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TALUS VE CALCANEUS’UN MORFOMETRIK ANALIZI,
TALAR VE CALCANEAL EKLEM YUZU TIiPLERI

Morphometric Analysis of Talus and Calcaneus, Talar and Calcaneal Joint Face Types

Eda Duygu iPEK'® Ceren GUMUS'® llgaz AKDOGAN"

1 Aydin Adnan Menderes Universitesi, Tip Fakiiltesi, Anatomi ABD, AYDIN, TURKIYE

(074
Amac: Bu calismada talus ve calcaneus’un morfometrik
analizinin gercgeklestirilmesi, subtalar eklem instabilitesi,
ligamentdz laksite ve artrit olgular ile iliskilendirilen talar ve
calcaneal

eklem yiizlerinin morfolojik varyasyonlarmnin

simiflandirtlmas: amaglandi.

Gereg ve Yontemler: Morfometrik analiz i¢in 72 calkaneus (40
sag, 32 sol) ve 69 talus (37 sag, 32 sol) lizerinde anteroposterior
uzunluk, transvers genislik, sulcus tali ve calcanei uzunlugu,
genisligi ve derinligi Olgiimleri, calcaneal yiik kolu uzunlugu,
Bohler agisi, talus’un bas-boyun uzunlugu ve boyun-govde agisi
ile eklem fasetlerin yiizey alan1 dl¢timii Imagej® goriintii analiz
programi ile gergeklestirildi. Talar ve calcaneal fasetler
morfolojik olarak smiflandirildi. Elde edilen veriler istatistiksel
olarak degerlendirildi, p<0,05 anlaml1 kabul edildi.

Bulgular: Calcaneus’un anteroposterior uzunlugu ve yik kolu
uzunlugu hari¢ Olglilen tiim parametreleri sag ve solda
istatistiksel olarak farkli bulundu. Ug eklem yiiziiniin ayri
olarak bulundugu Al tipi calcaneus’ta (%40,3), 6n ve orta eklem
ylizeylerinin tam olarak kaynastigi B2 tipi talus'ta (%69,1) en
stk tespit edildi. Tim eklem yiizlerinin kaynagmis olarak
bulundugu C tipi calcaneus’ta %13,75'te bulunurken, talus
orneklerinde saptanmadi. Al tipi calcaneus orneklerinde, 6n,
orta ve arka eklem yiizey alanlart sirasiyla 82,58+5,59,
83,61+7,4, 377,99420,24 olarak bulunurken, B2 tipi talus
orneklerinde, kaynasmis on-orta ve arka eklem ylizey alanlari
sirastyla 427,1+31,47 ve 607,07+19,97 olarak bulundu.

Sonug: Sonuglarimiz radyolojik, cerrahi ve antropolojik agidan
onem arz eden talus ve calkaneus morfometrisi, talocalcaneal
artikiilasyon morfolojisi ve anatomik varyasyonlari hakkinda
bilgi vermektedir.

Anahtar Kelimeler: Calcaneus, talus, subtalar eklem, artrit

ABSTRACT
Obijective: This study aimed to conduct a morphometric

analysis of the talus and calcaneus, and to classify the variations
in their joint facets related to subtalar joint instability,
ligamentous laxity, and arthritis.

Material and Methods: For morphometric analysis
anteroposterior length, transverse width, sulcus tali and calcanei
length, width and depth measurements, calcaneal load arm
length, Bohler angle, head-neck length and head-body angle of
the talus, area measurement of the talar and calcaneal joint
facets of 72 calcaneus (40 right, 32 left) and 69 talus (37 right,
32 left), were performed with Imagej® image analysis program.
Talar and calcaneal joint facet patterns were classified
morphologically. Obtained data were evaluated statistically,
p<0.05 was considered significant.

Results: A statistically significant difference was found
between the right and left sides of all parameters except for
calcaneal load arm length and anteroposterior length in
calcaneus. In calcaneus Al type facets (40.3%), where all three
joint surfaces are found separately, and in talus B2 type facets
(69.1%), where the anterior, media joint surfaces are fused,
were most frequently detected. Type C; fused all facets was
found in 13.75% of calcaneus and not in talus. In Al type
calcaneus, the anterior, media, and posterior articular surface
areas were found to be 82.58+5.59, 83.61+7.4, 377.99+20.24,
respectively, while in B2 type talus, the fused anterior-media
and posterior articular surface area were 427.1£31.47 and
607.07£19.97.

Conclusion: Our results provide information about the
morphometry of calcaneus and talus, talocalcaneal articulation
morphology and its anatomical variations which are important
radiologically, surgically and anthropologically.

Keywords: Calcaneus, talus, subtalar joint, arthritis
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GIRiS

Ayak iskeleti toplam yirmi alt1 adet kemikten, bacak
kemikleri ile birlikte olusturduklar1 eklem de dahil
edildiginde otuz ii¢ adet cklemden olusmaktadir.
Talus’un konveks eklem yiiziinii olusturdugu ayak
bilegi eklemi talokrural eklem ile talus ve calcaneus’un
katildigr subtalar eklem ve talocalcaneonavicular
eklem, hareket ve viicut agirligini tasimada birlikte rol
oynayan ayak  bilegi eklem kompleksini
sekillendirmektedirler. Ayak bilegi eklem kompleksi
yirilyiis gibi glinliik yasamsal aktiviteler i¢in temel bir
gereklilik olan alt ekstremitenin zeminle etkilesime
girmesini saglayan kinetik baglantiy1 olusturmakta,
viicut agirliginin ayak iskeletini olusturan diger kemik
ve eklemlere pay edilmesini saglamaktadir.™?

Talus ayak bilegi kemiklerinin en proksimalde yer
alanidir ve alt yiliziinde bulunan eklem yiizleri
araciligiyla calcaneus ile eklemlesir. Talus araciligiyla
viicut agirligr ayagin diger kemiklerine iletilmekte,
subtalar eklem aracilifiyla ayagin medial ve lateral
longitudinal ~arklarma dagitilmaktadir.®  Miskiiler
baglantis1 bulunmayan talus ayagin medial longitudinal
arkin1  koruyan pasif unsurlarinin  kilit tasidir ve
morfolojik diiztabanlik ile
iliskilendirilmektedir.** Tarsal kemiklerin en biiyiigii
olan, topuk kisminda viicut agirhi@min biiyiik boliimiini
zemine ileten calcaneus ise en sik kirilan tarsal kemiktir
ve kiriklarinin  %75’inin  intraartikiiler  oldugu
belirtilmektedir.2>° Calcaneus kiriklarinda dogru tam ve
tedavi i¢in siklikla Bohler agis1 degerlendirilmektedir.?®
Calcaneus’un hemen hemen transvers planda uzanan
posteromedial kismi ile anteromedial kismi arasinda
yaklasik 40°’lik bir ag1 bulunmaktadir.” Talusun boynu
ve govdesinin uzun eksenleri arasinda bulunan boyun-
govde agisinin (BA) ise sag ve sol ekstremiteye ait talus
kemiklerinde yiirtiyiis aligkanliklar1 nedeniyle farklilik
gosterdigi  bildirilmistir.?> Talus ve calcaneus’un
birbirlerine bakan, sirasiyla, alt ve st yiizlerinde 6nde,

varyasyonlari

ortada ve arkada olmak {zere, birbirleri ile
eklemlesmelerini saglayan iicer adet eklem yiizi
bulunmaktadir. On ve orta eklem yiizleri
talocalcaneonavicular eklemi, arka eklem yiizleri ise
subtalar eklemi sekillendirir.*° On ve orta eklem yiizleri
arka eklem yiiziinden her iki kemikte de, talus’ta sulcus
tali, calcaneus’da sulcus calcanei adi verilen birer oluk
ile birbirlerinden ayrilmigtir. %%

Subtalar ve talocalcaneonavicular eklem biyomekanigi
ve stabilitesi talus ve calcaneus’ta bulunan eklem
yiizlerinin morfolojik karakterine baghdir.>** Talus ve
calcaneus’un eklem morfolojik
varyantlarmin subtalar eklemin hareket araligini
etkiledigi, ligamentdz laksite ve subtalar artrit gelisimi
icin predispozisyon faktorii oldugu belirtilmistir. 42
Agrilt diiztabanligin yaygin bir nedeni olarak kemik
koalisyonlarinin genellikle calcaneus’un orta eklem

yiizlerinin

yiiziinii icerdigi belirtilmistir.® Talocalcaneal ve/veya
subtalar artrit, talocalcaneal koalisyon, eklem igi
kiriklar, konjenital dismorfoloji, pes planus, valgus
deformiteleri  gibi  ¢esitli  patolojilerin  cerrahi
prosediirlerinin planlanmasinda talus ve calcaneus’un
boyutu ve sekli hakkinda bilgi veren morfometrik
degerleri ve eklem yiizlerinin varyasyonlar1 hakkinda
bilgi sahibi olunmahdir.>® Bunun yaninda tarsal
kemikler adli aragtirmalarda cinsiyet ve yas tespiti i¢in
tercih edilen kemiklerdendir.”® Dolaysiyla talus ve
calcaneus’un morfometrik degerleri ve eklem yiizlerinin
morfolojik karakteristikleri adli tip, antropometri,
kinesiyoloji, ortopedik cerrahi, fizik tedavi ve
rehabilitasyonda éneme sahiptir.>>%*?

Bu calismada ayak bilegi eklem kompleksinin 6nemli
bilesenleri talus ve calcaneus’un morfometrik analizini
gergeklestirerek cerrahi prosediirlere fayda saglanmasi,
talocalcaneal koalisyon varliginin belirlenmesinde
kritik 6neme sahip olan eklem yiizeylerindeki yaygin
varyantlar1 ve stabilite ile iligkili eklem yiizeylerinin
alan degerlerini belirlemek amaglanmustir.

GEREC VE YONTEM
Bu caligmanin yapilabilmesi i¢in Aydin Adnan
Menderes Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu’nun 2024/99 numarali etik
kurul onayr alinmistir. Bu ¢aligmada Aydin Adnan
Menderes Universitesi T1p Fakiiltesi Anatomi Anabilim
Dali Kemik Arsivi’nden temin edilen, cinsiyet kayitlari
bilinmeyen 72 calcaneus (40 sag, 32 sol) ve 69 talus (37
sag, 32 sol) kullanildi. Yapisal varyasyonu ve
deformitesi bulunan, yetiskine ait olmayan kemikler
calismaya dahil edilmedi. Caligmaya dahil edilen talus
ve calcaneus’larin her biri, morfometrik 6lgiimlerin
gergeklestirilebilecegi pozisyonlarda sabit uzakliktan
fotograflandi. Fotograflar tripod {izerine monte edilmis
ve otomatik g¢ekime ayarlanmis profesyonel fotograf
makinesi ile (Nikon, Model: D3500) ¢ekildi. Fotograf
cekimi yaparken her kemik materyalin yanina
milimetrik cetvel kondu. Boylece alinan fotograflar
iizerinde morfometrik Ol¢limler gerceklestirilmeden
once metrik kalibrasyon saglandi. Alinan fotograflar
iizerinde Imagej® gorlintii analiz programi (Siirim
tarihi: 2023, ABD) kullanilarak morfometrik dl¢timler
gerceklestirildi. Resim  1’de  gosterildigi  gibi
morfometrik olarak calcaneus’un, anteroposterior
uzunlugu (APc); tist yiizden 6nde ve arkada iki ug nokta
aras1 mesafe, transvers genisligi (TGc); st ylizden i¢ ve
dista iki u¢ nokta arasi mesafe, sulcus calcanei’nin
uzunlugu (SCu), genisligi (SCg) ve derinligi (SCd);
sirastyla olugun 6n ve arkada kalan ug noktalar1 arasi
mesafe, olugun orta noktasinda i¢ ve dis kenarlar1 arasi
mesafe, olugun tabam ile calcaneus’un fiist yiizii arasi
mesafe, yik kol uzunlugu (YKU); st ylizden
calcaneus’un 6ndeki en ug¢ noktas: ile arka eklem
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yiizliniin en ug arka noktasi aras1 mesafe, Bohler agisi
(Boh); calcaneus’un arka-iist kismi ve arka eklem
yliziinlin en {ist noktasi arasina cekilen ¢izgi ile, arka
eklem yiiziiniin en {ist noktasi ile 6n eklem yiiziiniin en
iist noktas1 arasina g¢ekilen ¢izgi arasinda olusan agi
olarak calcaneus’un dis yiiziinden 6l¢iildi. Talus’un ise
anteroposterior uzunlugu (APt); alt ylizden 6nde ve
arkada iki u¢ nokta arasi mesafe, transvers genisligi
(TGt); alt yiizden i¢ ve dista iki u¢ nokta arasi mesafe,
sulcus tali’nin uzunlugu (STu), genisligi (STg) ve
derinligi (STd); sirasiyla olugun i¢ ve dis u¢ noktalart
aras1 mesafe, olugun orta noktasinda 6n ve arka
kenarlar1 arasi mesafe, olugun tabani ile talus’un alt
ylizii arast mesafe, bas-boyun uzunlugu (BBU); iist
yiizden, talus’un en ug 6n noktasinin talokrural eklemin
konveks eklem yiiziine olan mesafesi ve boyun-gévde
acist (BA); talus boynu uzun ekseni ile talus govdesi
uzun ekseni arasinda olusan ag1 6l¢iildii.

Morfometrik 6l¢iimlerin yaninda talar ve calcaneal
eklem ylizlerinin alan degerleri 6lgiildi. Morfometrik
6lgiimler mm alan degerleri mm? cinsinden ifade edildi.
Talus ve calcaneus eklem yiizlerinin morfolojik
varyasyonlarma gore simiflandirilmasinda Boyan ve ark.
ile Bunning ve Barnett kriterleri dikkate alind1.>** On,
orta ve arka eklem yiizlerinin her birinin ayr olarak
mevcut oldugu A tipi kemikler; 6n ve orta eklem yiizleri
aras1 mesafe 2 mm’den kiiciik ise Al tipi, 2-5 mm
arasinda ise A2 tipi, 5 mm’den biiyiik ise A3 tipi, 6n ve
orta eklem yiizlerinden yalniz birinin bulundugu
kemikler A4 tipi, n ve orta eklem yiizlerinin kaynagmis
olarak bulundugu B tipi kemikler; eklem yiizleri
arasinda tam olmayan bir kaynagma var ise diger bir
deyisle iki eklem yilizii arasindaki sinir belirgin ise Bl
tipi, eklem yiizleri tam olarak kaynasmus ise B2 tipi, her
ii¢ eklem yiiziiniin de birbiri ile devamlilik gosterdigi
kemikler ise C tipi olarak smiflandirildi. Eklem yiizii
tiplerine ait drnekler Resim 2’de goriilmektedir.
Verilerin istatiksel analizi IBM SPSS Statistics Version
22 (Chicago, ABD) programu  kullanilarak
gerceklestirildi. Verilerin dagilim paterni Kolmogorov
Smirnov testi ile degerlendirildi. Kolmogorov Smirnov
test sonuglarma gore 6lgiimiinii gergeklestirdigimiz tiim
parametreler normal dagilim gosterdiginden sag ve sol
tarafa ait ol¢limlerin karsilastirilmasinda Student-t testi
kullanildi, p<0.05 istatiksel olarak anlamli kabul edildi.

BULGULAR

Kolmogorov ~ Smirnov  testi  sonuglarina  gore
caligmamizda kaydettigimiz tiim veriler normal dagilhim
gosterdiginden tanimlayict istatistikleri
ortalama+standart sapma olarak ifade edilmistir. Tablo
1’de  gorildigii  gibi  calcaneus  morfometrik
Ol¢timlerinin, anteroposterior uzunluk ve yiik kol
uzunlugu hari¢, timi sag ve sol ekstremiteye ait
kemikler arasinda istatiksel olarak farkli bulundu.

Tablo 2’de verilen talus morfometrik 6l¢iimlerinde ise
yalnizca bag boyun uzunlugu sol tarafta istatiksel olarak
daha yiiksek tespit edildi.

Resim 1: Talus ve calcaneus’da ol¢iimii gergeklestirilen
morfometrik parametreler. Boh: Bohler agisi, APc: Calcaneus
anteroposterior uzunlugu, TGc: Calcaneus transvers genisligi,
YKec: Calcaneus yiikk kol uzunlugu, SCg: Sulcus calcanei

genisligi, Scu: Sulcus calcanei uuznlugu, APt: Talus
anteroposterior uzunlugu, TGt: Talus transvers genisligi, Stu:
Sulcus tali uzunlugu, STg: Sulcus tali genisligi, BBU: Talus
bas-boyun uzunlugu, BA: Talus boyun-govde agist

A\

Resim 2: Farkli morfolojik tiplerde talar ve calcaneal eklem
yiizlerine ait Ornekler, A; A2 tipi calcaneus, B; B2 tipi
calcaneus, C; C tipi calcaneus, D; Al tipi talus, E; B1 tipi talus,
F; B2 tipi talus

Calismamizda calcaneus orneklerinde sag ve solda en
stk Al tipi eklem yiizii morfolojisi saptandi. Tablo 3’te
goriilecegi lizere A2 tipi eklem yiizii sol calcaneus
orneklerinde, B1 tipi eklem yiizii sag calcaneus
orneklerinde ikinci sirada gelmekteydi. A3 ve A4 tipi
eklem yiizii hem sag hem de sol calcaneus 6rneklerinde
tespit edilmedi.

Sag ve sol talus 6rneklerinin oldukea yiiksek bir yilizde
ile B2 tipi eklem yiizii morfolojisi gdsterdigi saptandi.
Ikinci sirada ise yine her iki tarafta da Al tipi eklem
yiizli tespit edildi (Tablo 4). Calcaneus orneklerinin
aksine talus 0rneklerinde A2 tipi ve C tipi eklem yiizii
morfolojisi tespit edilmedi.
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Tablo 1: Calcaneus morfometrik dlgiimlerinin ortalama ve standart sapma degerleri

Sag Sol
Ort+SS (Min - Max) Ort+SS (Min - Max) P
APC 71,92+11,12 (54,66-85,24) 76,41+9,92 (67,24-88,23) 0,005
TGc 36,99+9,51 (31,31-42,55) 35,09+6,7 (30,39-39,20) 0,000
SCu 23,83+5,6 (19,86-26,23) 22,53+1,61(20,09-24,94) 0,000
SCg 4,94+3 32 (1,38-9,85) 6,54+2.8 (4,3-10,52) 0,001
SCd 4,01+1,08 (2,53-4,79) 3,88+9,7 (3,01-4,92) 0,014
Boh 31,94+7,91 (25,64-49,72) 33,44+5,33 (36,57-48,06) 0,001
YKU 20,14+6,03(12,58-35,34) 19,05+5,82 (12,93-25,9) 0,245

Ort£SS: Verilerin ortalama ve standart sapma degerleri, Min: Tespit edilen en kiigiik morfometrik deger, Max: Tespit edilen en yiiksek
morfometrik deger, p degeri: Student-t testi istatiksel anlamlilik degeri. APc: calcaneus anteroposterior uzunlugu, TGc: calcaneus
transvers genisligi, Scu: sulcus calcanei uzunlugu, SCg: sulcus calcanei genisligi, SCd: sulcus calcanei derinligi, Boh: Bohler agisi,
YKU: yiik kol uzunlugu.

Tablo 2: Talus morfometrik 6lgiimlerinin ortalama ve standart sapma degerleri

Sag Sol
Orttss (Min - Max) Orttss (Min - Max) p
APt 57,85+6,14 (50,70-64,11) 56,92+9,23 (43,78-64,89) 0,408
TGt 41,3+7,7 (32,05-44,67) 40,9+9,17 (27,67—43,06) 0,267
STu 19,7843,1 (18,05-20,71) 20,2145,32 (17,4-22,7) 0,472
STg 4,86+1,1 (3,15-6,98) 5,14+2,24 (3,01-9) 0,356
STd 2,31+1,3 (1,11-3,95) 2,41+1,12 (1,1-3,68) 0,599
BBU 22,27+5,22 (16,44-27,22) 24,44+6,66 (17,64-31,08) 0,012
BA 149,13+11,4 (140,45-162,96) 148,67+12,1 (141,44-163,55) 0,783

Orttss: Verilerin ortalama ve standart sapma degerleri, Min: Tespit edilen en kiigiik morfometrik deger, Max: Tespit edilen en yiiksek
morfometrik deger, p degeri: Student-t testi istatiksel anlamlilik degeri. APt: Talus anteroposterior uzunlugu, TGt: Talus transvers
genisligi, Stu: sulcus tali uzunlugu, STg: : sulcus tali genisligi, STd: : sulcus tali derinligi, BBU: talus bas-boyun uuznlugu, BA: talus
boyun-govde agist.

Tablo 3: Calcaneus 6rneklerinde saptanan eklem yiizii tiplerinin yiizde dagilimi ve alan 6l¢iim degerleri

Eklem Yiizii Calcaneus

N Sag Sol
Tipleri =40 % =32 % AEA MEA PEA
Al 16 40 13 40,6 82,58+5,59 83,61+7,4 377,99+20,24
A2 7 175 10 31,3 81,74+7,88 76,27+6,85 351,2424,22
A3 0 0 0 0 -
A4 0 0 0 0 -
Bl 9 225 4 12,5 84,54+9,72 78,61+8,96 350,86+32,62
B2 2 5 1 31 197,2+26,87 392,28+38,05
C 6 15 4 12,5 512,03+49,25

AEA: On eklem yiizii alani, MEA: Orta eklem yiizii alani, PEA: Arka eklem yiizii alan1
Tablo 4: Talus 6rneklerinde saptanan eklem yiizi tiplerinin yiizde dagilimi ve alan 6l¢iim degerleri

Eklem Talus
Yiizii Sag Sol AEA MEA PEA

Tipleri n=37 % n=32 %
Al 5 135 7 219 98,77+6,7 191,09+20,14 669,97+42,35
A2 0 0 0 0 -
A3 0 0 0 0 -
A4 0 0 0 0 -
B1 4 10,8 5 15,6 100,0145,6 178,81+£15,08 614,924+33,97
B2 28 75,7 20 62,5 427,1£31,47 607,07+£19,97
C 0 0 0 0 -

AEA: On eklem yiizii alani, MEA: Orta eklem yiizii alani, PEA: Arka eklem yiizii alani

Tablo 3 ve 4’te benzer morfolojiye sahip eklem
yiizlerinin alan dl¢iim degerlerine bakildiginda talus’un
eklem yiizeyi alan degerlerinin calcaneus’un eklem
yiizey alan degerlerinden yiiksek oldugu goriilmektedir.

TARTISMA
Eklem patolojilerinin belirlenmesi ve en uygun cerrahi
tedavinin planlanmasi igin bdlge anatomisinin, ekleme
katilan kemiklerin morfolojisinin iyi bilinmesi ve eklem
yapisinin  dogru  bir sekilde analiz edilmesi
gerekmektedir. Calismamiz  ayak bilegi eklem
kompleksine yonelik planlanacak cerrahi prosediirler

icin calcaneus ve talus’un morfometrik degerleri ve
eklem yiizlerinin morfolojik varyantlar1 hakkinda bilgi
vermektedir.

