (n=80) p

Tani yasi (ay) 15%11,6 (6-57) 24,6+17,7 (6-79) <0,01
Cinsiyet %58 (n=29) erkek %52,5 (n=42) erkek 0,59
Atopi varhigi %41 (n=31) var %53,8 (n=43) var 0,37
Sikayet baglama zamani %92 (n=60) hastada %75 (n=60) hastada 0,03
6 ayliktan 6nce 6 ayliktan énce
Total IgE (kU/l) (ortanca) 80 (24-1102) 35 (2-2420) 0,04
Eozinofil sayisi 391275 (50-1150) 3854247 (43-1470) 0,81
Eozinofil yuzdesi (%) 4,9+3,7 (0,7-20) 4,6+3,1 (0,5-17,6) 0,85
25 (OH) D vitamini diizeyi (ng/mL) 25+11 (9-57) 31,2415 (8-63) 0,03

Tablo 3. Atopik dermatit siddetinin klinik ve laboratuvar bulgular ile iligkisi

Hafif Atopik Dermatit  Orta/Agir P
(n=48) Atopik Dermatit (n=82)
Tani yasi (ay) 24,7+16,6 (6-68) 18,7+15 (7-70) 0,01
Sikayet baglama yasi (ay) 8,37 (0,5-34) 4,4+3,7 (0,5-24) 0,04
Cinsiyet %52,1 (n=25) kiz %63 (n=34) kiz 0,27
(n=71,%54,6 erkek) %47,9 (n=23) erkek %48 (n=37) erkek
Dogum sekli %54,2 (n=36) sezeryan %59,8 (n=49) sezeryan 0,58
(n=75, %57,7 sezeryan)
Atopi %28,3 (n=21) var %71,6 (n=53) var 0,04
(n=74, %56,9 var)
Sikayet Baslangic zamani %70,8 (n=34) %87,8 (n=72) 0,02

<6 aylikken: n=104, %81,5
>6 aylikken: n=24, %18,5

(<6 aylikken)

(<6 aylikken)

Sadece anne siitii alirken %28,9 (n=24) var %72,1 (n=59) var 0,01
semptom baslangici varhigi

(n=83, %63,8)

Besin Duyarliligi varhigi %34,1 (n=29) var %65,9 (n=56) var 0,44
(n=85, %65,4)

Besin Alerjisi varhgi %14 (n=7) var %51,3 (n=41) var <0,001
(n=50, %38,6)

Coklu Besin Alerjisi %4,2 (n=2) %13,4 (n=11) 0,07
(n=13, %10)

Eslik Eden Hastalik varhgi %38,3 (n=18) var %61,7 (n=29) 0,85
(n=47, %36,2 var)

Total IgE (ortanca) 30 (2-553) 65 (2-2420) <0,01
Eozinofil sayisi (mm?) 392+292 (43-1370) 384+236 (50-1130) 0,1
Eozinofil yiizdesi (%) 4,43 (0,5-14) 4,943,5 (0,7-20) 0,5
25 (OH) D vitamini duzeyi (ng/mL) 30,616 28,7+12,7 0,80
D vitamini eksikligi varlig %14,5 (n=7) var %23,2 (n=19) var 0,18

(n=26, %21)

Literatirde atopik dermatit varliginin
cinsiyete gobre degismedigi bildiriimektedir
[19]. Bu galismada da literatirle uyumlu olarak
cinsiyete gore atopik dermatit sikhd1 benzerdir.

Ailede atopi Oykisu ise Roos ve ark. [20]
calismasinda %30-50 olarak bildiriimektedir. Bu
calismada ailede atopi 6ykusu literatlre benzer
sekilde %56,9 olarak saptanmis, bununla
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birlikte orta/agir atopik dermatitli hastalarda
daha sik olmak Uzere atopik dermatit siddeti ile
iligkili bulunmustur.

Atopik dermatitte olgularin gogunda serum
IgE dizeyinin ylkseldigi ve periferik kanda
eozinofili bildirilmektedir [5]. Calismamizda Total
IgE duzeyi icin besin duyarlihdi olan ve olmayan
hastalar arasinda fark saptanmazken (p=0,1),
besin alerjisi olan hastalarda olmayanlara gore
daha ylksekti (p=0,04). Bununla birlikte atopik
dermatit siddeti orta veya ciddi olan hastalarda
serum Total IgE dizeyi hafif olgulara gore
yuksek saptanmigstir. Periferik kanda eozinofil
sayisi ve yuzdesinde ise atopik dermatit siddeti,
besin duyarlih@ veya besin alerjisi varligina
gore fark saptanmamistir (p>0,05).

Ricci ve ark. [21] c¢alismasinda atopik
dermatitin astim ve alerjik rinit gibi alerjik
hastaliklarla birlikteligi bildirilmektedir. Atopik
dermatitli hastalarin uzun sure izleminin
yapildigi Ekback ve ark. [22] calismasinda
hastalarin %47’sinde alerjik rinit, %Z29'unda
astim gelistigi  bildirilmig; yuksek hastalik
siddetinin astim ve alerjik rinit agisindan risk
faktori oldugu vurgulanmistir. Calismamizda
eslik eden hastalik varligi %36,2 (n=47) hastada
mevcuttu; bu hastaliklar siklikla %20,7 reaktif
hava yolu hastaligi, %10 alerjik rinit, %8,5 alerjik
proktokolit idi.

Atopik  dermatitte, alerjik duyarlanma
surecinin erken ¢ocukluk déneminde besin
alerjisi seklinde ortaya ¢iktigi distntilmektedir
[23, 24]. Cocukluk c¢aginda atopik dermatit
patofizyolojisinde ve akut alevlenmelerinde
besinlerin roll bilinmektedir. Yapilan bir kohort
calismada ilk 6 yasta atopik dermatit gortlen
cocuklarin %52’sinde en az bir besin ile duyarlilik
saptanirken, hastalarin  %15’inde  besin
yukleme testi ile kanitlanmig besin alerjisi varligi
gosterilmistir [25]. Hill ve ark. [26] ¢alismasinda
ise atopik dermatitte besin veya aeroallerjenler
ile duyarlilik %80 olarak bildirilmig, bunlarin
klglik bir kisminda klinik reaktivite ile iligkili
oldugu bildiriimistir. Ulkemizde Misirlioglu ve
ark. [27] calismasinda alerjen duyarlilasma
%37,8 olarak bildirilmistir; bizim ¢alismamizda
ise %65,4 olarak yuksek saptanmis, ancak
besin alerjisi varhgi ise hastalarin %38,5
(n=50)'sinde gosterilmistir. Literatiirde atopik
dermatitli infantlarda besin alerjisi sikhdi cesitli
calismalarda ise %33-66 olarak bildiriimektedir
[28-31]. inek siitl, yumurta, bugday, soya,

883

kuruyemisler, balik, kabuklu deniz Urlnleri en
sik sucglanan besinlerdir [10, 32]. Bergmann
ve ark.’nin [33] calismasinda atopik dermatitli
hastalarda en ¢ok bulunan besin alerjisi yumurta
olarak bildiriimistir. Bu calismada da en sik
sorumlu besinler yumurta ve inek sutu idi.

Calismamizda hasta Oykulerinde,
hastalarin %92’sinin ¢ocuk alerji poliklinigine
basvuru 6ncesi en az bir gida ile eliminasyon
diyeti aldigr bildirilmistir; bu da gereksiz
besin eliminasyonunun yapilmamasi igin
hastalarin degerlendiriimesinin dnemini ortaya
koymaktadir.

Son yillarda yapilan ¢alismalar D vitaminin
atopik dermatit Uzerine olasi roli dikkat
cekmektedir. Kim ve ark. [34] calismasinda D
vitamini desteginin atopik dermatit tedavisinde
yardimci olabilecegini vurgulamiglardir.
Calismamizda D vitamini eksikligi hastalarin
%28,7 (n=23)'sinde saptandi; besin alerjisi
olan hastalarda D vitamini duzeyinin besin
alerjisi olmayanlara gére daha dusuktd (25+11;
31,2+15 ng/mL, sirasiyla, p=0,03). Ancak atopik
dermatit siddetine gére degerlendirildiginde D
vitamini diizeyi benzer saptanmistir (p=0,8).

Sonug olarak, atopik dermatitli ¢ocuklarda
besin alerjisi sikligi %38,5 saptandi. Orta
veya agir siddette atopik dermatitli gocuklarda
sikayetlerin erken st c¢ocugu ddéneminde
siklikla bagladigi ve bulgularin daha erken yasta
gelistigi; Total IgE'nin daha ylUksek ve besin
alerjisi varliginin daha sik oldugu gdsterildi.
Hastaligin siddetinin degerlendiriimesi ve orta/
agir siddette atopik dermatit varliginda besin
alerjisinin daha sik goruldiginin géz 6ninde
bulundurulmasi; hafif ve besin alerjisinin eslik
etmedigdi atopik dermatitli hastalarda gereksiz
eliminasyon diyetinden kaginmak i¢in hastalarin
degerlendiriimesi 6nemlidir.

Cikar iligkisi: Yazarlar cikar iliskisi olmadigini
beyan eder.
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Correlation between symptoms and Centor/Mclsaac score in the
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Tonsillofarenjit tanisinda semptomlar ve Centor/Mclsaac skoru arasindaki korelasyon
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Abstract

Purpose: Group A beta hemolytic streptococcus (GABHS) is identified in 20-40% of cases of childhood
pharyngitis. The Centor/Mclsaac score is an important scoring method used in the early diagnosis of patients
presenting with symptoms of Group A beta hemolytic streptococcus (GABHS) pharyngitis. In this study, we
aimed to determine the relationship between Centor / Mclsaac score and patients’ symptoms, and to investigate
any conformity between Rapid Antigen Test positivity and high Centor/Mclsaac score.

Materials and methods: Data were obtained retrospectively by scanning the files of patients (age 2 to 18
years) diagnosed with GAData were obtained retrospectively by scanning the files of patients (age 2 to 18
years) diagnosed with GABHS who were hospitalized between May and December 2017. Inclusion criteria
were, being between the ages of 2 and 18 years and to be diagnosed with group A beta hemolytic streptococcal
pharyngitis. Receiving antibiotic treatment within the last 14 days, being under 2 years of age and over 18
years of age are exclusion criteria. Daily clinical findings and test results (complete blood count, neutrophil and
lymphocyte percentages, rapid antigen test, throat culture) were collected from medical records. The Centor/
Mclsaac scores calculated according to symptoms and rapid antigen test results used for GABHS antigen
detection from throat swab samples, used for the initiation of effective treatment and to shorten hospitalization,
were recorded from patient files. Student's t test was used to analyze the data that showed normal distribution
among independent groups. The chi-square test was used for the analysis of categorical variables. P<0.05 was
considered statistically significant.

Results: A total of 236 patients were included in the study. The average age of the patients was 7 years. The
frequency of pharyngitis symptoms was similar in patients younger and older than 7 years of age. There was no
statistically significant difference between those younger and older than 7 years of age in terms of throat culture
positivity (p=0.059). There was no statistically significant difference between Centor/Mclsaac scores of the two
age groups (p=0.063). The Centor/Mclsaac score (3.62+1.01) of those with positive rapid antigen test was
significantly higher than that of those with negative rapid antigen test (2.78+1.28) (p=0.001). Centor/Mclsaac
scores of those with and without fever, those with and without tonsillar hypertrophy, those with and without cough
were also compared. Centor/Mclsaac scores of those with fever (3.53+1.02) were higher compared to those
without (1.63+0.89) (p=0.001), scores were higher in those with tonsillar hypertrophy (3.68+1.01) compared
to those without (2.10+0.97) (p=0.001), and scores were again higher in those without cough (3.67+1.07)
compared to those with cough (2.22+0.99) (p<0.001).

Conclusion: The intensity of symptoms seen in GABHS infection leads to higher Centor/Mclsaac scores. The
correlation between rapid antigen test results and Centor/Mclsaac score shows the increasing importance of
Centor/Mclsaac score in early diagnosis of GABHS pharyngitis.

Key words: Tonsillopharyngitis, Centor/Mclsaac score, rapid antigen test.

Yilmaz Oztorun Z, Gurer G. Correlation between symptoms and Centor/Mclsaac score In the diagnosis of
tonsillopharyngitis. Pam Med J 2021;14:886-891.

Oz

Amag: A grubu beta hemolitik streptokok (GABHS) cocukluk ¢agi farenijit vakalarinin %20-40'inda tanimlanir.
Centor/Mclsaac skoru A grubu beta hemolitik streptokok farenijiti semptomlari ile bagvuran hastalarin erken
tanisinda kullanilan 6nemli bir skorlama yontemidir. Bu g¢alismada, Centor/Mclsaac skor ile hastalarin
semptomlari arasindaki iligkiyi saptamayi ve Hizli Antijen Test pozitifligi ile yiksek Centor/Mclsaac skoru
arasindaki herhangi bir uygunlugu incelemeyi amagcladik.

Gereg ve yontem: Mayis ile Aralik 2017 arasinda hastanede yatmis olan GABHS tanisi alan hastalarin (2 ila
18 yas) dosyalari taranarak retrospektif olarak veriler elde edildi. Dahil edilme kriterleri 2 ve 18 yas arasinda
olmak, A grubu beta hemolitik streptokok farenijit tanisi almasidir. Son 14 gun icinde antibiyotik tedavisi almak,
2 yas altinda ve 18 yas ustiinde olmak diglanma kriterleridir. GlnlUk klinik bulgulari ve test sonuglari (tam kan
sayimi, nétrofil ve lenfosit yizdeleri, Hizli antijen test, bodaz kultiir) tibbi kayitlardan toplandi. Bogaz surintu
orneklerinden GABHS antijeninin saptanmasi, etkin tedavi baglanmasi ve hastanede kalis suresinin kisaltiimasi
icin kullanilan; semptomlar ve hizli antijen test sonuglarina gére hesaplanan Centor/Mclsaac skorlari hasta
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dosyalarindan kaydedildi. Bagimsiz gruplar arasinda normal dagihm gdsteren verilerin analizinde Student t test
kullanildi. Kategorik degiskenlerin analizi icin kikare testi kullanildi. P<0,05 istatiksel olarak anlamli kabul edildi.
Bulgular: Calismaya toplam 236 hasta dahil edildi. Hastalarin ortalama yasi 7 yasti. 7 yasindan biyUk ve kiigiik
olan hastalarda farenjit semptomlarinin sikligi benzerdi. 7 yas altindakiler ve Ustiindekiler arasinda bogaz kulttra
pozitifligi agisindan istatiksel olarak anlamli fark yoktu (p=0,059). iki yas grubunun Centor/Mclsaac skorlari
arasinda istatiksel olarak anlamli bir fark yoktu(p=0,063). Hizli antijen testi pozitif olanlarin Centor/Mclsaac
skoru (3,62+1,01), hizli antijen test negatif olanlarinkinden (2,78+1,28) anlamli diizeyde yuksekti (p=0,001).
Atesi olanlar ve atesi olmayanlarin, tonsiller hipertrofi olanlarin ve olmayanlarin, 6ksurik olmayanlar ve 6ksurik
olanlarin Centor/McScorlari da karsilastiriimistir. Atesi olanlarin (3,53+1,02) atesi olmayanlara gore (1,63+0,89)
(p=0,001), tonsiller hipertrofi olanlarin (3,68+1,01) tonsiller hipertrofi olmayanlara gore (2,10+0,97) (p=0,001)
Centor/Mclsaac skorlari daha yiiksekti ve yine 6ksurlk olmayanlarin (3,67+1,07) 6ksurik olanlara (2,22+0,99)
(p<0,001) gore skorlari daha yiksekti.

Sonug: GABHS infeksiyonunda goriilen semptomlarin yogunlugu, daha yiiksek Centor/Mclsaac skorlara neden
olmaktadir. Hizh antijen test sonugclari ile Centor/Mclsaac skorun arasindaki korelasyon, GABS farenijitinin erken

tanisinda Centor/Mclsaac skorun dneminin arttigini goéstermektedir.

Anahtar kelimeler: Tonsillofarenjit, Centor/Mclsaac skor, hizli antijen test.

Yilmaz Oztorun Z, Giirer G. Tonsillofarenjit tanisinda Centor/Mclsaac skoru arasindaki korelasyon. Pam Tip

Derg 2021;14:886-891.

Introduction

‘Group A beta hemolytic Streptococcus’
(GABHS) infections most often manifest in the
form of acute pharyngotonsillitis [1]. GABHS are
identified in 20-40% of childhood pharyngitis
cases [2]. In addition to fever, sore throat and
dysphagia; headache, vomiting and abdominal
pain may develop. The other symptoms of
GABHS pharyngitis are pharyngotonsillitis,
pharyngeal exudates and anterior cervical
adenitis [3, 4].

Definitive diagnosis is made by culture
isolation of GABHS from the pharynx, which
requires around 48 hours for conclusive results.
The rapid antigen detection test (RADT) is
another method to assess such infections, and
it can be completed in only a few minutes [5, 6].

The Centor/Mclsaac score is comprised of
the following parameters: greater than 38°C
fever, no cough, painful or tender anterior
cervical lymphadenopaty, occurrence of tonsillar
exudate and being aged from 3 to 14 years old
[7]. RADT accompanied with Centor/Mclsaac
score to detect GABHS enables differential
diagnosis (viral vs. bacterial), thereby allowing
early administration of necessary treatment [8,
9]. By comparing the Centor/Mclsaac score
(which is an easy and non-invasive evaluation)
with the rapid antigen test, it will be possible
to determine whether the Centor/Mclsaac can
provide more reliable information about the
course of infection before performing a throat
culture.
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In this study we aimed to assess the
pharyngitis symptoms and Centor/Mclsaac
scores, and to examine whether there was any
relationship between RADT positivity and high
Centor/Mclsaac score.

Materials and methods

A retrospective study of patients examined
at the Nigde Omer Halisdemir University (OHU)
Faculty of Medicine between the dates of May
2017-December2017 was made by researchers.
Inclusion criteria were, being between the ages
of 2and 18 years and to be diagnosed with group
A beta hemolytic streptococcal pharyngitis.
Receiving antibiotic treatment within the last 14
days, being under 2 years of age and over 18
years of age are exclusion criteria. All patients
aged 2 to 18 years who were hospitalized after
being diagnosed with GABHS pharyngitis were
included in the study. Ethics approval was given
by Nigde Omer Halisdemir University School of
Medicine, Clinical Research Ethics Committee
(approval no: 2018/08-15). All procedures of the
study conformed to the Declaration of Helsinki
and its most recent amendments.

Medical records were reviewed to obtain the
following information: visit time, demographic
data, symptoms, physical exam findings
(temperature, cervical lymphadenopathy,
tonsillar hypertrophy), laboratory results (RADT,
pharyngeal swab culture, complete blood count
(CBC)). We used the RADT Quik test Strep-A
Plus (BioMérieux) which is based on lateral_
flow immunoassay for GAS antigen detection
from throat swab samples. Throat swab culture
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was performed using standard methods via
streaking on 5% sheep blood agar plates
incubated anaerobically at 35°C and examined
at 48 hours with confirmation of GABHS using
latex agglutination.

We used the Centor/Mclsaac clinical score
to evaluate GABHS in each patient. This scoring
systemis comprised of determining the presence
or absence of the following criteria: painful and
tender anterior cervical lymphadenopathy,
absence of cough, a temperature of >38°C,
being aged 3-14 years, occurrence of tonsillar
exudate. One point is given for each criterion
that is present in the Centor/Mclsaac scoring.
Then these points are summed and the final
score is calculated; thus, overall score ranges
from 0 to 5 points.

SPSS version 22 was used for all statistical
analyses. Descriptive statistics were given
using mean = standard deviation for normally
distributed variables. Student's t test was
used to analyze the data that showed normal
distribution among independent groups. Mann
Whitney U test was used for the variables who
did not show normal distribution. The chi-square
test was used for the analysis of categorical
variables. P<0.05 was considered statistically
significant. P<0.05 values were defined as
statistically significant.

Results

Among the 236 patients included in the study,
115 were girls and, 121 were boys. Mean age
was 7 years. 109 children were under 7 years,
127 children were over 7 years. There was
no statistically significant difference between
the Centor/Mclsaac scores of boy’s and girl’s
(p>0.05). The Centor/Mclsaac scores and throat

Table 1. The frequency of clinical characteristics

Mclsaac score

culture results of the patients were evaluated
with respect to the 7-year age threshold.
There was no statistically significant difference
between children younger than and older than
7 years old in terms of Centor/Mclsaac scores
(p=0.063) and symptoms (p>0.05). Also, there
was no significant difference between the
frequency of throat culture positivity in those
under 7 years old and those over 7 years old
(p=0.059).

The summary of Centor/Mclsaac criteria and
the number of patients with <2 and =2 points are
given in Table 1. The most common symptom
in this group of patients was having a fever
of than >38°C (84%). Comparison of Centor/
Mclsaac scores of patients with and without
pharyngitis symptoms is shown in Table 2. The
Centor/Mclsaac scores of hospitalized patients
with fever over 38°C were compared with those
with fever below 38°C. Accompaniment of other
scoring criteria was more frequent in those with
fever above exceeding 38°C. As such, the mean
Centor/Mclsaac score of those with a fever over
38°C (3.53+1.02) was found to be significantly
higher than the mean score of those with a
fever below 38°C (1.63+0.89) (p<0.05). Higher
Centor/Mclsaac score is defined as having a
score of =2 points. The frequency of having
a Centor/Mclsaac score of 2 and above was
significantly higher in patients with a fever of
>38°C.

The mean Centor/Mclsaac score of patients
without cough (3.67+1.07) was significantly
higher than those with cough (2.22+0.99)
(p<0.05). There was a significant difference in
Centor/Mclsaac scores with respect to tonsillar
swelling (p<0.05). Patients with tonsillar
hypertrophy had higher Centor/Mclsaac scores
(3.68+1.01) than patients without tonsillar

of the patients and the distribution of Centor/

Symptoms and Centor/Mclsaac score n

%

Cough 101 42.8
>38°C fever 175 74.2
Tonsillar enlargement or exudate 142 60.2
Cervical lymphadenopathy 74 314
Sore throat 170 72

Centor/Mclsaac score<2 32 13.6
Centor/Mclsaac score=2 204 86.4
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hypertrophy (2.10+0.97). The percentage of
patients with a Centor/Mclsaac score of 2 or
above was significantly higher in those with
tonsillar hypertrophy compared to those without.