Calismamizin APc degerleri Boyan ve ark., Laxmi ve
ark., Dursun ve ark., Joytsna ve Mamidi’nin, Kolap ve
ark.’mm  degerlerine yakindir®*'**'®  Singh’in 86
calcaneus’ta sag ve sol ayrimi yapmadan 78,2+5,6
olarak tespit ettigi total APc degeri bulgularimizdan
yiiksektir, ancak 46,3+4,2 olarak bildirdikleri TGc
degerinin APc degerine kiyasla bulgularimizdan
oldukga yiiksek oldugu goriilmektedir.'” Benzer sekilde
calismamizin TGC degerleri Boyan ve ark. sagda
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45,84+421, solda 43,92+3,97, Garg ve ark. sagda
41,5+2,6, solda 40,1+3,4 ve Jyotsna ve Mamidi’nin 98
calcaneus’ta total 45,94+4,35 olan bulgularindan
diisiiktiir.>*'° Dursun ve ark., Laxmi ve ark.’nin TGc
degerleri ¢alismamizin bulgularina yakin iken, APc
degerlerimiz birbirine yakin olmasina ragmen olmasina
ragmen Kolap ve ark.’nin sagda 28,56+2,52, solda
27,76£2,42 olan TGc degerleri ise c¢aligmamizdan
oldukea diisiiktiir.>*>*® Benzer ¢alismalarin verileri goz
oniline alindiginda calcaneus’un transvers genisliginin
anteroposterior uzunluguna kiyasla oldukca varyasyonel
oldugu goriilmektedir. Bu durum irka bagli olabilecegi
gibi caligmalarda kullanilan kemiklerin ait oldugu
cinsiyetin ve eklem yiizii varyantlarinin farkli oranlarda
bulunmasindan da kaynaklanmig olabilir. Nitekim
Punchago ve ark.’nin APt ve TGt degerleri erkeklerde
kadinlardan istatiksel olarak yiiksek tespit etmislerdir
(p<0,05)."® Erkeklerde ve kadimlarda sirasiyla APt
degerini 56,71+0,16, 51,21+0,12 olarak, TGt degerini
ise 37,85+0,36, 33,85+0,28 olarak bildirmislerdir. Ayni
zamanda, calismamizda calcaneus’un APc ve YKU
degerleri hari¢ tiim morfometrik dl¢limleri sag ve sol
orneklerde istatiksel olarak farkli bulundu (p<0,05).
Ancak, Dursun ve ark., Kolap ve ark. sag ve sol APc’nu
bulgularimiza benzer sekilde istatiksel olarak farksiz,
ancak bulgularimizdan farkli olarak TGe, Scu, SCg ve
Boh degerlerinin de istatiksel olarak farkli olmadigini
bildirmislerdir.>*® Tablo 3 ve 4 incelendiginde talus
orneklerimizin eklem yiizii seklinin biiylik ¢ogunlukla
B2 tipinde oldugu, calcaneus orneklerimizin ise yakin
ylizdelerle farkli eklem yiizii tiplerini icerdigi
goriilmektedir. Nitekim benzer caligmalar
incelendiginde eklem yiizii varyantlarimizin birbirinden
farkli oldugu goriilmektedir.2® Dolayisiyla, eklem yiizii
varyasyonlarinin calcaneus ve talus’un morfometrik
degerlerini etkileyebilecegi sdylenebilir. Calcaneus’un
aksine talus’un APt ve TGt degerleri benzer ¢alismalarla
kiyaslandiginda muhtemelen irksal ve/veya cinsiyete
bagli farkliliklar nedeni ile her iki parameternin de
benzer yonde degistigi goriilmektedir. Boyan ve ark.,
Dursun ve ark., Ilgaz ve Ulkir sag ve sol APt ve TGt
degerleri calismamizin bulgularma benzerdir?*® Garg
ve ark. ile Kolap ve ark.’nin sirasiyla sagda 51,1+4,5,
50,85+3,44 solda 50,9+3,5, 51,87+3,86 olan APt
degerleri calismamizin  bulgularindan  disiiktiir.®'®
Benzer sekilde Singh ve Singh’in ise Hint
popiilasyonuna ait 66 talus’ta 52,74+4,39 olan APt
degeri bulgularmmuzdan disiiktiir.® Ayni ¢ahismada,
31,44+273 olarak talus genisligini de oldukga diisiik
tespit etmislerdir. Benzer sekilde, STu ve STg
degerlerinin sulcus calcanei kadar varyasyonel olmadigi
goriilmektedir. Ozellikle SCu benzer calismalarda
oldukca genis bir aralik degerinde tespit edilmistir.
Dursun ve ark.’min sagda 2344,1, solda 21,62+4,56 olan
SCu degerleri bulgularmmza benzerdir.? Boyan ve

ark.’nin sagda 32,42+3,23, solda 31,85+2,76, Singh
total 33,4+3,8, Kolap ve ark.’min sagda 34,62+2,59,
solda 34,843,3 olan SCu degerleri birbirine benzer
ancak bulgularimizdan yiiksektir.>®*" Garg ve ark. ise
SCu’nu sagda 45,9+3,2, solda 46,5+3.,4 olarak oldukca
yiiksek bildirmislerdir.’ Sulcus calcanei genislik
degerleri ise Garg ve ark., Dursun ve ark., Boyan ve ark.,
Singh, Jyotsna ve Mamidi bulgular1 biririne ve
calismamizin bulgularina yakin iken Kolap ve ark.
sagda 10,85+2,12, solda 10,69+2,07 olarak oldukca
yiiksek bildirmislerdir.?***'%!” Buna karsin Kolap ve
ark.’nin sagda 2,67+0,77 solda 2,93+0,83 olan SCd
degerleri calismamizin bulgular1 ile de benzer olan
Boyan ve ark.’nin sagda 4,43+1,05, solda 3,99+0,81,
Garg ve ark.’nin sagda 3,240,8, solda 3,8+0,7
degerlerinden diisiiktiir.>°*° Sulcus calcanei’nin derinlik
ve genislik degerlerinden bagimsiz olarak ozellikle
uzunlugunun oldukca varyasyonel oldugu
goriilmektedir. STg ve STu degerlerimiz Dursun ve ark.,
Boyan ve ark, Garg ve ark, Ilgaz ve Ulkir’in
bulgularina benzerdir.>*>° Ancak Kolap ve ark.’mn
sagda 31,4442 .82, solda 32,01+2,78 olan STu ve sagda
10,08+3,47, solda 10,9+3,45 olan STg degerleri
bulgularimizdan oldukga yiiksek, STd degerleri ise
calismamizin bulgular1 gibi Dursun ve ark., Boyan ve
ark., Garg ve ark., llgaz ve Ulkir’in STd degerlerine
benzerdir.?**9! Calismamizda BA sag ve sol tarafa ait
orneklerimizde farklt bulunmaz iken BBU sol tarafta
daha yiiksek tespit edildi. Singh ve Singh BA degeri
sagda 154,94+3,84, solda 152,81+5,15 olarak
bulgularimiza benzerdir.® Ancak sagda 16,12+2.31,
solda 15,34+3,07 olan BBU degerleri, Oncesinde
bahsedildigi lizere ¢alismamizdan diisik APt
degerlerinin  de  muhtemel etkisi  nedeniyle,
bulgularimizdan disiiktiir.

Calismamizda hem sag hem de sol calcaneus
orneklerinde en fazla Al tipi (%40,3), talus 6rneklerinde
ise B2 tipi (%69,1) eklem yiizii morfolojisi tespit edildi.
A tipi calcaneus eklem yiiziinlin subtalar artrit
gelisiminde diger eklem yiizii tiplerine kiyasla daha
diisiik bir predispozisyon faktorii oldugu bildirilmigtir™*
Tablo 5°de farkl aragtirmalarda tespit edilen eklem yiizii
varyantlarinin yiizde degerleri ve farkli popiilasyonlarda
eklem yilizii varyantlarimin sikligmm o6nemli 6lgiide
degistigi hatta ayn1 popiilasyon igerisinde dahi
farkliliklarin =~ bulundugu  goriilmektedir.  Nitekim,

calismamizin orneklemine benzer Tiirkiye
popiilasyonunda talus ve calcaneus eklem ylizii
morfolojisini degerlendirmis olan caligmalar
incelendiginde bulgularimizin farklilastig1

goriilmektedir. Boyan ve ark. Al tipi calcaneus’u %8,7
oraninda, A4 tipinden (%3,5) sonra en disiik,
caligmamizda tespit etmedigimiz A3 tipi calcaneus’u ise
%21,9 olarak oldukca yiiksek tespit etmislerdir (5).
Dursun ve ark.’da ¢alismamiza benzer A4 tipi calcaneus
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tespit etmemislerdir ancak ¢aligmamizin aksine, Boyan
ve ark.’na benzer calcaneus 6rneklerinde en fazla A2 tipi
(%16,6), en az Al (%5,5) ve A3 tipi (%5,5) tespit
etmislerdir.>® Uygur ve ark.’da calcaneus érneklerinde
C tipinden (%2.2) sonra en az Al tipi (%4) tespit
etmislerdir.’® Boyan ve ark. %12,4, Uygur ve ark. %13
olarak A2 tipi calcaneus’u c¢aligmamizdan diisiik
bulmuslardir.® Bunun yaninda Dursun ve ark., Boyan ve
ark. calismamizin aksine C tipi calcaneus tespit
etmemislerdir.>® Dursun ve ark., Boyan ve ark., Uygur
ve ark. sirasiyla %44,4, %35,4, %33 olarak en fazla B2
tipi calcaneus tespit etmislerdir.?®>*® Calismamizda ise
sag ve sol orneklerimizin toplaminda %4,05 olarak en
diisiik B2 tipi calcaneus tespit ettik. Calismamizda B2
tipi (%69,1) eklem yiizii morfolojisi gosteren talus
tipleri ise oldukg¢a yiiksek tespit edildi. Caligmamiza
benzer sekilde Dursun ve ark.’da talus Orneklerinde
oldukga yiiksek bir siklikta B2 tipi (%73,9) tespit
etmisler, C tipi eklem yiizii morfolojisine sahip talus ise
saptamamuslardir.? Boyan ve ark. ise en fazla B1 tipi
(%55,9), sonrasinda B2 tipi (%42,4) talus Ornegi
bildirmisler, C tipi talus saptamamuﬂardu.5 llgaz ve
Ulkir’de Boyan ve ark.’na benzer sekilde toplam 87
talus’un %65,5’inde B1 tipi, %29,9 oranda B2 tipi talus
tespit etmislerdir.*®> Dursun ve ark., Ilgaz ve Ulkir
calismamiza benzer sekilde A3, A4 ve C tipi eklem yiizii
morfolojisi gdsteren talus tespit etmemislerdir.?*
Tiirkiye popiilasyonunda yapilan bahsedilen ¢aligmalar
ile bulgularimiz arasinda calcaneus eklem yiizii

morfolojisinin ~ talus’dan  varyasyonel oldugu
goriilmektedir.  Dolayisiyla, benzer c¢aligmalarla
kiyasladigimizda calcaneus 6rneklerimizin morfometrik
ozelliklerinin daha varyasyonel olmasinin biiyiik 6l¢iide
farkli eklem yiizii varyantlarina bagli oldugu
sOylenebilir.

Klasifikasyon kriterleri calismamizdan farkli olsa da
benzer morfolojiler karsilagtirildiginda, Vucinic ve ark.
Sirp popiilasyonuna ait calcaneus Orneklerinde total
eklem yiizii alanin1 A tipinde 1,856 mm?, B tipinde 862
mm? olarak, Yang ve ark. Cin popiilasyonunda A tipinde
8,13+1,64 cm?, BI tipinde 7,71+1,68 cm?, B2 tipinde
8,38+1,76 cm? C tipinde ise 9,31+3,96 cm?® olarak
¢alismamizin bulgularindan yiiksek bildirmislerdir.***
Kullar ve ark.’mn Hintli popiilasyona ait 200
calcaneus’ta On, orta ve arka eklem yiizey alan degerleri
sag ve sol tarafa ait 6rneklerde sirasiyla 73,25+22,66 ve
72+20,48 mm?, 130,84+30,87 ve 130,5+43,29 mm?
515,78482.64 ve  484.46+9841 mm? olarak
calismamizin  bulgularina  oldukca yaklndlr.20
Calismamizin eklem yiizii alan degerleri Tablo 3 ve 4°te
goriilmektedir. Talus’ta 6zellikle orta ve arka eklem
yiizii alan degerlerinin calcaneus 6rneklerinden oldukg¢a
yiiksek olmasi dikkat g¢ekicidir. Eklem yiizii alaninin

kiiciik degerlerde olmasi eklem instabilitesi ile
iliskilendirilmektedir.™  Dolayisiyla  subtalar  ve
talocalcaneal eklem stabilitesinde talus’un daha

fonksiyonel oldugu sdylenebilir.

Tablo 5: Talus ve calcaneus eklem vyiizii varyantlarinin literatiirde yer alan diger caligmalarin sonuglar ile

karsilagtirilmasi
.

Yazarlar / TipA (%) AL(%) A2(%) A3(%) A4(%) TipB (%) BL1(%)  B2(%) P C
Popiilasyon TIC TIC TIC TIC T/ TIC TIC TIC \T”f’c)
?::;“yrl"e ark. (2)/ 86277 055  86/166 055 00 913722 173/27,7 739444 00
Eﬁg‘:ﬁ;’; ark. (3)/ 2.2/16,4 1,00 1141 0102 021 96886 587/69,4 381122  0/2,1
llgaz ve Ulkir (4) / 45)- 11/- 3.4/- 0r- o-  955- 65.5/- 209/ 0l
Tiirkiye
Boyan ve ark. (5) / 17)- 087 17124 0139 035  983- 5500261 424/354  0/0
Tiirkiye
Dhakal ve ark. (6) / 142,25 - - - 40 -/56,34 - - 1,41
Nepal
Ukoha veark . (7) / 36,8 - - - d- 1632 77 1555 10
Nijerya
Garg (11) / Hindistan -125,8 -/- -/- -/- -/- -72,3 -/ -/ -/1,6
Phunchagoveark. (12) 5 g, - - - - - 6721~  296/- 054/
/ Tayland
Bunning ve Barnet

| 167 n n n n ] n n )
(13) / ingiltere / / / / 133 / / 0
Kullar ve ark. (20) / 127 .15 S0 105 -A5  -[725 4130 1425 105
Hindistan
Cahsmamiz /Tirkiye  17,4/639 17,7403 01244 000 00  826/361 132/175 69,1/405 01375

T/C: Talus/Calcaneus

Talus ve calcaneus’un eklem yiizlerinin tiplendirilmesi,
eklem yiizii alan degerlerinin bilinmesi eklem yapisinin
dogru bir sekilde analiz edilmesinde dolayisiyla ilgili

bolge patolojilerinin ¢éziimlenmesinde Onem arz
etmektedir. Cerrahi miidahaleler esnasinda bdlgenin
anatomik yapisinin iyi bilinmesi, operatoriin cerrahi
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ve/veya tedavi prosediiriinii planlamasinda 6nemlidir.
Bulgularimizin  ayak bilegi eklem kompleksinin
biyomekanik ve anatomik Ozelliklerini birlestirerek,
talar ve calcaneal eklem ylizii varyantlarinin da
morfometrik parametrelere olan etkisinin dikkate
alindig1 daha ayrintili arastirmalara rehber olacagini
diisiinmekteyiz.

Cikar c¢atigsmasi: Tium yazarlar cikar
olmadigini beyan etmistir.

Yazarhik Katki beyani: Hipotez: EDI, IA, Tasarim: EDI,
IA, Veri toplama ve isleme: CG, Veri Analizi: EDI,
Makale yazimi: EDI

Tesekkiir: Aydin Adnan Menderes Universitesi, Tip
Fakiiltesi, Anatomi Anabilim Dali Kemik Arsivi’nin
kurulmasina olan katkilar1 nedeni ile Prof. Dr. Hulki
Basaloglu’na tesekkiir ederiz.

Finansal destek: Yazarlar bu makalenin arastirilmasi,

catismast

yazarlig1 ve/veya yaymlanmasi i¢in herhangi bir mali
destek almamustir.

Etik kurul onami: Bu calismanin yapilabilmesi igin
Aydin  Adnan Menderes Universitesi Girisimsel
Olmayan Klinik Arastirmalar Etik Kurulu’nun etik
onayt alinmistir (Karar no: 2024/99 numarali, Tarih:
16.05.2024).
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0z

Amag: Meme kanseri, kadinlar arasinda en yaygin kanser tiirii
olup, 6zellikle gelismekte olan iilkelerde insidans ve mortalitesi
artmaktadir. Tarama programlari, hastalik belirtileri ortaya
¢tkmadan Once hastalig1 tespit etmeyi amaglar. Tiirkiye'de 40-69
yas arast kadinlar igin iki yilda bir mamografi taramasi
onerilmektedir. Bu ¢aligmanin amaci, meme kanseri tanisi almig
ve tedavileri tamamlanmis hastalarin, tani Oncesinde aile
hekimlerinden kanser taramasi hizmeti alma durumlarini
degerlendirmektir.

Gere¢ ve Yontemler: Kesitsel analitik desende planlanan
caligma, [zmir Katip Celebi Universitesi Atatiirk Egitim ve
Arastirma Hastanesi Tibbi Onkoloji kliniginde, 40-70 yas aras1
meme kanseri tedavileri tamamlanmis kadin hastalar {izerinde
yiriitildi. Veri toplama siireci Haziran-Agustos 2020'de
gerceklestirildi. Veriler, hastalarin sosyodemografik ozellikleri
ve meme kanseri taramalariyla ilgili bilgi iceren 35 soruluk bir
form kullanilarak toplandi. istatistiksel analizler SPSS 16
programi ile yapildi.

Bulgular: Caligmaya 225 kadin dahil edildi ve bunlarin
%47,1'ine  tan1 konulmadan Once mamografi c¢ekilmesi
oOnerildigi goriildii. Hastalarin sosyodemografik o6zellikleri ve
yasam tarzi aligkanliklar ile tarama Onerisi almalar1 arasinda
istatistiksel anlamli iligki bulunmadi. Birinci basamak hekimleri
tarafindan iletisime gegilen, ailede meme kanseri Oykiisii
sorgulanan, klinik meme muayenesi yapilan veya kendi kendine
meme muayenesi 6gretilen kadmlarin tanidan 6nce mamografi
Onerisi alma orani daha yiiksekti. Lojistik regresyon analizinde,
iiniversite ve daha yiiksek egitim diizeyine sahip kadinlarin
birinci basamakta daha az oranda mamografi ¢ektirme Onerisi
aldig1 bulundu.

Sonug: Kanser taramalari, hastalarin yagsam siiresi ve kalitesine
olumlu etkisi olan uygulamalardir. Birinci basamak hekimleri,
kanser taramalar1 konusunda onemli bir role sahiptir. Kanser
tarama programlarmin hedeflerine ulasabilmesi i¢in istikrarli bir
politika siirdliriilmesi ve saglik calisanlarinin  bilgi  ve
farkindaliklarinin artirilmasi biiyiik nem tasimaktadir.

Anahtar Kelimeler: Mamografi, meme kanseri, tarama

ABSTRACT

Objective: Breast cancer is the most common type of cancer
among women, with increasing incidence and mortality,
especially in developing countries. Screening programs aim to
detect the disease before symptoms appear. In Tiirkiye, biennial
mammography screening is recommended for women aged 40-
69. This study aims to evaluate the status of breast cancer
screening services received from primary care physicians by
patients diagnosed with and treated for breast cancer.

Material and Methods: The study, planned in a cross-sectional
analytical design, was conducted at the Medical Oncology
clinic of Izmir Katip Celebi University Atatiitk Training and
Research Hospital on female patients between the ages of 40-70
who had completed breast cancer treatments. Data collection
was conducted from June to August 2020. Data were gathered
using a 35-item form that inquired about patients'
sociodemographic characteristics and breast cancer screening
experiences. Statistical analyses were performed using SPSS
16.

Results: The study included 225 women, of whom 47.1% had
received a recommendation for a mammogram before
diagnosis. There was no statistically significant relationship
between sociodemographic characteristics and lifestyle habits
and receiving a screening recommendation. Women who were
contacted by their primary care physicians, asked about family
history of breast cancer, received clinical breast exams, or were
taught self-breast examination were more likely to have
received a mammography recommendation before diagnosis.
Logistic regression analysis indicated that women with a
university-level education or higher were less likely to receive a
mammography recommendation.

Conclusion: Cancer screenings are evidence-based practices
that positively impact patients' lifespan and quality of life.
Primary care physicians play a crucial role in cancer screenings.
To achieve the goals of cancer screening programs, it is
essential to maintain consistent policies and enhance the
knowledge and awareness of healthcare workers.

Keywords: Mammography, breast cancer, screening
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GIRiS
Meme kanseri, kadinlar arasinda en yaygin goriilen
kanser tiiriidiir ve insidans ile mortalite oranlar1 6zellikle
gelismekte olan iilkelerde siirekli artis gdstermektedir.*
Diinya Saghk Orgiitiiniin verilerinde 2018 yilinda iki
milyondan fazla yeni meme kanseri vakasi tespit edilmis
olup, bu hastalik kadinlarda kansere bagli 6liimlerin
%15'ini olusturmaktadir.?
Tarama programlari, her iilke i¢in 6zel yonergeler ile
diizenlenen ve hastaliga bagli belirti ve semptomlar
heniiz olusmadan once hastalig1 yakalamay1 amaglayan
bir dizi tetkik ve muayeneden olusmaktadir.’4
Mamografi ile meme kanseri taramasinin kadinlarda
hastaliga bagli morbidite ve mortaliteyi azalttig1
bilinmektedir. Tiirkiye’de meme kanserini erken teshis
etmeye yonelik 40-69 yas aras1 kadmnlarda iki yilda bir
mamografi taramasi dnerilmektedir.> Ayrica 20 yas {istii
kadinlarin ayda bir kendi kendine meme muayenesi
(KKMM) yapmalarina yonelik danismanlik hizmeti
verilmesi ve yilda bir klinik meme muayenesi (KMM)
yapilmas: 6neriler arasindadir.?
Kanser taramalarinda ulasilmak istenen hedef taranmasi
gereken niifusun %70’ine ulagsmaktir. Bu hedefin
gerceklestirilebilmesi i¢in tarama programlarinin aile
hekimlerinin merkezde oldugu bir sistem ile
yiiriitiilmesi gerekmektedir.>® Aile hekimleri gorevleri
geregi toplum ile yakin temas igerisindedir ve topluma
kanser taramalarmi ve amaglarimi anlatabilecek ve
gerektiginde yiiz yiize veya telefon ile kisileri kanser
tarama programina davet edebilecek konumdadir.'®
Klinik pratikte ise birinci basamakta saglik hizmeti
sunan kisilerin hastalara yaklasimi ve Onerilerinde
farkliliklar oldugu goriilmektedir.®
Bu ¢alismada meme kanseri tanisi alan ve tedavileri
tamamlanan hastalarin, tan1 almadan Once aile hekimleri
tarafindan kanser taramasina yonelik hizmet alma
durumlarmin degerlendirilmesi amaglanmuistir.

GEREC ve YONTEM

Evren ve Orneklem

Kesitsel analitik nitelikte tasarlanan c¢alisma, Haziran-
Agustos 2020 tarihleri arasinda izmir Katip Celebi
Universitesi Atatiirk Egitim ve Arastirma Hastanesi
Tibbi Onkoloji kliniginde gergeklestirildi. Kemoterapi
ve radyoterapi tedavileri tamamlanarak kiir saglanan,
40-70 yas aras1 kadin meme kanseri izlem hastalari
caligma hakkinda bilgilendirildi ve goniillii olan hastalar
caligmaya dahil edildi. Psikiyatrik hastaligi olan ve
okuma yazma bilmeyen hastalar ¢alismaya alinmadi.
Calismanin yiriitiildiigii 3 aylik siirecte, Tibbi Onkoloji
poliklinigine bagvuran meme kanseri kontrol hastasi
say1st ortalama 600 olarak belirlendi. %95 giiven araligi,
%S5 hata payr ve Tiirkiye Kanser Kontrol Programi
raporuna gore Tiirkiye’de meme kanseri tarama oraninin

%33,5 oldugu g6z Oniine alindiginda, c¢aligmanin
orneklem biiyiikliigii en az 222 kisi olarak hesaplands.”
Verilerin Toplanmasi

Veriler, arastirmacilar tarafindan hazirlanan 35 soruluk
bir form kullanilarak elde edildi. Formda hastalarin
sosyodemografik  Ozellikleri ve yasam tarzi
aligkanliklarina yonelik, egitim durumu, ¢aligma
durumu, sosyal giivence, medeni durum, gelir algisi,
sigara ve alkol kullanimi, diizenli egzersiz yapma
durumu, yasam kalitesi algis1 ve ailede meme kanseri
Oykiisii sorgulandi. Ayrica hastalarin ek kronik hastalik
varliklari, ek kronik hastaliklar1 nedenli diizenli ilag
kullanimlari, kemoterapi ve radyoterapi alma durumlari
ile meme kanseri nedenli diizenli ila¢ kullanimlar
arastirildi. Hastalarin birinci basamakta meme kanserine
yonelik hizmet alma durumlart ile ilgili ise, meme
kanseri tanis1 Oncesi aile hekimine diizenli basvuru
yapma, birinci basamaktan telefon ile aranma, birinci
basamakta meme kanserine yonelik aile Oykiisii
sorulma, birinci basamakta kendi kendine meme
muayenesi anlatilma, birinci basamakta klinik meme
muayenesi yapilma, mamografi ¢ektirme ve meme
kanseri tanisi sonrasi aile hekimine takibe gitme
durumlart incelendi. Caligmaya katilimi uygun olan
hastalara, calismanin amact anlatilarak sozlii ve yazilt
onamlari alindi. Veri formu yiiz yiize goriisme yontemi
ile uygulandi.

Istatistiksel Analiz

Calismanin istatistiksel analizi i¢cim SPSS 16 paket
programi kullanildi ve verilerin normal dagilima
uygunlugu i¢in hem gorsel (histogram ve olasi grafikler)
hem analitik yontemler (Kolmogorov-Smirnov testi)
incelendi. Verilerin normal dagilima uymadigi
belirlendiginden iki bagimsiz grubun istatistiksel
kargilagtirmasi i¢gin Mann Whitney U testi kullanild1.
Kategorik degiskenlerin gruplar arasi karsilagtirmalari
Ki-kare testi ile yapildi. Sayisal veriler median (min-
max), kategorik veriler say1 ve yiizde olarak ifade edildi
ve tip 1 hatanin 0,05’in altinda oldugu degerler
istatistiksel olarak anlamli kabul edildi. Lojistik
regresyon modeli Backward yontemi kullanilarak
olusturuldu ve her bir degiskenin mamografi Onerisi
alma durumu ile iliskisi ayr1 ayr1 degerlendirildi. p<0,25
olan degiskenler regresyon modeline dahil edildi. Multi-
kolineariteyi dnlemek icin yiliksek korelasyon gosteren
degiskenler modele alinmadi. Modelin uyumu Hosmer-
Lemeshow testi ile degerlendirildi ve prediksiyon
degerinin yiiksek oldugu bulundu (p=0,980).
Calismanin etik kurul onayi, Izmir Katip Celebi
Universitesi ~ girisimsel olmayan etik kurulundan
12.05.2020 tarihli ve 661 say1l1 kararla alinmistir.

BULGULAR

Calismaya toplam 225 kadin dahil edildi ve 116 (%51,6)
kadina meme kanseri tanisi konmadan Once birinci
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basamakta mamografi tetkiki yaptirmasi Onerildigi
goriildi. Mamografi tetkiki onerilmeyen 109 kadinin
median yag degeri 56 (min-max: 32-78), onerilen 116
kadinin median yas degeri 53 (min-max: 30-80) idi. iki
grup arasinda istatistiksel olarak anlamli fark yoktu
(p=0,130).

Yapilan tek degiskenli analizlerde tani almadan 6nce
birinci basamakta mamografi ¢ektirme onerisi yapilmasi
ile sosyodemografik ozellikler ve yasam tarzi
aligkanliklar1 arasinda istatistiksel olarak anlamli bir
iligki bulunmadi (tim degiskenler i¢in; p>0,05) (Tablo
1). Yine hastalarin bilinen hastalik varligi, diizenli ilag
kullanim1 ve meme kanseri nedenli kemoterapi veya
radyoterapi alma durumlar1 ile mamografi ¢ektirme
Onerisi yapilmasi arasinda istatistiksel olarak anlaml

fark bulunmadi (tiim degiskenler i¢in; p>0,05) (Tablo
2).

Tek degiskenli analizlerde, aile hekimince arananlar,
meme kanserine yonelik aile Oykiisii olup olmadigi
sorulanlar, KMM yapilanlar ve KKMM anlatilanlarin
tarama amacgli daha fazla mamografi ¢ektirme Onerisi
aldiklar1 bulundu_(belirtilen degiskenler i¢in; p<0,001)
(Tablo 3).

Meme kanseri tanisi almadan Once birinci basamaktan
mamografi ¢ektirme Onerisi almak iizerine olusturulan
lojistik regresyon analizi sonucunda, liniversite ve iisti
diizeyde egitime sahip olanlarin daha az mamografi
cektirme oOnerisi aldiklar1 goriildii (f=0,180, %95GA:
0,041-0,800, p=0,023) (Tablo 4).

Tablo 1: Hastalarin sosyodemografik 6zellikleri ve yasam tarzi aligkanliklar

Mamografi Onerisi Mamografi Onerisi
Degiskenler Almayanlar Alanlar X2 p degeri
n (%) n (%)
Egitim
Ilkokul ve alt¥ 70 (53,4) 61 (46,6) 3,690 0.158
Ortaokul ve lise 24 (38,7) 38 (61,3)
Yiiksekokul 15 (46,9) 17 (53,1)
Calisma durumu
Calismiyor 90 (48,1) 97 (51,9) 0,044 0,833
Calisiyor 19 (50) 19 (50)
Sosyal giivence
Yok 10 (47,6) 11 (52,4) 0,06 0,937
Var 99 (48,5) 105 (51,5)
Medeni durum
Bekar 28 (53,8) 24 (46,2) 0,790 0,374
Evli 81 (46,8) 92 (53,2)
Gelir algis1
Gel{r!m g!der!mden.az 63 (48,5) 67 (51,5) 1655 0.437
Gelirim giderime esit 37 (45,7) 44 (54,3)
Gelirim giderimden fazla 9 (64,3) 5 (35,7)
Sigara kullanimi
Kullanmiyor 92 (48,7) 97 (51,3) 0,026 0,873
Kullaniyor 17 (47,2) 19 (52,8)
Alkol kullanim
Kullanmiyor 106 (49,8) 107 (50,2) 2,790 0,095
Kullaniyor 3 (25) 9 (75)
Diizenli egzersiz yapma
Yapmiyor 93 (48,9) 97 (51,1) 0,124 0,725
Yapiyor 16 (45,7) 19 (54,3)
Yasam kalitesi algisi
Cok kotii veya kotii 29 (43,3) 38 (56,7) 1,017 0,313
Orta veya iyi 80 (50,6) 78 (49,4)
Ailede meme kanseri oyKkiisii
Yok 82 90 0,173 0,677
Var 27 26

n: Sayi, X2 Ki-kare test istatistigi

KUTFD | 10



Cakir M ve ark: KU Tip Fak Derg 2025;27(1):8-13
Meme Kanseri Izlem Hastalarinin Taranma Durumlari Doi: 10.24938/kutfd. 1520182

Tablo 2: Hastalarin bilinen hastalik ve tedavi dykiist

M?-)T:fiziaﬁ Mamografi Onerisi
Degiskenler Alanlar X% pdegeri
Almayanlar n (%)
n (%)
Kronik hastalik varh@:
Yok 55 (43,7) 71 (56,3) 2,635 0,105
Var 54 (54,5) 45 (45,5)
Diizenli ila¢ kullanimi
Yok 57 (44,5) 71 (55,5) 1,820 0,177
Var 52 (53,6) 45 (46,4)
Kemoterapi dykiisii
Yok 14 (36,8) 24 (63,2) 2,464 0,116
Var 95 (50,8) 92 (49,2)
Radyoterapi oykiisii
Yok 18 (48,6) 19 (51,4) 0,001 0,978
Var 91 (48,4) 97 (51,6)
Meme kanseri nedenli diizenli ila¢c kullanimi
Yok 24 (52,2) 22 (47,8) 0,322 0,570
Var 85 (47,5) 94 (52,5)

n: Sayi, , X2 Ki-kare test istatistigi

Tablo 3: Hastalarin birinci basamakta meme kanserine yonelik hizmet alma durumlari

Mamografi Onerisi ~ Mamografi Onerisi
Degiskenler Almayanlar Alanlar X2 p degeri
n (%) n (%)
Meme kanseri tamis1 oncesi aile
hekimine diizenli basvuru yapma
durumu 0,790 0,374
Hayir 28 (53,8) 24 (46,2)
Evet 81 (46,8) 92 (53,2)
Birinci basamaktan telefon ile
aranma durumu
Hayir 107 (64,5) 59 (35,5) 64,996  <0,001*
Evet 2(3,4) 57 (96,6)
Birinci basamakta meme kanserine
yonelik aile oykiisii sorulma durumu
Hayir 102 (69,4) 45 (30,6) 74,469 <0,001*
Evet 7(9) 71 (92)
Birinci basamakta kendi kendine
meme muayenesi anlatilma durumu
Hayir 104 (70,7) 43 (29,3) 84,459  <0,001*
Evet 5(6,4) 73 (93,6)
Birinci basamakta klinik meme
muayenesi yapilma durumu
Hayir 105 (54,7) 87 (45,3) 20429 <0,001*
Evet 4(12,1) 29 (87,9)
Mamografi ¢ektirme durumu
Hayr 105 (58,7) 74 (41,3) 36,578 <0,001*
Evet 4 (8,7) 42 (91,3)
Meme Kkanseri tamis1 sonrasi aile
hekimine takibe gitme durumu
Hayir 106 (56,1) 83 (43,9) 21,608 <0,001*
Evet 3(8,3) 33(91,7)

n: say1, X?: Ki-kare test istatistigi, * Istatistiksel anlamlilik (p <0.05)
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Tablo 4: Mamografi ¢ektirme Onerisi almak tizerine olusturulan lojistik regresyon analizi

Belirleyici faktorler Odds orani (Cok degiskenli) p degeri
B 95% GA

Yas 1,001 0,945;1,026 0,969
Egitim

Ortaokul ve lise 0,549 0,250;1,206 0,135

Yiiksekokul 0,180 0,041,0,800 0,023*

Alkol kullanimi 0,439 0,050;3,829 0,457

Kronik hastalik varhg: 1,772 0,912;3,444 0,091

Diizenli ila¢ kullanimi 0,093 0,004,;2,059 0,133

Kemoterapi oyKiisii 0,750 0,304;1,855 0,534

Ailede meme kanseri dyKkiisii sorulma 0,769 0,336;1,758 0,533

Lojistik regresyon analizi Backward metodu ile olusturulmustur, p: regresyon katsayisi, GA: Giiven aralig1, * Istatistiksel anlamlilik

(p <0,05)
TARTISMA

Bu calismada, meme kanseri tanisi alan ve tedavileri
tamamlanan hastalarin, tan1 almadan Once aile hekimleri
tarafindan kanser taramasina yonelik verilen hizmetleri
degerlendirildi. Elde ettigimiz
degerlendirildiginde, meme kanseri
hastalarin yaklasik yarisina (%51,6) kanser tanisi
konmadan oOnce birinci basamakta mamografi
¢ektirmesi  Onerildigi  goriildii. Tek  degiskenli
analizlerde, aile Oykiisii sorulanlar, KMM yapilanlar,
KKMM anlatilanlar ve meme kanseri tanisi sonrasi
basamaga kontrole gidenlerin daha sik
mamografi onerisi aldigt bulundu. Cok degiskenli
analizlerde ise liniversite ve lizeri egitim diizeyine sahip
olanlarin daha az mamografi 6nerisi aldig1 tespit edildi.
Bahgesehir'de yapilan toplum tabanli mamografik
tarama projesinde evden davetle yapilan taramalarin
erken tani saglama konusunda etkili oldugu
goriilmiistiir.® Tiirkiye'de meme kanseri tarama
hizmetleri, Kanser Daire Baskanligi verilerine gore
2014 yilinda hedef gruptaki 5,6 milyon kadinm

veriler

tanis1  alan

birinci

%33,5'ine ulasilmistir.” Bizim ¢alismamizin sonucunda
meme kanseri tanisi almadan Once birinci basamakta
mamografi tarama Onerisi alanlarin orant %47,1 olarak
bulundu. Tarama programinin basarili olabilmesi i¢in
hedef toplumun %70’ine ulasilmasi  gerektigi
diisiiniildiigiinde, iilkemizde meme kanseri taramasina
davet edilme ve kanser taramas1 yaptirma oranlari diisiik
kalmaktadir.2® Bu meme kanseri ile
miicadelede hedef toplumun farkindaliginin artirilmasi,
saglik sisteminin altyapisinin giiclendirilmesi ve toplum

sonuglar,

tabanli  tarama  projelerinin
gerekliligini vurgulamaktadir.

Aile hekimlerinin meme kanseri taramasinda, kadinlari
tarama programlarina katilmaya tesvik etmek,
bilgilendirmek, muayene etmek, risk gruplarim
belirlemek ve takip etmek gibi Onemli gorevleri
mevcuttur.® Bizim ¢alismamizda yapilan tek degiskenli
analizlerde aile hekimleri tarafindan aranan, KMM
yapilan, KKMM anlatilan, meme kanserine yonelik aile
Oykiisli sorulan ve meme kanseri tanisi sonrasi birinci

yayginlastirilmasi

basamaga kontrollere gidenlerin tani dncesi daha fazla
mamografi ¢ektirme Onerisi aldiklari bulundu. Klinik
aragtirmalar, yapilan mamografi
taramasimin meme kanserine bagl 6liimleri azalttigini,
KKMM ve KMM’nin ise meme kanseri farkindaligini
artirdigini ortaya koymaktadir.’ Bu sebeple hastalarin
birinci basamaktan aranarak mamografi taramasi
hakkinda bilgilendirilmeleri, KKMM anlatilmas1 ve
diizenli aralarla KMM yapilmas1 olduk¢a énemlidir.°

Literatiirde, aile veya sosyal ¢evrede meme kanseri
varliginin kanser taramalarina katilimla pozitif bir iligki

evden davetle

gosterdigi calismalar bulunmakla birlikte, bu konuda
iliski bulunamayan caligmalar da mevcuttur. Ornegin,
Ozaydin, Duport ve Rahman ayr1 ayri yaptiklar
calismalarda, Oykiisii olan
kadmlarin daha fazla mamografi taramasina katildigini
tespit  etmislerdir.!*'*®  Carney, Chalmers ve
arkadaglarinin yaptiklar1 ¢aligmalarda ise kadinlarda
taramaya katilim ile aile 6ykiisii arasinda bir iligki tespit
edilememistir.'**> Bunun sebebi; ailesinde meme
kanseri olan kadinlarin bir kismimin tarama sonucunun

ailede meme kanseri

olumsuz olmasi endigesi yasayarak taramadan
kagabildikleri, kadinlarin diger bir kisminin ise net bir
sonu¢ alma arzusu ile meme kanseri taramasini
yaptirmaya egilimli olmalar1 olabilir.*®'7 Bu noktada
hastalarin  farkindaligini uygun
yonlendirmeleri yapabilmek adma birinci basamak
hekimlerinin  ailede = meme  kanseri
sorgulamalar1 oldukg¢a 6nemlidir.

Calismamizda {iiniversite ve daha yiliksek egitim

diizeyine sahip kadinlarin birinci basamakta daha az

arttirmak ~ ve

varligin

oranda mamografi ¢ektirme oOnerisi aldigt bulundu.
Literatiirde egitim diizeyi arttikga kisilerin birinci
basamak saglik kurulusuna daha az bagvurduklarini
gosteren calismalar mevcuttur.’®® Bunun iiniversite
mezunu Kisilerin beklentilerinin daha yiiksek olmas1 ve
dolaystyla ikinci ve Ugiincii basamak saglik kurulusunu
tercih edebilmelerinden kaynaklandig1
diisiiniilmektedir.?’ Birinci basamag1 aktif kullanmiyor
olmalar1 {iniversite mezunu kisilerin daha az oranda
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mamografi ¢ektirme Onerisi almalarinin bir nedeni
olabilir.

Verinin sadece tigiincii basamak bir saglik kurulugundan
toplanmis olmas1 c¢aligmanm kisithiliklarindan  biri
sayilabilir. Birinci ve ikinci basamak saglik tesislerinde
de benzer caligmalarin yapilmasi gerekmektedir.
Calismanin bir diger kisitlilig: verilerin kesitsel analitik
yontemle  toplanmasi  olabilir.  Sonug¢larimizda
buldugumuz kisilerin mamografi tarama Onerisi alma
durumlarm etkileyen faktorler ile etkilesimi, nedensel
mi iligkisel mi bilinememektedir. Prospektif olarak
planlanacak, hastalarin saglikli olduklar1 evreden
baslayacak uzun donem izlem ¢aligmalart konunun
aydinlatilmasinda fayda saglayabilir.

Sonu¢ olarak, kanser taramalar1 hastalarin yasam
stiresini ve kalitesini artiran kanita dayali tibbi
miidahalelerdir. Bu taramalar i¢in hastalara ulasma,
yonlendirme ve sonuglar1 takip etme noktasinda ilk
temas noktasi olan aile hekimleri, koruyucu saglik
hizmetlerinde kritik bir rol oynar. Birinci basamak
hekimlerinin ve saglik calisanlarinin kanser taramalari
konusundaki bilgi ve farkindaliklarinin yiiksek olmasi
toplum sagligi acisindan biiyiik Onem tasir. Aile
hekimlerinin hedef hasta popiilasyonundan kisiler
basvurdugunda, KKMM’nin nasil yapilacagini detayli
anlatmasit ve KMM’yi rutin sekilde uygulamasi,
mamografi taramasi konusunda hem hekim hem hasta
acisindan farkindalik yaratabilir. Yine tarama i¢in hedef
popiilasyonun, 6zellikle yiiksek egitim diizeyine sahip
kisilerin, yogun is hayati gibi nedenlerle aile hekimligi
birimine ulasamamasi durumunda hastalarin telefon ile
aranarak daveti mamografi taramasina katilimi olumlu
etkileyecektir.

Cikar Catismasi Beyani: Yazarlar c¢ikar catigmasi
olmadigini beyan ederler.

Katki Orani Beyanmi: Ana fikir/planlama: MC, EMK,
UO, AA; Analiz-yorum: MC, EMK, ZGG, YO; Veri
saglama: MC, EMK, ZGG, YO; Yazim: MC, YO, ZGG;
Gozden gegirme ve diizeltme: AA, UO, YK; Onaylama:
AA, UO, YK.

Destek ve Tesekkiir Beyani: Caligmada finansal destek
almmamustir.

Etik Kurul Onamui: Izmir Katip Celebi Universitesi
girisimsel olmayan etik kurulu 12.05.2020 tarihli ve 661
say1li kararla onaylamustir.
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SCREENING FOR SARCOPENIA INOLDER ADULTS LIVING
IN KIRIKKALE PROVINCE: APILOT STUDY

Kirikkale Ilinde Yasayan Yash Bireylerde Sarkopeni Taramasi: Pilot Calisma

Seyma AKDAGLI!

Meral SERTEL!

1 Kirikkale University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, KIRIKKALE, TURKIYE

ABSTRACT
Obijective: The aim of this study is to determine the prevalence

of sarcopenia in individuals aged 65 and older residing in
Kirikkale province.

Material and Methods: The study involved the assessment of
572 older adults registered at the Kirikkale Hiirriyet Family
Health Center. Demographic data was collected through a case
form. Cognitive status was assessed using the standardized
mini-mental test, physical performance was assessed with the
short physical performance battery, sarcopenia screening was
conducted using the sarcopenia screening test, physical
activities were measured using the physical activity scale for the
elderly, handgrip strength was measured with the baseline
digital hand dynamometer, and muscle masses were evaluated
with the inbody120 bioimpedance analysis device.

Results: The study revealed that out of 572 older adults, 31
(5.4%) had sarcopenia, with 19 (3.3%) of them having severe
sarcopenia. The prevalence of sarcopenia was found to be 5.4%.
When the symptomatic risk and sarcopenia status were
examined according to the gender of the individuals, it was seen
that 94.4% (186 people) of male individuals were healthy, and
5.6% (11 people) were at symptomatic risk. In terms of
sarcopenia status, it was determined that 94.9% (187
individuals) of male individuals were not at risk of sarcopenia,
3.6% (7 individuals) had sarcopenia, and 1.5% (3 individuals)
had severe sarcopenia. Among female individuals, 89.9% (337)
were healthy, and 10.1% (38) were at symptomatic risk. In
terms of sarcopenia status, 94.4% (354 people) of females were
found to be at no risk of sarcopenia, 1.3% (5 people) had
sarcopenia, and 4.3% (16 people) had severe sarcopenia.

Conclusion: The existence of sarcopenia in older adults should
not be overlooked, and necessary preventive measures should
be taken. Additionally, older adults at risk of sarcopenia should
be encouraged to participate in suitable exercise programs.

Keywords: Older adults, sarcopenia, muscle mass, muscle
strength

0z
Amagc: Bu ¢alismanin amaci Kirikkale ilinde yasayan 65 yas ve
tizeri yaslh bireylerde sarkopeni sikligini belirlemektir.

Gere¢ ve Yontemler: Calismaya Kirikkale Hirriyet Aile
572 yash birey dahil edildi.
Demografik veriler oldu formu kaydedildi. Yaslt bireylerin,
kognitif durumlart Standardize mini-mental testle, fiziksel
fiziksel
aktiviteleri yaslilar i¢in fiziksel aktivite Olg¢egi ile, sarkopeni

Sagligi Merkezine kayith

performans kisa fiziksel performans bataryasiyla,

taramas1 sarkopeni tarama testiyle degerlendirildi, el kavrama
giicii baseline dijital el dinamometresiyle ve kas Kkiitleleri
inbody120 biyoimpedans analiz cihaz ile l¢iildi.