The mean Centor/Mclsaac score of the
patients was 3.05 in the study. The comparison
of Centor/Mclsaac scores with respect to rapid
antigen test and throat culture results are shown
in Table 3. The mean Centor/Mclsaac score of

patients with positive RADT result (3.62+£1.01)
was significantly higher than the mean Centor/
Mclsaascore of patients with negative rapid test
result (2.78+1.28) (p<0.001). Also, the mean
level of having a Centor/Mclsaac Score of 2 or
greater above was significantly more common
among patients with rapid antigen test positivity
(p<0.001). Significantly higher Centor/Mclsaac
scores were determined in patients with positive

Table 2. Comparison of Centor/Mclsaac scores of patients with and without pharyngitis symptoms

n sd t p
Cough Yes 101 222 0.99
-10.67  0.000"
No 135 3.67 1.07
Yes 175 3.53 1.02 )
>38°C Fever 9.2 0.000
No 61 1.63 0.89
Tonsillar Yes 142 3.68 1.01
hvoertroph 11.96 0.001°
yp phy No 94 2.10 0.97
*p<0.05

Table 3. Comparison of Centor/Mclsaac scores of those with and without throat culture positive and

those with or without rapid antigen test positive

n sd t p
Thl';°at Positive 68 375  0.95
cuiture _ 3.14 0.001°
Negative 168 2.76 1.26
Rapid Positive 76 3.62 1.01
antigen 5.05 0.001"
test Negative 160 278  1.28
*p<0.05

throat culture (3.75+0.95) compared to those
with negative culture (2.76+1.26) (p<0.05).

Overall, mean neutrophil percentage
was 54% in this study group. There was no
correlation between RADT positivity and
neutrophil dominance (p>0.05). Patients with
negative throat culture result were found to
have significantly higher neutrophil percentage
compared to those with positive culture.

Discussion

In this study, the occurrence of GABHS
positivity in throat culture was found to be
33%. In Egyptian children GABHS frequency
was 42.2% [10], and in other studies from Arab
countries, the rate of GABHS pharyngitis was
reported to be 40% and 41.5% [11, 12]. The
frequency of GABHS was similar in Egypt and
Arab-population studies. Since we included
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patients under 3 years of age, the likelihood
of pharyngitis due to viral etiology was higher.
Therefore, in the present study, GABHS
frequency was lower in comparison to studies
performed in Egyptian and Arabian populations.

In the present study, the Centor/Mclsaac
score of 68 patients with GABHS positive throat
culture were found to be significantly higher than
those with negative throat culture. Throat culture
positivity appears to increase the likelihood of
higher Centor/Mclsaac score. Similar to our
study, Stefaniuk et al. [13] stated that GABHS
positive throat culture was present in 48% of
those with a Centor/Mclsaac score of 3, and in
50% of those with a Centor/Mclsaac score of 4
or 5. There was a strong correlation between
the results of positive throat culture result and
Centor/Mclsaac score (r=0.81). Fine et al. [14]
compared patient’s Centor/Mclsaac scores
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with the frequency of GABHS isolates and
they were unable to find a correlation between
Centor/Mclsaac score and Streptococcus
pyogenes isolation. Interestingly, Felsenstein
et al. [15] stated that patients who had GABHS
positivity in throat culture demonstrated lower
Centor/Mclsaac scores. The differences in the
literature on this topic suggests that the criteria
used in Mclsaac scoring may also occur in viral
infections.

Increased Centor/Mclsaac score was in
correlation with increased sensitivity of RADT.
Dimatteo et al. [16] stated that the sensitivity
of RADT increased markedly with increasing
modified Centor scores; for patients with a
Centor Score of 4, the sensitivity was 97%.
Tanz et al. [17] stated that, among patients with
Mclsaac scores of >2, RADT sensitivity was
78%. Parallel to these studies, in our study, the
mean Centor/Mclsaac score of 76 patients with
rapid test positivity were found to be significantly
higher than those with negative rapid test result.

Camurdan et al. [18] stated that GABHS
prevalence varies greatly in patients younger
than 72 months (25.2%) and those older than
72 months (53.9%). In our study, throat culture
positivity was 33% in patients under 7 years
and 31.5% in those older than 7 years of age.
There was no statistically significant difference
between these two age groups. The difference
between two studies may be associated with
the sample size (close to each other in both age
groups in our study), throat swab technique,
and high false positives.

We also investigated whether Centor/
Mclsaac scores were associated with fever,
absence of cough and cervical lymphadenopathy
findings. Other studies in the literature did not
investigate the relationships between specific
symptoms and the overall Centor/Mclsaac
score. This is another feature that distinguishes
our study from the literature.

Our study has some limitations, including
its retrospective nature. Secondly, the number
of patients is relatively low for the evaluation of
such a common pathogen, which represents it
is another limitation of the study. Furthermore,
since the specific microorganisms grown
in culture were not evaluated, we could not
perform any investigations pertaining to the type
of microorganism.

In conclusion, the intensity of symptoms
seen in GABHS infection causes higher Centor/
Mclsaac scores. The correlation between rapid
antigen test results and Centor/Mclsaac score
appears to increase the value and reliability
of the Centor/Mclsaac score in the early
diagnosis of GABHS. We can conclude that
the relationship between the rapid antigen test
and Centor /Mclsaac score will contribute to the
correct management of GABHS pharyngitis.
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Abstract

Purpose: Increased complication risk of surgical interventions performed in patients with hemoptysis is a
common concern among surgeons. Therefore, here, we investigated the surgical outcomes of tuberculosis
patients with hemoptysis.

Materials and methods: Patients, between 1985 and 2018, diagnosed with tuberculosis surgically, were
analyzed retrospectively. The patients were divided into two groups; those without hemoptysis (Group 1) and
those with hemoptysis (Group 2). The analysis included age, gender, symptoms, comorbidities, Positron Emission
Tomography-Computed Tomography (PET-CT) findings, surgical interventions, perioperative complications,
lengths of hospital stay, recurrence of hemoptysis, and comparison of Group 1 and 2.

Results: 541 patients with pulmonary tuberculosis diagnosed surgically were analyzed. 448 patients were in
Group 1 and 93 patients were in Group 2. The patients in Group 2 were significantly younger than the patients
in Group 1 (Group 1 mean age 57.846.2, Group 2 mean age 31.2+5.3, p<0.01). The most frequent comorbidity
was malignancy in both groups. Cavitation was more common in Group 2 (Group 1 92 (20.5%), Group 2 79
(84.9%), p<0.01). Postoperative complications and hospital stay length were similar in both groups and there
was no hemoptysis recurrence in Group 2. There was no perioperative death in Group 1 while 3 (3%) patients
died in Group 2.

Conclusion: The surgical morbidity and mortality of patients diagnosed with tuberculosis after the surgical
intervention performed for the diagnosis or treatment of the hemoptysis were not significantly different from
those of the patients without hemoptysis

Key words: Complications, hemoptysis, mycobacterium tuberculosis, pulmonary tuberculosis, surgery.

Keskin H, Dirol H, Ergin M. Surgical management outcomes of tuberculosis with hemoptysis and without
hemoptysis. Pam Med J 2021;14:892-898.

Oz

Amag: Hemoptizi hastalarinda uygulanan cerrahi girisimlerin artmis komplikasyon riski cerrahlar arasinda
yaygin bir endisedir. Bu nedenle burada hemoptizi olan tliiberkiiloz hastalarinin cerrahi sonuglarini arastirdik.
Gereg ve yontem: 1985-2018 yillari arasinda cerrahi olarak tliberkiloz tanisi alan hastalar retrospektif olarak
incelendi. Hastalar iki gruba ayrildi; hemoptizi olmayanlar (Grup 1) ve hemoptizi olanlar (Grup 2). Analiz yas,
cinsiyet, semptomlar, komorbiditeler, Pozitron Emisyon Tomografisi-Bilgisayarli Tomografi (PET-CT) bulgulari,
cerrahi midahaleler, perioperatif komplikasyonlar, hastanede kalis streleri, hemoptizi niiksti ve Grup 1 ve 2'nin
kargilastirmasini igeriyordu.

Bulgular: Cerrahi olarak teshis edilen akciger tiiberkilozu olan 541 hasta incelendi. Grup 1'de 448 hasta, Grup
2'de 93 hasta vardi. Grup 2'deki hastalar Grup 1'deki hastalara gére anlamli olarak daha gengti (Grup 1 ortalama
yas 57,8+6,2, Grup 2 ortalama yas 31,2+5,3, p<0,01). Her iki grupta da en sik komorbidite maligniteydi. Grup
2'de kavitasyon daha sikti (Grup 1 92 (%20,5), Grup 2 79 (%84,9), p<0,01). Postoperatif komplikasyonlar ve
hastanede kalis siresi her iki grupta benzerdi ve Grup 2'de hemoptizi rekirrensi yoktu. Grup 1'de perioperatif
Olim goérilmezken Grup 2'de 3 (%3) hasta 6ldU.

Sonug: Hemoptizi tanisi veya tedavisi igin yapilan cerrahi girisim sonrasi tiiberkiloz tanisi alan hastalarin
cerrahi morbidite ve mortalitesi, hemoptizi olmayan hastalardan anlamli olarak farkli degildi.

Anahtar kelimeler: Komplikasyonlar, hemoptizi, mycobacterium tuberculosis, akciger tliberkilozu, cerrahi.
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Introduction

Tuberculosis is an infectious disease that
affects one third of the world’s population and
causes 1-3 million deaths each year [1]. It is
one of the main global struggle issues of the
World Health Organization (WHO) [2]. The gold
standard method in diagnosis of tuberculosis
is microbiological. However, sometimes, the
diagnosis cannot be achieved microbiologically
via noninvasive methods. In these patients,
surgery can be applied for diagnostic purposes.

Patients with tuberculosis can apply with
various symptoms. One of the most important
symptoms is hemoptysis, that is also one of the
most fatal complications. It is also the symptom
that forces the patient to seek medical attention
in a short time. Early diagnosis and treatment is
important for the global control of tuberculosis [3-
6]. In this regard, even if it is @ major concern for
the patient and even if it is a fatal complication,
hemoptysis may actually be a chance for early
diagnosis and the global control of the disease.
On the other hand, hemoptysis can also be
confusing, since cancer is almost always
found in differential diagnosis of hemoptysis.
Moreover, sometimes hemoptysis can not be
controlled by medical treatment and even the
diagnosis is certain microbiologically, resection
of the cavity becomes inevitable. So surgery
takes place sometimes for the diagnosis and
sometimes for the therapy in tuberculosis.

Here in this study, we evaluated all the
patients diagnosed with tuberculosis who had
undergone surgery for diagnosis or treatment.
We compared surgical morbidity and mortality
in patients with hemoptysis.

Participants and methods

A retrospective database search was
performed for patients with pulmonary
tuberculosis diagnosed surgically at University
Faculty of Medicine Thoracic Surgery
Department between 1985 and 2018. The
patients were divided into two groups; those
without hemoptysis (Group 1, 448 patients), and
those with hemoptysis (Group 2, 93 patients).
Analysis included age, gender, symptoms,
comorbidities, Positron Emission Tomography-
Computed Tomography (PET-CT) imaging,
surgical interventions, complications, lengths
of hospital stay, postoperative anti-tuberculosis
treatment implementations of both Group 1 and
2.
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We performed pleural biopsy in patients with
pleural effusion, bronchoscopy in patients with
mass in the hilum, mediastinoscopy in patients
with mediastinal lymph nodes in PET/CT or CT.
If samples obtained through mediastinoscopy
or bronchoscopy were not diagnostic, then we
performed surgical mass resection. Primarily we
preferred wedge resection or segmentectomy.
We performed lobectomy and pneumonectomy
in patients with suspicious-frozen or in whom
complete mass resection was impossible by
segmentectomy or wedge resection.

Medical treatment was prioritized in patients
with minor hemoptysis. In cases responsive to
medical treatment, we performed bronchoscopy
electively. In cases of unresponsiveness to this
therapy, or in cases with major and massive
hemoptysis, we performed bronchoscopy to
stop bleeding. If the bleeding did not stop, then
according to the bronchoscopic and radiological
findings, we performed the surgery.

The study was conducted in accordance with
the Helsinki Declaration Rules after approval
from the Clinical Researches Ethics Committee
of Akdeniz University Faculty of Medicine.
The study was approved by the local ethics
committee.

Statistical analysis

SPSS 21.0 statistical package program was
used for the statistical analysis. P value<0.05
was excepted statistically significant. Descriptive
statistics were presented with frequency,
percentage, mean, standard deviation (SD),
median (median), minimum (min.) and
maximum (max.) values. Fisher’s Exact Test or
Pearson chi-square test was used to analyze
the relationships between categorical variables
and Kolmogorv Smirnov, T test, Mann Whitney
U test, ANOVA and Sidak test were used for
the distribution of numerical measurements.
Statistical analysis of the study was performed
by Akdeniz University Statistical Consultancy
Application and Research Center.

Results

A total of 541 patients with pulmonary
tuberculosis diagnosed surgically were included
in this study. 448 of them were in Group 1
(patients without hemoptysis) and 93 patients
were in Group 2 (patients with hemoptysis). 254
(56%) of the patients in Group 1 and 69 (74%)
of the patients in Group 2 were male (Table 1).
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The mean age of the patients was 57.8+6.2 in
Group 1 and 31.245.3 in Group 2. The male
gender was significantly more frequent in Group
2 than in Group 1 and the patients in Group 2
were younger than those in Group 1 (p<0.01,
p<0.01, respectively).

The most common symptom in Group 1
was dyspnea (173, 38%). Cough (141, 31%)
and loss of weight (134, 29%) were the other
common symptoms in Group 1. 62 (67%)
patients had massive or major hemoptysis in
Group 2 while, minor hemoptysis was present
in 31 (33%) patients.

The most common comorbidity was
malignancy (n:68) in group 1. The other most
common diseases were rheumatoid arthritis
(n:30), ulcerative colitis (n:23), and diabetes
mellitus (n:23). The most common disease
in group 2 was malignancy also (n:16). The
comorbidity incidence was higher in group
2 than in group 1, but the difference was not
statistically significant.

The mean diameter of nodules was 2.1 cm
(range:0.8 to 3.7 cm) in Group 1 and 2.8 cm
(range:0.7 to 4.5 cm) in Group 2. The mean
maximum standardized uptake value (SUV__)

were 7.8 (range:2.1 to 26) in Group 1 and 9.3
(range:3.2 to 30) in Group 2.

Although right lung involvement was
excessive in both groups, this was not
statistically significant. Cavitation was present
in 92 (20.5%) of the patients in Group 1 and

79 (84.9%) of the patients in Group 2 and this
radiological finding was significantly higher in
Group 2 (p<0.01) (Table 1).

The most common procedure performed
was wedge resection (214; 47.7%) in group 1
and lobectomy (45;48.3%) in group 2. There
was no pleural biopsy or mediastinoscopy in
Group 2. The most frequent postoperative
complication was prolonged air leakage in both
groups. There was no significant difference
between the groups in terms of the frequency of
the complications (Table 2).

The mean hospital stay length was 6.8
days in Group 1 (range: 1 to 22) and 11 days
in Group 2 (range: 7 to 28). When patients who
underwent mediastinoscopy were excluded
from the study, the average length of hospital
stay in Group 1 increased to 9.9 days. There
was no perioperative death in Group 1 while
3 (3,2%) patients died in Group 2. Twenty-
three (5.1%) patients in Group 1 and 5 (5.5%)
patients in Group 2 died due to tuberculosis
during the follow up. No hemoptysis recurrence
was reported during follow up.

Discussion

In this study, we investigated the surgical
morbidity and mortality of patients diagnosed
with tuberculosis after the surgical intervention
performed for the diagnosis or treatment and
compared the patients with hemoptysis and
those without hemoptysis. We found that the
patients with hemoptysis were younger than

Table 1. Demographic and clinical characteristics of patients

Grup 1 Grup 2

(n=448) (n=93) P
Gender
Male 254 (56.7%) 69 (74.2%) <0.01
Female 194 (43.3%) 24 (25.8%) ’
Age (MeanzSD) 57.816.2 31.245.3 <0.01
Comorbidity
Malignancy 68 (15.1%) 16 (17.2%) 0.62
Others 120 (26.7%) 20 (21.5%) 0.29
PET-CT/CT (MeantSD)
Diameter of nodules cm 2.1+0.5cm 2.8+0.4 cm 0.17
SuV 7.8£2.4 9.3+2.9 0.24
Cavitation 92 (20.5%) 79 (84.9%) <0.01

PET-CT: Positron Emission Tomography-Computed Tomography
SUV, .. The maximum standardized uptake value
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Table 2. Analysis of complications between two groups
Grup 1 n Complication n % Grup2n Complication n % p
BRONCHOSCOPY 14 24
Pneumonia 0 0 Pneumonia 41 1
Arrhythmia 14.2 Arrhythmia 0 0.12
PLEURAL BIOPSY 76 0
Pneumonia 3.9 Pneumonia +
Wound 4 5.2 Wound +
infection infection
MEDIASTINOSCOPY 112 0
Wound 2 1.7 Wound 0 o0 +
infection infection
WEDGE RESECTION 214 9
Prolonged air 75 35.0 Prolongedair 6 66.6 0.07
leakage leakage
Atelectasis 39 18.2 Atelectasis 2 222 0.06
Pneumonia 18 8.4 Pneumonia 1 111 0.55
Wound 8 3.7 Wound 1 111 0.31
infection infection
Empyema 3.2 Empyema 1
Arrhythmia 1.4 Arrhythmia 1
SEGMENTECTOMY 6 8
Prolonged air 3 50 Prolongedair 5 625 1
leakage leakage
Atelectasis 1 16.6 Atelectasis 1 125 1
Pneumonia 33.3 Pneumonia 1 125 0.53
Wound 33.3 Wound 1 125 0.53
infection infection
Empyema 3 50 Empyema 1 125 0.24
LOBECTOMY 25 45
Prolonged air 11 44 Prolonged air 30 66.6 0.08
leakage leakage
Atelectasis 24 Atelectasis 8.8 0.15
Pneumonia Pneumonia 44 061
Wound 1 Wound 44 1
infection infection
Empyema 5 20 Empyema 2 44 0.08
PNEUMONECTOMY 1 7
Pneumonia Pneumonia 1 142 1
Wound Wound 1 142 1
infection infection
Arrhythmia 1 100 Arrhythmia 1 14.2 0.25

+ Statistical analysis could not be performed between the two groups

those without hemoptysis. The ratio of males
in the group of patients with hemoptysis
was significantly higher than those without
hemoptysis. There was no significant difference
between the groups in terms of nodule metabolic
activity and diameter. There was no significant
difference between the groups in terms of
perioperative complications and mortality either.
Based on these findings, first of all, we suggest
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keeping in mind tuberculosis in the cases of
young and male patients with hemoptysis
and a cavitary lesion in the lung. In cases of
tuberculosis not diagnosed by noninvasive
methods or hemoptysis not treated medically,
we recommend surgical intervention because
surgical interventions for both diagnosis and
treatment have negligible complication and
mortality rates.
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Turkey is one of the countries where
tuberculosis is endemic [7]. The gold standard
method in the diagnosis of tuberculosis is the
detection of the bacilli [2]. However, sometimes
noninvasive methods may not be enough for
the microbiological diagnosis. In this situation,
surgical interventions become inevitable [4].
In our study, all the patients had already been
investigated for tuberculosis via noninvasive
methods and not diagnosed with tuberculosis.

Hemoptysis, one of the common symptoms
of that disease, is also the major symptom
forcing patients more urgently apply healthcare
professionals [3]. The early diagnosis of
tuberculosis is extremely crucial in terms of the
worldwide control of this disease. Hemoptysis
may be a chance for disease control in this
regard [6]. But, sometimes medical treatments
are not enough for the control of hemoptysis.
So, surgical interventions are required in cases
with medically uncontrolled hemoptysis also [4].
Here in this study, we investigated the patients
who could not be diagnosed via noninvasive
methods or required surgical intervention for
either tuberculosis diagnosis or treatment of
hemoptysis.

The risk of tuberculosis is higher in patients
aged below 50 and above 70 [8]. Previously, the
incidence of tuberculosis has been reported to
be higher in patients aged 20-24 years [9]. In
our study, the patients’ ages were very variable
in both groups but the patients with hemoptysis
were younger than those without hemoptysis. In
this study, we observed that tuberculosis may
occur at every age and young patients with
hemoptysis should be vigorously investigated
for tuberculosis.

Cough, dyspnea, weight loss, anorexia,
hemoptysis, and night sweats are the common
symptoms of tuberculosis. In our study, the
most common symptoms were dyspnea (173,
38%) cough (141, 31%), and loss of weight
(134, 29%) in patients without hemoptysis.
The patients with hemoptysis had various
amounts of daily hemorrhage and about 2/3
of them had major or massive hemoptysis.
Rasmussen aneurysms, which is a reason for
massive hemoptysis, were detected in 45 (4%)
of 114 autopsies with chronic tuberculosis with
cavitation in a study before [10]. In our study,
the patients with hemoptysis had cavitation
more frequently than those without hemoptysis

also. Probably hemoptysis is associated with
the presence of the cavity. With tuberculosis
reaching the adventitia and media of the
vascular wall, a vein hernia occurs in the cavity
lumen, and massive bleeding occurs from time
to time from that site [11]. Moreover, hemoptysis
in any amount may be present in tuberculosis. In
our study, among the patients with hemoptysis,
most of them had major or massive hemoptysis.
So in patients with tuberculosis if hemoptysis is
present, most of the time, it is major or massive
and intervenes the management and therefore
surgical interventions may be required not just
for the diagnosis, but also for the management.

Tuberculosis is more common in patients
with cancer [12, 13]. Malignancy was the most
common comorbidity in both groups in our
study also. In patients with malignancy, the
lung lesions cause the suspicion of metastasis
most of the time. However, the togetherness
of these diseases is common, thus in such
cases, tuberculosis should be kept in mind in
the differential diagnosis and investigated.
Diabetes mellitus, rheumatoid arthritis, and
ulcerative colitis are the other most common
diseases accompanying tuberculosis. Acquired
immune  deficiency  syndrome,  cancer,
immunosuppression, diabetes, malnutrition,
cirrhosis, and kidney diseases were reported
as the most common comorbidities in patients
with tuberculosis [13]. In our study, the number
of patients without any comorbidity was very
high also. So, tuberculosis is also possible in
patients without any apparent health problems.

PET/CT may not be sensitive enough for
distinguishing between lung malignancies
and benign diseases [14, 15]. Due to the low
diagnostic accuracy of using a SUV__ cutoff of
2.5 in TB-endemic regions, Du Toit et al. [16]
derived using an SUV cutoff of 5.0 in a TB-
endemic area. Subotic et al. [13] have stated
that SUV__ <2 has a high specificity for the
differentiation of lung cancer from tuberculosis,
while SUV __ 22.5 has a high sensitivity for the
differentiation of lung cancer from tuberculosis.
In our study, many of the patients had SUV__
above 2.5, which was offered cut-off value for the
differentiation of tuberculosis from lung cancer.
According to this finding, we suggest that this
cut off value is not useful for the differention
between tuberculosis and malignancy in
tuberculosis endemic areas.
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Moreover, in our study we observed that right
lung involvement was more prominent in both
groups. With respect to the lateralization of the
involvement, there was no difference between
the groups. But cavitation was a significant
radiological finding which was more common in
patients with hemoptysis. Previously, the most
frequent symptom in patients with tuberculosis-
cavitation was hemoptysis [5]. Surgical
interventions improved patient outcomes
and enabled a cure in a high portion, even in
cases of bilateral cavitation due to advanced
tuberculosis also [17]. We also acchieved a
good symptom (hemoptysis) control and no
hemoptysis recurrence was reported during
follow-up in our study.

Although some authors suggested that
the complication risk of surgical interventions
performed in patients with hemoptysis is
very high, there was no significant difference
between the groups in our study [3, 7, 12].
The perioperative mortality rate in patients with
surgical management of tuberculosis-related
hemoptysis was reported as 6.8% [4]. In our
study, the perioperative mortality rate was 3.2%
(n:3). Besides medical treatment and pulmonary
artery embolization, surgical intervention may
be inevitable. especially in the case of massive
hemoptysis. Surgical resection may be a crucial
part of the MDR-TB treatment [3, 6, 12, 18, 19].
The most common postoperative complication
was a prolonged air leak in both groups in our
study. So, we suggest that the presence of
hemoptysis seem not to increase the risk of
prolonged air leakage.

This study has also some limitations. First
of all, it was a single-centered, retrospective
database search. Secondly, the patient number
in group 2 was significantly lower compared to
group 1. Lastly, in this study, long-term data
were evaluated, thus there may be differences
in the preferred surgical approaches.

In conclusion, in our study, the surgical
morbidity and mortality of patients diagnosed
with tuberculosis after the surgical intervention
performed for the diagnosis or treatment of
the hemoptysis were not significantly different
from those of the patients without hemoptysis.
We suggest if the noninvasive methods are not
enough for the diagnosis, surgical intervention
can be performed for both the diagnosis and
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even treatment of hemoptysis with an affordable
complication risk and complete resection
hinders the recurrence.
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Abstract

Purpose: Many prognostic factors have been investigated in vulvar cancer patients. In our study, we aimed to
compare clinical and pathological prognostic factors and investigate the factors that affect the recurrence and
survival in patients with recurrent and non-recurrent squamous cell vulvar cancer.

Materials and methods: This retrospective study was conducted in Tepecik Research Hospital, Izmir, Turkey
between 1999-2020. The descriptive features, prognostic factors and survival in recurrent patients were
evaluated.

Results: Tumor invasion depth, surgical margin positivity, lymphovascular space invasion (LVSI), are
statistically significant for recurrence (p=0.03, p=0.00, p=0.04). Variables such as age, tumor size, surgical
margin distance (mm), tumor localization, presence of metastatic lymph node, operation type (surgery with
lymph node dissection) and adjuvant therapy were not found to be statistically significant in terms of recurrent
patients with vulvar cancer. There was correlation between recurrence, LVSI, surgical margin positivity, stage
and survival in Kaplan Meier survival analysis.

Conclusion: As in other studies, many prognostic factors like tumor invasion depth, surgical margin positivity,
LVSI are risk factors for recurrence in our study. Stage, LVSI, recurrence, surgical margin positivity were
significant factors for survival as well.

Key words: Vulvar cancer, adjuvant therapy, recurrence.

Selvi Demirtas G, Dincer F, Gorgulu G, Sanci M, Sayhan S. Prognostic factors in vulvar cancer patients: a single
center experience. Pam Med J 2021;14:900-907.

Oz

Amag: Vulvar kanserli hastalarda birgok prognostik faktor arastiriimistir. Calismamizda niiks ve niks olmayan
skuamoz hucreli vulvar kanserli hastalarda klinik ve patolojik prognostik faktorleri karsilastirmayi, niks ve
sagkalimi etkileyen faktorleri arastirmayi amacladik.

Gereg ve yéntem: Bu prospektif calisma 1999-2020 yillari arasinda izmir, Tepecik Arastirma Hastanesi'nde
yapildi. Tekrarlayan hastalarda tanimlayici 6zellikler, prognostik faktorler ve sagkalim degerlendirildi.
Bulgular: Timor invazyon derinligi, cerrahi sinir pozitifligi, lenfovaskuiler bosluk invazyonu (LVSI) nuks
agisindan istatiksel olarak anlamhidir (p=0,03, p=0,00, p=0,04). Yas, timor boyutu, cerrahi sinir mesafesi (mm),
timor lokalizasyonu, metastatik lenf nodu varligi, operasyon tipi (lenf nodu diseksiyonlu cerrahi) ve adjuvan
tedavi gibi degiskenler niiks vulvar kanseri hastalari agisindan istatiksel olarak anlamli bulunmadi. Kaplan Meier
sagkalim analizinde niiks, lenfovaskuler bosluk invazyonu, cerrahi sinir pozitifligi, evre ve sagkalim arasinda
korelasyon vardi.

Sonug: Diger ¢alismalarda oldugu gibi bizim ¢alismamizda da timor invazyon derinlidi, cerrahi sinir pozitifligi,
lenfovaskiler bosluk invazyonu gibi birgok prognostik faktor niiks igin risk faktoridur. Evre, lenfovaskiler bosluk
invazyonu, nuks, cerrahi sinir pozitifligi de sagkalim icin 6nemli faktérlerdendir.

Anahtar kelimeler: Vulva kanseri, adjuvan tedavi, niks.
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Introduction

Vulvar cancer is the fourth most common
gynecologic malignancy with approximately
3-5% incidence[1, 2]. Squamous cell carcinoma
is the most common type of vulvar cancer and
squamous cell vulvar carcinomas devided into
two main categories; usual and differentiated
types [3]. Usual type is human papilloma
virus (HPV) related type. Differentiated type
does not have an assocation with HPV. Basal
cell carcinoma, Paget's disease and vulvar
melanomas are the other types of vulvar
carcinomas [4]. The most common prognostic
factor is lymph node metastasis [5]. Surgery
is the gold standart treatment in patients with
early stages. Butterfly excision with separate
inguinal lymphnode dissection is preferred to
wide local excisons. In decades, although the
surgical morbidity decreased local and distant
recurrences still have a high ratio [6].

Lesion size, depth of stromal invasion,
lymphovascular space invasion (LVSI), and the
pathological resection margin, positive groin
nodes are considered to be associated with local
and distant recurrences [7]. The 5-year survival
rate of vulvar cancer was reported as 60-70%
[8]. The reported incidence of recurrence in
vulvar cancers is approximately 25% [9]. In
surgical treatment removal of the tumor with a
tumor margin of at least 8 mm is recommended
to prevent local recurrences [10].

In this study, we aim to investigate the
prognostic factors and the effects of recurrence
on survival.

Materials and methods

This retrospective study was conducted in
Tepecik Research and Education Hospital, Izmir
in between 1999-2020. The medical records of
all patients who were operated in our hospital
with vulvar squamous cell carcinoma diagnosis
were retrieved from the hospital database.
Approvals of the study were obtained from the
Tepecik Research and Education Hospital Ethics
Board. 92 patients’ records were examined and
analysed by the same author. From records, 90
cases had available records. Two were excluded
from the study because of unavailable medical
records or being operated in other hospitals. 90
patients were included into the study. FIGO 2009
staging was used for classification and patients
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classified with the FIGO 1988 were restaged
based on the FIGO 2009 staging. The following
variables were evaluated; age, operation type
(only excision or excision plus inguinal lymph
node dissection), recurrence, tumor localization,
tumor size, surgical margin, surgical margin
tumor free distance, LVSI, adjuvant therapy,
lymph node metastasis, overall survival (OS)
and disease free survival (DFS). Patients were
followed every 3 months for the first 2 years,
every 6 months for the next 3 years, and then
annually.

Statistical analysis was performed with
SPSS version 22 (SPSS for Mac Inc., Chicago,
IL, USA). P-value <0.05 was considered
statistically significant. For descriptive analyses
frequency counts, percentages and 95%
confidence interval (Cl) were used. Binary
logistic regression analyses were used to define
the risk factors for recurrence. Kaplan Meier
graphics were used to analyse survival. Cox
regression analyses were used to define factors
that affected the OS and DFS.

Results

All patients had vulvar squamous cell
carcinoma. Mean age was 65.5%£11.2 years.
60.0% (n=54) of the patients were at stage 1,
37.8% (n=34)were atstage 3, 2.2% (n=2) were at
stage 4, 83.3% of the patients underwent tumor
excisition and bilateral lymph node dissection.
In 28.9% (n=26) of the patients recurrence
occured. In 83 (92.2%) patients tumor locations
were <2 cm from midline and in 7 (7.8%) patients
>2 cm from midline. In 24 (26.7%) (n=24)
patients tumor involved the surgical margins. 12
(13.3%) patients had LVSI. Adjuvant treatment
was administered to 59 (65,6%) patients. 5
(19.2%) patients had surgical intervention and
adjuvant chemoradiotherapy (CRT). 9 (34,6%)
patients were treated with chemotherapy. In 2
(7.7%) chemoradiotherapy, and in 6 (23.1%)
radiotherapy was used. In 14 (53.8%) patients
local recurrence, in 9 (34.6%) patients inguinal
recurrence was occured (Table 1). Between
recurrent and non recurrent groups the mean
tumor size was statistically significant (p=0.03)
(Table 2). Binary logistic regression analyses
revealed that surgical margin positivity and LVSI
were independent risk factors for recurrence
(p=0.00, p=0.04) (Table 3). Univariate and
Multivariate Cox Regression Analyses revealed



Vulvar cancers

that recurrence, surgical margin, tumor size and
adjuvant treatment were significant for overall
survival and for disease free survival surgical
margin, tumor size and adjuvant teratment were
significant (Table 4, 5).

Table 1. The descriptive features of patients

Discussion

In this study we investigated the
clinicopathologic prognostic factors and risk
factors for recurrence and survival. 90 patients
with squamous cell vulvar carcinoma underwent

n (%) 95% CI Mean + STD
Age 90 (100%) 65.5£11.2
Operation
Tumor Excision(Radical or local 7 (7.8%) 2.2-13.3
excision)
Tumor Excision+Unilateral lymph 8 (8.9%) 3.3-15.6
node dissection
Tumor  Excision+Bilateral lymph 75 (83.3%) 75.6-90.0
node dissection
Recurrence
Positive 26 (28.9%) 20.0-38.9
Negative 64 (71.1%) 61.1-80.0
Stage
1 54 (60.0%) 48.9-71.1
3 34 (37.8%) 27.8-48.9
4 2 (2.2%) 0.0-5.6
Tumor Localization
<2 cm from Midline 83 (92.2%) 86.7-97.8
>2 cm from midline 7 (7.8%) 2.2-13.3
Tumor Size 3.04+1.42
Surgical Margin
Positive 24 (26.7%) 17.8-35.6
Negative 66 (73.3%) 64.4-82.2
Surgical Margin distance (mm) 5.71+5.03
LVSI
No 78 (86.7%) 78.9-93.3
Yes 12 (13.3%) 6.7-21.1
Adjuvant Treatment
No 31 (34.4%) 25.6-43.3
Yes 59 (65.6%) 56.7-74.4
Nux Location
Local 14 (53.8%) 34.6-73.1
Inguinal 9 (34.6%) 15.4-53.8
Systemic 3 (11.5%) 0-23.1
Recurrence Treatment
Surgical 4 (15.4%) 3.8-30.8
RT 6 (23.1%) 7.7-38.5
CRT 2 (7.7%) 0-19.2
CT 9 (34.6%) 15.4-53.8
Surgery+CRT 5(19.2%) 7.7-34.6

RT: Radiotherapy, CRT: Chemoradiotherapy, CT: Chemotherapy
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Table 2. Comparision of means between recurrent and non-recurrent groups.

Recurrent group

Non-Recurrent Group p Value

mean + SD mean + SD (2 -tailed)
Tumor Size (cm) 3.23+1.42 2.98+1.39 0.45
Invasion Depth(mm) 6.40+5.71 4.39+4.50 0.03
Surgical Margin 4.53+5.28 6.18+4.88 0.16

Distance(mm)

Independent T- test, p<0,05 is significant

Table3. Risk Factors for recurrence. Binary Logistic Regression Analyses

p Value OR 95% CI
Age 0.24 1.03 0.97-1.08
Surgical Margin positivity 0.00 6.80 1.60-29.2
LVSI 0.04 0.1 0.01-0.90
Adjuvant treatment 0.84 0.86 0.19-3.85
Tumor localization 0.63 0.60 0.07-4.83
Lymph node metastasis 1.00 0.00 0.00-0.93
Operation Type(excision and Lymph node dissection groups) 0.08 0.10 0.00-1.40

LVSI: Lymphovascular space invasion

Table 4. Univariate and Multivariate Cox Regression Analyses of OVS

Univariate Analyses

Multivariate Analyses

p Value OR 95% CI p Value OR 95% ClI
Recurrence 0.00 0.30 0.15-0.60 0.00 0,24 0.11-0.52
Stage 0.06 0.91
Surgical margin 0.00 0.30 0.14-0.63 0.48
Lymph node metastasis  0.07 0.91
Tm size 0.00 1.32 1.08-1.62 0.81
Adjuvant Treatment 0.02 0.39 0.17-0.87 0.36

OVS: Overall survival

Table 5. Univariate and Multivariate Cox Regression Analyses of DFS

Univariate Analyses

Multivariate Analyses

p Value OR 95% ClI p Value OR 95% ClI
Stage 0.06 7.27 0.87-60.8 0.50
Surgical margin 0.00 0.32 0.16-0.67  0.05 0.44 0.19-1.01
Lymph node metastasis 0.14 0.59 0.29-1.19  0.93 0.00
Tumor size 0.01 1.30 1.05-1.60 0.64 0.78 0.27-2.22
Adjuvant Treatment 0.04 0.43 0.19-0.97 0.32 1.12 0.88-1.43

DFS: Disease free survival

903



Vulvar cancers

vulvectomy % lymph node dissection. In line
with literature, this study revealed that there
are several risk factors and clinicopathologic
prognostic factors associated with recurrence
and survival in this rare gynecologic malignancy.

The reported rate for recurrence in a study
was 25%- 33% [6]. In this study 28.9% of patients
had a recurrent disease. In literature, the most
significant factor was described as lymph node
metastasis [11]. Although in literature it was
described that lymphnode metastasis was the
most significant factor, in our study, lymph node
metastasis was not found to be statistically
significant for recurrence (Figure 1) . Zach et
al reported the recurrence rate as 22.3% in
their study [12]. They also reported that stage
1 patients had an excellent prognosis. Similarly
in our study for stage 1 patients had statistically

Survival Functions
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0,24
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significant overall survival than stage 3 and 4
patients (Figure 2).

In this study independent t-test analysis
between recurrent and non-recurrent group
revealed that, mean tumor size, invasion depth
and tumor free surgical margin, was statistically
significant in the recurrent group (p=0.00,
p=0.03, p=0.04).

In literature, pathologic tumor free surgical
margin distance is described as a predictor factor
for local vulvar recurrence. In our study tumor
free surgical margin distance (mm) mean was
not statistically significant between two groups.
Heaps et al emphasized <8 mm tumor free
surgical margin as a risk factor for recurrence
[7]. Perez et al reported that post operative RT
improves the local control at the primary site

metastatic

lymph node

0

e
- 0-censored

—t—1-censored

Figure 1. Kaplan-Meier survival analyses of lymph node metastasis (p=0.06)
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Figure 2. Kaplan-Meier survival analyses of stages (p=0.03)
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[13]. In this study authors stated that irridation
is an alternative treatment to radical vulvectomy
and when used postoperatively it improves
tumor control at the primary site. In our study,
adjuvant RT was not statistically significant for
recurrence but in the univariate and multivariate
cox regression analysis it improved OS and
DFS.

In this study in the univariate cox regression
analysis surgical margin, tm size, adjuvant
treatments were independent risk factors both
for OS and DFS. In a study reported by Imoto,
age > 70 years, close surgical resection margin

Survival Functions

0.5 L
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0,64

Cum Survival

0,4
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ovs

were found as independent prognostic factors
for OS but not for DFS [14].

In a study age, nodal status, tumor
classification, depth of invasion, surgical margin
involvement were found to be statistically
significant parameters that affecting OS and
DFS [11]. The authors also found that survival
parameters decreased with tumor size, depth of
invasion and margin involvement. In our study
tumor size, recurrence, stage, LVSI, surgical
margin, adjuvant treatment were statistically
significant for survival parameters (Figure 3, 4,
5, 6).

nux
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Figure 3. Kaplan-Meier survival analyses of recurrent and non-recurrent groups (p=0.00)
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Figure 4. Kaplan-Meier survival analyses of LVSI (p=0.00)
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Cum Survival

Figure 5. Kaplan-Meier survival analyses of surgical margin (p=0.00)
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Figure 6. Kaplan-Meier survival analyses of adjuvant treatment (p=0.01)

Although there were several risk factors
mentioned in literature Stankevica et al revealed
that midline involvement was a risk factor for
vulvar cancer recurrence [15]. However in
this study we found that tumor localization
(<2 cm from midline, >2cm from midline)
was not statistically significant for recurrence
(p=0.63). The main limitations of this study are
retrospective design and small sample size.

In conclusion, vulvar cancer is a rare
gynecologic malignancy. The present study
demonstrated that stage, LVSI, recurrence,
surgical margin positivity were significant
factors for survival in this rare malignacy.
Larger prospective series are needed to further
evaluate women with vulvar cancer.

In conclusion, vulvar cancer is a rare
gynecologic malignancy. The present study
demonstrated that stage, LVSI, recurrence,
surgical margin positivity were significant
factors for survival in this rare malignacy.
Larger prospective series are needed to further
evaluate women with vulvar cancer.
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Abstract

Purpose: Urinary tract infection (UTI) is one of the important infectious diseases of childhood age. It causes
serious late-term complications by leading to development of renal scarring in some pediatric patients. In the
present study, it was aimed to determine the risk factors in development of renal damage in the pediatric patients
that admitted with clinical of acute pyelonephritis.

Materials and methods: In our study, the medical files of the patients were admitted to the pediatric nephrology
polyclinic of Pamukkale University Medical Faculty and followed-up with the diagnosis of urinary tract infection
were retrospectively evaluated. The study included 197 patients diagnosed with acute pyelonephritis (confirmed
by urine culture and clinical evidence) and undergoing dimercaptosuccinic acid (DMSA) scintigraphic imaging.
The clinical evidence (fever, recurrent UTI, voiding dysfunction etc.), laboratory evidence (C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR), white blood cell (WBC) count, polymorphonuclear leukocyte
(PNL) count, mean platelet volume (MPV), platelet count, serum urea and creatinine levels) and imaging evidence
(urinary tract system ultrasonography (USG), voiding cystourethrography (VCUG) and DMSA scintigraphy) of
the patients detected at admission and obtained by anamnesis were evaluated.

Results: The number of the female patients (n=153) was found significantly higher than number of the male
patients (n=44) (p<0.001). It was detected that pretreatment fever of 38°C and over, persisting clinical evidence
for 2 days or longer, the presence of recurrent UTI and high levels of WBC, PNL, ESR and CRP significantly
increased renal damage in the patients (p<0.001). It was determined that USG and VCUG have low sensitivity
regarding prediction of renal damage.

Conclusion: Determination of renal damage rate by clinical and laboratory data detected at patient admission
may contribute to a reduction in morbidity and mortality rates by applying an appropriate follow-up and treatment
modality.

Key words: Urinary tract infection, child, risk factors, renal scar, fever.

Yuksel S, Becerir T, Seyhan B. The evaluation of the relationship of clinical and laboratory evidence with renal
damage in the pediatric patients that had urinary tract infections. Pam Med J 2021;14:908-915.

Oz

Amag: idrar yolu enfeksiyonu (IYE) gocukluk caginin dnemli enfeksiyon hastaliklarindan birisidir. Bazi cocuklarda
renal skar gelisimine neden olarak uzun dénemde ciddi komplikasyonlara neden olmaktadir. Bu galismada
akut piyelonefrit klinigi ile basvuran ¢ocuk hastalarda renal hasar gelisimindeki risk faktorlerinin belirlenmesi
amaglanmistir.

Gereg ve yéntem: Calismamizda Pamukkale Universitesi Tip Fakiiltesi gocuk nefroloji poliklinigine bagvuran
idrar yolu enfeksiyonu tanisi ile takipli hastalarin dosyalari retrospektif olarak degerlendirildi. Akut piyelonefrit
tanisi idrar kulturd ve klinik bulgular ile kanitlanmis ve Dimerkaptosuksinik asit renal sintigrafisi (DMSA) ¢ekilmis
197 hasta galismaya dahil edildi. Hastalarin basvuru sirasinda saptanan ve anamnezden elde edilen klinik
(ates, tekrarlayan IYE, iseme disfonksiyonu vb.), laboratuar (C-reaktif protein (CRP) ve eritrosit sedimentasyon
hizi (ESH), beyaz kire sayisi (BK), polimorfonikleer I6kosit sayisi (PNL), ortalama platalet hacmi (MPV),
trombosit sayisi, serum Ure ve kreatinin diizeyleri) ve gorintileme (Uriner sistem ultrasonografi (USG), voiding
sistouretrografi (VSUG) ve DMSA sintigrafisi) bulgular incelendi.