Caligmada 572 yashi bireyden 3l'inde (%5,4)
sarkopeni oldugu, 19'unda (%3,3) ise siddetli sarkopeni oldugu
ortaya ¢ikti. %35,4 olarak bulundu.
Semptomatik risk ve sarkopeni durumu bireylerin cinsiyetlerine
gore incelendiginde erkek bireylerin %94,4'lintin (186 kisi)

Bulgular:

Sarkopeni prevalansi

saglikli, %5,6'smin (11 kisi) semptomatik risk durumunda

erkekler
degerlendirildiginde %94.,9'unun (187 kisi) sarkopeni riski

oldugu goriildii. Sarkopeni durumu acisindan

tasimadigl, %3,6'sinin (7 kisi) sarkopeni, %1,5'inin (3 kisi)

siddetli sarkopeni oldugu saptandi. Kadin bireylerde
%89,9'unun (337 kisi) saglikl, %10,1'inin (38  kisi)
semptomatik risk durumunda oldugu goriildi. Sarkopeni

durumu kadinlar agisindan degerlendirildiginde ise, %94,4'tiniin
(354 kisi) sarkopeni riski tasimadigi, %1,3'iniin (5 kisi)
sarkopeni, %4,3"linlin (16 kisi) siddetli sarkopeni oldugu
saptandi.

Sonug: Yasl bireylerde sarkopeni varligi goz ardi edilmemeli
ve gerekli Onleyici tedbirler alinmalidir. Ek olarak, sarkopeni
riski tastyan yasl yetiskinlerin uygun egzersiz programlarina
katilmalar1 tegvik edilmelidir.

Anahtar Kelimeler: Yasli eriskinler, sarkopeni, kas kiitlesi, kas
gicti
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INTRODUCTION
The World Health Organization defines old age as 65
and above, marking a period where both mental and
physical functions significantly decline, transitioning
from an independent state to dependency on others.!
Miller, on the other hand, characterizes aging as a
process where a physiologically and cognitively sound
adult transforms into less resilient individuals prone to
disability, illness, and death.? In Tiirkiye, the elderly
population, defined as 65 and above according to the
Turkish Statistical Institute data, increased from 8.5% in
2017 to 9.9% in 2022. Projections estimate this ratio to
be 10.2% in 2023 and 16.3% in 2040.34 With the
growing elderly population, geriatric syndromes have
become significant in the field of health.5 Geriatric
syndromes are defined as common disorders in elderly
individuals that can lead to mortality and morbidity.°
Conditions such as sarcopenia, frailty, falls, urinary
incontinence, malnutrition are among these syndromes.
Among these syndromes, sarcopenia, characterized by
progressive and generalized skeletal muscle mass and
strength loss, is associated with adverse outcomes such
as physical disability, poor quality of life, and increased
risk of mortality.”®
Sarcopenia is commonly observed in the elderly but can
also affect young adults. While some individuals have a
clear and singular cause of sarcopenia, in other cases, no
isolated cause is evident. Therefore, distinguishing
between primary and secondary sarcopenia in clinical
practice can be beneficial; primary when there is no
cause other than aging, and secondary when one or more
other causes are present.®
EWGSOP suggested a staging system in 2010, dividing
sarcopenia into presarcopenia, sarcopenia, and severe
sarcopenia. Presarcopenia is characterized by low
muscle mass, sarcopenia by low muscle mass
accompanied by low muscle strength or decreased.®
EWGSOP?2 further categorized sarcopenia into acute
and chronic forms. Sarcopenia lasting less than 6 months
is considered acute, while sarcopenia lasting more than
6 months is considered chronic. EWGSOP2 emphasizes
the need for periodic assessments of sarcopenia in
individuals at risk to determine how rapidly the
condition progresses or worsens.°
The term "EWGSOP2" refers to the European Working
Group on Sarcopenia in Older People's second set of
guidelines, which recommends a sequence for

Table 1: Post hoc power analysis results

sarcopenia screening, translated into Turkish as
'Vakalar1 bul, Degerlendir, Onayla, Siddeti belirle.' In
the screening process, they recommend using the
SARC-F questionnaire for case identification, handgrip
strength and sit-to-stand test for evaluation, and
bioelectrical impedance analysis (BIA), dual-energy X-
ray absorptiometry (DEXA), magnetic resonance
imaging (MRI), and computerized tomography (CT) for
confirming sarcopenia. For determining severity, they
suggest using the short physical performance battery,
walking speed, timed up-and-go test, and 400 m walking
tests.

Sarcopenia affects older adults at a rate ranging from 9%
t0 40.4%.! In a study conducted in Tiirkiye to identify
sarcopenia prevalence in individuals aged 65 and above,
the prevalence was found to be 5.2%, with rates of 4.1%
in females and 6.7% in males.*? In Japan, a prevalence
study based on EWGSOP criteria found that 22.9% of
women and 21.8% of men aged 65 to 89 were
sarcopenic.t®

The aim of this study is to determine the prevalence of
sarcopenia in individuals aged 65 and above in
Kirikkale, using the updated EWGSOP criteria from
2018. Additionally, the study aims to assess conditions
such as falls, balance problems, decreased physical
activity, and performance associated with sarcopenia.

MATERIALS AND METHODS
Participant
Between May 2023 and August 2023, a sarcopenia
screening was conducted on 572 individuals aged 65 and
above living in Kirikkale province, Tiirkiye, according
to the EWGSOP?2 criteria.
The ethical permission was obtained from the Kirikkale
University ~ Non-Interventional ~ Research  Ethics
Committee for the collection of the data. (Date:
21.12.2022, decision number: 2022.12.10)
Analyses for the study were conducted on the sample of
572 individuals. Cohen's effect sizes for PASE's "Work-
Related Activities” sub-factor were calculated as
r=0.324, with a test power of 99.9%. For the "free time
activities" sub-factor, the effect size was r=0.828, with a
test power of 100%, and for the total PASE, the effect
size was r=0.240, with a test power of 98.2%. Post Hoc
power analysis results utilizing effect sizes are presented
in Table 1. R v3.6.1 (R Core Team, Vienna, Austria)
program was used for power analysis.**

Gender +Ss Cohen's Effect Size Post Hoc Power Analysis
Work-related activities lll/(lgilqeale ggé?fgéig <0.001*** 0.324 99.9%
Free-time activities IIZ\Q?T:ZIe isgﬁ?% <0.001%** 0828 100%
Total PASE Male 130.14437.15 5 gopw 0.240 98.2%

Female 138.41+31.62

PASE: Physical Activity Scale for the Elderly
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Individuals aged 65 and above who were willing to
participate in the study and scored 24 or higher on the
mini-mental  state examination (MMSE) were
included.’® Individuals under the age of 65, those with
impaired communication, those unable to walk
independently (using a wheelchair), those unwilling to
participate in the study, and those not suitable for
bioimpedance analysis (wearing a pacemaker) were not

included in the study. In total, 572 individuals aged 65
and above were evaluated. Additionally, 70 individuals
who expressed unwillingness to participate in the study,
mentioned that they did not have time to participate, did
not want to descend stairs, carried a pacemaker, were not
mobile, or were not of suitable age were excluded from
the study (Figure 1).

[ Enrollment }

Assessed for eligibility (n=642)

Excluded (n=70)

O Not meeting inclusion critera (n=13)

!

¥

O Declined to participate (n=33
O Other reasons (n=2)

( Amnalysis

'

Sarcopemia analysed (n=371)

l

Sarcopsnia
probable (n=49)

n=31)

severs (n=19)

Figure 1: Flow diagram

Data Collection Tools

The demographic data of older adults, chronic diseases,
medications used, smoking and alcohol habits, and the
use of assistive devices were recorded using a case form.
Visual Analog Scale: A horizontal line was explained to
the patient with "0 'no pain at all', 10 'very severe,
unbearable pain' positioned on it, and the patient was
asked to score their pain on this line by answering the
question "On this line from 0 to 10, how many points
would you give to your current pain?"6
Anthropometric Measurements

The functionality of anthropometric measurements such
as mid-arm circumference and calf circumference has
been reported to predict overall health, nutritional
adequacy, and survival in the elderly.”8 It has been
shown that calf circumference below 31 cm for both
genders, arm circumference below 23 cm for women,
and below 24 cm for men are associated with
sarcopenia.t®-!

Grip Strength Measurement

Grip strength measurement is a good and simple method
to assess muscle strength.® Low grip strength is better
correlated with impaired mobility and undesirable
clinical outcomes relative to low muscle mass.?? Grip
strength measurement was performed in the sitting
position, shoulder adduction, elbow flexion at 90
degrees, forearm in a mid-position, supported, and wrist

in a neutral position, as recommended by the American
Occupational Therapy Association. During the test, a
one-minute break was given between each
measurement, and 3 measurements were taken to record
the average value.® Baseline Digital Hand
Dynamometer was used for grip strength measurement.
Muscle Mass Assessment

Bioimpedance analysis predicts fat and lean body mass,
is inexpensive, and easy to use. It has been used for more
than 10 years, and under standard conditions, BIA
predictions have been shown to correlate with MRI
results.?* The Inbody 120 Body Analysis Device was
used for muscle mass assessment in this study.
Mini-Mental State Examination (MMSE)

It is a test that evaluates individuals' cognitive status on
a scale of 30 points.?®

Short Physical Performance Battery (SPPB): The
balance tests include tandem, semi-tandem, and feet
side-by-side standing tests. Each test is explained and
demonstrated, support is provided until the patient
assumes the correct position, and when the patient
indicates readiness, support is withdrawn, and the
stopwatch is started. The stopwatch is stopped when the
patient moves their feet, attempts to seek support, or
completes 10 seconds. The test begins with the semi-
tandem position, where one heel is placed next to the
other foot's big toe. If the individual cannot maintain the

KUTFD | 16



Akdagh S and Sertel M.
Screening for Sarcopenia

KU Tip Fak Derg 2025;27(1):14-21
Doi: 10.24938/kutfd.1531024

semi-tandem position for 10 seconds, they move on to
the feet side-by-side standing test. If they can maintain
the semi-tandem position for 10 seconds, they proceed
to the tandem test, where one heel is placed in front of
the toes of the other foot. For the walking speed test, the
patient is instructed to walk a distance of 2.44 meters at
a normal walking pace. If the individual uses an assistive
walking device in their daily life, they are allowed to use
it during the test. The time it takes for the patient to walk
this distance is recorded. A straight-backed chair is
placed near a wall in the chair stand test. The patient is
asked to tie their hands in front of their chest and rise
from the chair once. If they can do this, they are then
asked to rise and sit down quickly five times with their
hands tied to their chest. The time taken is recorded. The
timer is started when the patient begins to rise, and it is
stopped when they complete sitting down five times in
an upright position. Each of the three physical
performance measurements is scored between 0 and 4
based on the time it takes to perform the activity. The
scores of the three tests are then added up to obtain a
total score between O (poor) and 12 (very good).?
General Walking Speed Assessment

The individual is asked to walk a distance of 4 meters at
their normal pace in daily life, and the time taken to
cover the 4-meter distance is recorded in seconds.?’
The Physical Activity Scale for the Elderly (PASE)

Its Turkish validity and reliability were conducted by
Ayvat and colleagues.?® The survey assesses the
physical activities of older adults in the past week,
covering components related to leisure, household, and
occupational physical activities. Participation in out-of-
home walking activities, mild to vigorous sports and
recreational activities, and muscle-strengthening
exercises in leisure time is recorded as never, rarely,
sometimes, and often, while the duration of activities is
classified as less than 1 hour, 1-2 hours, 2-4 hours, and
more than 4 hours.?°

Sarcopenia Screening Test (SARC-F)

The SARC-F questionnaire, developed in 2018 for the
rapid diagnosis of sarcopenia, was recommended in the
2019 EWGSOP2 guidelines for identifying patients
suspected of having sarcopenia.’® The questionnaire
includes information about strength, unsupported
walking, getting up from a chair/stool, climbing stairs,
and the number of falls in the past year.3® A score of 4
or higher on the SARC-F questionnaire is considered
significant for sarcopenia.3%:3

Statistical Analysis

Descriptive  statistics, including frequency and
percentage, were presented for categorical variables
(demographic characteristics). The normal distribution
of numerical variables was checked using the Shapiro-
Wilk test. Descriptive statistics for numerical variables

were provided as mean =+ standard deviation (X +SS) for
data showing a normal distribution and as median (min-
max) values for data not showing a normal distribution.
Independent two-group comparisons with normal
distribution were conducted using the "Independent
Samples T-Test,” and for independent two-group
comparisons without a normal distribution, the "Mann-
Whitney U Test" was employed. In all calculations and
interpretations throughout the study, a significance level
of "p<0.05, p<0.01, p<0.001" was considered, and
hypotheses were formulated as two-tailed. The
statistical analysis of the data was conducted using the
SPSS v26 (IBM Inc., Chicago, IL, USA) software
package.

RESULTS
Socio-demographic information according to gender is
shown in Table 2. Individuals' health outcomes were
examined based on gender, and descriptive statistics
revealed that 72.6% of male individuals (143 people)
had chronic diseases. Concerning sleep problems,
23.9% (47 people) reported having sleep problems;
regarding urinary incontinence, 20.8% (41 people)
experienced it. Pain areas, according to the Visual
Analog Scale (VAS), showed that 44.4% (28 people)
had pain in the knee, 27% (17 people) had pain in the
lower back, 3.2% (2 people) had pain in the neck, and
25.4% (16 people) had pain in other areas. Of the female
participants included in the study, 79.5% (298 people)
had chronic diseases. In terms of sleep problems, 31.7%
(119 people) reported having sleep problems while
concerning urinary incontinence, 30.9% (116 people)
experienced it, and 69.1% (259 people) did not. Pain
areas, according to the Visual Analog Scale (VAS),
showed that 45% (100 people) had pain in the knee,
23.4% (52 people) had pain in the lower back, 5% (11
people) had pain in the neck, and 26.6% (59 people) had
pain in other areas (Table 3). In addition, the use of
medications, glasses, and assistive devices according to
gender is given in Table 3.
Individuals' anthropometric measurement results,
including BMI, muscle quantity, muscle mass index,
lean body mass index, right/left arm measurements, left
arm measurement, right/left calf measurements, and
right/left-hand grip strength values, are presented in
Table 4. The descriptive statistics of symptomatic risk
status and sarcopenia status were examined according to
individuals' genders and presented in Table 5.
The anthropometric measurement results, BMI, muscle
quantity, muscle mass index, lean body mass index,
right/left arm measurement value, left arm measurement
value, right/left calf measurement value, and right/left
handgrip strength value averages for individuals with
sarcopenia are presented in Table 6 according to their
genders (Table 6).
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Table 2: Demographic and income level results according to individu als' genders
Male (n=197) Female (n=375) Total (n=572)
n % n % n %
Age (year) ( =SS) 69.70+5.38 68.38+4.47 68.84+4.84
Occupation
Housewife 0 0.0 342 91.2 342 59.8
Retired 197 100.0 33 8.8 230 40.2
Marital status
Married 180 914 235 62.7 415 72.6
Single 17 8.6 140 37.3 157 274
Educational level
Elementary school 72 36.5 284 75.7 356 62.2
Middle school 34 17.3 35 9.3 69 121
High school 66 335 33 8.8 99 17.3
University 25 12.7 10 2.7 35 6.1
Other 0 0.0 13 35 13 2.3

Table 3: Health outcomes according to individuals' genders

Male (n= 197) Fen ale (n=375) Total (n=572)
Chronic illness condition n % n % n %
Present 143 72.6 298 79.5 441 77.1
Absent 54 27.4 77 20.5 131 22.9
Type of chronic illness *
Hypertension 79 55.2 226 75.8 305 69.2
Diabetes 53 37.1 151 50.7 204 46.3
Rheumatism 3 2.1 29 9.7 32 7.3
COPD 8 5.6 4 13 12 2.7
Other 94 65.7 185 62.1 279 63.3
Continuous medication use status
Present 144 73.1 294 78.4 438 76.6
Absent 53 26.9 81 21.6 134 234
(Nirgts’;}r of medications used 2.48+1.65 2.84+1.88 27 +181
Daily medication usage frequency
Once a day 64 44.1 118 40.0 182 41.4
Twice a day 66 45.5 138 46.8 204 46.4
Three times a day 9 6.2 33 11.2 42 9.5
Four or more times a day 6 4.1 6 2.0 12 2.7
Sleep disorder condition
Present 47 239 119 31.7 166 29.0
Absent 150 76.1 256 68.3 406 71.0
Urinary incontinence condition
Present 41 20.8 116 30.9 157 27.4
Absent 156 79.2 259 69.1 415 72.6
Area of pain
Knee 28 44.4 100 45.0 128 44.9
Lower back 17 27.0 52 23.4 69 24.2
Neck 2 3.2 11 5.0 13 4.6
Other 16 254 59 26.6 75 26.3
Vision problems
Present 172 87.3 330 88.0 502 87.8
Absent 25 12.7 45 12.0 70 12.2
Use of eyeglasses
Yes 172 87.3 330 88.0 502 87.8
No 25 12.7 45 12.0 70 12.2
Use of assistive devices status
Present 3 15 13 35 16 2.8
Absent 194 98.5 362 96.5 556 97.2
Type of assistive device
Cane 3 100.0 13 100.0 16 100.0
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Table 4: Anthropometric measurements by gender

Male Female Total
) Median(min-max) + 58S Median(min-max) E ) Median(min-max) U p
BMI (kg/m?) 28.31+4.68 28 (15-46.1) 32.08+5.59 31.6 (19.2-52.7) 30.78+5.59 30.3 (15-52.7) 22394 <0.001***
Muscle mass (kg) 30.40+4.29 30.7 (18.5-42.5) 23.16£3.24 22.7 (16.6-38.4) 25.66+5.00 24.6 (16.6-42.5) 6897 <0.001***
Muscle mass index (kg/m?) 10.79+1.58 10.8 (1.5-22.3) 9.80+1.23 9.7 (1.9-21.1) 10.14+1.44 10 (1.5-22.3) 184675  <0.001***
Lean body mass index (kg/m?) 19.33+3.00 19.6 (7.5-45.6) 18.05+1.93 17.9 (11.3-30.7) 18.49+2.43 18.4 (7.5-45.6) 22215 <0.001***
Right arm measurement value (cm) 28.87+3.34 29 (20-45) 30.22+3.89 30 (21-41) 29.7543.76 30 (20-45) 294625  <0.001***
Left arm measurement value (cm) 28.87+3.40 28 (20-45) 30.25+3.87 30 (21-42) 29.78+3.77 30 (20-45) 29294 <0.001***
Measurement value of the right calf (cm) 36.00+3.55 36 (27-47) 36.06+4.31 36 (24-52) 36.04+4.06 36 (24-52) 36689 0.894
Measurement value of the left calf (cm) 35.96+3.55 36 (27-47) 36.13+4.21 36 (25-50) 36.07+3.99 36 (25-50) 36370 0.762
Right hand grip strength (kg) 27.80+5.67 27.9 (15.2-45.8) 20.05+3.80 20.4 (10-39.4) 22.72+5.84 21.3 (10-45.8) 8977 <0.001***
Left hand grip strength (kg) 26.48+6.00 26.3 (14.3-46.6) 18.84+3.91 18.9 (6.6-36.9) 21.47+£5.96 20.2 (6.6-46.6) 96475  <0.001***

U: Mann-Whitney U Test, BMI: Body Mass Index ***p<0.001

Table 5: Results of symptomatic risk and sarcopenia status according to individuals' genders

Male (n=197) Female (n=375) Total (n=572)
n % n % n %

Symptomatic risk condition

Healthy 186 94.4 337 89.9 523 914

Symptomatic 11 5.6 38 10.1 49 8.6

Sarcopenia condition

No risk of sarcopenia 187 94.9 354 944 541 94.6

Sarcopenia 7 3.6 5 13 12 21

Severe Sarcopenia 3 15 16 4.3 19 3.3

Table 6: Anthropometric measurement results and comparison according to the gender of individuals with sarcopenia.
Male Female Total
+5S Median(min-max) +SS Median(min-max) +SS Median(min-max) t-U p

BMI (kg/m?) 27.36+3.06 27.7 (22.3-31.3) 36.24+5.79 35.8 (28.1-52.7) 33.3846.55 31.9 (22.3-52.7) t=-4534  <0.001***
Muscle mass (kg) 31.24+£3.24 30.6 (26.4-36.5) 23.06+4.04 22.1 (17.9-34.6) 25.70+5.40 24.2 (17.9-36.5) t=5.585  <0.001***
Muscle mass index (kg/m?) 10.71+0.87 10.9 (9.2-11.7) 10.08+1.17 9.8 (8.5-13.1) 10.28+1.11 10.2 (8.5-13.1) t=1.502 0.144
Lean body mass index (kg/m?) 19.16+1.84 19.5 (16-21.6) 18.50£2.14  18.2 (14.6-23.7) 18.71£2.04 18.8 (14.6-23.7) t=0.833 0.412
Right arm measurement value (cm) 28.204+2.74 27.5 (24-33) 32.9043.32 33 (27-40) 31.3943.82 31 (24-40) t=-3.890 <0.001***
Left arm measurement value (cm) 27.90+2.47 27.5(24-31) 33.05+3.49 33 (27-42) 31.39+£3.99 31 (24-42) =-4.181  <0.001***
Measurement value of the right calf (cm) 37.304+2.67 38 (33-41) 39.57+5.84 39 (24-52) 38.84+5.10 38 (24-52) U=75.5 0.209
Measurement value of the left calf (cm) 37.204+2.74 38 (33-41) 39.2945.08 38 (27-49) 38.6144.52 38 (27-49) U=82 0.327
Right hand grip strength (kg) 23.72+4.70 24.8 (15.2-29.6) 19.2443.54 20.5 (11.6-25.5) 20.69+4.42 20.8 (11.6-29.6) 1=2.959 0.006**
Left hand grip strength (kg) 21.73+4.14 22.2 (15-26.4) 17.58+4.18 18.6 (10.2-29.4) 18.92+4.55 18,8 (10,2-29,4) t=2,591 0,015*

*p<0.05; **p<0.01; ***p<0.001 t: Independent Samples T-Test; U: Mann-Whitney U Test, BMI:

Body Mass Index
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DISCUSSION

Our study, which screened for sarcopenia based on the
EWGSOP2 criteria in 572 older adults aged 65 and
above, including 197 males and 375 females, living in
Kirikkale province, Tiirkiye, revealed that a total of 49
older adults (8.6%) had symptomatic sarcopenia, with
SARC-F scores of 4 and above. All individuals meeting
the possible sarcopenia criteria also met the sarcopenia
criteria, and a total of 31 older adults (5.4%) were
identified as sarcopenic, with 19 of them (3.3%) having
severe sarcopenia. In research involving older adults in
Germany, the prevalence of sarcopenia was determined
to be 6.8%.% Another study based on EWGSOP2
criteria in individuals aged 60 and above reported a
sarcopenia prevalence of 4.6%.%* The prevalence of
sarcopenia can vary depending on the definitions used
to diagnose the condition.®*3® Therefore, factors such as
the region where the study was conducted, sample size,
characteristics of the individuals, education levels,
activity levels, consciousness levels, and the assessment
criteria for sarcopenia screening used by the researcher,
as well as differences in the methods employed, can
contribute to variations in sarcopenia prevalence.
However, the results regarding the frequency of
sarcopenia obtained from our study align with the
literature.