Bulgular: Kiz hastalarin sayisi (n:153) erkek hastalarin sayisindan (n:44) anlamli olarak daha yiksek saptandi
(p<0,001). Hastalarin tedavi 6ncesi ates diizeyinin 38°C ve lGzerinde olmasi, klinik bulgularin iki giin ve daha fazla
siiredir devam ediyor olmasi, tekrarlayan IYE varligi, BK, PNL, ESH ve CRP yiiksekliginin renal hasarlanmayi
artirdigi tespit edildi (p<0,001). USG ve VSUG’ nin renal hasarlanmayi gosterme agisindan disuk sensitiviteye
sahip oldugu gordlda.
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Sonug: Hastalarin bagvuru sirasinda tespit edilen klinik ve laboratuar verileri ile renal hasarlanma orani
belirlenmesi bu hastalarda uygun takip ve tedavi ile morbidite ve mortalite oraninin azaltiimasini saglayabilir.

Anahtar kelimeler: idrar yolu enfeksiyonu, gocuk, risk faktérleri, renal skar, ates.

Yiiksel S, Becerir T, Seyhan B. idrar yolu enfeksiyonu gegiren cocuk hastalarda klinik ve laboratuvar kanitlarin
bdbrek hasari ile iligkisinin dederlendiriimesi. Pam Tip Derg 2021;14:908-915.

Introduction

Urinary tract infection (UTI) is one of the
important infectious diseases of childhood age
[1, 2]. Although, the frequency varies depending
on age and gender, particularly upper urinary
tract infections are known to cause serious renal
damage and late-term serious morbidity [1-5].
Urinary tract infection is defined as the infections
due to localization and growth of most common
bacteria and rarely viruses and fungi in any site
of the urinary tract system [1, 2]. The infection
of renal parenchyma and collecting system
is considered as acute pyelonephritis while
cystitis and urethritis are the terms indicating
the infections of lower urinary tract system [1].

It has been reported that renal damage
develops in 10-64% of the pediatric patients with
acute pyelonephritis [1]. The factors responsible
for development of renal damage in UTI are not
yet clear. The development of renal damage
may cause hypertension in the late term as well
as it may manifest a clinical course progressing
to gestational complications and chronic kidney
failure [1, 5].

Atthe presenttime, renal cortical scintigraphy
is the best technique that reveals the renal
damage due to acute pyelonephritis [6, 8]. It has
been reported that renal damage encountered
by scintigraphic techniques performed during
or a while after acute pyelonephritis is closely
related with clinical and laboratory evidence
detected at the beginning of the disease.
Low age, high levels of C-reactive protein
(CRP) and erythrocyte sedimentation rate
(ESR), the presence of vesicoureteral reflux
(VUR), high fever, delayed treatment and the
presence of recurrent pyelonephritis are the
risk factors suggested for development of renal
parenchymal damage [8-19].

In the present study, it was aimed to
investigate the risk factors in development of
renal scarring in the patients that applied with
clinical evidence of acute pyelonephritis and to
compare the sensitivity of dimercaptosuccinic
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acid (DMSA) renal scintigraphy marked
with Tc99m to ultrasonography and voiding
cystourethrography (VCUG) in determination of
renal damage.

Materials and methods

Data of the patients that admitted to pediatric
nephrology polyclinic of Pamukkale University
and that were diagnosed with urinary tract
infection were retrospectively evaluated based
on polyclinic patient files. The medical files of
totally 480 patients followed-up with diagnosis
of UTI were evaluated. The patients in whom
diagnosis of urinary tract infection was not
confirmed by urine culture, DMSA scintigraphy
was not performed and the patients with an
additional anomaly (major urogenital system
anomaly, anorectal malformation, neurological

and obstructive urological anomaly) were
excluded from the study.
The study was approved by “Ethics

Committee of Pamukkale University” of the
hospital before the start of the study.

High fever (=38°C) detected by anamnesis
and during examination, vomiting, restlessness,
malnutrition and abdominal distention in the
young pediatric patients, abdominal pain, side
pain and costovertebral angle tenderness in
the older pediatric patients were considered as
the clinical evidence of acute pyelonephritis.
The recurrent UTI, constipation and voiding
dysfunction were questioned.

The definition of infection was based on
the presence of pyuria alone or accompanied
by hematuria, nitrite positivity and growth of
>100,000 colonies/ml from one bacterium in
the urine culture samples obtained by attaching
urine drainage bag and transurethral catheter
techniques in the young pediatric patients and
midstream urine samples in the older pediatric
patients. In addition to these findings, CRP
positivity by immunoturbidimetric method (>0.5
mg/L), ESR value greater than 20 mm/hour by
Westergren method and white blood cell count
>10,000 K/pL in complete blood count test (by
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Cell-Dyn 3700 device) were evaluated as the
evidence of acute pyelonephritis.

Anthropometric data, clinical evidence, fever
duration, voiding dysfunction, constipation,
recurrent UTI, laboratory evidence, CRP, ESR,
white blood cell (WBC)count, polymorphonuclear
leukocyte (PNL) count, mean platelet volume
(MPV), platelet count, serum urea, serum
creatinine, proteinuria, leukocytouria, the
presence of nitrite, erythrocytouria, urine culture,
the findings of urinary system USG, VCUG and
DMSA of all the patients were recorded.

VUR grading was performed according to the
recommendation of International Reflux Study
Committee (37). In the study, the patients with
Grade 1 and 2 VUR, Grade 3 VUR and those
with Grade VUR 4 and 5 according to VCUG
results were grouped as mild, moderate and
severe patients, respectively.

Statistical analysis

Statistical analysis of the study data was
performed using SPSS Version 10.0 (Statistical
Package for Social Sciences) software package.
Frequency table was used for the descriptive
statistics while paired quantitative values were
compared by t-test, ANOVA test was performed
for comparison between ftriple quantitative
values and qualitative data was compared by
carrying out Chi-Square analysis.

Number of patients

10 |

0-11 months 12-59 months

Age

Results

The study included 197 patients. Of those,
44 (22.3%) were male and 153 (77.7%) were
female. The ages of the pediatric patients ranged
between 1 month and 16 years (mean 4.7+4.05
years). Mean age of the male patients was
lower than that of female patients (4.7+4 years
vs 5.45+3.9 years, respectively) (p<0.001).

Urine cultures revealed growth of E. coli,
Klebsiella pneumoniae, Enterobacter spp,
Pseudomonas spp, Proteus mirabilis and
other bacteria (Morganella morganii, Serratia
spp, Citrobacter spp, Candida spp) with rates
of 79.2%, 8.6%, 5.6%, 2.5%, 2% and 2%,
respectively.

It was determined that DMSA scintigraphy
was performed on average 47+13 days (7-100
days) after treatment of acute pyelonephritis.
DMSA results were normal in 53.8% (n=106)
of those patients whereas acute changes and
renal scarring were encountered in 37.6%
(n=74) and 8.6% (n=17) patients, respectively.

The evaluation of DMSA results in terms
of age groups showed abnormal scintigraphic
findings in 35%, 56.7% and 42% of 0-1, 1-5
and 5< age group patients, respectively. No
statistically significant difference was found
between the age groups regarding the frequency
of abnormal scintigraphic findings (p=0.053)
(Figure 1).

DMSA
scintigraphy

- abnormal

E normal

2 60 months

Figure 1. Distribution of DMSA scintigraphy findings by age groups

DMSA: Dimercaptosuccinic acid
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It was found that body temperature of 38°C
and above detected during clinical course
of acute pyelonephritis, persisting clinical
evidence for 2 days or longer and the presence
of recurrent UTI history significantly increased
the probability of abnormal scintigraphic findings
(p<0.001). DMSA scintigraphy results showed

no significant correlation with voiding dysfunction
and the presence of constipation (p>0.05) (Table
1). It was encountered that elevated white blood
cell count, polymorphonuclear leukocyte count,
CRP and ESR increased risk for development
of renal damage (p<0.001) (Table 2).

Table 1. Relationship between clinical findings and scintigraphic changes

DMSA scintigraphy DMSA scintigraphy Total P
Normal Abnormal
Fever
<37°(n, %) 65 (73.9) 23 (26.1) 88 (100)
37°-38"(n, %) 19 (48.7) 20 (51.3) 39 (100) <0.001
>38°(n, %) 22 (31.4) 48 (68.6) 70 (100)
Total (n, %) 106 (53.8) 91 (46.2) 197 (100)
Duration of fever
less than 2 days (n, %) 100 (63.7) 57 (36.3) 157 (100)
2 days or longer (n, %) 6 (15) 34 (85) 40 (100) <0.001
Total (n, %) 106 (53.8) 91 (46.2) 197 (100)
Voiding dysfunction
Yes (n, %) 27 (46.6) 31 (53.4) 58 (100)
No (n, %) 40 (61.5) 25 (38.5) 65 (100)  >0.05
Total (n, %) 67 (54.5) 56 (45.5) 123 (100)
Recurrent UTI
Yes (n, %) 28 (32.6) 58 (67.4) 86 (100)
No (n, %) 78 (70.3) 33(29.7) 111 (100)  <0.001
Total (n, %) 106 (53.8) 91 (46.2) 197 (100)
Constipation
Yes (n, %) 16 (53.3) 14 (46.7) 30 (100)
No (n, %) 90 (53.9) 77 (46.1) 167 (100)  >0.05
Total (n, %) 106 (53.8) 91 (46.2) 197 (100)
DMSA,; Dimercaptosuccinic acid
Table 2. Relationship between laboratory data and scintigraphic findings
DMSA Normal DMSA Abnormal p
Urea (mg/dl) 20.617.5 22.4+8.3 >0.05
Creatinine (mg/dl) 0.4040.11 0.4410.15 =0.087
PNL (%) 55.719.4 62+10.1 <0.001
Platelet (K/pL) 335179.2£91070.4 341714.3£107141.9 >0.05
ESH (mm/saat) 20+16.4 50.9+20 <0.001
White Blood cell (K/uL) 11104.7+4547 1 13723.4+4952.9 <0.001
CRP (mg/L) 1.40+3.5 3.6315.6 =0.001

PNL: polymorphonuclear leukocytes, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein
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Only 19.3% of the patients had abnormal
urinary system findings in USG. Also DMSA
scintigraphy encountered pathology in 84.2% of
the patients with abnormal USG findings whereas
15.8% of those patients had normal DMSA
scintigraphy results. If scintigraphic evidence is
accepted as gold standard according to these
results; sensitivity, specificity, positive predictive
value and negative predictive value of USG in
predicting acute pyelonephritis findings were
35.2%, 94.3%, 84.2% and 62.9%, respectively
62.9% (Table 3).

Voiding cystourethrography was performed
in 174 patients. No VUR was detected in 142
(72.1%) patients, Grade 1-2 VUR, Grade 3
VUR and Grade 4-5 VUR were identified in
16 (8.1%), 13 (6.6%) and 3 (1.5%) patients,
respectively. DMSA scintigraphy also revealed
pathology in 65.6% of the patients detected with
VUR. If scintigraphic evidence is accepted as
gold standard; sensitivity, specificity, positive
predictive value and negative predictive value
of VCUG in identifying pathology were found
25.6%, 88%, 65.6% and 57%, respectively
(Table 3).

Table 3. Comparison of ultrasonography, voiding cystourethrography and DMSA scintigraphy findings

Sensitivity (%)  Specificity (%) Pozitive predictive value (%)
usG 35.2 943 84.2
VCUG 25.6 88 65.6

USG: Ultrasonography, VSUG: voiding cystourethrography

Discussion

It has been found in the present retrospective
study that fever degree, fever duration, the
presence of recurrent UTI, increased white
blood cell count and elevated levels of ESR and
CRP increased the risk of renal damage. DMSA
scintigraphy results of the patients indicated
that approximately half of the patients had renal
damage and that renal damage predominantly
involved acute changes.

There are studies in the literature that
showed the relationship between development
of renal scarring and fever degree in the
patients who admitted with acute pyelonephritis.
Pecile et al. [10] have found in their study on
316 pediatric patients that the detection rate
of abnormal finding in DMSA scintigraphy was
17% in the patients with pretreatment maximum
body temperature <38°C whereas that rate
was 74% in the patients with body temperature
>39°C. Similarly, it was also determined in our
study that the presence of high fever degree
increased the risk for renal damage and that
this correlation was statistically significant. In
addition, delayed fever duration or delayed
treatment onset for pyelonephritis has been
also reported as a risk factor for development
of renal scarring [11]. Also we have determined
that DMSA scintigraphy was affected by 85% in
the pediatric patients with finding of high fever
for 2 days or longer in our study. However, it

has been suggested in the recent times that
delayed treatment onset is not a risk factor
for development of renal scarring and that
once occurrence of parenchymal affection at
the beginning of infection will result in renal
damage [12]. This theory has been supported
by two separate studies that evaluated 213 and
287 pediatric patients. It has been emphasized
according to these two studies that preventing
development of acute pyelonephritis is
essentially more critical as well as treating acute
pyelonephritis [12, 13, 20].

Yuksel et al. [9] have reported that the
detection rate of abnormal scintigraphy
finding was 62% when the time of performing
scintigraphy was limited by the first 7 days after
onset of pyelonephritis whereas the detection
rate of abnormal scintigraphy finding decreased
to 49% when the time of performing scintigraphy
was limited by 30 days. We obtained similar
results with this study. In pediatric patients
with acute pyelonephritis, the detection rate
of abnormal scintigraphy findings decreases
as the time interval between the onset of the
disease and the time of scintigraphy increases.
This result supports the conclusion that risk for
development of renal scarring can be reduced
by treatment.

It is accepted that patient age is an important
risk factor for development of renal scarring after
acute pyelonephritis and that risk increases as

912



Pamukkale Medical Journal 2021;14(4):908-915

Yuksel et al.

the patient age decreases. It has been reported
that infants (below one year of age) carry the
highest risk while the pediatric patients aged
over 5 years carry lower risk [21, 22]. On the
contrary, some studies have reported that age
is positively correlated with the development
of renal scarring [9, 10]. Yuksel et al. [9] have
carried out a study on 201 patients with acute
pyelonephritis aged between 0-14 years and
identified abnormal scintigraphy findings with
the rates of 22%, 47% and 53% in the pediatric
patients aged below one-year-old, between
1-5 years and over 5 years, respectively. Also
in our study, the rates of renal damage were
35%, 56.7% and 42% in the pediatric patients
aged below one-year-old, between 1-5 years
and over 5 years, respectively. Even though,
the detection rate of abnormal scintigraphy
finding was found higher than the other groups,
however, no statistically significant difference
was found between the age groups regarding
detection rate of abnormal scintigraphic finding.

It has been demonstrated that irreversible
renal damage occurs due to inflammation,
interstitial injury and fibrosis that develop during
acute pyelonephritis. This state is defined as
the development of renal scarring displayed
with renal scintigraphic examination. In addition,
some authors have shown that inflammatory
process continues even after recovery of
urinary tract infection [23, 24]. Febrile recurrent
UTI has been identified to be an independent
risk factor for renal scarring in a prospective
study conducted on 565 pediatric patients with
febrile UTI and/or VUR. It has been observed
in the same study that DMSA scintigraphy
findings were normal during follow-up process
in 76% of the patients despite recurrent febrile
UTI episodes [25]. In also our study, normal
scintigraphic findings were monitored in 32.6%
of the patients with recurrent urinary tract
infection. Although, no reason for nonoccurrence
of renal scarring despite recurrent UTIs in some
pediatric patients, it has been suggested that
genetically protective factors may be present. It
is considered that immune response of the host
has acritical role in development of renal scarring
[20]. DMSA is gold standard in the diagnosis of
acute pyelonephritis. However, scintigraphy is
most commonly not performed during diagnosis
since it is an invasive procedure. The fact
that some patients followed-up with diagnosis
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of pyelonephritis may not be a true case of
pyelonephritis may also affect these results.

High white blood cell count and increased
levels of CRP and ESR are the important
laboratory parameters. Several studies have
reported that there is a positive correlation
between development of renal damage and
high white blood cell account. Doganis et al.
[12] have ascertained in their study on 278
patients that mean white blood cell count
was significantly higher in the patients with
abnormal scintigraphic findings. Similar results
were obtained also in our study. However,
there are also some studies that demonstrated
that there is no relationship between white
blood cell count and renal damage [26, 27].
In our study, mean CRP level was found
significantly higher in the patients with abnormal
scintigraphic findings compared to those with
normal scintigraphic findings. CRP is one of
the most important laboratory parameters in
differentiation between upper and lower urinary
tract infections. Therefore, many studies have
addressed the relationship between CRP and
renal damage. The studies have shown that
the patients with abnormal findings in DMSA
scintigraphy after acute pyelonephritis had
significantly higher CRP levels. In contrast to
other studies, Jakobsson et al. [8] have found no
difference between CRP levels of the patients
detected and not detected with renal scarring
in DMSA scintigraphy. ESR is also one of the
distinctive criteria like CRP in diagnosis of acute
pyelonephritis. Garin et al. [16] have reported
that ESR has higher sensitivity than CRP in
diagnosis of acute pyelonephritis. The studies
have shown that ESR values of the patients
with renal damage than those without renal
damage [9, 12, 16]. Similarly, with the studies
in the literature, mean ESR values of the group
with abnormal scintigraphy findings were found
statistically higher than that of the group with
normal scintigraphy findings in also our study.

Even though, ultrasonography does not
provide adequate information about renal
functions, itis stillthe primarily performedimaging
method in diagnosis of the pediatric patients.
There are studies in the literature that shows the
efficacy of ultrasonography in detection of renal
damage [5, 6, 28]. Christian et al. [28] have
carried out a study on 990 patients and obtained
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a low sensitivity rate of ultrasonography such as
21.7% in detection of renal cortical scarrings.
Moorthy et al. [29] have determined a sensitivity
rate of 47.2% and a specificity rate of 91.8% for
ultrasonography regarding detection of diffuse
renal scarring. Yuksel et al. [9] have carried out
a study on 201 patients with urinary system
infections and the sensitivity and specificity
rates of ultrasonography in detection of renal
cortical scarrings were found 29% and 90%
in this study, respectively. Compared with the
results of DMSA scintigraphy scan accepted as
the gold standard; our results demonstrated that
ultrasonography has low sensitivity although
it has a high specificity in detection of renal
scarring. Currently, we have concluded that
ultrasonography cannot be replaced with DMSA
scintigraphy.

The relationship between UTI, VUR and
development of renal damage has been
demonstrated in many studies. The prevalence
of VUR has been reported to be approximately
30% in the pediatric patients who had febrile UTI
for the first time. However, the frequency of VUR
in the healthy population is not known [1]. The
present study showed that VUR was detected
in 18.4% of the patients that had pyelonephritis.
That rate was reported to be 22% by Yuksel et al.
[9]. In our study, sensitivity, specificity, positive
predictive value and negative predictive value
of VCUG in identifying pathology were found
25.6%, 88%, 65.6% and 57%, respectively. In
the study of Moorthy et al. [4], senstivity and
specificity rates of VCUG regarding detection
of diffuse renal scarring to be 50% and 89.9%,
respectively. Yuksel et al. [9] have reported
the sensitivity and specificity rates of VUCG in
detection of renal cortical scarrings to be 33%
and 94%, respectively.

In conclusion, urinary tract infection is an
important infectious disease that should be
considered seriously and treated meticulously.
The rate of renal damage can be determined
by the clinical and laboratory data obtained at
baseline admission of the patients. Taking late-
term serious complications into consideration,
morbidity and mortality rates can be reduced by
appropriate management and treatment

Conflict of interest: No conflict of interest was
declared by the authors.

References

1.

10.

11.

12.

13.

14.

Tullus K, Shaikh N. Urinary tract infections in children.
Lancet 2020;395:1659-1668. https://doi.org/10.1016/
S0140-6736(20)30676-0

Millner R, Becknell B. Urinary tract infections. Pediatr
Clin North Am 2019;66:1-13. https://doi.org/10.1016/].
pcl.2018.08.002

Foxman B. Epidemiology of urinary tract infections:
incidence, morbidity, and economic costs. Am J
Med 2002;113;5-13. https://doi.org/10.1016/s0002-
9343(02)01054-9

Moorthy I, Easty M, McHung K, Ridout D, Biassoni D,
Gordon |. The presence of vesicoureteric reflux does not
identify a population at risk for renal scarring following a
first urinary tract infection. Arch Dis Child 2005;90:733-
736. https://doi.org/10.1136/adc.2004.057604

Yiksel S, Yiksel G, Cakar N. Urinary tract infection in
children. T Klin Pediatri 2002;11:41-49.

Sinha MD, Gibson P, Kane T, Lewis MA. Accuracy
of ultrasonic detection of renal scarring in different
centres using DMSA as the gold standart. Nephrol
Dial Transplant 2007;22:2213-2216. https://doi.
org/10.1093/ndt/gfm155

Benador D, Benador N, Slosman D, Mermillod B,
Girardin E. Are younger children at highest risk of renal
sequelae after pyelonephritis? Lancet 1997;349:17-19.
https://doi.org/10.1016/S0140-6736(96)06126-0

Jakobsson B, Berg U, Svensson L. Renal scarring after
acute pyelonephritis. Arch Dis Child 1994;70:111-115.
https://doi.org/10.1136/adc.70.2.111

Yuksel S, Cakar N, Cakmak FN, et al. Risk factors
of renal damage in children with acut pyelonephritis.
Turkiye Klinikleri J Pediatr 2007;16:158-164.

Pecile P, Miorin E, Romanello C, et al. Age-related
renal paranchymal lesions in children with first febrile
urinary tract infections. Pediatrics 2009;124:23-29.
https://doi.org/10.1542/peds.2008-1192

Hiraoka M, Hashimoto G, Tsuchida S, Tsukahara
H, Ohshima Y, Mayumi M. Early treatment of
urinary infection prevents renal damage on cortical
scintigraphy. Pediatr Nephrol 2003;18:115-118. https:/
doi.org/10.1007/s00467-002-1023-y

Doganis D, Siafas K, Mavrikou M, et al. Does early
treatment of urinary tract infection prevent renal
damage? Pediatrics 2007;120:922-928. https://doi.
org/10.1542/peds.2006-2417

Hewitt IK, Zucchetta P, Rigon L, et al. Early treatment
of acute pyelonephritis in children fails to reduce
renal scarring: data from the Italian renal infection
study trials. Pediatrics 2008;122:486-490. https://doi.
org/10.1542/peds.2007-2894

Smellie JM, Poulton A, Prescod NP. Retrospective
study of children with renal scarring associated with
reflux and urinary infection. BMJ 1994;308:1193-1196.
https://doi.org/10.1136/bmj.308.6938.1193

914



Pamukkale Medical Journal 2021;14(4):908-915

Yuksel et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

915

Chang SL, Shortliffe LD. Pediatric urinary tract
infections. Pediatr Clin North Am 2006;53:379-400.
https://doi.org/10.1016/j.pcl.2006.02.011

Garin EH, Olovarria F, Araya C, Broussain M, Barrea
C, Young L. Diagnostic significance of clinical and
laboratory findings to localize site of urinary infection.

Pediatr  Nephrol 2007;22:1002-1006. https://doi.
org/10.1007/s00467-007-0465-7
Lai SW, Ng KC. Retrospective analysis of

inflammatory parameters in acute pyelonephritis.
Scand J Urol Nephrol 2003;37:250-252. https://doi.
org/10.1080/00365590310008145

Soylu A, Kasap B, Demir K, Turkmen M, Kavukcu S.
Predictive value of clinical and laboratory variables
for vesicoureteral reflux in children. Pediatr Nephrol
2007;22:844-848. https://doi.org/10.1007/s00467-006-
0418-6

Oostenbrink R, Van der Heijden AJ, Moons KG, Moll
HA. Prediction of vesico-ureteric reflux in childhood
urinary tract infection: a multivariate approach. Acta
Paediatr 2000;89:806-810.

Kosmeri C, Kalaitzidis R, Siomou E. An update on renal
scarring after urinary tract infection in children: what
are the risk factors? J Pediatr Urol 2019;15:598-603.
https://doi.org/10.1016/j.jpurol.2019.09.010

Spencer JR, Schaeffer AJ. Paediatric urinary tract
infections. Urol Clin North Am 1986;13:661-672.

Gleeson FV, Gordon I. Imaging in urinary tract infection.
Arch Dis Child 1991;66:1282-1283.

Kaack MB, Dowling KJ, Patterson GM, Roberts JA.
Immunology of pyelonephritis VIIl. E. coli causes
granulocytic aggregation and renal ischemia. J Urol
1986;136:1117-1122.  https://doi.org/10.1016/s0022-
5347(17)45235-9

Roberts JA. Mechanisms of renal damage in chronic
pyelonephritis (reflux nephropathy). Curr Top Pathol
1995;88:265-287.  https://doi.org/10.1007/978-3-642-
79517-6_9

Snodgrass WT, Shah A, Yang M, et al. Prevalence and
risk factors for renal scars in children with febrile UTI
and/or VUR: a cross-sectional observational study of
565 consecutive patients. J Pediatr Urol 2013;9:856-
863. https://doi.org/10.1016/j.jpurol.2012.11.019

Ferreiro C, Piepsz A, Nogaréde C, Tondeur M, Hainaut
M, Levy J. Late renal sequelae in intravenously treated
complicated urinary tract infection. Eur J Pediatr
2013;172:1243-1248. https://doi.org/10.1007/s00431-
013-2024-5

Keren R, Shaikh N, Pohl H, et al. Risk factors for
recurrent urinary tract infection and renal scarring.
Pediatrics 2015;136:13-21. https://doi.org/10.1542/
peds.2015-0409

28. Christian MT, McColl JH, MacKenzie JR, Beattie TJ.
Risk assesment of renal cortical scarring with urinary
tract infection by clinical features and ultrasonography.
Arch  Dis Child 2000;82:376-380. https://doi.
org/10.1136/adc.82.5.376

29. Moorthy |, Wheat D, Gordon I. Ultrasonography in
the evaluation of renal scarring using DMSA scan as
the gold standard. Pediatr Nephrol 2004;19:153-156.
https://doi.org/10.1007/s00467-003-1363-2

Ethics committee approval: The study was
approved by the ethic committee of Pamukkale
University (date: 14.01.2011 and number:
B.30.2.PAU.0.20.05.09/11).

Authors’ contributions

S.Y. built the main idea and hypothesis. B.S.
arranged the material and method section and
evaluated the data. The article was written,
reviewed and necessary corrections were
made by T.B. and S.Y. In addition, all authors
discussed the entire study and approved the
final version.



Pamukkale Tip Dergisi
Pamukkale Medical Journal

doi:https://dx.doi.org/10.31362/patd.846177
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Oz

Geng hastalarda es zamanli iki tarafli femur boyun stres kingi (FBSK) ¢ok nadir gorulir. Bununla ilgili literatirde
sinirh sayida olgu bildirilmistir. Bu olgular ¢ogunlukla yiksek fiziksel aktivite altinda kalan askerler ve atletler,
epilepsi gibi ndbet gegirenler, yasl veya metobolik kemik hastaligi olan orta yas hastalardir. Bizim olgumuz
sporcu olmayan saglikli geng bir maden isgisinin geg tani konulan es zamanh bilateral femur boyun kirigi
nedeniyle literatirden farkhidir. Bu olguyu geng maden iscilerindeki iki tarafli femur boyun stres kiriginda, tani
koymanin zorlugunu ve acil mudahele suresi (24-48 saat) ge¢cmis olsa da, stabil kirik fiksasyonu ile femur basi
avaskiler nekrozu gelismeden kingin iyilesebilecegini vurgulamak igin sunduk.

Anahtar kelimeler: Femur, boyun, kirik, iki taraf.

Saylik M, Gokkus K. 26 yasindaki gen¢ maden isgisinde es zamanli iki tarafli femur boyun stres kirigi. Pam Tip
Derg 2021;14:916-920.

Abstract

Concurrent two-sided femoral neck stress fracture (FNSK) is very rare in young patients. A limited number of
cases have been reported in the literature. The majority of them are; soldiers, athletes, epileptic patients, and
elderly/middle-aged patients with bone pathology. Our case differs from literature due to a concurrent bilateral
femur neck fracture diagnosed late of a healthy young mine worker who is not an athlete. This report aims to
emphasize the challenge of diagnosing bilateral femoral neck fractures in young miners and demonstrating
excellent healing (without avascular necrosis) of the head with stable fixation even though the critical period of
48 hours has been spent.

Key words: Femur, neck, fracture, bilateral.

Saylik M, Gokkus K. Concurrent two-sided femur neck stress fracture in 26-year-old young mine worker. Pam
Med J 2021;14:916-920.

Giris ve geg¢meyen uzun slreli agr sikayeti ile
basvurur. Ayirici tanida pubis stress kingi,

Stres kiriklarinin_ %8'ini olusturan femur adduktdr tendinit, bel fitigi ve Grolojik problemler

boyun stres kirngi (FBSK) ilk olarak 1905’te
Blecher tarafindan bildirilmistir [1]. FBSK
biomekanik olusma ve yer degistirme derecesine
gore siniflandinimistir. Tip-1; kompresyon tipi ve
ayrilmamis kirik. Tip-2; gerilim tipi ve ayrilmamig
kirik. Tip-3; ayrilmis kirik [2].

Gen¢ poptlasyonda iki tarafli FBSK nadir
gorular. Genglerde iki tarafli FBSK genellikle
askerlerde,  atletlerde, patolojik  kemik
hastaliklarinda, tekrarlayan agir yik tasimada,
epilepsi benzeri nébet gegirenlerde olusabilir
[3-5]. Gebelik sonrasi gelisen transient kalca
osteoporozuna sekonder bilateral FBSK
olgusu bildirilmigtir [5, 6]. Olgular kasik agrisi

disindlmelidir.

Bu olguyu genc maden iscilerinde iki tarafl
FBSK'da tani koymanin zorlugunu ve kabil
gbérmus cerrahi mudahele siresi (24-48 saat)
gecmis olsa da, stabil kirik fiksasyonu ile kirigin
iyilesebilecegdini vurgulamak i¢in sunduk.

Olgu sunumu

26 yasinda erkek hasta, travma oykisu
olmaksizin her iki kasikta agri ve ylriyememe
sikayetiyle, agri baglangicindan 17 gln sonra
tekerlekli sandalyede poliklinigimize bagvurdu.
Hasta bir kdmir madeninde 2 yildir ¢ahistigini
ifade etti. Hastanin klinik sorgusunda, alkol,
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kortikosteroid, antikoagllan veya antipsikotik
ilac kullanimi gibi kemik kirilganhgdiyla iliskili
risk faktérindn olmadigi tespit edildi. Herhangi
bir sistemik hastalik dykusu yoktu. Norolojik
ve vaskiler muayenede anormal bir bulgu
saptanmadi.

Metabolik kemik hastaliklari, renal
ve endokrinolojik hastaliklarin  tespiti igin
endokrinoloji  ve  nefroloji  bdlimlerinden
konsultasyonlar istendi. Konslltasyonlar ve
laboratuvar sonuglarina gore Tip Il diyabet,
kronik bobrek hastaligi, romatoid artrit
saptanmadi. Orta seviyede D vitamini eksikligi
bulundu (Tablo 1).

Direk kalgca radyografisinde sagd femur
boynunda supheli bir radyolusen hat, sol fémur
boynunda patolojik gdrinim saptanmadi.
FBSK'na sebep olabilecek, asetabuler
displazi, femoroasetabular sikisma, asetabular
retroversiyon  saptanmadi [7]. Manyetik

rezonans gorintilemede, her iki femur

boynunda kemik iligi 6demi ve Koronal T2 yag
baskili MR gérintide, her iki femur boynunda
sagda komplet, solda inkomplet FBSK géruldi

(Sekil 1).

Sekil 1. Preoperatif yag baskilayici koronal
MR kesitte her iki kalgcada sagda komplet solda
inkomplet FBSK ve boyun bdlgesindeki 6dem

Tablo 1. Olgunun ameliyat 6ncesi laboratuvar bulgulari

Tetkik Deger Yorum Normal Deger Siniri  Birim
WBC 7,7 N 4,4-11,0 10/uL
AKS 142 H 70-15 mg/dL
BUN 15,2 N 8,9-22,6 mg/dL
Creatinin 0,81 N 0,72-1,31 mg/dL
Albumin 4,3 N 3,5,05 g/dL
AST (SGOT 19,4 N 5,34 u/L
ALT (SGPT) 31,7 N 0-55 UL
Biluribin (Total) 0,3 N 0,2-1,2 mg/dL
Sodyum 136,8 N 135-145 mmol/L
Potasyum 4 N 3,5-5,1 mmol/L
Kalsiyum 8,9 N 8,4-10,5 mg/dL
Demir 76 N 65-175 mg/dL
ALP 109,8 N 40-150 U/L
Testesteron 337 N 240,24-870,68 ng/dL
Urikasid 6.5 N 3,5-7,2 mg/dL
Kolesterol (Total) 17,7 N 0-200 mg/dL
inorganik fosfor 38 N 2,3-4,7 mg/dL
Ferritin 130,4 N 21,81-274,66 ng/mL
TSH 3061 N 0,35-4,94 ylU/ml
PTH 23,4 N 15-68,3

Vitamin D3 (25-OH- Kolekalsiferol) 17 Orta derece eksiklik  10-20 ng/ml ng/mL
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Hastamiza bilateral FBSK tanisi konularak,
ameliyat Oncesi tetkikler ve anestezi
konsultasyonu yapildi. Spinal anestezi altinda
skopi kontroliinde, sol kalgaya inkomplet kirik
oldugu icin 2 adet kanulll vida ile sag kalgaya
komplet kirik oldugu icin 3 adet kanulli vida
ile tespit uygulandi. Ameliyat sonrasi 1. gunde
kismi agirlik verilerek destek ile mobilize edildi.
Birinci aydaki klinik takipte, her iki kalca AP ve
kurbaga bacagdi pozisyonunda radyografide
stabil tespiti (Sekil 2a, 2b) gorilerek ¢ift koltuk
degnegi ile kismi yuk vermesine izin verildi.

Sekil 2a. Postoperatif 1.ay pelvis o6n-arka
radyografisinde sag kalgcaya 3 adet ve sol
kalgaya 2 adet kanUlli vida ile osteosentezin
radyografik gortntisu

Sekil 2b. Postoperatif 1.ay her iki kalga kurbaga
bacagi pozisyonu radyografisinde osteosentezin
goruntusu

ikinci aydaki klinik takipte, radyografide
kaynamanin goérilmesi Uzerine, hastanin
desteksiz kisa yudrlyusiune izin verildi. On
ikinci aydaki klinik takipte radyografide yeterli
kirik iyilesmesi goruldu. Kalca hareketleri tam
ve agrisizdi. Ameliyathane ortaminda spinal
anestezi altinda kanullu vidalar ¢ikarildi.

18. ayda ¢ekilen MR’da (Sekil 3a, 3b) kirikta
tam iyilesme gorulirken avaskuler nekrozun
gelismedigi teyit edildi.

Sekil 3a. 18. aydaki Coronal yag baskilayict MR
géruntusu

Sekil 3b. 18. aydaki aksiyel yag baskilayici MR
gorintisi

Tartisma

Gengmadenisgisinde, ikitarafli ve es zamanli
gelisen kompresyon tipi kaymamis FBSK'da,
17. giinde skopi kontroliinde perkutan kanulld
vida ile tespit uygulandi. Tedavi sonucunda
femur basinda avaskuler nekroz gelismeden
kirikta iyilesme saglandi.

FBSK’larinin  konservatif veya cerrahi
tedavisi, kirigin kompresyon veya gerilme
tipine, kirngin ayriima derecesiyle beraber
hastanin genel durumuna gore verilir. Cerrahi
tedavide; fiksasyon, valgus osteotomisi
yapilarak fiksasyon, parsiyel ve total kalga

protezi uygulanabilir [8].

FBSK’da; kingin ayrilma riski ve femur basi
avaskuler nekrozu gelisim riski oldugu icin
cerrahi tedavi 6n plandadir. Ozellikle gerilim
tipi FBSK’lari vertikale yakin kiriklardir ve
avaskuler nekroz riski fazladir [9]. Kompresyon
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veya gerilim tipi FBSK'da, kirik hatti boynun
%50'sinden fazlaysa perkitan kanulli vida
fiksasyonu duasinidlmelidir [10]. Bu makalede
sunulan olguda sag femur boynunda %100,
sol femur boynunda %35 oraninda kompressif
kirik mevcuttu. Sol kalga fiksasyon nedenimiz:
iki tarafli FBSK oldugundan, erken mobilizasyon
ve yuk verebilme avantajiydi.

Bazi yayinlarda FBSK’da internal tespite
ragmen basarisizlik orani %59 gibi yuksek
oranlarda bildirilmistir [11]. Avaskuler nekroz
(%12-86), kirikta kaynamama (%10-59) ve
erken evre osteoartrit (%14-66) tedavide
basarisizligin en o6nemli sebepleridir [12].
Literatir arastirmamizda ise iki tarafl
kompresyon tird FBSK olan ve kantilli vida ile
tedavi edilmis hastalarda, sadece bir hastada
kirikta kaynamama bildirilmisti (Tablo 2).

Stres kiriklari iki guruba ayriimistir. Normal
stres altinda patolojik kemik yapisinda olusan
kirga yetersizlik kirigr ve anormal stres altinda
normal kemik yapisinda olusan kiriga yorgunluk
kirngr denmistir [13]. Hastamizda orta derecede
D vitamini eksikligi ve madenci olmasi nedeniyle
anormal stres yUku oldugundan, kanimizca iki
fizyopatolojik yolak beraber islemis olabilir.

FBSK tanisinda MR ve kemik sintigrafisi
diger radyolojik tetkiklerden daha degerlidir [14,
15]. Olgumuzda tani koyarken ve tedavimizi
planlarken radyografi ve MR gorintilerini
kullandik. MR ile tani belirginlestiginden
sintigrafiye gerek kalmadi.

Bir calismada serum 25-hidroksi vitamin D
ile gines 1s1gina maruz kalma arasinda anlaml
bir pozitif korelasyon oldugunu, ancak serum
25-hidroksi vitamin D’nin ginlik D vitamini alimi
ile korele olmadigi gosterilmistir [16].

Tablo 2. Kompresyon tipi FBSK tanisiyla kanullii vida metodu uygulanan makaleler

FBSK Tipi Osteosentez Takip Komplikasyon Yas ve
Siiresi Cinsiyet
Naik et al. Kompresyon-Sol Kandlli vida 12 ay Yok 38-Kadin
Oliviera et al. Kompresyon-Sag ve sol  Kaniilli vida Bilgi yok Bilgi yok 43-Erkek
Vaishya at al. Kompresyon-Sol ve sa§ Kanllu vida Bilgi yok Bilgi yok 50-Erkek
Baki et al. Kompresyon-Sol ve sag Kanlllu vida 6 ay Yok 22-Kadin
Webber et al. Kompresyon-Sag ve sol  Kaniilli vida Bilgi yok Yok 23-Erkek
Nemoto et al. Kompresyon-Sag ve sol Kaniillii vida 24 ay Yok 24-Erkek
Voss et al. Kompresyon-sag Kandilli vida 24 ay Nonunion 30 Kadin
Romero et al. Kompresyon-sag Kandilli vida 6 ay Yok 19-Erkek
Kalaci et al. Kompresyon-Sag ve sol  Kaniilli vida 6 ay Yok 18-Kadin
Saylik et al. Kompresyon-Sag ve sol Kanulli vida 18 ay Yok 26- Erkek

(mevcut makale)

Olgumuz, maden isgisi oldugundan glines
enerjisinden nispeten az faydalaniyordu
ve laboratuvar tetkiklerinde orta derecede
D vitamini eksikligi tespit edildi. D vitamini
eksikliginin osteoporoz igin risk faktorlerinden
biri oldugu ve altta yatan baska risk faktori
olmayan gen¢ hastalarda FBSK'na vyol
acabilecegi bildirilmistir [17]. Olgumuzda orta
derece D vitamini eksikligi diginda bir bulgu
elde edilemedi. Ozellikle geng hastalardaki iki
tarafli FBSK'da, D vitamini eksikligi etkisinin
anlasiimasi igin ileri arastirmalar yapiimahdir.
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Sonug olarak, maden iscilerinde iki tarafli
kasik agrisi sikayeti, muhtemel D vitamini
eksikligini ve buna bagl FBSK olasiligini akla
getirmelidir. Farkindalik taniyi kolaylastiracaktir.
Kirk sekiz saatten daha uzun zaman ge¢mis
olsa bile stabil kirik tespitiyle avaskuler nekroz
gelismeden kirik iyilesmesi saglanabilecegi
akilda tutulmalidir.

Cikar iligkisi: Yazarlar c¢ikar iliskisi olmadigini
beyan eder.
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Abstract

Bladder calculies are stones or calcified materials found in the bladder. Foreign bodies that come into contact
with the urine may cause bladder stones. Examples of foreign body include suture materials, clips, catheters,
ureteral stents, urinary incontinence meshes or migration of an intrauterine device. A 63-year-old female
patient was admitted to our urology clinic with dysuria, frequent urination and mixed type urinary incontinence
for a year. The patient had a history of abdominal hysterectomy and Burch colposuspension two years ago.
Computerized tomography of the patient revealed a bladder stone measuring 2.9x2.6 cm.The patient underwent
cystolithotripsy with Holmium (Ho: YAG) laser. The bladder stone was found to be attached to the bladder wall by
a polypropylene suture. The suture material was removed endoscopically. The patient has no complaints during
the 2-year follow-up. The presence of nonabsorbable suture material in the bladder is a well-known cause of
urinary tract infection and stone formation and defined complication of hysterectomy and colposuspension.
Information on the lithogenic properties of various suture materials is unfortunately limited to only in vitro and
in vivo animal studies. In humans, experience with stone formation related to suture materials is limited to case
reports. It has been observed that lithogenicity is related to the longevity of the suture material and in the studies
carried out it has been observed that the rate of calcification with non-absorbable sutures is higher. Treatment
includes disintegration of the stone and removal of the foreign body causing the stone.
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Oz

Mesane ici kalkiiller mesanede bulunan taslar veya kalsifiye olmus materyallerdir. idrarla temas eden
yabanci cisimler mesane taglarina neden olabilmektedir. Yabanci cisim &érnekleri arasinda dikis materyali,
klipsler, kateterler, Ureteral stentler, Uriner inkontinans mesleri veya intrauterin cihazin gogli sayilabilir. 63
yasinda kadin hasta Uroloji klinigimize yaklasik 1 yildir var olan idrar yaparken yanma, sik idrara ¢ikma ve
mikst tip idrar kagirma sikayeti ile basvurdu. Hastanin iki yil dnce gegcirilmis abdominal histerektomi ve Burch
kolposiispansiyon 6ykisli mevcuttu. Cekilen bilgisayarli tomografide 2,9x2,6 cm ebatlarinda mesane tasi
saptandi. Hastaya Holmium (Ho: YAG) lazer ile sistolitotripsi yapildi. Mesane tasinin mesane duvarina bir
polipropilen sutir ile bagli oldugu goérulda. Sutir materyali endoskopik olarak gikarildi. Hastanin 2 yillik takibinde
herhangi bir sikayeti bulunmamaktadir. Mesanede emilmeyen sutiir materyalinin varlidi, idrar yolu enfeksiyonu
ve tas olusumunun iyi bilinen bir nedenidir ve histerektomi ve kolposiispansiyon operasyonlarinin tanimlanmig
komplikasyonlarindandir. Cesitli dikis malzemelerinin litojenik 6zelliklerine iliskin bilgiler, ne yazik ki, sadece
in vitro ve hayvansal in vivo caligmalarla sinirlidir. insanlarda dikis materyallerine bagli tag olusumuyla ilgili
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deneyimlerse vaka raporlarindan ibarettir. Litojenitenin sutlr materyalinin uzun émurlalagu ile iligkili oldugu ve
yapilan galismalarda, emilmeyen sutirlerle taglasmanin daha yuksek oranda gergeklestigi gordlmustur. Tedavi
ise tagin parcalanmasini ve tagsa sebebiyet veren yabanci cismin ¢ikariimasini igerir.