In our study, the average body mass index (BMI) values
and upper mid-arm circumference measurements of
elderly female individuals with sarcopenia were found
to be higher than those of males. In a study, the BMI
values of female individuals were higher than those of
male individuals.*” It has been reported that the
transition of fats between muscles occurs with aging,
converting lean muscle mass to fatty muscle mass. This
transformation leads to changes in muscle function.
Additionally, it has been noted that females have lower
muscle mass compared to males, making them more
susceptible to sarcopenia.®®% In a study emphasizing
sarcopenia’s significant role in reducing lean body mass
and developing physical limitations with aging, hand
grip strength was assessed. It was determined that hand
grip strength was significantly lower in females
compared to males.®® Similarly to the literature, our
study found that elderly males with sarcopenia had
higher muscle mass and hand grip strength values
compared to females.

In older individuals, it is observed that sarcopenia,
associated with the loss of muscle strength and mass, can
affect various factors such as balance, walking,
functional independence, physical performance,
physical activity, and pain. This can lead to negative
outcomes. At this point, it is recognized that exercise is
necessary for the elderly due to its role in strengthening
muscles, improving balance and performance, and
increasing functional independence. Physiotherapists, in

the assessment and treatment phases of the geriatric
patient population, should not forget that the decreased
muscle mass, strength, and performance in the elderly
may be related to sarcopenia. They should evaluate
individuals for sarcopenia, incorporate exercise variety
accordingly when creating a treatment program, and add
exercises such as resistance, aerobic, balance, and
strengthening to the exercise prescription based on the
patient's condition.

Our study is a prevalence study in which sarcopenia
screening was performed in elderly individuals living in
Kirikkale. In this respect, in addition to being a sample
study based on a single province, we believe it is
essential to investigate sarcopenia, which has an
undeniable social benefit of being known and treated
now and in the future, with studies covering more
regions with larger sample sizes.
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ABSTRACT
Objectives: To examine the potential correlation between the
presence of a disease outside the chest and the likelihood of
recurrence or need for therapy, as well as to assess the
relationship between quantitative measurements obtained from
18F-FDG PET/CT scans and clinical and laboratory markers
associated with sarcoidosis.

Material and Methods: 18F-FDG PET/CT images of 78
patients diagnosed with sarcoidosis were retrospectively
examined. The SUV max value of the lesions with the highest
uptake in the thoracic and extrathoracic regions of the disease
was determined. Clinical and laboratory parameters, and SUV
max values of the lesions were compared. The relationship
between the detection of an extrathoracic disease and the need
for treatment, and the development of recurrence was also
investigated.

Results: No significant correlation was found between patients
with thoracic and extrathoracic disease regarding SUVmax and
clinical and laboratory results (p>0.05). A significant correlation
was detected between the SUVmax value of mediastinal lymph
nodes and the presence of extrathoracic disease (p<0.05). The
need for treatment was found to be higher in patients with high
18F-FDG uptakes of the thoracic lesions. No relationship was
found between the presence of extrathoracic disease and disease
stage (p=0.821) and treatment requirement (p=0.793). A
correlation was found between any organ involvement and the
presence of recurrent disease at follow-up (p=0.018).

Conclusion: 18F-FDG uptake in lung lesions and mediastinal
lymph nodes may be a guide to identify patients requiring
treatment by confirming the association between disease
activity and clinical stage. Additionally, detection of any organ
involvement on 18F-FDG PET/CT may be a predictor of the
recurrent disease at follow-up.

Keywords: 18F-FDG PET/CT, sarcoidosis,
standardized uptake value, extrathoracic disease

maximum

(074
Amag: Toraks disinda bir hastalik varligi ile niiksetme olasilig
veya tedavi ihtiyaci arasindaki potansiyel korelasyonun yani
sira 18F-FDG PET/BT taramalarindan elde edilen kantitatif
Olgtimler ile sarkoidozla iligkili klinik ve laboratuvar belirtegleri
arasindaki iliskiyi degerlendirmek.

Gere¢ ve Yontemler: Sarkoidoz tanisi alan 78 hastanin 18F-
FDG PET/BT gorintileri retrospektif olarak incelendi.
Hastaligin torakal ve ekstratorasik bdlgelerde tutulumu en
yiiksek olan lezyonlarin SUVmax degeri belirlendi. Lezyonlarin
klinik ve laboratuvar parametreleri ile SUVmax degerleri
kargilastirildi. Ayrica toraks disinda bir hastaligin saptanmasi ile
tedavi ihtiyaci ve niiks gelisimi arasindaki iliski de arastirildi.

Bulgular: Torasik ve ekstratorasik hastaligi olan hastalar
arasinda SUVmax ile klinik ve laboratuvar sonuglari arasinda
anlamli bir korelasyon bulunamadi (p>0,05). Mediastinal lenf
nodlarinin SUVmax degeri ile ekstratorasik hastalik varligt
arasinda anlamli korelasyon tespit edildi (p<0,05). Torasik
lezyonlarda 18F-FDG tutulumu yiiksek olan hastalarda tedavi
ihtiyacinin daha fazla oldugu goriildii. Toraks dis1 hastalik
varligi ile hastaligin evresi (p=0,821) ve tedavi gereksinimi
(p=0,793) arasinda iliski bulunamadi. Herhangi bir organ
tutulumu ile takipte hastaligin tekrarlamasi arasinda korelasyon
bulundu (p=0,018).

Sonug: Akciger lezyonlarinda ve mediastinal lenf diigiimlerinde
18F-FDG tutulumu, hastalik aktivitesi ile klinik evre arasindaki
iliskiyi dogrulayarak tedavi gerektiren hastalarin
belirlenmesinde yol gosterici olabilir. Ayrica 18F-FDG
PET/BT’de herhangi bir organ tutulumunun saptanmasi, takipte
tekrarlayan hastaligin habercisi olabilir.

Anahtar Kelimeler: 18F-FDG PET/BT, sarkoidoz, maksimum
standardize edilmis alim degeri, ekstratorasik hastalik
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INTRODUCTION

Sarcoidosis is an autoimmune illness defined by the
presence of granulomas, which are small clusters of
immune cells, and its exact cause is yet unknown. The
lungs are the organs that are most frequently impacted.
Lesions outside the chest are uncommon.’ The
progression of the disease differs on an individual
basis. Conventional approaches may not be enough to
evaluate ongoing inflammation and the severity of the
disease. Various serum markers have been utilized, but,
none definitively identify the presence of the condition.
Therefore, accurately assessing the extent of systemic
sarcoidosis is crucial. Fluorine-18-fluorodeoxyglucose-
positron emission tomography/computed tomography
(18F-FDG PET/CT) is being used more and more to
assess different kinds of inflammatory lesions. The
utilization of 18F-FDG PET/CT has garnered
significant interest in assessing disease activity in
persons with sarcoidosis. The objective of this
investigation was to examine the utilization of 18F-
FDG PET/CT in determining the extent of sarcoidosis
and to ascertain the correlation between the clinical and
laboratory parameters of sarcoidosis and the
quantitative data from 18F-FDG PET/CT. The study
also examined the potential correlation between the
presence of extrathoracic disease and recurrence. There
are research in the literature that demonstrate its impact
on modifications in treatment. Furthermore, the
significance of the extent of lung parenchymal
involvement was predominantly highlighted. No study
has been discovered that assesses the correlation
between the existence of extrathoracic disease and the
occurrence of recurrence. Additionally, we evaluated
whether the identification of extrathoracic disease
correlated with the likelihood of recurrence.

MATERIALS AND METHODS
We retrospectively checked the medical documentation
of 78 individuals with histopathologically confirmed
diagnosis of sarcoidosis Prior to diagnosis, all patients
had 18F-FDG PET/CT to assess suspected malignant
lesions in the lung or mediastinum. The study received
approval from the Ethics Committee of the University
of Health Sciences, Ataturk Sanatorium Training and
Research Hospital on April 4, 2018, with decision
number 590. A PET/CT scan was conducted using the
Siemens Biograph 6 HI-REZ integrated PET/CT
scanner from Siemens Medical Solutions in Knoxville,
TN, USA Every patient abstained from eating for a
minimum of 6 hours prior to the test. Only individuals
with blood glucose levels below 180 mg/dL were
subjected to scanning. An intravenous injection of 0.15
mCi/kg of 18F-FDG was given to the patient, who then
rested for roughly 45 minutes. Following the delivery
of a PET scan and low-dose CT scan, imaging was

conducted from the cranial region to the upper thigh,
without the use of intravenous contrast. Results are
categorized as positive or negative based on whether
there is an elevation in activity beyond the typical
biological distribution of the radiotracer in the organ
and lymph node region. The positive 18F-FDG
PET/CT data were categorized into two groups:
thoracic disease and extrathoracic disease. Thoracic
disease has been reported to impact not just the lymph
nodes in the mediastinum and axilla, but also the lung
tissue and pleural membrane. Extrathoracic disease
refers to the presence of abnormal tissue in other parts
of the body such as the abdomen and cervical lymph
nodes, visceral organs (including the liver and spleen),
parotid glands, and bones. To measure the uptake of
the radiopharmaceutical inside each abnormal tissue,
the maximum standardized uptake value (SUVmax)
was utilized. The study compared the clinical and
laboratory parameters, including respiratory function
tests (such as forced expiratory volume at 1 second
(FEV1)/% predicted values for forced vital capacity
(FVC)), serum angiotensin-converting enzyme (ACE)
and calcium (Ca) levels, and radiographic disease
stage, with the SUVmax values of the lesions. The
study also examined the association between the
extrathoracic disease and development of disease
recurrence during follow-up.

Quantitative analysis

The statistical analysis was performed using version
21.0 of the Statistical Package for the Social Sciences
(SPSS). Numerical values and frequencies were used to
represent categorical variables. The Kolmogorov-
Smirnov test and histograms were employed to
ascertain if the continuous variables exhibited a normal
or skewed distribution. Parameters that exhibited a
normal distribution were compared by the t test,
whereas the Mann-Whitney U test was utilized to
assess other variables. The choice between the chi-
square test and Fisher's exact test was based on the
specific circumstances in order to compare categorical
variables. The Spearman or Pearson correlation
coefficients were employed to evaluate the extent of
association between two variables. The sensitivity and
specificity ratios were evaluated and quantified using
receiver operating curve (ROC) analysis. This study
examined the link between the class, which was
divided by a predetermined cutoff value, and the
variables and classifiers type of actuality. Quantitative
variables are represented in the tables using the mean
(standard  deviation) and median  (minimum-
maximum) values. On the other hand, categorical
variables are represented as the number of occurrences
(percentage). The variables underwent testing with a
confidence level of 95%, and any p-values below 0.05
were deemed statistically significant.
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RESULTS
We analysed 18F-FDG PET/CT results of the 78
people referred for the evaluation of lesions suspicious
for malignancy in the mediastinum or lung between
January 2008 and August 2015. The average age of 78
cases, 51 female and 27 male, included in the study
was 49.32+14.14 (23-86) years. The patients were
mostly suffered from fatigue, weight loss, cough, and
shortness of breath. Four patients had uveitis and one
had dermal lesions. There were no patients with cardiac
or neurological findings. Histopathological specimens
were acquired using mediastinoscopy (n=12) and
bronchoscopy  (n=16), transthoracic  fine-needle
aspiration biopsy (n=12), endobronchial
ultrasonography (EBUS) (n=45), lung wedge resection
(n=2) and cervical lymph node biopsy (n=1). All cases
were diagnosed with granulomatosis inflammation.
The SUVmax value of the lesions exhibiting the most
significant uptake in both the thoracic and extrathoracic
regions of the disease was calculated. The most
frequently pathologic increased metabolic foci were the
mediastinal lymph nodes. SUVmax in the mediastinal
lymph nodes was 13.61£6.31. All patients exhibited
thoracic abnormalities that were positive on 18F-FDG
PET/CT scans, specifically in the mediastinum and/or
the lung parenchyma. Out of the total of 78 patients, 41
individuals, which accounts for 70% of the sample,
were diagnosed with an extrathoracic illness. The
extrathoracic organs involved in the study were
peripheral lymph nodes (n=41), spleen (n=7), parotid
gland (N=7), liver (n=4), bone (n=1), and sinus area
(n=1) as shown in Figure 1. Several patients exhibited
more than two distinct extrathoracic locations. The
SUVmax of the 18F-FDG PET/CT positive
extrathoracic localisations had a median value of 7.38,
with a range of 3.35 to 25.3. The patient groups were
characterized by clinical and laboratory criteria,
including  pulmonary  function tests (FEV1,
FEV1/FVC), blood levels of angiotensin-converting
enzyme (ACE) and calcium (Ca), and illness stage. No
association was observed between serological
inflammatory markers and the presence of any
extrathoracic involvement (p=0.890). Serum ACE
concentrations were elevated in 60% of patients (25 out
of 41) with extrathoracic illness. However, 19% of
patients with positive 18F-FDG PET/CT results had
ACE levels within the normal range. All patients with
extrathoracic disease had serum calcium values that fell
within the normal range. Out of the total number of
patients, eight exhibited obstructive disease based on
the FEV1/FVC ratio, whereas the rest of the patients
had normal results. There was no statistically
significant link observed between individuals with
thoracic and extrathoracic disease in terms of SUVmax

and clinical and laboratory data (p>0.05). An
association was seen between the SUVmax value of
mediastinal lymph nodes and the presence of
extrathoracic illness (p=0.035). The patient’s
laboratory and metabolic findings of the thoracic and
extrathoracic groups are displayed in Table 1.
Nevertheless, we discovered a moderate negative
association (r=-0.369) between the SUVmax of the
lung parenchyma and the assessed respiratory
performance. The relationship between the results of
pulmonary function tests and inflammatory markers is
presented in Table 2.

Intraabdominal lymph nodes [N 23
Peripheral lymph nodes [ 18
Mediastinal lymp nodes [ 75
Lungs [N 19
Liver W 4
Spleen [ 7
Parotisgland [l 7
Sinus | 1
Bone | 1
0 20 40 60 80 100
® number of patients
Figure 1: The numerical distribution of the organs' uptake of
Fluorine-18-fluorodeoxyglucose- (18F-FDG) in 78 cases

When the cut-off value of 11.22 was determined in the
ROC analysis, we can use the mediastinal SUVmax
level to detect the presence of an extrathoracic disease
with a sensitivity of 73% and specificity of 55%
(Figure 2). Out of the total of 78 patients, 18 (23%)
received corticosteroid treatment, while the remaining
59 patients were monitored. A single patient received
post-diagnosis follow-up at a different hospital, and the
details of their treatment are currently unknown.
Patients with higher SUVmax of chest involvement
(p=0.029) and pulmonary parenchyme (p=0.016) had a
greater requirement for treatment. A significant
association between the FEV1/FVC ratio and the need
for therapy was seen (p =0.001).

In thirty-eight individuals, chest radiography revealed
stage 1 disease, and in the remaining patients, stage 2
disease. No correlation was observed between the
presence of extrathoracic disease and illness stage
(p=0.821) and treatment requirement (p=0.793).
During the clinical follow-up, recurrence was observed
in 8 patients, out of which 6 patients exhibited
extrathoracic illness (Table 1). The presence of any
peripheral lymph node was not correlated with the
recurrence of the disease (p=0.097). However, a
correlation was found between any organ involvement
and the presence of recurrent disease during follow-up
(p=0.018). However, there was no correlation between
the SUVmax value of the organs and recurrence
(p=0.543). The Table 3 displays the correlation
between patients with thoracic and extrathoracic
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disease in terms of treatment, SUVmax, and clinical
and laboratory outcomes.

Table 1: Clinical, laboratory, and metabolic
comparisons between groups with and without
extrathoracic disease

Extrathoracic disease

No (n=37) Yes (n=41)
Mean+SD. Mean+SD. P

SUVmax

. 12.07+£5.64 15.00+£6.63  0.040t
mediastinal

SUVmax thoracic

. 5045, .00%6. . t
(mediasten/lung) 12.50+£5.72 15.00+£6.63  0.079

SUVmax organ 5.26+0.85 5.6042.24  0.0725'

Median Median
(Min-Max)  (Min-Max)

5.60 (L42-  6.09 (L47-
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Figure 2: Receiver operating characteristic curve (ROC) for
mediastinal SUVmax levels determined by 18F-FDG
PET/CT in order to predict the disease's extent. The AUC
(area under the curve) is 0.639 (SE:0.063)

Table 2: Correlation of study participants' metabolic
data with clinical data

ACE Ca FEV1/FVC FEV1

SUVmax extrathoracic disease

r 0,176 -0,272 0,165 -0,169
SUVmax mediastinal

r -197 -0,021 0,086 0,03
SUVmax thoracic (mediasten/lung)

r -0,207 -0,017 0,018 0,037
SUVmax organ

r 0,379 -0,103 0,045 -0,239
SUVmax lung

r -003 0,117 -0.369* 0,021

SUVmax lung 18.23) 25.34) 0.645v

S)tJtl\’/aTha(i(l’aCiC - 7.38 (335 4 pogu

disease 25.39)

ACE 55(10-147)  52(18-380) 0.890v
Mean£SD. Mean£SD.

Ca 9.43+0.48 9.45+0.49 0.879t

FEV1/FVC 79.55+9.76 78.91+7.20 0.783

FEV1 89.68+19.96 90-25£18.85 4 o

n (%) n (%)

i(r)nr/%?\?ement 0118

no 31(83.8)° 27 (65.9)

yes 6 (16.2) 14 (34.1) A

Ilglsji?)% parenchyme 0.999 <

no 14 (37.8) 15 (36.6)

yes 23 (62.2) 26 (63.4)

Stage 0.821¢

| 19 (51.4) 19 (46.3)

I 18 (48.6) 22 (53.7)

Relapse 0.268 *

no 35 (94.6) 35(85.4)

yes 2 (5.4) 6 (14.6)

Treatment 0.793 ¢

None 27 (75.0) 32 (78.0)

Steroid 9(25.0) 9 (22.0)

Comment 0.999f

Normal 19 (86.4) 27 (84.4)

Obstructive 3(13.6) 5 (15.6)

tt test, Y Mann-Whitney U test, © Pearson’s Chi-Squared Test,
f Fisher’s Exact Test, e The Odds

Ratio (95% Confidence interval), A significance compared to
the group without extrathoracic disease, B significance
compared to the group with extrathoracic disease

SD: Standard Deviation, Min: Minimum, Max: Maximum
SUVmax: Maximum Standardised Uptake Value

FEV1/FVC: Forced Expiratory Volume/Forced Vital
Capacity, ACE: Angiotensin convertign enzyme, Ca:
Calcium

SUVmax: Maximum standardised uptake value, r: The
Pearson’s correlation coefficient, ACE: Angiotensin
convertign enzyme, Ca: Calcium

*: At the 0.05 level, the correlation is significant

DISCUSSION
18F-FDG PET/CT is utilized for identifying increased
glucose metabolism and has demonstrated utility in
assessing inflammatory  activity.”® It  enables
comprehensive visualization of the locations in the
body where inflammation is occurring in sarcoidosis.
The capacity to capture images of the entire body in a
single examination is valuable in the diagnosis and
monitoring of systemic disorders like sarcoidosis.® We
examined whether the quantitative 18F-FDG PET/CT
data are related to the clinical and laboratory
measurements of sarcoidosis. The primary topics of
discussion included the use of this tool to analyze the
severity the and activity of the disease and to acquire
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crucial data for clinical outcome using a single imaging

modality.

Table 3: Comparison of the need for treatment with clinical, laboratory and metabolic data

Treatment

None (n=59) Steroid (n=18) p- value
Median (Min-Max)

Median (Min-Max)

SUVmax mediastinal 12.39 (3.50-28.87) 14.94 (5.19-27.70) 0.073v

SUVmax thoracic (mediasten/lung) 12.39 (3.50-28.87) 15.45 (5.19-27.70) 0.029 v

SUVmax organ 4.88 (3.35-9.67) 6.59 (3.20-6.77) 0.958 v

SUVmax lung 5.08 (1.42-18.23) 9.18 (4.79-25.34) 0.016v

SUVmax extrathoracic disease 7.19 (3.35-25.39) 8.83 (3.92-14.82) 0.810v

ACE 55 (14-380) 45 (10-147) 0.193v
MeantSD. MeantSD.

Ca 9.43+0.52 9.47+0.35 0.754

FEV1/FVC 81.86+7.81 73.29+5.92 0.001¢

FEV1 92.54+18.66 84.53+19.53 0.155¢

n (%) n (%)

Organ involvement

No 31 (83.8) 27 (65.8) 0.118*

Yes 6 (16.2) 14 (34.2)

Lung parenchme lesion

No 22 (37.3) 7(38.9) 0.999 ©

Yes 37 (62.7) 11 (61.1)

Stage

I 33(55.9) ° 4 (22.2) 0.016 ¢

T 26 (44.1) 14 (82.4)*

Relapse

No 53 (89.8) 16 (88.9) 0.999f

Yes 6 (10.2) 2 (11.1)

Comment

Normal 35 (94.6) 11 (64.7) 0.009 f

Obstructive 2 (5.4) 6 (35.3)

t1 test, v Mann-Whitney U test, ¢ Pearson’s, chi squared test, f Fisher’s exact test, e The odds ratio (95% Confidence interval),

A significance compared to the group without extrathoracic disease, B significance compared to the group with extrathoracic disease
SD: Standard deviation, Min: Minimum, Max: Maximum, SUVmax: Maximum standardised uptake value, Ca: Calcium, FEV1/FVC:

Forced expiratory volume/Forced vital capacity

18F-FDG PET/CT is widely recognized as a sign of the
activity of sarcoidosis.” In their initial report, Lewis et
al. Observed 18F-FDG uptake in both intra and
extrathoracic sarcoidosis in two patients.® In our study,
we verified that active inflammation was present in the
thorax of every patient (100%), which is consistent
with previous research. Keijsers et al. and Soussan et
al. also highlighted in their review that 18F-FDG
PET/CT is advantageus for identifying extrathoracic
inflammation in sarcoidosis.>® Braun et al reported
extrathoracic involvement in 7 out of 20 sarcoidosis
patients.'* Cremers JP et colleagues discovered a
significant  proportion of extrathoracic  activity,
specifically 75%.%? Ambrosini et al documented the
systemic manifestation of sarcoidosis by emphasizing
the involvement of bones in a 37-year-old male."®
Teirstein et al discovered hidden locations lesser (20
out of 137).* In our study, 18F-FDG PET/CT
identified active inflammatory extrathoracic lesions
that were not previously recognized in 52% (41/78) of
patients. Oksuz et al. documented a case of sarcoidosis
in a 43-year-old man, where both parotid glands were
affected by inflammation.’® Our analysis found that 7

patients exhibited bilateral involvement of the parotid
glands, which is consistent with the findings reported
in this case study.

SUVmax is a semi-quantitative method used to assess
the level of disease activity.'® Recent studies have
utilized SUVmax as a biomarker to measure
sarcoidosis activity in patients using 18F-FDG PET/CT
imaging.!” Metabolically active enlarged mediastinal
Ilymph nodes is present in nearly all patients with active
sarcoidosis. Elevated 18F-FDG uptake of the
mediastinal lymph nodes is greatly reduced after
effective treatment or spontaneous recovery without
targeted intervention. Hence, 18F-FDG PET/CT can be
utilized to assess the level of sarcoidosis activity.'"®
Based on our findings, SUVmax in the mediastinum
could potentially be a valuable factor in determining
the presence of extrathoracic illness. However, it is
important to note that other factors should also be taken
into account in order to reach a conclusive
determination (Figure 2).