Anahtar kelimeler: Mesane tasi, polipropilen, histerektomi, kolposuspansiyon.
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Introduction

Bladder calculies are stones or calcified
materials found in the bladder (or in a structure
that acts as a urinary reservoir instead of a
bladder). Bladder outlet obstruction is the most
common cause of bladder valculi in adults. In
addition, foreign bodies that come into contact
with the urine may cause bladder stones.
Examples of foreign body include suture
materials, clips, catheters, ureteral stents,
urinary incontinence meshes or migration of an
intrauterine device [1]. Approximately 2% of all
bladder calculi occur in women. The presence
of bladder stones requires careful consideration
of the cause [2]. Recently the number of
patients undergoing obstetric surgery with the
implantation of foreign bodies into the bladder
increases and this situation increases bladder
stone formation. In this article, we present a
63-year-old female patient who had calculus
over suture material in bladder following
prior abdominal hysterectomy and Burch
colposuspension.

Case report

A 63-year-old female patient was admitted to
our urology clinic with dysuria, frequent urination
and mixed type urinary incontinence for a
year. The patient had a history of abdominal
hysterectomy and Burch colposuspension
two years ago. Physical examination of the
abdomen and external genitalia did not reveal
any abnormal findings. Urine culture yielded
no bacterial growth. Complete blood count and
blood biochemistry were within normal range.
The KUB (kidney, ureter and bladder) film
revealed a radiopaque shadow of 2.4cmx1.7 cm
size over the pelvis (Figure 1) and computerized
tomography of the patient revealed a bladder
stone measuring 2.9x2.6 cm (Figure 2).
Thereafter the patient underwent cystolithotripsy
with Holmium (Ho: YAG) laser under spinal
anesthesia. The bladder stone was found to be
attached to the bladder wall by a polypropylene
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suture. The suture material was removed
endoscopically (Figure 3a, 3b, 3c). The next day
the patient was discharged. The patient was
asymptomatic at 1-month follow-up and urine
culture was sterile. On postoperative 1-month
cystoscopy, the suture region was completely
healed. The patient has no complaints during
the 2-year follow-up.

Figure 1. Abdominal X-ray showing a
radiopaque shadow of 2.4cmx1.7 cm over the
pelvis

Figure 2. Image of a transverse plane of CT-
scan shows 2.9x2.6 cm bladder stone



Secondary bladder stone formation on polypropylene suture

Figure 3a. The bladder stone attached to the
bladder wall by polypropylene suture

Figure 3b. Suture material after removal of
stone around it

Figure 3c. Post-operative suture material and
some stone fragments

Discussion

Bladder calculi constitute 5% of the
urinary tract calculi and usually occur due to
foreign bodies, obstructions or infections [3].
Approximately 2% of all bladder calculi occur
in women. The presence of bladder stones
requires careful consideration of the cause [2].
As in our patient in a patient with intravesical
stone, lower urinary tract symptoms such as
pain, urgency and / or intermittent urine stream
are usually observed. However, some patients
may not have symptoms and urine analysis
may be normal or symptoms may occur only as
recurrent dysuria and pyuria [4]. The detailed
past medical history and physical examination
remain the most valuable tools in the diagnosis
despite the new advances in diagnostic
methods. The presence of nonabsorbable suture
material in the bladder is a well-known cause
of urinary tract infection and stone formation
[5] and defined complication of hysterectomy
and colposuspension. Information on the
lithogenic properties of various suture materials
is unfortunately limited to only in vitro and in vivo
animal studies [6, 7]. In humans, experience
with stone formation related to suture materials
is limited to case reports. It has been observed
that lithogenicity is related to the longevity of the
suture material and in the studies carried out it
has been observed that the rate of calcification
with non-absorbable sutures is higher [8]. The
nonabsorbable suture we found in the bladder
was possibly as aresultofthe accidental insertion
into the bladder while suturing or subsequent
erosion of a loop of suture in the bladder lumen,
creating a nidus for stone formation [3]. The
main stimulus in the formation of calcules is
crystal formation. Nucleation occurs around
a foreign object as a result of infection or
secondary to obstruction with resulting super
saturation and then aggregation, proliferation
for crystal growth and eventual stone formation
[2]. Intravesical stone formation caused by
extravesical surgical procedures is rare. Such
complications can be avoided by the usage of
absorbable sutures such as polyglycaprone,
polyglactin, polydioxanone and careful passage
of the needles and sutures from the bladder
layers. In addition, intraoperative cystoscopy
during incontinence surgery is necessary to
avoid complications [9]. The main principle
of treating a bladder stone is to eliminate the
underlying cause of stone formation such as
bladder outlet obstruction or bladder infection.
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When encrustation or stone formation occurs
on the foreign body, the stone forceps can be
used to crush the stone to facilitate removal of
the foreign body or endoscopic laser lithotripsy
can be used as we did. However, open surgery
may be necessary because sometimes the
foreign body is too large or its nature makes this
mandatory.

Bladder stones are rare in women. Suspicion
is important for early diagnosis. Previous
gynecological and other pelvic surgeries should
be questioned. Investigations should include
plain radiography, urinalysis, ultrasonography
or computed tomography. The diagnosis is
confirmed by cystoscopy. Treatment includes
disintegration of the stone and removal of the
foreign body causing the stone.
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Abstract

In this article, we present the first case of SAA (Splenic Artery Aneurysm) in a kidney transplantation recipient,
which was incidentally detected during the preparation of the transplantation and successfully treated. A
25-mm SAA was detected at kidney transplant recipient during the preparation examination by abdominal
ultrasonography. Splenic artery ligation and aneurysmectomy was performed before the transplantation.
Intraoperative Doppler ultrasonography revealed that there were no abnormalities of the spleen blood supply.
During the first month of follow-up, the patient remained asymptomatic and laboratory investigations revealed no
abnormalities. Selective ligation and resection of SAAs combined with spleen preservation is a safe treatment
modality for selected cases with favorable short and long-term results, allowing the permanent treatment of the
SAA, while preserving the splenic function.

Key words: Splenic artery aneurysm, kidney transplantation, aneurysmectomy.
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Oz

Bu yazida, bébrek nakli alicisinda, nakil hazirhgr sirasinda tesadifen tespit edilen ve basariyla tedavi edilen
ilk SAA (Splenik Arter Anevrizmasi) vakasini sunuyoruz. Karin ultrasonografi ile yapilan hazirlik incelemesinde
bdbrek nakli alicilarinda 25 mm SAA saptandi. Nakil 6ncesi splenik arter ligasyonu ve anevrizmektomi yapildi.
intraoperatif Doppler ultrasonografi ile dalak kan akisinda herhangi bir anormallik olmadigi gdsterildi. Takibin
ilk ayinda hasta asemptomatik kaldi ve laboratuvar incelemelerinde herhangi bir anormallik gérulmedi. Dalak
korunarak SAA'larin segici ligasyonu ve rezeksiyonu, splenik fonksiyonu korurken SAA'nin kalici tedavisine izin
veren, olumlu kisa ve uzun vadeli sonugclari olan secilmis vakalar igin glvenli bir tedavi yontemidir.

Anahtar kelimeler: Splenik arter anevrizmasi, bobrek nakli, anevrizmektomi.
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arter anevrizmasi. Pam Tip Derg 2021;14:926-929.

Introduction usually diagnosed incidentally during imaging
investigations [1]. An SAA is typically saccular
and often localized in the one-third distal of
the artery, followed by the medial section and,
rarely, in the proximal or intrasplenic area [2].
Computed tomography (CT) angiography is very
sensitive for the diagnosis and characterization
of SAAs, and three-dimensional reconstructions

The splenic artery is the most commonly
affected visceral artery by aneurysms and
pseudoaneurysms, although less often
than only the aorta and iliac arteries. The
incidence of splenic artery aneurysms (SAAs)
ranges between 0.02% and 10.4% and are
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are usually required to eliminate false positivity
of normal vascular folds and atherosclerotic
changes.

The indications for SAA treatment are still
controversial. Symptomatic SAAs diagnosed
during pregnancy with an increased risk of
rupture, or SAAs in women of reproductive age,
and liver transplant recipients are the indications
for treatment, regardless of the size of the
aneurysm. Endovascular treatment is currently
the preferred approach with the appropriate
anatomical presence for SAAs [3]. Open surgical
procedures include ligation, resection, and
splenectomy. Various laparoscopic techniques
have been described and provide a convenient
and effective alternative to the traditional open
surgical approach.

In this article, we present the first case of
SAAin a kidney transplantation recipient, which
was incidentally detected during the preparation
of the transplantation and successfully treated.

Case report

A 38-year-old female patient was referred
to our clinic as a kidney transplant recipient
candidate. A 25-mm SAA was detected during
the preparation examination by abdominal
ultrasonography. The patient was thought to
be asymptomatic. A detailed medical history
revealed that she experienced intermittent
epigastric pain. She was under follow-up
due to chronic renal failure and was on an
antihypertensive regimen. Abdominal magnetic
resonance imaging (MRI) revealed a wide-neck
saccular SAA with a diameter of 24x20%x19 mm
(Figure 1A, 1B). Based on the joint decision of
the Transplantation Council and Interventional
Radiology Department, splenic artery ligation
and aneurysmectomy were decided for an
endovascular approach due to the unfavorable
anatomy of the SAA. Awritten, informed consent
was obtained from the patient.
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1B. Contrast-enhanced,

Figure 1A, axial,
T1 weighted magnetic resonance images
demonstrate a saccular aneurysm (large arrow)
from the splenic artery (thin arrow) and celiac
artery

Special care was exercised, particularly
for the preservation of the spleen due to post-
transplantation immunosuppressive therapy. At
this stage, the most challenging issue for the
decision-making mechanism was the timing of
the living-donor kidney transplant. The review of
the literature revealed no data regarding these
two surgical procedures simultaneously. It was
decided for the transplantation to be performed
in a second session, as the aneurysm surgery
could lead to splenic necrosis and require
splenectomy. Epigastric mini-laparotomy
combined with splenic artery ligation and
aneurysmectomy was performed. After an
epigastric mini-laparotomy gastrocolic ligament
was opened and SAA was revealed. The
aneurysm sac was meticulously dissected and
aneurysmectomy performed by ligation of the
splenic artery at the proximal and distal of the
aneurysm sac. We also took care to protect the
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short gastric arteries through the gastroepiploic
arch in order to preserve splenic vascularization.
Intraoperative Doppler ultrasonography
revealed that there were no abnormalities of
the spleen blood supply. The postoperative
course was uneventful, and the drain was
removed on the second postoperative day. On
Day 2, Doppler ultrasonography revealed that
the blood supply of the spleen was normal. A
living-donor kidney transplant was successfully
performed one week after the operation. There
weren’t any complications that developed after
the transplantation. The patient was discharged
on postoperative day 10 with complete recovery.
The pathological examination of the resected
aneurysm material confirmed the diagnosis and
revealed a 25x22x19 mm saccular aneurysm
with a mural thrombus.

During the first month of follow-up, the
patient remained asymptomatic and laboratory
investigations revealed no abnormalities.
Therefore, no further interventions or follow-ups
were scheduled. The patient is still under follow-
up in the organ transplantation clinic.

Discussion

Although there are several surgical
approaches described for SAA, there are very
few published cases of SAA ligation and spleen
preservation in the literature. In recent years,
the incidence of SAA has been increasing
due to the introduction of diagnostic tools for
earlier detection and the frequent use of cross-
sectional imaging modalities [4]. Despite the low
incidence and often asymptomatic course, SAA
rupture can be fatal [4]. Although it is usually
defined as 2 cm [5], there is no consensus on
the limits of the size of SAAs for the treatment.
However, surgery is indicated in SAAs and
symptomatic SAAs that are detected during
pregnancy, in women of reproductive age, and
in liver transplant recipients [6].

To the best of our knowledge, there are
no guidelines or consensus for the treatment
of SAAs. Endovascular approaches with
transcatheter embolization are usually used
due to their low morbidity and mortality rates.
However, not all aneurysms are appropriate
for this technique. The ideal form of treatment
is to maintain flow in the splenic artery and
to exclude the aneurysm from circulation [7].
Based on the joint decision of the Council,

the open surgical approach was decided, as
the artery folds and distal localization of the
aneurysm made the endovascular approach
less feasible. Several laparoscopic approaches
have been described [8]. Initially, tangential
stapler resection of saccular aneurysms was
described to preserve the splenic flow; however,
the chance of recurrence exists [9]. Proximal and
distal ligations are safer approaches for SAAs,
with or without resection and splenectomy [10].
Reconstruction of the vascular continuity of
the splenic artery is not usually required due
to the collateral circulation provided by the
mini-gastric vessels. Nevertheless, an end-to-
end anastomosis was used in the literature,
particularly in young patients for whom spleen
preservation was recommended [6]. Based on
our experience, in this case, we recommend
ligation and resection with spleen preservation
in the surgical treatment of SAAs. To the best of
our knowledge, there is only a limited number
of case reports regarding aneurysmectomy with
spleen preservation [11]. Dissection of distally
located aneurysms is more challenging and, at
this location, the splenic vein can be damaged,
as the small branches may be in communication
with the arterial branches. However, most
of the SAAs are distal and less convenient
to endovascular therapy [12]. Doppler
ultrasonography is not essential; however, it
may be helpful for the evaluation of the splenic
arterial flow indications before and after the SAA
ligation and resection [6]. Condensation of the
splenic surface does not infer to the possibility of
a future splenic infarction, and there is evidence
which shows that improved splenic perfusion
and collateral circulation can restore the flow to
the spleen after the operation. Indeed, of these
patients, 22% had zones of splenic infarction,
although only 2% required surgery [13]. In our
case, there was no evidence of an infarction
zone, confirmed visibly or by ultrasonography.

In conclusion, SAAs have been increasingly
detected thanks to the recent advancements in
the field of imaging studies. Currently, there are
no guidelines or consensus for the treatment of
SAAs. A multidisciplinary approach is of utmost
importance in the management of all visceral
aneurysms. Predominantly distal location and
the tortuous course of the splenic artery do
not always indicate endovascular treatment
of SAAs. Surgery is an important treatment
method and several laparoscopic approaches
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have been described in the literature. Selective
ligation and resection of SAAs combined
with spleen preservation is a safe treatment
modality for selected cases with favorable short
and long-term results, allowing the permanent
treatment of the SAAs, while preserving the
splenic function.
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Postural hematiirinin degerlendirilmesi: posterior nutcracker sendromu
Evaluation of postural hematuria: posterior nutcracker syndrome
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Oz

Nutcracker sendromu sol renal venin abdominal aorta ile superior mezenterik arter arasinda ya da abdominal
aorta ile vertebral kolon arasinda sikismasindan kaynaklanmaktadir. Sol renal venden inferior vena kavaya
olan kan akiminin digtan basi nedeniyle azalmasi; artmis venoz basing, bobrek konjesyonu, hematiri ve
proteinlriye sebep olur. Ortostatik hematuri ile bagvuran hastalarda akilda tutulmalidir. Hematuriyle basvuran
hastalarda 6ykude hematurinin ortostatik yani ayakta kalmakla artip artmadiginin ve meslegin sorgulanmasi son
derece 6nemlidir. Dikkatli anemnez alinmamasi sonucunda bdbrek biyopsisini de igeren birgok gereksiz tetkik
yapilmasi ve sonucunda net tani konulamamasi durumu hastalarda endiseye neden olabilir. Tanisal yontemler
doppler ultrasonografi, bilgisayarli tomografi, MR ve altin standart yontem olarak sol renal ven ile inferior vena
cava arasindaki basing farkinin venografi ile élgiimesidir. Nutcracker sendromunun yonetimi ise tartismalidir
ve spontan remisyon nedeniyle ¢zellikle geng ve hafif hematirisi olan kisilerde izlem tercih edilir. Ortostatik
hematiri ile bagvuran ve Posterior Nutcracker Sendromu tanisi alan geng bir kadin hasta vaka sunumu olarak
tartisiimigtir.

Anahtar kelimeler: Hematiiri, nutcracker sendromu, postural hematiri.

Tas MY, Dursun B, Arslan M. Postural hematurinin degerlendirilmesi: posterior nutcracker sendromu. Pam Tip
Derg 2021;14:930-932.

Abstract

Nutcracker sydrome is associated with extrinsic left renal vein compression between abdominal aorta and
superior mesenteric vein or between abdominal aorta and vertebral column. Decreased blood flow from the left
renal vein to the inferior vena cava due to external compression results in increased venous pressure, kidney
congestion, hematuria and proteinuria. Patients with orthostatic hematuria should be screened for nutcracker
syndrome. In patients presenting with hematuria, it is extremely important to question whether orthostatic
hematuria increases with standing and the profession. As a result of not taking a careful anamnesis, many
unnecessary tests, including kidney biopsy, and the inability to make a clear diagnosis as a result may cause
anxiety in patients. Diagnostic methods are Doppler ultrasonography, computed tomography, MRI and, as the
gold standard method, measuring the pressure difference between the left renal vein and the inferior vena
cava by venography. The management of Nutcracker syndrome is controversial and because of spontaneous
remission, follow-up is preferred especially in young people with mild hematuria. A young female patient who
presented with ortostatic hematuria and diagnosed with posterior nutcracker syndrome is discussed hereby in
the case report.

Key words: Hematuria, nutcracker syndrome, postural hematuria.

Tas MY, Dursun B, Arslan M. Evaluation of postural hematuria: posterior nutcracker syndrome. Pam Med J
2021;14:930-932.

Giris basi nedeniyle azalmasi; artmig ven6z basing,
bdbrek konjesyonu, hemattiri ve proteinlriye

Nutcracker — sendromu  (NS), sol renal  gopen o1yr (2, 4]. Posterior nutcracker sendromu
venin (SRV) abdominal aorta ile superior (PNS) daha seyrek goriilmektedir [5].
mezenterik arter arasinda (anterior nutcracker)

ya da abdominal aorta ile vertebral kolon Tani konulmasi bircok vakada zorlayici
arasinda (posterior nutcracker) sikismasindan olabilir [1]. Hematiri sikayetiyle basvuran her
kaynaklanmaktadir [1-4]. Sol renal venden hastada hematurinin ortostatik yani ayakta
inferior vena kavaya olan kan akiminin distan kalmakla artip artmadigi, meslek bilgilerini de
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iceren ayrinti 6ykt alinmasi ¢ok 6nemlidir.
Yeterli 6yku alinmadidi durumda yanlis 6n
tanilar nedeniyle bdbrek biyopsisi dahil olmak
Uzere gereksiz birgok tetkik ve girisimsel islem
yapilmis olabilir. Bu yazida postural hematuri
nedeniyle basvuran bir vakamizi 6zetledik.

Olgu sunumu

22 vyasinda kadin hasta 4 yildir devam
eden makroskopik hematlri ve sol yan agrisi
sikayetiyle basvurdu. Kuaférlik yaptigini, giinde
12-16 saat ayakta is yaptigini belirtti. Hematuri
yakinmasinin ayakta uzun sure Kkaldiktan
sonra arttigini, sabah uyandiginda idrar
renginin normale dondiginid ifade etti. Ates
ya da idrar yaparken yanma yakinmasi yoktu.
Daha o&nce basvurdugu merkezde yapilan
ve 38 glomerill iceren bdbrek biyopsisinin
mikroskopi sonucu ‘Tabdulointerstisyel, hafif
tubller dejenerasyon disinda olagan sinirdadir.
Vaskiiler yapilar olagandir. Immiinfloresans
incelemede 7 glomeril izlenmis olup, hafif C3
birikimi saptandi.’ olarak raporlanmisti. Yine
ayni merkezde yapilan sistoskopi tetkiki normal
olarak degerlendiriimis ve hastaya herhangi
bir tedavi Onerilmemisti. Hematlri sikayeti
devam eden hasta, net tani konulamadigi igin
endiseliydi. Postural hematuri nedeniyle NS 6n
tanisiyla yatirilarak tetkik edildi. Yatisi sirasinda
fizik muayenesinde patolojik bulgu yoktu.
Laboratuvar tetkiklerinde bdbrek fonksiyon
testleri normal, eGFR CKD-EPI: 123 ml/dk, TiT:
Lokosit ++, nitrit (-), protein +, idrar-Hb: +++,
I6kosit mikroskopisi: 23, eritrosit mikroskopisi:
4492, immunolojik tetkikleri negatif olarak
sonuglandi. idrar sedimentinde yogun izomorfik
eritrositler izlendi, silendir goérilmedi. Postural
hematirisi olan hastanin intravendz kontrastli
trifazik bilgisayarli tomografisi ‘Sol ana renal
ven aorta ve SMA arasindan gegerken normal
kalibre izlendi. Solda aksesuar renal ven
izlenmekte olup, retroaortik olarak vena kavaya
dokulmektedir. Aorta posteriorunda belirgin
ince kalibredir.” olarak raporlandi. Hasta PNS
olarak degerlendirildi ve uzun slre ayakta
kalmamasi, mimkinse meslek degdistirmesinin
faydali olabilecegi onerildi. Girisimsel radyoloji
béliimiince stent uygulamasi énerilmedi. Uroloji
bélimince hastada yogun hematiri, protein(ri
ve pelvik konjesyon sendromu olmamasi
nedeniyle cerrahi igslem dnerilmedi.
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Posterior nutcracker sendromu anatomik
varyasyonla SRV’nin retroaortik yerlesimi
sonucunda spinal kolonla aorta arasinda
kismi sikismasindan kaynaklanir ve renal
venoz hipertansiyon, sol yan agrisi, hematuri
ve proteinlriye sebep olabilir [4]. Hematuriyle
basvuran hastalarda dyku son derece 6nemlidir.
idrar renginde ayakta kalmakla hematirinin
artmasi ve dinlenmekle bu durumun azalmasi
postural hematlriyi akla getirmelidir. Meslek
ve calisma kosullarinin ayrintilh not edilmesi ve
basit idrar analizinin dikkatli degerlendiriimesi,
idrar  sedimentinin  incelenmesi  elzemdir.
Makroskopik hematuri yakinmasi olan hastalar
igin sorunun psikososyal boyutunun da dikkatle
ele alinarak irdelenmesi gerekir. Hematirinin
nedeninin agiklida kavusturulamamasi hastada
endise olusturabilir.