Due to the high prevalence of sarcoidosis in the lungs,
pulmonary function test results may exhibit
abnormalities. Keijers et al. determined that the
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metabolic activity in the lung tissue might be used as
an indicator of future decline in pulmonary function.*
A retrospective study was conducted on 43 recently
diagnosed sarcoidosis patients who had both a baseline
and a 1-year follow-up 18F-FDG PET scan. The study
found no correlation between the SUVmax value and
functional indices. However, there was a significant
difference in the thoracic SUVmax value between
patients who required therapy and those who were
treatment-naive. Furthermore, the research conducted
by Ambrosimi et al and Sobic Saranovic et al. showed
that 18F-FDG PET/CT strongly effect disease
management and is essential for clinical decision-
making, especially when deciding whether to start
treatment.'”” The choice of whether to start
sarcoidosis treatment is difficult because many people
with the disease have little to no organ impairment
from the disease. Extrathoracic disease is not evaluated
in the current staging system. It should be noted that
additional data obtained with 18F-FDG PET/CT has
the potential to influence clinical decision making.
However, our investigation did not find any significant
link between the existence of extrathoracic disease and
radiologic disease stage, as well as treatment
requirement.

Several published case reports and brief case series
provide evidence of the effectiveness of 18F-FDG PET
and 18F-FDG PET/CT in detecting metabolic response
to treatment in sarcoidosis.’®*® In our study, we did not
evaluate the tretment response with 18F-FDG PET/CT.
Serum ACE level testing is commonly used as an
indication of inflammation in sarcoidosis.”* Almost
50% of our patients who showed positive extrathoracic
18F-FDG PET/CT results had ACE levels that were
considered normal. The results provided here
corroborate the results of the study conducted by
Mostard et al., which indicate that the negative
predictive value of ACE is moderately low (65%) and
that normal ACE levels do not always rule out the
presence of active inflammatory areas.? Thus, the 18F-
FDG PET/CT examination appears to be particularly
beneficial.  Therefore, the 18F-FDG PET/CT
examination is especially advantageous for patients
who have gotten negative ACE results, since it is
expected that detecting inflammatory activity in these
patients may impact clinical decision-making.

Mostard et al. discovered that individuals with positive
18F-FDG PET results in the pulmonary parenchyma
had considerably lower FVC values.” Conversely, we
observed a negative connection between lung activity
and FEV1/FVC. Teinstein et al discovered that there is
no connection between positive findings on a 18F-FDG
PET scan and lung diffusion capacity for carbon
monoxide (dlco) or serum ACE levels.”® In a
retrospective study, Mostard et al examined the

correlation between 18F-FDG PET/CT findings and
ACE levels. They found that 65 out of 73% of patients
had a positive 18F-FDG PET/CT scan, and 52 of them
showed signs of inflammatory activity in their blood,
suggesting that 18F-FDG PET/CT can be useful in
identifying disease in patients with persistent
symptoms even when serum markers are not elevated,
as well as in detecting lesions outside of the thoracic
area.”? The SUVmax of extrathoracic involvements did
not exhibit any correlation with ACE and Ca levels in
our investigation. A prior study on 18F-FDG in
sarcoidosis yielded comparable findings, indicating
that the SUVmax did not exhibit a correlation with
angiotensin-converting enzyme (ACE) levels.?

The utility of 18F-FDG PET/CT imaging in predicting
outcomes for patients with sarcoidosis is uncertain.
There is a possibility that a widespread form of
sarcoidosis may be linked to a more aggressive disease
progression, including a higher likelihood of relapse
after completing standard therapy. Several studies in
the literature suggest that 18F-FDG PET/CT has an
impact on therapy modifications.***%* The primary
focus of the study conducted by Vorselears et al was on
the prognostic significance of lung parenchymal
activity.”® The researchers discovered that a
mediastinal SUVmax>6, as determined by 18F-FDG
PET/CT at the initiation of infliximab therapy, was a
strong indicator of relapse.?® However, no study in the
literature has examined the correlation between the
presence of extrathoracic disease in initial 18F-FDG
PET/CT and the occurrence of recurrence. Our
subsequent data analysis indicated that 10% (8 out of
78) of the patients experienced a recurrence. In our
study we discovered a relationship between the
presence of any organ involvement outside the chest
and the occurrence of relapse. Considering that
extrathoracic disease is not evaluated in the current
staging system, It is possible to argue that the existence
of organ involvement may have a clinically meaningful
impact on course of the disease and that is why 18F-
FDG PET/CT is crucial.

There were certain constraints in this investigation. Our
patient group included only stage 1 and 2 patients. The
biopsy did not confirm the presence of aberrant uptake
in the extrathoracic lesions. Cardiac involvement was
assessed by routine clinical practice without any
specific preparation prior to the imaging.

Ultimately, when there are no symptoms of
inflammation detected through serologic means, 18F-
FDG PET/CT proves to be an additional and valuable
tool for evaluating the level of inflammatory activity in
patients with sarcoidosis. 18F-FDG PET/CT is a
valuable technique for assessing hidden disease
locations in patients with sarcoidosis. 18F-FDG avidity
of parenchymal lesions and metabolically active
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mediastinal lymph nodes can serve as a diagnostic tool
to determine whether patients need treatment by
validating the correlation between disease activity and
clinical stage. Moreover, the identification of any organ
involvement on 18F-FDG PET/CT could potentially
serve as an indicator of recurrent disease during follow-
up. However, further research with large patient
population with recurrence is required to validate the
reliability of this indication in clinical assessment.

Conflict of Interest: The authors declared no conflicts
of interest

Researchers’ Contribution Rate Statement:
Concept/Design: 1UB, BAO; Analysis/Interpretation:
IUB; Data Collection: OO, ET; Writer: 1UB; Critical
Review: YE, AG; Approver: IUB, BAO, OO, ET
Support and aknowledgement: No financial support
was received from any institution or person.
Acknowledgment: I sincerely thank to Prof. Dr. Ozlem
Alpu (Department of Statistics, Eskisehir Osmangazi
University) for her support to our statistical analysis.
Ethics Committee Approval: The study received
approval from the Ethics Committee of the University
of Health Sciences, Ataturk Sanatorium Training and
Research Hospital on April 4, 2018, with Decision No.
590.

REFERENCES
1. Costabel U, Hunninghake GW. ATS/ERS/WASOG
statement on sarcoidosis.  Sarcoidosis  Statement

Committee. American Thoracic Society. European
Respiratory Society. World Association for Sarcoidosis
and Other Granulomatous Disorders. Eur Respir J.
1999;14(4):735-737.

2. Harsini S, Werner T, Revheim ME, Abass Alavi A,
Saboury B. 18F-FDG PET/CT Imaging of infection and
inflammation. J Nucl Med. 2022;63(2):26609.

3. Kung BT, Seraj SM, Zadeh MZ et al. An update on the
role of 18F-FDG-PET/CT in major infectious and
inflammatory diseases. Am J Nucl Med Mol Imaging.
2019;9(6):255-273.

4. Jamar F, Buscombe J, Chiti A, et al. EANM/SNMMI
guideline for 18F-FDG wuse in inflammation and
infection. J Nucl Med. 2013;54:647-658.

5. Zhuang H, Alavi A. 18-fluorodeoxyglucose positron
emission tomographic imaging in the detection and
monitoring of infection and inflammation. Semin Nucl
Med. 2002;32:47-59.

6. Akaike G, Itani M, Shah H et al. PET/CT in the diagnosis
and workup of sarcoidosis: Focus on atypical
manifestations. Radiographics. 2018;38(5):1536-1549.

7. Keijers RG, Van den Heuvel DAF, Grutters JC. Imaging
the inflammatory activity of sarcoidosis. Eur Respir J.
2013;41(3):743-751.

8. Lewis PJ, Salama A. Uptake
fluorodeoxyglucose in sarcoidosis. J
1994;35(10):1647-1649.

9. Keijsers RG, Verzijlbergen FJ, Oyen WJ et al. 18F-FDG
PET, genotype-corrected ACE and sIL-2R in newly
diagnosed sarcoidosis. Eur J Nucl Med Mol Imaging.
2009;36(7):1131-1137.

of fluorine 18
Nuck Med.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26

Soussan M, Augier A, Brillet PY, Weinmann P, Valeyre
D. Functional imaging in extrapulmonary sarcoidosis:
FDG-PET/CT and MR features. Clin Nucl Med.
2014;39(2):e146-e159.

Braun JJ, Kessler R, Constantinesco A, Imperiale A. 18F
FDG PET/CT in sarcoidosis management: Review and
report of 20 cases. Eur J Nucl Med Mol Imaging.
2008;35(8):537-543.

Cremers JP, Van Kroonenburgh MJ, Mostard RL, et al.
Extent of disease activity assessed by 18F-FDG PET/CT
in a Dutch sarcoidosis population. Sarcoidosis Vasc
Diffuse Lung Dis. 2014;31(1):37-45.

Ambrosini V, Fasano L, Zumpattori M et al. 18F FDG
PET/CT detects systemic involvement in sarcoidosis. Eur
J Nucl Med Mol Imaging. 2011;38(11):2102.

Teirstein AS, Machac J, Almeida O, Lu P, Padilla ML,
Lanuzzi MC. Results of 188  whole-body
fluorodeoxyglucose positron emission tomography scans
in 137  patients  with  sarcoidosis. Chest.
2007;132(6):1949-1953.

Oksiiz MO, Werner MK, Aschoff P, Pfannenberg C. 18F-
FDG PET/CT for the diagnosis of sarcoidosis in a patient
with bilateral inflammatory involvement of the parotid
and lacrimal glands (panda sign) and bilateral hilar and
mediastinal lymphadenopathy (lambda sign). Eur J Nucl
Med Mol Imaging. 2011;38(3):603.

Thie JA. Understanding the standardized uptake value, its
methods, and implications for usage. J Nucl Med.
2004;45(9):1431-1434.

Sobic-Saranovic D, Grozdic |, Videnovic-lvanov J et al.
The utility of 18F-FDG PET/CT for diagnosis and
adjustment of therapy in patients with active chronic
sarcoidosis. J Nucl Med. 2012;53(10):1543-1549.

Brudin LH, Valind SO, Khudes CGet al. Fluorine-18
deoxyglucose uptake in sarcoidosis measured with
positron emission tomography. Eur J Nucl Med.
1994;21(4):297-305.

Keijsers RG, Verzijlbergen EJ, van den Bosch JM et al.
18F-FDG PET as a predictor of pulmonary function in
sarcoidosis.  Sarcoidosis Vasc Diffuse Lung Dis.
2011;28(2):123-129.

Ambrosini V, Zompatori M, Fasano L et al. (18)F-FDG
PET/CT for the assessment of disease extension and
activity in patients with sarcoidosis: Results of a
preliminary  prospective study. Clin  Nucl Med.
2013;38(4):e171-177.

Lieberman J. Elevation of serum angiotensin-converting-
enzyme (ACE) level in sarcoidosis. Am. J. Med.
1975;59(3):365-372.

Mostard RL, Voo S, van Kroonenburgh MJ et al.
Inflammatory activity assessment by F18 FDG-PET/CT
in persistent symptomatic sarcoidosis. Respir Med.
2011;105(12):1917-1924.

Keijsers RG, Verzijlbergen JF, van Diepen DM, van den
Bosch JM, Grutters JC. 18F-FDG PET in sarcoidosis: An
observational study in 12 patients treated with infliximab.
Sarcoidosis Vasc Diffuse Lung Dis. 2008;25(2):143-149.
Mostard RLM, Verschakelen JA, van Kroonenburgh
MJPG et al. Severity of pulmonary involvement and
(18)F-FDG PET activity in sarcoidosis. Respir Med.
2013;107(3):439-447.

Mostard RLM, Van Kuijk S, Verschakelen JA, et al. A
predictive tool for an effective use of (18)F-FDG PET in
assessing activity of sarcoidosis. BMC Pulm Med.
2012;12:57.

. Vorselaars AD, Verwoerd A, van Moorsel CH, Keijsers

RG, Rijkers GT, Grutters JC. Prediction of relapse after
discontinuation of infliximab therapy in severe
sarcoidosis. Eur Respir J. 2014;43(2):602-609.

KUTFD | 28



DOI: 10.24938/kutfd.1567376

Ozgiin Arastirma

Kirikkale Universitesi Tip Fakiiltesi Dergisi 2025;27(1):29-36

Original Article

GEBELERIN EGITIiM GEREKSINIMLERININ GEBELIKTE
OLAGAN YAKINMALAR VE YASAM KALITESINE ETKIiSININ
BELIRLENMESIi: MUS ORNEGI

Educational Needs of Pregnant People During Pregnancy Usual Complaints and Quality of
Life Determining the Effect

Sirvan OZCELIK*!

Ozden TANDOGAN?

! Siireyyapasa Egitim ve Arastirma Hastanesi, ISTANBUL, TURKIYE
2 [stanbul Arel Universitesi, Saglik Bilimleri Fakiiltesi, Hemsirelik Bolimii, ISTANBUL, TURKIYE

(07
Amac: Bu c¢alisma, gebelik siirecinde kadinlarin  egitim
ihtiyaglarinin, gebelikle iligkili olagan yakinmalar ve yasam

kalitesi tizerindeki etkilerini incelemeyi amaclamaktadir.

Gere¢ ve Yontemler: Arastirma, tarama modelinde, kesitsel
olarak tanimlayici tasarimda uygulandi. Calismanin 6rneklemi,

302 gebe bireyden olusmaktadir. Verilerin toplanmasinda,
"Tanitict Bilgi Formu" ve "Gebelikte Olagan Yakinmalar ve

Yasam Kalitesi Olgegi (GYYKO)" kullanilmistir.

Bulgular: GYYKO yakinmalar alt 6lcegi i¢in hesaplanan puan
ortalamast 49,33+17,97 olarak, gebelikte yasam kalitesi alt
Olcegi icin ise 27,61+12,47 olarak belirlenmistir. Egitim
seviyesi ile gebelikte yasanan yakinmalar ve yasam kalitesi
arasinda istatistiksel olarak anlamli bir iligki bulunmamuis, ancak
yakimalar ile yasam kalitesi arasinda pozitif yonde bir iligki
gbzlemlenmistir (p<0,001).

Sonug: Gebelerin egitim gereksinimlerinin, gebelikteki olagan
yakinmalar ve yasam kalitesi iizerinde istatistiksel olarak
anlamli bir etkisi olmadigi bulunmustur. Ancak, egitim alan
gebelerin yasam kalitesinin, egitim almayanlara gére minimal

bir farkla daha yiiksek oldugu gézlemlenmistir.

Anahtar Gebelik,

komplikasyonlari, yasam kalitesi

Kelimeler: saghk  egitimi,  gebelik

ABSTRACT
Obijective: This study aims to examine the impact of women's
educational needs during pregnancy on common pregnancy
complaints and quality of life.

Material and Methods: The study was applied in a cross-
sectional descriptive design in the survey model. The study
sample consists of 302 pregnant women. Data were collected
using the "Introductory Information Form" and the "Pregnancy-
Related Complaints and Quality of Life Scale (PCQLS)."

Results: The mean score for the Pregnancy-Related Complaints
subscale of the PCQLS was 49.33+17.97, while the mean score
for the quality of life subscale during pregnancy was
27.61+12.47. No statistically significant relationship was found
between educational level and pregnancy complaints or quality
of life. However, a positive correlation was observed between
complaints and quality of life (p<0.001).

Conclusion: It was found that the educational needs of pregnant
women did not have a statistically significant effect on usual
complaints during pregnancy and quality of life. However, it
was observed that the quality of life of pregnant women who
received education was minimally higher than those who did
not receive education.

health

Keywords:  Pregnancy, education,

complications, quality of life
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GiRiS

Gebelik, insan yasaminin devamliligi i¢in hayati bir
siirectir ve obstetrik acidan 40 haftalik donem {i¢
asamada incelenir: birinci trimester (0-13. hafta), ikinci
trimester (14-27. hafta) ve Uglincii trimester (27-42.
hafta). Bu siire¢ boyunca anne adaymnimn viicudunda
derin anatomik, fizyolojik, biyokimyasal ve psikolojik
degisimler gergeklesir. Gebelikte gozlenen fizyolojik
degisimlerin  yol actif1 rahatsizliklar, gebelik
deneyimini olumsuz etkileyerek anne adayinin yasam
kalitesinde kayda deger bir diisiise neden olabilir.*3
Diinya Saglik Orgiitii (DSO), yasam Kkalitesini,
bireylerin yasamlarini hedefleri, beklentileri, kiiltiirel
degerleri ve iginde bulunduklar1 baglam dogrultusunda
algilama bigimleri iizerinden tanimlamakta ve bunu
yasam standartlariin biitiinciil bir gostergesi olarak
gormektedir. Gebelik siirecinde, DSO’niin &ncelikli
hedeflerinden biri olan kaliteli bakim hizmetlerinin
sunulmasi hayati énem tasimaktadir.*® Her ne kadar
gebelik dogal ve fizyolojik bir siire¢ olarak kabul edilse
de bu donemin saglikli bir sekilde yonetilmesi
profesyonel rehberlik ve etkin bir saglik hizmeti
gerektirmektedir.®

Barselona Anne ve Yenidogan Haklar1 Bildirgesine
gore, her kadinin tireme sagligi, gebelik, dogum ve
yenidogan bakimina dair yeterli bilgiye ve egitime
erisme hakki vardir. Dogum oOncesi bakim, gebelik
siiresince ebe, hemsire ve doktorlar tarafindan diizenli
araliklarla saglanan egitimler ve saglik kontrolleri ile
hem anne hem de bebegin izlenmesini igermektedir. Bu
dogrultuda, saglik kuruluslart dogum oOncesi bakim
smiflar1 diizenleyerek anne adaylarinin bu egitimlere
aktif katilimin tesvik etmelidir.%” Yapilan arastirmalar,
doguma hazirlik egitimlerinin gebelik doéneminde
doguma iligkin olumsuz algilarin azalmasina ve stres
diizeylerinin diismesine katk1 sagladigim
gostermektedir.®2? Ancak, gebelik siirecinde yasanan
fizyolojik rahatsizliklar, gebelerin egitim ihtiyaglar1 ve
yasam kalitesi arasindaki baglantiy1 ele alan 6zel bir
aragtirmaya literatiirde heniiz rastlanmamustir. Tiirkiye
genelinde bazi illerde, kapsamli gebelik egitim
programlar1 ve uygulamali gebe okullar aktif sekilde
hizmet verirken bu tiir hizmetlerin Mus ilindeki durumu
dikkat cekmektedir.’%32® Mus ilinde mevcut bir gebe
okulu bulunmasina ragmen, fiziksel kosullarin
yetersizligi ve sunulan hizmetlerin  kapsaminin
smirliligi, bu kurumun etkili bir gsekilde faaliyet
gostermesini engellemektedir. Ayrica, gebelerin biiyiik
bir kisminda gebelik ve dogum siirecine dair farkindalik
diizeylerinin diisiik oldugu gozlemlenmistir. Farkindalik
eksikligi nedeniyle gebelerin bir kismi, mevcut egitim
programlarma katilim gostermemekte veya sinirh
diizeyde faydalanmaktadir. Egitimlere katilan gebelerin
ise bu siiregte karsilastiklar1 yakinmalarini ifade etmekte
zorlandiklari  ve  bireysel ihtiyaglarma yanit

bulamadiklar belirtilmektedir. Tiirkiye genelinde bazi
illerde gebelik egitim programlart ve uygulamali gebe
okullar1 aktifken, Mus ilindeki durumun detayli bir
analizi yapilmamistir. Bu calisma, Mus ilindeki
gebelerin egitim ihtiyaclarini ve bu ihtiyaclarin yasam
kalitesi tizerindeki etkisini belirleyerek bu boslugu
doldurmay1 hedeflemektedir.

GEREC VE YONTEM
Bu calisma, gebelik donemindeki kadinlarin egitim
gereksinimlerini ve bu gereksinimlerin olagan gebelik
yakinmalar1 ile yasam kalitesine etkilerini belirlemek
amactyla tanimlayici tipte gerceklestirildi. Arastirma,
gebelerin saglik egitimi ihtiyaclarii tespit ederek, bu
ihtiyaclarin karsilanmasinin yasam kalitesine katkisini
ortaya koymay1 hedeflemektedir.
Arastirmanin Evren ve Orneklemi
Bu arastirmanin evrenini, bir kamu hastanesinin Kadin
Hastaliklar1 ve Dogum poliklinigine bagvuran gebeler
olusturmaktadir. Orneklem se¢iminde basit tesadiifi
ornekleme yontemi kullanilmistir. Bu  yOntemde
evrendeki her bireyin arastirmaya dahil edilme sansi
esittir. Oncelikle, arastirmanin evreni bir onceki yil
Kadin Hastaliklar1 ve Dogum poliklinigine basvuran
toplam 1017 gebe olarak belirlenmistir. Daha sonra,
poliklinige bagvuran tiim gebeler hasta kayitlarindan
almarak bir liste halinde diizenlenmis ve her birey bu
liste iizerinde numaralandirilmigtir. Numara verilen
bireyler arasindan, bilgisayar yardimiyla rastgele say1
iretilerek  ¢alismaya  dahil  edilecek  gebeler
belirlenmigtir. Literatlir taramasina dayanarak yapilan
orneklem hesaplamasinda o=0,05 anlamlilik diizeyi,
%80 gii¢ aralig1 ve 0,2 goriis sikligi temel alinmustir. Bu
hesaplamaya gore, calismaya dahil edilmesi gereken
minimum gebe sayis1 282 olarak belirlenmistir. Mayis-
Agustos 2023 tarihleri arasinda, aragtirmanin dahil
edilme kriterlerini karsilayan ve c¢alismaya katilmay1
kabul eden toplam 302 gebe 6rneklemi olusturmustur.
Veri Toplama Araglart
Bu arastirmada veri toplamak i¢in “Tanitici Bilgi
Formu” ile “Gebelikte Yakinmalar ve Yasam Kalitesi
Olgegi (GYYKO)” kullanilmistir.
Tanitict Bilgi Formu
Bu kisimdaki sorular literatiirden yararlanilarak
gebelerin sosyo-demografik ve obstetrik 6zelliklerini
(yas, cinsiyet, egitim durumu, c¢aligma durumu, gelir
diizeyi, kronik hastalik ge¢misi, bilgiye ulagma yollari,
aldiklar1 egitimler ve almak istedikleri egitimler gibi)
belirlemeye  yonelik  toplamda 25  sorudan
olusturulmustur, 1012141721
Gebelikte Yakinmalar ve Yasam Kalitesi Olgegi
(GYYKO)
Foxcroft ve arkadaslar1 tarafindan gelistirilen bu 6lcek,
gebelikteki yakinmalarin sikligmi ve giinlik yasami

nasil etkiledigini degerlendirmek amactyla
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kullanilmaktadir.®® Olgek, 42 maddeden olusur ve iki
bolimden olusur. Birinci  bolimde, gebelikteki
yakinmalarm son bir ayda ne siklikla yasandigi 4
dereceli Likert dlcegiyle (asla, nadiren, bazen, sik sik)
degerlendirilir. Bu boélimde 1-3 arasinda bir yanit
verilirse, ikinci boliime gecilir. ikinci boliimde ise,
yakinmalarm giinliik ~ yasam aktivitelerini  nasil
sinirladigi 3 dereceli Likert 6lgegiyle (hig¢ sinirlamamak,
az smirlamak, ¢ok sinirlamak) degerlendirilir. Olgekten
alinan yiiksek puanlar, kotii maternal ve fetal sonuglara
isaret etmektedir. Bu ¢alismada tiim katilimeilar 6lgegin
ikinci kismint doldurmus olup yasanilan yakinmalarin
yasam Kalitelerini etkiledigi goriilmektedir. Foxcroft vd.
(2013) tarafindan yapilan test-tekrar test giivenirlik
calismasinda r=0,51-1,0 arasinda degisen degerler
bulunmus ve c¢ogu maddede (34 madde) >0,70
giivenirlik saglanmustir.’®* Bu calismada, gebelikte
yakinmalar alt boyutunun Cronbach’s alfa giivenirlik
katsayis1 0=0,871, yasam Kkalitesi alt boyutunun ise
a=0,882 olarak bulunmustur. Tirkge gegerlilik ve
giivenirlik ¢aligmasi ise 2021 yilinda Elif Yagmur Giir
ve Tirkan Pasinlioglu tarafindan yapilmustir.'
Verilerin Analizi