Sol renal venin retroaortik yerlesimi
sikliginin %1-3 arasinda oldugu belirtilse de
bunlarin ¢ogu asemptomatiktir ve PNS sikhgi
net olarak bilinmemektedir [6]. Posterior
nutcracker sendromu tanisi igin hentz tani
kriterleri ~ belilenmemigtir  [5].  Nutcracker
sendromu, mikroskopik ya da makroskopik
hematuri diginda sol yan ve karin agrisi
yapabilir [2]. Disparoni, dismenore, karin agrisi,
pelvik varisler ile karakterize pelvik konjesyon
sendromuna sebep olabilir [2]. Hematurinin
sebebi, artmis SRV basinciyla renal forniks
toplayici sistem ile varisler arasindaki ince
duvarli septumun riptiridir [2]. Ortostatik
proteinlri eslik edebilir [4]. Bizim vakamizda
uzun sure ayakta kalmanin, yercekimi etkisiyle
konjesyona katkida bulunmasi sonucunda
makroskopik hematuri olmasi, hasta vyatar
pozisyona gegctiginde konjesyonun azalmasiyla
hematirinin kaybolmasi NS agisindan tipiktir.
Nutcracker sendromu genellikle kadinlarda
hayatin Ggluncu ve doérdincl dekatinda
tespit edilir. Diger hematuri yapan sebeplerin
diglanmasi gerekir [1]. Tanisal yontemler
doppler ultrasonografi, bilgisayarli tomografi,
MR ve altin standart yontem olarak SRV ile
inferior vena cava arasindaki basing farkinin
venografi ile 6lgtlmesidir [5, 6]. Nutcracker
sendromunun yoOnetimi ise tartismalidir ve
spontan remisyon nedeniyle 6zellikle geng ve
hafif hematdrisi olan kisilerde izlem tercih edilir.
2 yillik izlem sonunda persistan hematuri, ciddi
yan agrisi olanlarda stent uygulamasi ya da
cerrahi islem dusunulebilir [1, 6].
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Sonug olarak, PNS heniiz tani kriterleri
belirlenmemis, nadir  gorllen, hematuri
sebepleri arastirilirken dikkatli dyku alinarak
hastalarin gereksiz tekik ve invaziv girisimlerden
korunmasi saglanabilecek bir sendromdur.
Hematlri yakinmasiyla basvuran hastalarda 6n
tanilar arasinda dugunulmelidir. [1].

Cikar iligkisi: Yazarlar cikar iligkisi olmadigini
beyan eder.
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Hasta onami agiklamasi: Hastadan yazil
olarak hasta onami alinmistir.

Yazarlarin makaleye olan katkilari

B.D. tarafindan ortostatik hematiri ile
basvuran hastada o6ntanida  Nutcracker
Sendromu disunulmis ve gergcek taniya
gidilmesi saglanmisti.  Olgu  sunumunun
planlanmasi ve yazilmasina katkida
bulunmustur.  M.Y.T. tarafindan literatlr
taranmis, olgu vaka sunumu olarak yazilmistir.
Vakanin yonetimi slrecinde M.A. tarafindan
radyolojik  gorintilemeleri  degerlendirilmis,
uygun gorulen radyolojik goéruntiler yazimiza
eklenmigtir. Ayrica tum yazarlar calismanin
tamamini tartismis ve son halini onaylamistir.

932






Pamukkale Tip Dergisi
Pamukkale Medical Journal

doi:https://dx.doi.org/10.31362/patd.852259

Derleme Makalesi Review

Cografi Bilgi Sistemleri-mekansal epidemiyoloji cercevesinde SARS
CoV-2 (COVID-19)

SARS CoV-2 (COVID-19) in the framework of Geographic Information System spatial
epidemiology

Omer Baris ince, Murat Sevik, Ahmet Sait

Gonderilme tarihi: 02.01.2021 Kabul tarihi: 03.03.2021

Oz

Dunyayi etkisi altina alan siddetli akut solunum yolu sendromu coronavirusu 2 (SARS-CoV-2) salgini, pek
cok Ulkede 6limcul sonuglara neden olan dnemli bir halk saghgi sorunudur. Pandemiye yol agacak hastalik
yayihmlarinin erken dénemde tespit edilebilmesi hastalik kontrol ve eradikasyonunun énemli bir bilesenidir.
Hastalik verilerinin ve mekansal analiz yontemlerinin birlikte kullaniimasi, daha etkili hastalik kontroli ve
¢bzUm stratejileri gelistirmek igin blylk bir firsat sunmaktadir. Bu derlemede cografi bilgi sistemlerinin (CBS)
epidemiyolojideki uygulamalarini ve salgin hastaliklarin kontrolii ve eradikasyonundaki iliskisini degerlendirmek
icin 6zelde COVID-19'u igeren literatlre dayali bir inceleme yapilmigtir. Epidemiyoloji alanindaki aragtirmalarda,
arastirilan hastalik verilerinin nasil bir dagiim ve kiimelenme gdsterdigi, kisa, orta ve uzun vadede yapilacak
kontrol ve eradikasyon mudahalelerini planlama agisindan CBS temelli analizler ve modeller giderek énem
kazanmaktadir. COVID-19'un kontrol ve eradikasyonunda yasanan zorluklar, gicli bulasicilik 6zelligi, uzun bir
kulugka dénemi, nufus akis ve hareketliligi ve diger faktorlerle birlestiginde, hastaligin yayilmasini kontrol etmek
ve Onlemek igin bilimsel ve teknolojik destege gereksinim duyulmaktadir. Bu derlemenin amaci, CBS temelli
araglarin gelisimini anlamak ve COVID-19 pandemisi yonetiminde CBS kullanimi hakkinda gtincel bilgiler
vermekdir.

Anahtar kelime: COVID-19, SARS CoV-2, CBS, mekansal epidemiyoloji.

ince OB, Sevik M, SaitA. Cografi Bilgi Sistemleri-mekansal epidemiyoloji cergevesinde SARS CoV-2 (COVID-19).
Pam Tip Derg 2021;14:934-943.

Abstract

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) pandemic which has affected all over the
world is a major public health concern that causes fatal consequences in many countries. The early detection
of disease spread that will cause a pandemic is an important component of disease control and eradication.
The combination of disease data and spatial analysis methods provides a great opportunity to develop solution
strategies for more effective disease control. In this review, to evaluate the practices of geographic information
system (GIS) in epidemiology and its relation in the control and eradication of pandemic, a literature-based
review which includes COVID-19 in particular has been made. GIS-based analyses and models are of increasing
importance in the epidemiological studies; in terms of how the researched disease data show distribution and
clustering, and planning control and eradication interventions in the short, medium, and long terms. Scientific and
technological supports are requirement to control and avoid the spread of the disease when the challenges in
the control and eradication of COVID-19, features of strong contagiousness, a long incubation period, population
flow, and mobility combined with other factors. The aim of this review is to understand the development of GIS-
based tools and to provide up-to-date information about the use of GIS in COVID-19 pandemic management.

Key words: COVID-19, SARS CoV-2, GIS, spatial epidemiology.
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Giris
Coronaviruslara genel bakig

Coronavirus’lar ~ (CoV), insan, giftlik
hayvanlari, kuslar, yarasa, fare ve birgok vahsi
hayvan turiinde solunum, sindirim, karaciger ve
merkezi sinir sistemi enfeksiyonlarina neden
olmaktadir. CoV’lar, Nidovirales takiminin,
Cornidovirineae alt takiminin Coronaviridae
ailesinde yer alan yaklasik 30 kb. genom
buayikligune sahip zarfli, segmentsiz ve
pozitif polariteli RNA viruslaridir. Coronoviridae
familyasi genetik ve serolojik 6zelliklerine
gbre 4 genusa sahiptir; Alphacoronavirus,
Betacoronavirus, Gammacoronavirus
ve  Deltacoronavirus. insanlar  enfekte
eden koronaviruslar Alphacoronavirus
(Human coronavirus 229E ve NL63) veya
Betacoronavirus (Human coronavirus HKU1
(HKU1) Human coronavirus OC43 (0C43),
Severe Acute Respiratory Syndrome (SARS-
CoV), Middle East respiratory syndrome
coronavirus (MERS-CoV) ve Severe Acute
Respiratory Syndrome coronavirus 2 (SARS-
CoV-2)) genuslarinda yer almaktadirlar [1, 2].
CoV’larhicre sitoplazmasindacgogalirlar. CoV’un
konakgida enfeksiyon olusturabilmesinde ve
doku tropizminde ana etken virus spike (S)
proteini S1 bolgesindeki reseptér baglanma
bdlgesi ile hiicre ylzey reseptéri arasindaki
iliskidir. ~ Alphacoronaviruslarinin ~ gogunun
hlcresel reseptért aminopeptidaz N ve MERS-
CoV’un dipeptidil peptidaz-4 iken SARS-CoV
ve SARS-CoV-2 konak hicre yiizey reseptori
olarak anjiyotensin dénustiricu enzim 2 (ACE-
2)’i kullanmaktadir [3-5]. Dogal enfeksiyonlarda
CoV’a Kkarsi spesifik noétralizan antikorlarin
¢ogu S proteinin N terminal kisminda bulunan
epitoplara yonelik olarak olugsmaktadir. Hlcresel
immun yanit, 6zellikle S ve nikleokapsid (N)
proteinlerine karsi gelismektedir. CoV’larin
yapisal proteinlerinin yani sira, genomun
farkh bolgelerinden kodlanan farkl sayilarda
yapisal olmayan proteinleri de bulunmaktadir.
CoV’lar, 56°C sicaklikta 30 dakika da inaktive
olabilmektedirler ve dietil eter, %75 etanol, klor,
perasetik asit, kloroform ve diger yag ¢éziculer
gibi bircok dezenfektana karsi duyarlidirlar [6].

Yarasa CoV’lari mutasyon gecgirmeleri ve
rekombinasyon o6zellikleri sayesinde insanlari
enfekte edebilmektedir. CoV’lar genel olarak
insanlar igin 6limcul olmayan patojenler olarak
kabul edilir ve temelde soguk alginliginin
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yaklasik %15’ine neden olur. insan coronavirus
HKU1, NL63, 229E ve OC43 suslari insanlarda
hafif solunum vyolu enfeksiyonlari neden
olmaktadir [4]. Bununla birlikte, bu zamana
kadar insanlar i¢in 6limcdl olabilen CoV’lariyla
tigiincli kez karsilasilmis bulunulmaktadir. ilk
karsilasma 2003'te Cin'de ortaya ¢ikan SARS-
CoV enfeksiyonudur. Dinya Saghk Orgiiti
(DSO) tarafindan 2003 yilinda bildirilen 8000’in
Uzerinde SARS-CoV tanisi konulmus hasta
bulunmaktadir [7]. Ikinci kargilasma, 2012'de
Suudi Arabistan’da mortalitesi ylksek (%35)
ve kisa slre sonra birgcok Ulkeye yayilan
MERS-CoV salgini olarak ortaya c¢ikmis ve
yaklasik 26 Ulkeyi etkisi altina alarak 700’Gn
Uzerinde insanin dlimine sebep olmustur [8].
2019 yili sonunda ortaya ¢ikan son salgin ilk
kez Cin’in Wuhan eyaletinde ortaya ¢ikmistir.
Yerel bir Cin saglik kurulusunda pnémoni
semptomlari gdsteren bir kiside tespit edilen
etken, yeni coronavirus 2019 (nCov-2019)
olarak adlandirilmistir [5]. Uluslararasi Virus
Taksonomisi Komitesi'nin Coronavirus Calisma
Grubu tarafindan, 11 Subat 2020’de virusun
adi SARS-CoV-2 olarak belirlenmistir [2]. DSO,
virusun neden oldugu hastaligi tanimlamak icin
Coronavirus Disease 2019 (COVID-19) terimini
kullanmistir. Son dénemdeki arastirmalar,
SARS-CoV-2’nin, genetik dizisinin  diger
CoV’lere benzerlik oranina (yarasa SARS
iliskili coronavirus RaTG13 susu ile benzerlik
%96,2) dayanarak, virusun muhtemelen
yarasalardan kdken aldigini ileri stirmektedir
[5]. COVID-19, insanlarda Kklinik tablo olarak
ates, Oksuruk, nefes darligi gibi solunum yolu
ve gastrointestinal hastalik belirtilerine neden
olabilmektedir [3, 5]. Dunyayi etkisi altina alan,
bu salginin kontrol altina alinmasi amaciyla
karantina Onlemlerine ilaveten Kkisisel hijyen
ve sosyal mesafenin korunmasi ve Kkisisel
koruyucu ekipman kullanimi ana kural olarak
benimsenmistir [6, 9-11].

Mekansal epidemiyoloji

Epidemiyolojide Cografi Bilgi Sistemleri
(CBS) genel olarak; hastaliklarin ve vakalarin
tespitedilmesi, izlenmesi, dagilimi, risklialanlarin
ve risk altindaki populasyonun belirlenmesi,
hastalik verilerinin gcevresel 6zellikler arasindaki
mekan-zaman iliskilerinin kurulmasi, cogdrafi
kosullarin etkilerinin arastiriimasi ve yetKkili
otoritece kontrol stratejilerinin gelistiriimesine
yardimci olmak amaciyla yaygin olarak
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kullaniimaktadir. Mekénsal  epidemiyoloji,
gectigimiz on yilda 6nemli bir faaliyet alani
haline gelmistir [12]. Hastallk prevalans
arastirmalarinda kiresel konumlandirma
sistemlerinin artan kullanimi, saglik haritalamasi
gibi faktorlerin yonlendirmesiyle, mekansal
olarak epidemiyolojik veriler artik daha yaygin
hale gelmektedir. Ayrica mekansal epidemiyoloji,
saglik verilerinin haritalanmasi, uydulardan
epidemiyolojik olarak ilgili degiskenlerin artan
kullanilabilirligi ve istatistiksel yontemlerin surekli
gelistiriimesiyle hizla blytyen bir alan olmaya
devam etmektedir. Dr. John Snow 1854’de
Londra kolera salgini epidemiyolojik vakalarini
haritalamasi ile mekansal epidemiyolojinin
temelini atmistir. Dr. Snow Londra’da kolera
sonuclu élimlerin mekansal dagilimini yaparak
kirli su kaynaklari ile 6limler arasindaki iliskiyi
analiz etmeye calismistir [13].

Hastaliklarin analizi, ¢evreyle olan iligkisi,
hastalik kiimelerinin nerelerde yogunlastigini,
karar vericilerin kontrol ve eradikasyon
planlamalari hazirlamalarinda kaynaklarin etkin
kullanimi, salgin vakalarinin yayihmi, kontrol
stratejilerinin  degerlendirimesinde mekansal
epidemiyolojinin rolt buyuktdr [14, 15]. CBS’nin
epidemiyolojide kullaniimasiyla birlikte hastalik
haritalamasi glindeme gelmistir. Hastalik
haritalari, hastaliga mudahale stratejisinde
oncelikli konumlarinin zamanla olan iligkisini
g0z 6nlinde bulundurarak nokta, ¢izgi ve alansal
olarak hazirlanabilmektedir [16, 17].

Mekansal epidemiyolojinin ilgilendigi
diger konu ise kimelenme analizleridir.
Kimelenme analizleri hastallk etkeninin

nerelerde kimelendigini tespit etmesi, olusan
kiimelenmenin istatistiki acidan  anlamh
olup  olmadigini gOstermesi  agisindan
onem arz etmektedir. Ek olarak kimelenme
analizi hastalikla mucadele stratejilerinin
belirlenmesinde, kontrol ve eradikasyona ayrilan
bitgenin etkin  kullanilmasinda, goézlenen-
beklenen vaka sayilari arasindaki iliskilerde
onemli bir rol Ustlenmektedir [18, 19]. Salginlar
genellikle vakalarin mekansal yayilma derecesi
ile karakterize edildiginden, mekéan-zamansal
surveyans algoritmalari Ulke bazli gelistiriimeye
calisiimaktadir.

Cografi bilgi sistemi yazilimlarina genel bir
bakis

CBS, bilimsel bilgiler yoluyla salginin
hafifletimesine  yardimci olmak, diger
degiskenlerle mekansal korelasyonlar
bulmak ve iletim dinamiklerini tanimlamak
icin  kullaniimaktadir. Ayrica, CBS salgin
tespit algoritmalarini  degerlendirmek igin
gercekgi vaka dagihimlari Uretebilen, farkli

lokasyonlara kolayca uyarlanabilen ve farkh
altta yatan populasyon dagilimlarini temsil
eden hastalik salginlarini simile eden bir
teknoloji icermektedir. Simile edilmis salgin
verileri, halk sagligi surveyansina yonelik
algoritmalari degerlendirmek ic¢in kullanilabilir.
Degerlendirme genel olarak, algoritmadan
turetilmis salgin géstergeleri ile salginlarin belirli
zaman ve mekandaki konumlarini gdsteren
onceden belirlenmis kriterleri karsilastirarak
gerceklestirilir. Ginimizde hastalik vakalarinin
zamansal-mekansal analizlerinde CBS yazilimi
olarak QGIS™, GeoDa™, SaTScan™, ArcGIS
™ve R programi vb. yazilimlar kullaniimaktadir.
Hastallk kimelenmeleri ise mekan-zaman
permutasyon modeli (STPM) analiziyle tespit
edilmektedir. Hastalik verilerinin  zamansal-
mekansal analizleri, verilerin mekansal degisimi
ve verilerin konum iligkisinin inceleme temeline
dayanmaktadir. Zaman olarak, her yil icin
cinsiyet, yas gruplarina goére yillik insidans,
hastalik vakalari icin yil bazl veriler iklim
verileriyle iligkilendiriimektedir. Daha sonra
vakalarin zamansal desenleri ve goérilme
sikligi analiz edilmektedir. Yil ve yil icindeki
ay icin iklimsel veriler (yagis-sicaklik-bagil
nem) arasindaki iligki analiz edilmektedir.
Ayrica hastalik vakalarinin, zaman serileriyle
analizi ve uygun modelin tespit edilerek ileriki
yillara ait vaka sayisi tahmininin yapilmasi
ongorilmektedir. Bu amacgla Moran |, Geary
Orani, Global G Istatistigi, sicak bélge analizleri
(hot spot), Knox indeks, mantel indeks ve
lokal mekénsal otokorelasyon (LISA) testi
hesaplamalari  kullaniimaktadir.  Analizlerin
anlamhhk duzeyi icin dagilim desenlerini
tespit etmede, dagilimin c¢alisma alaninda
nerelerde yogunlastiginin  bulunmasi igin
Kuadrat analizi, Point pattern analizi ve Kernel
fonksiyonundan, olaylar arasindaki mekansal
bagimhhdin saptanmasinda ise en yakin
komsu mesafesi (nearest neighbor analysis) ve
K-fonksiyonu ve konumsal agirlik matrislerinden
yararlaniimaktadir.
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Quantum geographic information system
(QGIS™)

QGIS™ verilerin depolanmasi, analizi,
gorsellestiriimesinde kullanilan ve mekansal
analizler yapmaya imkan veren acgik kaynak
kodlu bir programdir [20]. Hastalik risk haritalari,
sinirlari belirlenmis ve birbirleriyle értismeyen
mekan uzerinden riskin mekansal dagiliminda
hazirlanmaktadir. Ayrica hangi konumlarin risk
teskil edebilecegi de bu haritalar Uzerinden
yorumlanabilmektedir. Epidemiyolojide
hastaliklarin  dagilim haritalari énem arz
etmektedir. Bir bdlgede meydana gelen hastalik
sayisi, bazen riski tanimlamada yetersiz
kalmaktadir. Bugergevede, hastalik riskine iligkin
bir 6ngériide bulunmak igin gézlemlenen vaka
sayisi ile beklenen vaka sayisi iligskilendirilerek
cikarim yapilmasi gerekmektedir. istatistiksel
degdiskenlerin dlgiimu ile iliskili olarak mekanlarin
renklendirildigi ve desenledidi salgin hastalik
mortalite, morbidite ve vaka-olim hizi haritalari,
hastalik dagihmi haritalari ve standartlastiriimis
O6lim orani (SMR) haritalari QGIS™ de
hazirlanabilmektedir. SaTScan™ da elde edilen
kimeler QGIS™ de goérintilenmektedir.

GeoDa™

Salgin verilerinin mekéansal otokorelasyon
temelindeki analizlerinde GeoDa™ programi
kullaniimaktadir. Programda verilerin haritalarla
gorsellestiriimesi, mekénsal otokorelasyon,
regresyon hesaplamasi ve  tahminleri
yapilmaktadir [21]. Kimelenmelerde mekénsal
agirhk matrisi olusturularak persentil haritasi
kullaniimaktadir Calismalarda hastaligin
mekansal dagilimdaki oranlarda persentil
haritasina bakilmaktadir. Diger taraftan Kuadrat
analizi verinin dizenli olarak sekillendirilmis
bolgelerdeki mekéansal dagiliminin
incelenmesinde  kullaniimaktadir. Burada
amag; matematiksel bir formulle dagilimin nasil
oldugunu hesaplamaktir [22].

SaTScan™ -mekan-zaman
modeli (STPM)

permutasyon

SaTScan, mekansal veya mekan-zaman
hastalik kumelerini tespit etmek, hastaldin
cografi dagilimini yapmak ve istatistiksel olarak
anlamli olup olmadigini gdérmek, hastaligin
uzaya, zamana ya da uzaya ve zamana
rastgele dagihm gosterip gostermedigini ve
hastalilk kimelenmelerinin istatistiksel olarak
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anlamh olup olmadiginin degerlendiriimesinde
kullaniimaktadir [23].

Yazilimin tarama istatistikleri, mekansal-
zamansal olgu kumelerini tespit etmek ve
degerlendirmek icin  kullaniimaktadir.  Bu,
zaman iginde ve / veya alanda hastalik verisini
kademeli olarak tarayarak, her bir konumdaki
pencerede gozlenen ve beklenen gozlemlerin
sayisini dairesel pencerede gostermektedir.
Calisma alani igerisinde farkli boyutlarda
tarama pencereleri olusturulmaktadir. Sonugta
her pencereye ait gdzlenen-beklenen vaka
sayllari, kUmeleri olusmakta, olaslliklari
ve analiz sonucunda vaka sayilart ve p
degeri hesaplanmaktadir. Yazilimla, verilerin
Ozelliklerine gbre normal-stirekli, ayrik Poison,
Bernoulli modelleri de uygulanabilmektedir [23,
24].