Arastirma verileri, analiz igin Statistical Package for
Social Sciences (SPSS) 25.0 programi kullanilarak
islendi. Siirekli degigkenlere iliskin veriler ortalama
(Ort.) ve standart sapma (SS) ile sunulurken, kategorik
degiskenlere ait veriler say1 (n) ve yiizde (%) ile ifade
edildi. Siirekli degiskenlerin normal dagilima sahip olup
olmadigi, Kolmogorov-Smirnov normallik testi p>0,05
ciktiginda, carpiklik ve basiklik degerlerinin +1 siirlari
icinde ve 0’a yakin olmasi, histogramda c¢an egrisinin
gozlemlenmesi, Normal Q-Q Plot grafiginde noktalarin
45 derecelik cizgiye yakin olmasi ve aritmetik ortalama,
mod ve medyan degerlerinin birbirine yakin olmasi
beklenir. Siirekli degiskenlerin bu &zelliklerin ¢ogunu
saglamas1 nedeniyle parametrik testler tercih edilmistir.
Veri analizinde; One-way ANOVA, Welch test,
Bonferroni ve Tamhane’s T2, ¢oklu dogrusal regresyon
analizi, basit dogrusal regresyon analizi yapildi.
Arastirmanin Kisithiliklar

Bu makalenin sinirliliklari arasinda, yalnizca Mus ilinde
merkezde gergeklestirilmis olmasi, elde edilen
bulgularin diger bolgelerde genellenmesini
kisitlamaktadir. Caligmaya dahil edilen gebelerin tek bir
saglik kurulusuna bagvuran bireylerden olusmasi,
bulgularin  tim Mus bdlgesine  yansitilmasini
zorlagtirmaktadir. Ayrica, katilimeilarin ¢ogunlugunun
diisiik egitim ve sosyo-ekonomik diizeyde olmalari,
egitim ihtiyaclarinin arka planda kalmasina neden
olabilir. Arastirmanmn belirli bir zaman diliminde
(May1s-Agustos 2023) gerceklestirilmesi de gebelerin
yasadigi  degisiklikler ve ihtiyaglarin zamanla
degisebilecegi gergegini gdéz Oniinde bulundurmay1
gerektirir. Bu nedenle, benzer ¢alismalarin farkli cografi

bolgelerde ve daha genis Orneklem gruplariyla tekrar
edilmesi 6nem tasimaktadir.
Arastirmanin Etik Onami
Arastirma  izinleri, Istanbul Arel Universitesi
Rektorligii Etik Kurulu tarafindan 08.11.2022 tarihli
2022/4 sayili karar ile ve Mus Il Saghk Miidiirliigii
tarafindan 12.12.2022 tarihli ve 61908725-929-E-
61908725-929-2253  sayili yaz1 ile verilmistir.
Ornekleme dahil olan ve arastirmaya katilmay1 kabul
eden gebelerden yazili onamlar alinmistir. Arastirmact,
gebelere arastirma hakkinda detayli bilgi vererek
arastirmanin gonillilik esasina dayandigim
aciklamugtir.

BULGULAR
Arastirmada kullanilan "Gebelikte Yakimmalar ve
Yasam Kalitesi Olcegi"ne dayali olarak belirlenen
bagimli degiskenlerin puan dagilimlart Tablo 1°de
sunulmustur. Analiz sonuglarina gore, gebe kadmnlarin
gebelik donemindeki yakinmalar alt dlgegi i¢in puan
ortalamasi 49,33+17,97 olarak belirlenmistir. Ayni
sekilde, gebelikte yasam Kkalitesi alt 6lgegi i¢in puan
ortalamas1 ise 27,61+12,47 olarak tespit edilmistir
(Tablo 1).

Tablo 1: Gebelikte yakinmalar ve yasam Kalitesi 6l¢ek
puanlarmin dagilimi

Gozlenen
(B)(l;;/eulfcl\;erAlt Min.-Maks.

Degerler Ort.£SS I\?le g):;n
yGfl:i'r'r'gfar 0-103 4933£17,97 50 (24,25)
Gebelikte 0-61 27,61£12,47 27 (16)

yasam kalitesi

Gebelerin yag gruplarina gore "Gebelikte Yakinmalar"”
alt olceginden aldiklar1 puanlar incelenmistir. 30 yas
altindaki kadinlarin puan ortalamasi 50,31+17,18 olarak
saptanmugtir. Ayni sekilde, "Gebelikte Yagam Kalitesi"
alt 6l¢eginden gruplarin aldigi puanlar degerlendirilmis
ve 30 yas altindaki kadinlarin puan ortalamasi
28,00+12,33 olarak belirlenmistir (p=0,117). Gebelerin
aile tipine gbre puan ortalamalari da incelenmistir.
Cekirdek ailede yasayan gebe kadinlarin "Gebelikte
Yakimmalar" alt 6lgeginden aldiklar1 puan ortalamasi
49,51+18,05 olarak, "Gebelikte Yasam Kalitesi" alt
6lceginden aldiklari puan ortalamasi ise 27,66+11,93
olarak tespit edilmistir (p=0,795). Gebelerin egitim
durumuna goére de puanlar incelenmistir ve lise mezunu
gebe kadinlarin "Gebelikte Yakinmalar" alt 6l¢ceginden
aldiklar1 puan ortalamast 52,98+15,12, "Gebelikte
Yasam Kalitesi" alt 6lgeginden aldiklar1 puan ortalamasi
ise 28,26+£12,26 olarak hesaplanmistir (p=0,027).
Gebelerin eslerinin egitim durumuna goére puanlar
incelendiginde, esi okuryazar olmayan gebe kadinlarin
"Gebelikte Yakinmalar" alt 6lgeginden aldiklari puan
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ortalamas1 40,31+15,42, "Gebelikte Yasam Kalitesi" alt
Olgeginden aldiklar1 puan ortalamasi ise 23,56+11,37
olarak  bulunmustur (p=0,194). Gebelerin gelir
durumuna gore puanlar incelendiginde, geliri giderden
az olan gebe kadinlarin "Gebelikte Yakinmalar" alt
Olceginden aldiklar1 puan ortalamasi1 48,43+17,88,
"Gebelikte Yasam Kalitesi" alt 6l¢eginden aldiklari
puan ortalamasi ise 26,88+11,79 olarak belirlenmistir
(p=0,712). Planli gebelik durumuna gore "Gebelikte
Yakimalar" alt dlgeginden puanlar incelendiginde,
gebeligi planlamayan gebe kadinlarin puan ortalamast
50,12+17,44, "Gebelikte Yasam Kalitesi" alt 6l¢eginden
aldiklart puan ortalamast ise 28,90+£12,58 olarak
hesaplanmigtir (p=0,559). Gebelerin gebelik boyunca

kontrollere gitme sikligina gére puanlar incelendiginde,
diizenli olarak kontrollere giden gebe kadinlarin
"Gebelikte Yakimmalar" alt dlgeginden aldiklari puan
ortalamas1 51,56+17,11, "Gebelikte Yasam Kalitesi" alt
6lceginden aldiklar1 puan ortalamasi ise 28,37+12,01
olarak belirlenmistir (p=0,039).

Gebelerin gebelik haftasina gdore puanlar incelenmistir.
Gebelik haftast 27-42 arasinda olan kadinlarin
"Gebelikte Yakimmalar" alt dlgeginden aldiklar1 puan
ortalamasi 52,03+17,10 olarak hesaplanmistir. Benzer
sekilde, "Gebelikte Yasam Kalitesi" alt olgeginden
gebelik haftasi 27-42 arasinda olan kadmlarin puan
ortalamas1 ise 29,81+12,27 olarak hesaplanmistir
(p=0,015) (Tablo 2).

Tablo 2: Gebelerin sosyo-demografik ve obstetrik 6zelliklerine gore gebelikteki yakinmalar ve yasam kalitesi alt 6lgek

puan ortalamalarinin karsilagtirilmasi (n=302)

Ozellikler Gebelikte Yakinmalar Post Hoc Gebelikte Yagam Kalitesi Post Hoc _
N Ort£SS Test P Bonferroni Ort£SS Test p Bonferroni

Yas

<30 yas 221 50,31+17.8 t=1,571 0,17 - 28,00+12.3 t=0,897 0,31 =

30yas < 81 46,65+19,4 26,54+12,4

Aile tipi

Cekirdek aile 206  49,51+18,5 t=0,259 0,75 - 27,66+11,3 t=0,101 0,90 -

Genis aile 96 48,94+17,0 27,50+13,1

Egitim durumu

Okuryazar 8 35,63+14,4 F=3,14 0,07 - 18,00+9,01 F=1,83 0,18 -

[lkogretim 133 48,08+19,2 28,15+13,4

Lise 90 52,98+15,2 28,26+12,6

Lisans ve tistii 71 48,59+17,9 26,85+11,4

Es egitim durumu

Okuryazar degil 16 40,31£15,2 F=1,59 0,14 - 23,56x11.7 F=0,62 0,56 -

[lkogretim 88  48,89+19,6 27,78+13,5

Lise 99 49,85+17,9 27,44+12,0

Lisans ve iistii 99 50,67+17,6 28,26+12,3

Gelir durumu

Gelir giderden az 114 48,43£17,8 F=0,30 0,72 - 26,88+11,9 F=0,33 0,72 -

Gelir gidere denk 150 49,57+17,0 28,03+12,7

Sigara kullanma durumu

Hig igmedim 236 48,67+18,1 F=0,80 0,47 - 26,77+12,8 F=2,89 0,060 -

Biraktim 29 50,59+16,6 29,14+13,4

Igiyorum 37 52,57+17,0 31,76+11,1

Evlilik siiresi

<5 141 4991+16,3 t=0,521 0,63 - 27,23+11,93 t=0,485 0,68 -

S5yil < 161  48,83%19,3 27,93+12,4

Kronik hastahk oykiisii

Evet 29 52,66+1,.86 t=1,048 0,26 - 29,48+11,6 t=0,852 0,35 -

Hayir 273 48,98+18,7 2741£12,3

Planh gebelik durumu

Planli 189  48,86+18,31 t=0,585 0,59 - 26,83+12,36 t=1,400 0,163 -

Plansiz 113 50,12+17,44 28,90+12,8

Gebelik boyunca kontrole gitme sikhg

Diizenlit 144 51,56£17,11 t=2,071 0,039 1>2 28,37+12,01 t=1,014 0,311 -

Diizensiz? 158  47,30+18,55 26,91+12,86

Gebelik haftasi

1-13 hafta 43 454242262 F=4,233 0,015 3>2; p=0,044  24,49+15,10 F=5,927 0,003 3>1; p=0,035

14-26 hafta 94 46,38+16,44 25,16+10,73 3>2; p=0,011

27-42 hafta 165 52,03+17,10 29,81+12,27

Gebe kadmlarin gebelik ve dogumla ilgili bilgilere
ulasma yolu, "Gebelikte Yakinmalar" ve "Gebelikte
Yasam Kalitesi" olgek puan ortalamalarma gore

incelenmistir. internetten bilgi alan gebe kadinlarin puan
ortalamalarinin daha yiiksek oldugu gozlemlenmis,
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ancak gruplar arasinda istatistiksel olarak anlamli bir
fark bulunmamistir (p=0,384) (Tablo 3).

Gebelerin, annede olusan degisiklikler ve oOneriler,
beslenme, hijyen, cinsellik, doguma hazirlik ve nefes
teknikleri, meme bakimi, anne siitli, emzirme ve bebek
bakimi egitimlerini alma durumlarina gére yapilan

degerlendirmede,  "Gebelikte  Yakimmalar"  ve
"Gebelikte Yasam Kalitesi" 6l¢ek puan ortalamalarma
gore egitim alanlar ve almayanlar arasinda istatistiksel
olarak anlaml1 bir farklilik tespit edilmemistir (p=0,859)
(Tablo 3).

Tablo 3: Gebe kadmlarmn gebelik boyunca obstetrik bilgilerine gore gebelikteki yakinmalar ve yagam Kalitesi puan

ortalamalarinin karsilastirilmasi (n=302)

Ozellikler Gebelikte Yakinmalar Post Hoc Gebelikte Yagsam Kalitesi Post Hoc
N Ort.+SS Test P Bonferroni Ort.+SS Test p Bonferroni

Gebelik ve dog um hakkinda bilgilere ulag ma yolu

Doktor 205  48,56+17,24 F=1,020 0,384 - 27,03£11,75 W=1,089 0,363 -
Ebe/hemsire 44 4,50+21,09 30,07+15,55
Arkadagveaile ) 47 4311907 23,93+12,95
tiyeleri
Internet 39 53,90+17,52 29,18+11,95

Annede ol 1san degisikli kler ve éneriler i¢in egitim

Evet 67 48,99+19,12 t=-0,178 0,859 27,54+13,25 t=-0,051 0,959 -
Hayir 235 49,43+17,67 27,63+£12,26

Beslenme ile ilgili egitim

Evet 72 49,29+20,20 t=-0,021 0,983 27,13+12,96 t=-0,375 0,708 -
Hayir 230 49,34+17,27 27,76+12,33

Hijyen ileilgili egitim

Evet 82 48,41+19,99 t=-0,540 0,589 26,60+12,48 t=-0,858 0,392 -
Hayir 220 49,67+17,20 27,98+12,47

Cinsellik ile ilgili egitim

Evet 50 52,00+£19,94 t=1,150 0,251 28,10+12,72 t=0,306 0,760 -
Hayir 252 48,80+17,55 27,5112,44

Doguma hazirhk ve nefes teknikleri ile ilgili egitim

Evet 32 48,19+21,39 t=-0,380 0,704 26,78+13,79 t=-0,395 0,693 -
Hayir 270 49,47+17,57 27,70+12,32

Meme ucu ve bakimu ile ilgili egitim

Evet 50 49,18+19,57 t=-0,065 0,948 28,78+14,05 t=0,729 0,467 -
Hayir 252 49,36+17,68 27,37+12,14

Anne siitii, emzirme ve bebek bakimu ile ilgili egitim

Evet 74 47,84+19,16 t=-0,822 0,412 28,54+13,93 t=0,742 0,459 -
Hayir 228 49,82+17,59 27,30+11,97

Sosyodemografik ve obstetrik &zelliklerin, gebelerin
olagan yakinmalarina etkisini belirlemek amaciyla
yapilan ¢oklu dogrusal regresyon analizi sonucunda,
modele dahil edilen degiskenlerden en az birinin bagimh
degiskeni yordugu ve olusturulan modelin istatistiksel
olarak anlamli oldugu bulunmustur (F=3,529, sd: 4, 294,
p<0,001). T-testi sonuglarina goére, yalmizca gebelik
haftas1 degiskeninin, gebelerin olagan yakinmalarini
anlamli bir sekilde agikladigr saptanmistir (t=3,560,
p<0,001).

Gebelikte yakinmalar puanina iligkin toplam varyansin

%4,6'sinin  gebelik  haftast tarafindan agiklandig
(R=0,214,  R2=0,046).  Gebelik
haftasindaki her bir standart sapma artiginin, gebelikte

belirlenmistir

yakinmalar puanmda 0,207 standart sapma artigina yol
actig1 tespit edilmistir. Bu sonug, doguma yaklasildikea,
gebelikteki olagan yakimmalarin da artma egiliminde
oldugunu gostermektedir (Tablo 4).

Tablo 4: Gebelerin baz1 sosyo-demografik ve obstetrik 6zelliklerinin gebelikteki yakinmalar {izerine etkisi: Coklu

dogrusal regresyon analizi

Katsayilar Bicin ¥ 95 GA
Degiskenler B SH B B T P AS Us
Sabit 44,140 7,721 5,717 0,000 28,945 59,335
Yas -0,336 0,232 -0,101 -1,450 0,148 -0,793 0,120
Beden kitle indeksi 0,121 0,246 0,029 0,492 0,623 -0,364 0,606
Gebelik sayisi 0,404 0,752 0,037 0,537 0,592 -1,077 1,884
Gebelik haftas 0,374 0,105 0,207 3,560 <0,001 0,167 0,580

R=0,214, R2=0,046, A. R2=0,033; F=3,529, sd:4, 294, p<0,001; Durbin-Watson=2,127
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Gebelerin olagan yakinmalarinin yasam kalitelerine
etkisini belirlemek amaciyla gergeklestirilen basit
dogrusal regresyon analizi sonucunda, kurulan modelin
istatistiksel olarak anlamli oldugu belirlenmistir
(F=614,433, sd: 1, 300, p<0,001). T-testi sonuglarina
gore, gebelikte meydana gelen yakinmalarin, gebelerin
yasam kalitesini anlamli bir sekilde yordadig: tespit
edilmistir (t=24,788, p<0,001). Gebelerin yasam kalitesi
puanina iligkin toplam  varyansin = %67,2'sinin,

gebelikteki ~ yakinmalar  tarafindan  agiklandig:
saptanmistir (R=0,820, R?=0,672). Gebelikteki olagan
yakinmalar puanindaki her bir puan artisinin, gebelerin
yasam kalitesi puanlarinda 0,569 puanlik bir artisa
neden oldugu bulunmustur. Gebelerin yasam kalitesi
puaninin yiikselmesi, yasam Kkalitelerinin azaldiginin bir
gostergesi  olabilir. Bu  nedenle, gebelikteki
yakinmalarin artmasiyla birlikte gebelerin yasam
kalitesinin diisebilecegi yorumu yapilmistir (Tablo 5).

Tablo 5: Gebelerin olagan yakinmalarinin yagsam kaliteleri tizerine etkisi: basit dogrusal regresyon analizi

Katsayilar Bicin % 5GA
Degiskenler B SH B B T P AS Us
Sabit -0,440 1,204 -0,365 0,715 -2,809 1,930
Yakimalar 0,569 0,023 0,820 24,788 <0,001 0,523 0,614

R=0,820, R2=0,672, A. R2=0,671; F=614,433, sd: 1, 300, p<0,001; Durbin-Watson= 1,810

TARTISMA

Gebelik, kadinin yasaminda kritik bir evre olup, insan
tiriiniin devamlilig1 agisindan hayati dneme sahiptir.
Literatiirde yapilan calismalar, gebeligin her {ig¢
doneminde de annenin  bedensel, fizyolojik,
biyokimyasal ve psikolojik agidan 6nemli degisimlere
maruz kaldigini gdstermektedir.»?2 Gebelik siirecindeki
bu degisimler, annenin yasam kalitesini dogrudan
etkilemektedir. Arastirmalar, gebelikte ortaya c¢ikan
belirtilerle annenin yasam Kkalitesi arasinda dogru
orantili bir iligki oldugunu ve bu degisikliklere uyum
saglayamamanin, gebelik siirecinde annenin yasam
kalitesini olumsuz etkiledigini gdstermektedir.'>2 Bu
arastirma, Gebelikte Yakmmalar ve Yasam Kalitesi
Olgegi (GYYKO) puan ortalamalarini incelediginde,
gebelikte yakinmalar alt 6lgegi ig¢in ortalama puanin
49,33+£17,97, yasam Kkalitesi alt Olgegi igin ise
27,61£12,47 olarak belirlendigini ortaya koymaktadir.
Bu sonuglar, c¢aligmaya katilan gebe kadmlarin
yakinmalarinin orta seviyede oldugunu ve yasam
kalitesinin  ortalamanin altinda olumsuz yo6nde
etkilendigini gostermektedir. Bu durumun altinda yatan
nedenler arasinda, Mus ilindeki kadmlarin diisiik saglik
okuryazarlhig seviyesi ve yakinmalarin yagam Kalitesini
etkileyebilecegini fark edememe durumu gosterilebilir.
Benzer caligmalara  bakildiginda, Demir ve
arkadaglarinin  ¢aligmasinda puan  ortalamasinin
50,24+21,78, Incirkus ve arkadaslarmin calismasinda
ise 48,67+26,69 oldugu belirtilmistir.?*?? Akpinar ve
Apay’in ¢aligmasinda ise puan ortalamasi 48,67+£26,69
olarak kaydedilmistir.”® Ancak, Yilmaz ve ark.
tarafindan  yiritilen ¢alismanin  bulgular,, bu
aragtirmanm bulgularindan farkhilik géstermektedir.?*
Bu farklilk muhtemelen yapilan ¢alismanin farkli
bolgelerde gerceklestirilmis olmasindan
kaynaklanmaktadir. Gebelik siirecinde, annelerin
dogum oOncesi ve sonrasit donemde becerilerini artirmak
ve bebek bakimiyla ilgili bilgilerini gelistirmek igin
egitim almalar1 Onemlidir. Arastirmalar, gebelik

egitimlerinin, annelerin doguma iliskin beklentilerini
daha gergekgi bir seviyeye indirerek, dogum siirecine
daha iyi hazirlanmalarina yardimci oldugunu ortaya
koymustur.?® Gebelik, yalnizca fiziksel degisiklikleri
degil, aym zamanda duygusal ve psikolojik bir deneyimi
de barmndirir. Bu donemde, anne adaylart gesitli
zorluklarla karsilasabilirler. Fiziksel, biyokimyasal ve
duygusal degisiklikler, yasam Kkalitesini olumsuz
etkileyebilir. Bu nedenle, dogum Oncesi bakim
hizmetleri, sadece tibbi miidahalelerle sinirli kalmayip,
ayn1 zamanda duygusal destek saglayarak anne, bebek
ve ailenin sagligini koruma ve gelistirmeye odaklanir.!
Bu calismada, hamilelik 6ncesi sunulan anne sagligi,
beslenme, hijyen, cinsellik, meme bakimi, anne siitii,
emzirme ve bebek bakimi egitimlerinin, gebelik
siirecinde ortaya ¢ikan yakinmalar ile yasam kalitesi
tizerindeki etkisi degerlendirilmistir. Egitim alanlar ile
almayanlar arasinda istatistiksel olarak anlamli bir
farklilik tespit edilmemistir. Ancak, egitim almis
olanlarin aldiklari puan ortalamalari, egitim almamis
olanlara gére minimal diizeyde bir farklilik gostermistir.
Bu farkliliklar incelendiginde, egitim almis olan
gebelerin yasam kalitelerinin, egitim almamis olanlara
kiyasla daha yiiksek oldugu gbézlemlenmistir. Ancak, bu
calismada egitim almis gebelerin sayisiin sinirli olmasi
nedeniyle istatistiksel anlamlilik diizeyine
ulasilamamustir. Yal¢in  ve  ark tarafindan
gergeklestirilen aragtirma, dogum egitimi alan ve
almayan bireylerin algilar1 arasinda anlamli bir farklilik
bulunmadigini ortaya koymustur. Yal¢in'in ¢aligmasi,
mevcut aragtirmamizla paralellikler sergilemektedir.?
Bu paralellik, katilimecilarin egitim diizeyleri ve
farkindalik seviyeleri ile iliskilendirilebilir. Yikar ve
ark. tarafindan gerceklestirilen arastirmada, dogum
Oncesi saglanan egitimin gebelik doneminde ortaya
¢ikan yakinmalar1 ve yagam kalitesini olumlu yonde
etkiledigi ~ sonucuna  varilmistir.?’”  Baktir  ve
arkadaglarinin yaptig1 arastirmada, gebe okulu egitimi
alan ve almayan gebelerin gebelik, dogum siireci ve
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dogum sonuglarmin degerlendirildigi belirtilmektedir.
Bulgular, gebe okulu egitimi almis olan kadinlarin
dogum korkularinin belirgin bir sekilde azaldigimni
gostermektedir.?® Altiparmak ve Coskun'un arastirmast,
gebelere gebelik sirasinda yasanan yakinmalari iceren
egitimler verilerek, egitim sonucunda kadinlarin
yakinmalar hakkinda bilgi diizeylerinin arttigin1 ve bu
sikayetlerle basa ¢ikma becerilerinin  gelistigini
belirlemistir.?® Yenal ve ark. tarafindan gerceklestirilen
bir c¢aligmada, internet {izerinden yapilan gebe
egitimlerinin  glinlik yasam aktivitesine etkisi
incelenmistir. Arastirmanin sonuglari, egitim sonrasinda
giinlik yasam  aktivitesi puanlarmm  arttigini
gostermektedir.®® Sercekus ve Mete'nin arastirmast,
gebelere  saglanan egitimin gebelik siirecindeki
yakinmalar1  azalthgm  gdstermektedir.®*  Bu
aragtirmalarla yapilan karsilagtirmalar, bu c¢alismadan
farkli sonuglar sergilemektedir. Bu farkliligin altinda
yatan sebeplerden biri, bu ¢alismada egitim alan
gebelerin  sayisinin  siirlt olmast ve bu durumun
istatistiksel ~ analizi iizerinde etkili olabilecegi
diistiniilebilir. Ayrica, bu arasgtirmaya katilan gebelerin
¢ogunlugunun diisik egitim ve sosyo-ekonomik
diizeyde olmalari, egitim ihtiyacinin arka planda
kalmasma ve farkindalik seviyelerinin diisiik olmasina
katkida bulunabilir. Bu baglamda, dogu illerinde
yasayan kadinlarin gebelik siireclerinin  zorlugunu
normal karsiladiklar1 diisiincesine ulasilabilir. Bunun
yani sira, diizenli olarak gebelik izlemlerine katilan
kadmlarin yasam kalitesinin daha yiiksek oldugu
gbzlemi, gebelik siirecindeki takiplerin 6nemini bir kez
daha vurgulamaktadir. Bu nedenle, dogu illerinde genis
kapsamli gebelik egitimleri ve farkindalik projelerinin
diizenlenmesi gerekliligi 6n plana ¢ikmaktadir. Bu tiir
girigimler, kadinlarin hem egitimi hem de diizenli
takipleri aracilifiyla yasam kalitelerinin artirilmasina
katk1 saglayabilir.