Mekan-zaman  permutasyon  modelinin
avantajl konum-zaman verisine gore
calismasidir.  Vakalarin  Poisson  dagilimi
varsayimindan her kime Monte Carlo
hipotez ydntemiyle istatistiksel anlamlilig
test etmektedir. Risk altinda bulunan nifus
veya kontrol grubunun olmadiginda kimelerin
olusturulmasinda yine STPM kullaniimaktadir.
Model yillara iligkin verilerden retrospektif veya
her dénem icin yapilan periyodik taramalar
icinde kullaniimaktadir. Bu ¢ercevede hastalik
salginlarinin ileriye doénik tahmin etmeye
yonelik algoritma galistirmaktadir [23-25].

ArcGIS ™

ArcGIS, cografi bilgi verilerinin derlenerek
islenmesine, haritalarin olusturulmasina,
gorsellestirimesine, analiz edilmesine ve
kGtdphanesindeki mekansal bilgileri kullanma
araglari iceren, saghk, tarim ve bdlgesel
planlama gibi birgok alanda kullanima
olanak taniyan yazilim programidir. Cevresel
Sistemleri Arastirma Enstitiisii (Environmental
Systems Research Institute (ESRI)) tarafindan
tasarlanmis ve gelistirilmistir.  Vektorel ve
grafik turindeki cografi verilerin bilgisayar
ortaminda iglenerek ve depolanmasi sayesinde
bir araya getirilerek arastirma kapsaminda
istenilen sekilde bilgilerin sayisallastirilarak
gorsellestiriimesi ve analizi saglanir. Vektor ve
raster tarzi verileri analiz etmek ve anlamak igin
ihtiyac duyulan araclari, haritalari ve demografik
verileri saglar. ArcGIS, haritalar olusturmasina
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ve dizenlenmesine verilerinizi haritalara
eklemesine, cografi verilerin analiz edilmesine
ve kurumsal veri kaynaklarina baglanmayi
kolaylastiran bircok yeni ve gelismis 06zellik
sunmaktadir [26].

R programi

R (https://www.r-project.org), c¢ok detayli
istatistiki (dogrusal ve dogrusal olmayan
modelleme, klasik istatistik testleri, zaman serileri
analizi, siniflandirma, kimeleme) ve grafik
¢izim teknikleri sunan bilgisayar programi ve
program dilidir. R acik kaynak kodlu oldugundan
¢alisma ekibi (R Core Team) tarafindan surekli
geligtiriimektedir. Analizlerde R programinda
kullanilan algoritmalarda temel kurulumun
yaninda ek paketler ile birlikte kullanicilara
kolaylik saglanmaktadir. Kullanicilara,
matrislerde hesaplamalar yapabilme imkani
vermektedir. Programlama dillerine hakim
kod yazan kullanicilar R programinda da ayni
kodlari yazabilme imkani bulmaktadirlar. R
programi, C ve Java gibi bircok programlama
dili ile uyumlu calisabilmektedir. R, verilerin
islenmesi, hesaplanmasi ve analizlerinde 6zet
cikti verebilmekte ve program, veri tabaninda
ileriki calismalar igin sonuglari saklamaktadir.
Program  kullanicilari  kod  bilmemelerine
karsin R paketlerini kullanarak analizlerini
gerceklestirebilmektedir. Ancak ilgili paketin
istatistiksel teorilerin varsayim ve algoritma
mantalitesinin bilinmesi gerekmektedir. Clnki
model veya hipotez olustururken konuya iligkin
kavram ve formillerin anlasilmasi acisindan
faydali olacaktir [27].

“spacetime” paketi

R “spacetime” paketi farkli mekansal-
zamansal veri turleri igin tasarlanmis bolim
ve yOntemleri aciklar ve bunlari analiz etmek
icin ornekler saglar. Paket “sp’den gelen
mekansal veriler igin ve “xts” paketinden gelen
zaman serisi verileri icin siniflar ve yontemler
Uzerine insa edilir. Paketin amaci mekansal-
zamansal verileri igin bir dizi yararli sunumu
kapsamak ve bunlarin tahmin edilmesinden
(mekansal velveya zamansal), bir araya
getiriimesinden veya alt kiUmelenmesinden
elde edilen sonuglari kapsamaktir. Paket,
hangi analiz ve gorsellestirme ydntemlerinin

yararli ve uygulanabilir oldugunu bulmaktadir.
Paket yardimi ile hedef parametre (bagimi-
bagimsiz degiskeni) segcildikten sonra iglemlere
baslayarak olusturulmak istenen kimeleme,
siniflandirma  ve analizleri yapilabilmektedir

[28].
“gstat” paketi
R “gstat” paketi ~mekansal-zamansal

jeoistatistiksel modelleme ve enterpolasyon,
tahmin, similasyon ve mekénsal verileri
tanimlama, ice/disa aktarma ve gorsellestirme
islevi gormektedir. Paket ile gesitli mekéansal-
zamansal kovaryans modeller (metrik-toplam
metrik  modeller) gercgeklestirilebilmektedir.
Ayrica, paket koordinat polinomlarinin veya
kullanici tanimli temel fonksiyonlarin dogrusal
bir fonksiyonu olarak modellenen egilimler ve
bagimli/bagimsiz jeoistatistiksel modeller ile
cok degdigkenli dogrusal modelleri uygulama
imkani sunmaktadir [29].

COVID-19 ile iligkili CBS ¢aligmalarina genel
bakis

Mekéansal epidemiyoloji gergevesinde
SARS CoV-2 enfeksiyonu ile ilgili olarak
gerceklestirilen guincel galismalar ve elde edilen
verilerin hastalik kontrollyle ilgili énerileri bu
bolimde incelenmistir. COVID-19’a iliskin CBS
ile ilgili analizler dinya geneli ve Ulke, il, bdlge,
eyalet seviyelerinde haritalandiriimistir [30-32].

Baker ve ark. [33] SARS-CoV-2 pandemisini
simile etmek icin iklime bagli salgin modeli
kullanarak CoV biyolojisine iligkin Ug farkli
senaryoyuarastirmiglardir. ilk senaryoda, SARS-
CoV-2'nin, influenza gibi iklime ayni duyarhhiga
sahip; ikinci ve dglncl senaryolarda, SARS-
CoV-2'nin sirasiyla HCoV-OC43 ve HCoV-
HKU1 ile ayni iklim bagimhligina ve bagisiklik
suresine sahip oldugunu varsaymislardir.
iklim bagimlihginin bu g enfeksiyonla ayni
oldugunu varsaymalarina ragmen, simulasyon
senaryolarinda  glnlik  virus  bulastirma
katsayisinin  (R)) SARS-CoV-2'nin  glncel
tahminlerine dayandirmiglardir. Calismalarinda
iklimin, pandemik salginin boyutunda ve zaman
Olgeginde rol aldigini tespit etmislerdir. Ayrica
iklim faktorlerinin daha ayrintili bir sekilde
anlasilmasi ve kontrol énlemlerinin sonuglarini
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anlamak igin 6nemini vurgulamiglardir. Hava
durumu ve iklim tahminlerinin, ilk pandemi
asamasi gectikten sonra ikincil salginlari tahmin
etmek icin yardimci olabilecegini bildirmiglerdir.

Xun ve ark. [34], Amerika Birlesik Devletleri
COVID-19 Atlasi (https://geodacenter.
github.io/covid/) olusturmusglar ve bu
atlasta COVID-19 vaka verilerini ve toplum
gOstergelerini  birbirleriyle iligkilendirmiglerdir.
Atlas, toplumdaki yayilmayi daha iyi anlamak
ve planlama c¢abalarini desteklemek igin
glncel, dogrulanmis il duzeyinde verilere
ve mekansal analize erismeye vyardimci
olmaktadir. ABD’de, Desjardins ve ark. [35],
ilce dizeyinde mevcut ve yeni ortaya c¢ikan
COVID-19 salginlarini belirlemek igin 22 Ocak
ile 27 Mart 2020 arasindaki mevcut veriler
ile  kUmelenmeleri tespit etmek amaciyla
mekan-zaman istatistiklerini  kullanmislardir.
Calismalarinda halk saghdr departmanlari
ve arastirmacilar i¢cin mevcut olan veri
setinde mekan-zaman tarama istatistiklerinin
kullaniimasi gerektigini ve COVID-19’un yliksek
riskli alanlarini daha iyi anlamak igin mevcut
vaka ve hastalik orani haritalarinin mekénsal
analizde yardimci olabilecegini bildirmiglerdir.
Tang ve Wang [36], COVID-19 salginini izlemek
icin COVID-19 verilerini kullanarak matematik
model gelistirmisler ve modeli ABD’de (g
eyalette (California, Michigan, New York)
uygulamiglardir. Calismada, bir salginin nasil
gelistigini ve belirli bir zamanda ne kadar buylk
bir mekani kapsayacagini model Uzerinden
tahmin etmislerdir.

Lakhani [37], Queensland (Avustralya)da
65 yasin Uzerindeki nufusun saglik hizmetlerine
erisimde yasanilan zorluklari ve éncelikli kirsal
alanlari belirlemek i¢in Epidoros-V2 uzamsal
platformunda kullaniimak lizere toplanan verileri
kullanarak incelemistir. Metodoloji olarak,
insanlarin saglik kuruluslarina erisim ve kurulus
kapasitelerini, demografik dagilimi da dikkate
alan yuzde, sayi, kullanilabilirlik ve kapasite
(PNAC) mekansal yontemini kullanmigtir.
Calismasinda, PNAC yonteminin gelecekteki
uygulamalarinin  COVID-19 temelinde kirsal
alanda saglik planlamasina fayda saglayacagini
ve bu yontemle belirlenen bodlgelerdeki
saglik kuruluslarina erisilebilirlik durumunun
COVID-19 planlama ve uygulama stratejileri
acisindan 6nem arz ettigini bildirmigtir.
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Dagnino ve ark. [38] Brezilya'da Mart
2020 COVID-19 vaka verilerini kullanarak
QGIS platformunda mekansal analiz ile
incelemiglerdir. Mekansal analiz platformunda
epidemiyolojik veriler belediye sinirlari ve nifus
ile iligkilendirilerek vaka sayisi ve vakalarin
nerelerde kiimelendigine dair grafikleri, haritalar
hazirlayarak  dogrulanmis glncel verileri
bildirmislerdir. Rex ve ark. [39], Sdo Paulo Eyaleti
(Brezilya) Mayis 2020 COVID-19 vaka verilerini
Kernel yogunluk tahmini ile incelemislerdir.
Eyaletteki sehirlerin vaka dagilimlarini yuksek-
orta-diisUk yogunluk alanlarini mekansal analiz
ile goOstermiglerdir. Bu nedenle, mekansal
analizler virusun yayilmasini anlamak i¢in ¢ok
6nemli oldugunu ve diger mekéansal verilerle
iliskisinin kontrol dnlemlerine rehberlik etmek
icin gerekli olabilecegini bildirmiglerdir.

Guan ve ark. [40] Aralik 2019 ve 29
Ocak 2020'ye kadar GCin'de hastanelerde
laboratuvarca dogrulanmis COVID-19
vakasi olan 1099 hasta hakkindaki verileri,
ortalama yas, cinsiyet, semptomlar ve bunlarin
mekan-zamansal 0&zelliklerini incelemiglerdir.
Calismada, hasta vaka veri setinin mekansal
dagihmi  ArcGIS yaziliminda ve istatistiki
analizleri R programinda gerceklestiriimigtir.
Hastaligin eyalete gore dagilimini, Wuhan’da
ikamet eden ve yerlesik olmayanlar arasindaki
Ozelliklerini  degerlendiklerinde,  Wuhan'da
ikamet etmeyenlerin %72,3’Gnin Wuhan’da
ikamet edenlerle temas kurdugu ve bunlarin
%31,3’Unun sehri ziyaret ettigini bildirmiglerdir.
Zhang ve ark. [41], Cin’de Mart 2020 COVID-19
verileri ile ve Agustos 2003 SARS verilerinin
benzer mekansal-zamansal Ozellikler gdsterip
go6stermedigini Moran’ | ve LISA gibi mekénsal
istatistikleri kullanarak arastirmiglardir. Sonug
olarak, SARS ile karsilastirildiginda, COVID-
19'un daha yiksek bir insidansa sahip
oldugunu, daha hizli ve genis bir alana yayilim
gosterdigini  tespit etmislerdir. Ayrica farkh
mekan-zamansal kimelenme  modellerinin
halk sagligi acil durum hazirlik ve mudahale
stratejilerinin  yani sira Cin’deki CoV’larin
bulasma modelleri ve mekanizmalarindaki
farklilhklari yansitabilecegini bildirmiglerdir.

Kucharski ve ark. [42], Ocak ve Subat 2020
tarihleri arasinda Wuhan kentinde COVID-19
vakalari arasinda bulagsma hizinin nasil
degistigini stokastik bulasma modeli (https://
github.com/adamkucharski/2020-ncov) ile
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incelemiglerdir. Modelde, bireyler dort sinifa
ayrilmistir: duyarli, maruz kalmis (ancak henuz
bulasici degil), bulasici ve iyilesmis (bulasici
olmayan). Gergeklestirilen ¢calismada bulasma,
geometrik rastgele ylrlylds slreci olarak
modellenmis ve zaman icindeki bulagsma oranini
anlamak igin sirali Monte Carlo simulasyonu
kullanilmigtir. Ayrica, kullanilan modelde vaka
gOzlem belirsizligini tespit etmek igin yeni
semptomatik vakalarin Poisson modellemesi
kullanilmigtir.  Calismada, R programi ile
analizlerini gerceklestirmislerdir. Calismalarinda
seyahat kisitlamalarindan énce Wuhan kentinde
R, yaklagik 2,35 iken seyahat kisitlamalari ile
bu oranin 1,05’e distiguni tespit etmigler ve
seyahat kisittamalarinin hastaligin kontrolinde
etkin olabilecegini bildirmislerdir.

Tang ve ark. [43], Aralik 2019 ve Subat
2020 tarihleri arasinda Cin’de COVID-19un
merkezi olan Hubei eyaletinde ve Hubei
eyaleti disindaki bolgelerde COVID-19 salginin
cografi dagilimini ve degisen modellerini
mekansal analiz yontemi ile incelemiglerdir.
Calismada, haritalar ve mekansal analizlerde
ArcGIS yazihmi istatistiki analizler R programi
kullanilarak gergeklestirilmistir. Calismada, yeni
ve kumdulatif vakalarin egilimlerini analiz etmek
icin birlesim noktasi regrasyonu uygulanmistir.
Ayrica, salgin kiimelerin varligini incelemek ve
yuksek risk altindaki Hubei disi alanlari tespit
etmek icin mekénsal otokorelasyon analizi ve
sicak nokta analizlerini kullanmiglardir. Uzamsal
otokorelasyon analizinde Moran | indeksi >0 ve
p<0,05 ise COVID-19 kiimelenmesinin mevcut
oldugu degerlendirilmistir. Mekansal analiz
yontemi ile Sangay, Pekin, Jining, Congging,
Guangzhou, Shenzhen, Cangsha, Nanchang,
Wenzhou ve Xinyang eyaletlerinin de epidemik
sicak bdlgeler oldugunu tespit etmiglerdir.
Bu sehirlerin bir kisminin Hubei eyaletine
komsu iken bir kismi metropoliten sehirlerdir
(6zellikle Congging, Shenzhen ve Sangay).
Hubei eyaletinde yetkili otoritelerinin, virusun
potansiyelini hafife almalari ve ylzlerce vakadan
sonra bile tam olarak tepki vermemelerine bagli
olarak hastaligin komsu eyaletlere ve insan
hareketleriyle daha buyUk sehirlere tasindigini
bildirmislerdir.

Roy ve ark. [44], Ocak ve Mayis 2020 tarihleri
arasinda Hindistan'da CBS platformunda
agirhkli ortisme analizini kullanarak hastalik
risk analizinin mekansal dagihmi, ARIMA

modelleri kullanarak hastaligin  prevalansi
ve insidansini arastirmislardir. Calismada,
COVID-19 salgininin mekansal dagilimi, vaka
sayisi, nufus yogunlugu ve Hindistan'in 734
ilcesinin bolgesel durumu dikkate alinarak bdlge
dizeyindeki analizi CBS ile gergeklestiriimistir.
ARIMA modelinde, ayristirma yontemine
dayali entegrasyon ile otoregresif (AR) model
ve hareketli ortalama (MA) yontemi dahil
edilmistir. Mekansal analizlerini QGIS yazilimi
ile gerceklestirmiglerdir. Analizler sonucunda,
Hindistan'in batisinin ve guineyinin COVID-19
icin oldukga savunmasiz oldugunu bildirmisgler
ve hastalik mucadele programlari kapsaminda
CBS ve ARIMA analizleri kullanilarak daha etkin
stratejiler gelistirilebilecegini bildirmislerdir.

Orea ve Alvarez [45], matematiksel
modelleme c¢alismasi ile 14 Mart 2020 tarihinde
ispanya’da gergeklestirilen karantinanin etkisini
arastirmiglardir. Gelistirdikleri modelde, salginin
baslangi¢ tarih ve ilin ilk coronavirus vakasini
rapor ettigi tarih parametrelerini kullanarak, R
programi ile analizlerini gergeklestirmiglerdir.
Yaptiklari g¢alisma sonucunda karantina
tedbirinin  eyaletler arasinda  hastaligin
yayllmasinin engellenmesinde énemli derecede
etkili  oldugunu, eyaletlerdeki COVID-19
vakalarinin ortalama olarak %5,8 azalmasina
neden oldugunu ve Kkarantina uygulamasi
ile potansiyel COVID-19 vakalarinin sayisini
%79,5 oraninda azaltildi§ini bildirmislerdir.

Rossman ve ark. [46], israil'de
populasyondaki semptomlarin Ulke c¢apinda
gercek zamanl bir gérinimini elde etmek
icin virusun yayildigi cografi kiimelerin erken
ve gegici olarak tespit edilmesini amaclayan
bir dakikalik basit bir c¢evrim ici anket
gelistirmislerdir. Ankette yas, cinsiyet, cografi
konum (sehir ve cadde), izolasyon durumu
ve sigara icme aliskanliklari hakkinda sorular
sorulmustur. Ayrica katilimcilardan mevcut
literatlre dayanarak, COVID-19 hastalarinda
yaygin olarak tanimlanan semptomlari gosterip
gostermedikleri hakkinda bilgiler istenmisgtir.
Elde edilen verilerden, Israil’deki cografi konuma
gére katilimcilarin semptom oranlari analiz
edilmig ve farkli sehirlerden veya cografi olarak
birbirine yakin olan farkli mahallelerden gelen
katihmcilarda bildirilen semptomlarin oranindaki
farklihklari ortaya konulmustur. Ayrica ankette
bildirilen semptomlarin prevalansi ile COVID-19
hastalarinda ayni semptomlarin prevalansi
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ince ve ark.

arasindaki iliskiyi de analiz etmislerdir. Calisma
sonucunda dogrulanmig COVID-19 vakalarinda
oldugu gibi ankete katilan katihmcilarin da
Oksuruk gibi hastalikla ilgili belirtileri yogdun
olarak isaretledikleri, ayrica evde tecrit edilmis
kisilerde, olmayanlara gore daha ylksek bir
semptom yuzdesi tespit etmiglerdir. Bu verilerin
yuksek cografi ¢ozinlrlikte hastalik kiimelerini
tespit etme potansiyelini sahip oldugunu ve
hastaligin goéruldigu Ulkelerde benzer anket
calismalarinin yapilmasinin hastahdin takip
edilmesine katki saglayacagini bildirmislerdir.

Giuliani ve ark. [47], italya'da, COVID-
19’un mekéansal-zamansal dagilim seviyesini
arastirmiglar ve hastaligin uzay-zamansal
difizyonu tahmin etmek igin alansal hastalik
sayllarl igin endemik-epidemik zaman serisi
karma etkiler genellestiriimis dogrusal modeli
uygulamiglardir. Gunlik enfeksiyon sayisinin
degdisimini, genellestiriimis dogrusal mekansal
modellinde 6nerilen sayim modeli araciligiyla
incelemiglerdir. Modelde, belirli bir giinde
bir ilde kaydedilen enfeksiyon sayisi, Onceki
donemlerde gorilen enfeksiyonlara bagl
olarak, negatif binom dagilimi ile gergceklesmesi
olarak ele alinmistir. Calismada, R programi
ile analizlerini gerceklestirmiglerdir. Calismalari
sonucunda baz illerde uygulanan siki kontrol
onlemlerinin  hastaligin yayilma dongusunu
etkili bir sekilde kirdigina ve yakin alanlara
yayllmayi sinirladigina dair veriler elde
etmiglerdir. Hastaligin kontrol edilmesiigin ulusal
seviyede etkili ve homojen kontrol énlemlerinin
alinmasinin faydali olacagini bildirmiglerdir.

Sonu¢ olarak, bu derlemede, CBS ve
mekansal epidemiyoloji hakkinda kullanilan
bazi yazihmlarin ana hatlarn vurgulanmis,
genel cergevede bilgi verilerek 6zetlenmeye
calisiimistir. COVID-19'un mekansal-zamansal
analizi ve vyayllim dinamiklerini anlamak,
hastaligin kontrol ve eradikasyonu igin kritik
Oneme sahiptir. Bu kapsamda, karar vericilerin
COVID-19'un kontrol stratejilerinde kaynaklarin
etkin  kullanimi icin CBS ve mekansal
epidemiyolojinin kullaniimasinin faydali olacagi
dusundlmektedir.

Cikar iligkisi: Yazarlar gikar iligkisi olmadigini
beyan eder.
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900-907

706-716

494-495

452-459

706-716

119-124, 209-213
854-861

854-861

215-221, 253-261, 271-273
362-370

31-41

281-283

566-572

267-270, 275-278
836-845

275-278

878-885

243-252

922-925

510-513
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