Bu c¢aligmada, diizenli olarak gebelik kontrollerine
katilan kadmlarin gebelikte yasanan yakinmalarinin,
diizensiz kontrole gidenlere kiyasla daha yiiksek oldugu
tespit edilmistir (p=0,039). Bu bulgu, literatiirdeki baz1
calismalarla paralellik gostermektedir. Ornegin, diizenli
kontrole giden kadmlarin, gebelik siirecindeki fizyolojik
degisimleri ve bu degisimlere bagli olarak ortaya ¢ikan
yakinmalar1 daha fazla fark ettikleri ve bu sikayetleri
saglik calisanlarina daha sik  bildirdikleri ifade
edilmektedir.®?®®* Bu durum, diizenli kontrollerin
kadinlarin  gebelik stirecine dair farkindaliklarini
artirmastyla agiklanabilir. Diizensiz kontrole giden
kadinlarin  ise gebelikte yasadiklar1 yakinmalari
yeterince fark edememeleri veya bu yakinmalar1 normal
bir siire¢ olarak degerlendirmeleri nedeniyle daha diisiik
puanlar almig olabilecegi disiiniilmektedir. Kirsal
bolgelerde yasayan kadinlarin dogum oncesi bakim
hizmetleri ve nitelikli dogum hizmetlerine erisimlerinin,

kentsel bolgelerde yasayan kadinlara kiyasla oldukca
sinirll  oldugu, farkli bir ¢aligmada da ifade
edilmektedir.®* Bu bulgu, diizenli kontrollerin yalmzca
tibbi bakim agisindan degil, ayni zamanda gebelik
stirecine dair farkindalik ve egitim agisindan da dnemli
oldugunu vurgulamaktadir. Ayrica, diizenli kontrole
giden kadinlarin, saglk c¢alisanlar1 tarafindan
yakinmalarina yonelik daha fazla yonlendirme veya
miidahale almis olmalari, bu grubun yakinmalarini daha
fazla rapor etmesine neden olmus olabilir. Bu nedenle,
diizenli takiplerin yalnizca tibbi bir gereklilik degil, ayn1
zamanda gebelikte yasanan yakinmalarin daha iyi
yonetilmesi agisindan da kritik bir rol oynadigi
soylenebilir.

Bu arastirmanin sonucuna gore, gebelerin egitim
gereksinimlerinin, gebelik siirecindeki yakinmalar ve
yasam kalitesi iizerinde istatistiksel agidan anlamli bir
etkiye sahip olmadigini ortaya koymustur. Bununla
birlikte, egitim alan gebelerin yasam kalitesi
puanlarinin, egitim almayanlara kiyasla minimal bir
farkla daha yiiksek oldugu gozlemlenmistir. Bu bulgular
dogrultusunda, calismanin farkli bolgelerde tekrar
edilmesi ve daha fazla gebe kadmnin egitim hizmetlerine
erisimini  saglayacak  stratejilerin  gelistirilmesi
onerilmektedir. Bu sayede, gebelerin bilgi diizeylerinin
artirtlmas1 ve gebelik siirecine dair farkindaliklarinin
yiikseltilmesi miimkiin olabilir.
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¢ikar ¢atismasit bulunmamaktadir.
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RISK GRUBU OLAN OBEZ BIREYLERDE ASI UYUMU

Vaccine Adherence in Risk Group Obese Individuals

Dilek YAGCI CAGLAYIK'® Serpil CECEN?® Onurhan YILDIZ*® Hiiseyin BILGIN*
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oz
Amac: COVID-19 pandemisi ile birlikte as1 ¢aligmalari da
onem kazanmig durumdadir. As1 uygulamalarinin baglamasiyla
ast karsithgr veya tereddiitii gosteren vakalarin da arttigi
goriilmektedir.  Bu ¢alismada amacimiz HIV ile enfekte
bireylerde as1 karsithigi veya tereddiiti olup olmadigim

belirleyerek bunun sebeplerini agiga ¢ikarmaktir.

Gere¢ ve Yontemler: Bu tanimlayict caligmada, 2021 yili

Haziran, Temmuz, Agustos aylarmmda HIV poliklinigine
bagvuran 65 katilimciya anket uygulanmigtir. Hastalarin tibbi
geemiglerine ait bilgiler ve mevcut tibbi durumlart hakkinda
COVID-19 as1

tereddiitlerinin nedenleri 6grenilmistir. Hastalar1 as1 yaptirmaya

bazi bilgiler almmig ve Dberaberinde
ikna etmek igin “beklenen pismanlik” denilen ikna edici bir

yontem uygulanmistir.

Bulgular: Arastirmaya 40 HIV ile yasayan obez birey (HYB)
dahil edilmistir. Bireylerin %22,5’1 (n=9) kadin, %77,5’1 (n=31)
erkek olup yas medyani 36,5 yildir (ortalama 39,7+11,6 yil;
min-maks:22-62 yil). Kadimnlarda agilanma orani erkeklere gore
anlamli sekilde diisiik bulunmustur (p=0,006). Cinsel yonelime
gore erkeklerle seks yapan erkeklerde (MSM) asilanma orani
anlamli sekilde daha yiiksektir (p=0,002). Hastalarin %30 unun
(n=12) COVID-19 asist yaptirmadigi tespit edilmistir ve
timiinliin as1 yaptirma niyeti mevcuttur. Hastalarin COVID-19
asis1 yaptirmama nedenleri incelendiginde ilk sirayr %66,6’lik
(n=8) bir oran ile asilarin giivensiz olmas1 almistir.

Sonug¢: Bu ¢alismamizda, HIV ile yasayan bireylerde asilama
oraninin toplumun agilanma oranina gore daha yiiksek oldugunu
tespit ettik. HIV ile yasayan bireylerdeki agilanma oraninin daha
yiiksek olma nedeninin her takipte tibbi danismanlik veriliyor
olmasindan kaynaklandig1 diigiiniilmustiir.

Anahtar Kelimeler: COVID-19, as1, HIV

ABSTRACT
Objective: Vaccine studies have gained importance along with
the COVID-19 epidemic. With the start of vaccination
practices, an increasing number of cases showing refusal or
hesitation of vaccines have been observed. Our aim in this
article is to determine whether there is vaccine refusal or
hesitation among HIV-infected individuals and to reveal the

reasons for this.

Material and Methods: In this descriptive study, a survey was
administered to 65 participants who applied to the HIV
outpatient clinics in June, July and August 2021. Information
about the patients' medical history and information about their
current medical conditions was obtained, and the reasons for
COVID-19 vaccine hesitancy were learned. A persuasive
method called “anticipated regret” has been used to persuade
patients to get vaccinated.

Results: Forty obese people living with HIV (PLWH) were
included in the study. 22.5% (n=9) of PLWH were female,
77.5% (n=31) were male, and the median age was 36.5 years
(mean 39.7+11.6 years; min-max: 22-62 years). Vaccination rate
in females was found significantly lower than in males
(p=0.006). According to sexual orientation, the vaccination rate
was significantly higher among men who have sex with men
(MSM) (p=0.002). It was determined that 30% (n=12) of the
patients did not receive the COVID-19 vaccine, and all of them
had the intention of receiving the vaccine. When the reasons
why patients did not receive the COVID-19 vaccine were
examined, the first reason was that the vaccines were unsafe
with a rate of 66.6% (n = 8).

Conclusion: In this study, we found that the vaccination rate of
people living with HIV is higher than the vaccination rate of the
general population. It is thought that the reason for the higher
vaccination rate in people living with HIV is due to the fact that

medical counseling is provided at every follow-up.

Keywords: COVID-19, vaccine, HIV
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GIRiS
Obezite viicutta yag dokusunun artistyla karakterize
diigiik dereceli inflamasyonla seyreden kronik bir
hastalik olup diinya genelinde artarak devam
etmektedir.! Obezite ile birlikte diabet, hipertansiyon
gibi sekonder hastaliklarin ortaya ¢ikma sikliginin
arttig1 da bilinmektedir.? Yapilan galigmalarda COVID-
19°a yakalanan obez bireylerde hastaneye yatma,
yogun bakim gerekliligi ve 6lim oranlarinin yiiksek
oldugu gosterilmis durumdadir* Bu yiizden obez
bireyleri COVID-19’dan korumanin gerekli oldugu
bunun i¢in de obez bireylerin agilanmasinin daha fazla
onem arz ettigi goriillmektedir.
COVID-19 pandemisi diinya genelinde dliimlere yol
agarak varligm siirdiirmiistiir.* Hipertansiyon, diabetes
mellitus, obezite gibi kronik hastalifi olanlarin
COVID-19’a yakalanma ve Oliim risklerinin daha
yiiksek oldugu gériilmiistiir.> HIV enfeksiyonunda
oldugu gibi lenfopeni ile seyreden hastaliklarda
COVID-19 enfeksiyonu ve tedavisinin  artmis
morbiditeye neden oldugu bilinmektedir.®
Tarih boyunca bulagici hastaliklardan korunmanin en
etkili yontemi as1 uygulamalar1 olmustur.” COVID-19
enfeksiyonu i¢in ag1 uygulamalarmin baslamasiyla
Olim oranlar1 ve yogun bakim gereksinimi oranlariin
diistiigii  goriilmiistiir.® Ozellikle HIV gibi kronik
enfeksiyonlarda ve obezite, diabet gibi kronik hastalik
durumlarinda aginin koruyucu etkisinin 6nemi bir kez
daha anlasilmistir.
Ast  uygulamalar1 ile ilgili literatiir bilgilerini
inceledigimizde gegmiste her donemde asiy1 reddetme,
as1 tereddiitii durumlarinin oldugu goriilmektedir.” As
karsithigi nedeniyle asilanma oranlarinin  diismesi
sonucu toplumsal bagisiklik saglanamamakta ve asi ile
dnlenebilir hastaliklar salginlara neden olabilmektedir.®
Ast karsithiginin nedenleri ¢ok c¢esitli olup, bireyin
kendi Ozeliklerine, toplumlarin kiiltiirel 6zelliklerine
gore degisebilmektedir.’® Bireysel nedenler arasinda
astya giivensizlik, kisinin ag1 konusunda bilgisi, daha
onceki deneyimleri, egitim ve gelir seviyesinin etkili
oldugu goriilmiistiir.* Ulkelere gore as1 karsithg
nedeni farkli olup, siyah Amerikan toplumunda
karsithgmn daha fazla oldugu, bunun da nedeninin
siyahlara yonelik 1rkeilik faaliyetleri ve sosyoekonomik
seviyelerinin daha diisiik olmasindan kaynaklandig:
diisiiniilmektedir.*? Ulkemizde yapilan bir galismada
ast karsithgmin en Onemli nedeninin asiya karst
giivensizlik oldugu gésterilmistir.*® Dini gerekceler de
as1 karsitliginin bir nedeni olup, bu bireyler hastaliklari
ve Omiir siiresini  ‘kader’ inancit {izerinden
temellendirmektedir.4
HIV-AIDS enfeksiyonunda oldugu gibi immun
fonksiyonlart ~ bozulmus  hastalarn ~ COVID-19
enfeksiyonuna yakalanma risklerinin, hastaneye yatma
oranlarmin ve mortalite oranlarmin daha fazla

oldugunun gosterilmesi bu Dbireylerin as1 ile
korunmasinin énemini ortaya konmustur.*®

Bu caligmada amag takip edilen HIV ile yasayan obez
bireylerde as1 karsitlig1 veya tereddiitii olup olmadigini
belirleyerek bunun sebeplerini agiga ¢cikarmaktir.

GEREC VE YONTEM

Bu tanimlayict c¢alismaya, HIV polikliniginde tan
aldig1 andan itibaren ayn1 hekim tarafindan izlenen ve
Haziran, Temmuz, Agustos 2021 tarihlerinde takibe
gelen hastalar dahil edilmistir. Basvuran 96 hasta
arasindan 65 hastaya telefonla ulasilabilmistir.
Aragtirmacilar tarafindan literatiir taranarak
olusturulmus hastalarin tibbi ge¢miglerine ait bilgiler
ile mevcut tibbi durumlar1 hakkinda bazi bilgiler ve
viicut agirligi, boylart hasta beyaniyla almmustir;
beraberinde COVID-19 as1 tereddiitlerinin nedenlerinin
sorgulandigi bir anket uygulanmistir. Hastalarin beyan
ettikleri kilogram cinsinden viicut agirliklar1 ve metre
cinsinden boylar1 daha sonra viicut kitle indeksi (VKI)
hesaplama formiilii olan viicut agirhigi (kg)/boy (m?)
formiiliiyle VKi’ye cevrilmistir.'® Hastalar1 as1
yaptirmaya ikna etmek icin “beklenen pismanlik”
denilen ikna edici bir yontem uygulanmigtir. Aranan 65
hastanin VKI’leri 30’un iizerinde oldugu tespit edilen
40 katilimer aragtirmaya dahil edilmistir. Kategorik
veriler yiizde ve frekanslar ile tablolarda sunulmustur.
Kategorik degiskenlerin degerlendirilmesi igin ki-kare
testi uygulanmistir. Siirekli degiskenler icin ise
ortalama Olgiitleri (ortalama, standart sapma, ortanca,
minimum ve maksimum deger) hesaplanmistir.
Istatistiksel onemlilik diizeyi olarak 0,05 kabul
edilmistir. Arastirma icin Marmara Universitesi Tip
Fakiiltesi Klinik Arastirmalar Etik Kurulu’ndan etik
kurul onayr (08.11.2021/09.2021.1124) alimmistir.
Katilimcilardan bilgilendirilmis onamlari alinmistir.

BULGULAR

Arastirmaya toplamda 40 obez HIV ile yasayan birey
katilmigtir. Hastalarin  yag medyan1 36,5 yildir
(ortalama 39,7+11,6 yil; min-maks:22-62 yil). HIV’li
bireylerin VKI medyan1 30,4’diir (ortalama 31,2+2.3;
min-maks: 30,4-42,7). Kadin ve erkeklerin VKI
kategorileri arasinda anlamli bir fark yoktur (p=0,151).
Hastalarin diger oOzellikleri Tablo 1’de verilmistir.
Arastirmada kadin katilimcilarin higbirinde gebelik ve
emzirme durumu yoktur. HIV tani siiresi medyan1 2,0
yil (ortalama 3,5+3,0 yil; IQR:4,0) olarak bulunmustur.
Hastalarin hi¢birinde as1 alerjisi mevcut degildir.

Aragtirmada hastalarin VKI kategorilerinde 2. derece
obez ve 3. derece obez sadece birer hasta oldugu icin
diger bagimsiz degiskenlerle VKI kategorik analizleri
yapilamamistir. Kadinlarda asilanma orani erkeklere
gore anlamli olarak diisiik bulunmustur (p=0,0006).
Cinsel yonelime gore erkeklerle seks yapan erkeklerde
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(men sex with men-MSM) asilanma orani istatistiksel
olarak anlamli sekilde daha yiiksek bulunmustur
(p=0,002). Daha &nce Influenza asist olmus olma,
COVID gecirmis olmanin agilanma oranina etkisinin
olmadigr goriilmiis, bu durumun diisiik orneklem
sayisina bagli olabilecegi diistiniilmiistiir (Tablo 2).

Tablo 1: Hastalarin 6zellikleri

Tablo 2: COVID-19 asist olan ve olmayan bireylerin
kargilagtirtlmasi

.. . Asih As181Z p
Ozellik (/%) (/%)  degeri
Yas
22-35 yas 11/61,1 7/38,9

0,267
36-62 yas 17/77,3 5/22,7
Cinsiyet
Erkek 25/80,6 6/19,4

0,006
Kadin 3/33,3 6/66,7
Viicut kitle indeksi
30,0-34,9 27171,7 1/28,9
35,0-39,9 0/0,0 1/100,0 *
40,0 ve tizeri 1/100,0 0/0,0
Cinsel yonelim
MSM/Bisekstiel 17/94,4 1/5,6
Heterosekstiel 7/41,2 10/58,8 0,002
Belirtmek istemiyor 4/80,0 1/20,0
Medeni durum
Evli 13/76,5 4/23,5

0,443
Bekar 15/65,2 8/34,8
Cocuk durumu
Var 14/60,9 9/39,1

0,143
Yok 14/82,4 3/17,6
Egitim durumu
Ilkokul-Ortaokul 16/72,7 6/27,3 0677
Lise ve lizeri 12/66,7 6/33,3 '
HIV disinda kronik
hastalik varh@
Var 6/85,7 1/14,3

0,318
Yok 22/66,7 11/33,3
Kendi hari¢ hane
halki sayis1
1-2 kisi 9/75,0 3/25,0

T 0,651

3 ve lizeri kisi 19/67,9 9/32,1
COVID tam1 durumu
Evet 8/72,7 3/27,3

0,817
Hayir 20/69,0 9/31,0
Influenza asis1 varhig
Evet 18/72,0 7/28,0

0,722
Hayir 10/66,7 5/33,3
Toplam 28/70,0 12/30,0

Ozellik n %
Yas

22-35 yas 18 45,0
36-62 yas 22 55,0
Cinsiyet

Erkek 31 77,5
Kadin 9 225
Viicut Kitle indeksi

1. derece obez: 30,0-34,9 kg/m? 38 95,0
2. derece obez: 35,0-39,9 kg/m? 1 2,5
3. derece obez: 40,0 kg/m? ve iizeri 1 2,5
Cinsel yonelim

MSM/Biseksiiel 18 45,0
Heteroseksiiel 17 42,5
Belirtmek istemiyor 5 12,5
Medeni durum

Evli 17 42,5
Bekar 3 57,5
Cocuk durumu

Var 23 57,5
Yok 17 42,5
Egitim durumu

Ilkokul 14 35,0
Ortaokul 8 20,0
Lise 8 20,0
Universite ve iizeri 10 25,0
HIV disinda kronik hastalik varhg

Var 7 17,5
Yok 33 82,5
Kendi hari¢ hane halki sayisi

1 5 12,5
2 7 17,5
3 13 32,5
4 ve lizeri 15 37,5
COVID-19 tamis1 durumu

Evet 11 27,5
Hay1r 29 72,5
COVID-19 yatisi durumu

Var 3 27,3
Yok 8 72,7
influenza asis1 durumu

Evet 25 62,5
Hayir 15 37,5

Takip eden doktor tarafindan
onerilen asilar1 olma durumu

Evet 39 97,5
Hayir 1 2,5
COVID-19 agis1 olma durumu

Evet 28 70,0
Hayir 12 30,0
Toplam 40 100,0

HIV: Insan immiin yetmezlik viriisii

MSM: Men sex with men; HIV: insan immiin
yetmezlik viriisii

*Tabloda gozlerde 0 degeri oldugu icin ki-kare
yapilamamistir.

Arastirmada 12 HIV ile enfekte bireyin COVID-19
asis1t yaptirmadigi tespit edilmistir. Bu hastalardan
hicbiri asla COVID-19 agis1  yaptirmayacagim
beyaninda bulunmamis olup hepsinin yaptirma niyeti
mevcuttur (Tablo 3). Bireylerin COVID-19 asisi
yaptirmama nedenleri incelendiginde ilk siray1
%66,6’l1k (n=8) bir oran ile asilarin giivensiz olmasi
almistir. Diger nedenler Tablo 3’te verilmistir.
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Tablo 3: Hastalarin COVID-19 as1 olma niyeti ve as1
olmama nedenleri

COVID as1 niyeti n %

Asty1 6niimiizdeki 30 giin i¢inde

6 50,0
olmay1 planliyorum
Asty1 dniimiizdeki 6 ay i¢inde olmay1 1 83
planliyorum '
Belki agi1 olabilirim 5 41,7
Asi tereddiidii gerekgesi
Asilarin giivensiz olmasi 8 66,6
Ciddi as1 yan etkisinin olmasi 7 58,3
Olumsuz medya yayinlari 6 50,0
Olumsuz sosyal medya paylasimlari 6 50,0
Bilimsel literatiir 5 41,6
Arkadaglarin etkisi 5 41,6
Igne olma/enjeksiyon korkusu 4 33,3
Aile ve akrabalarin etkisi 3 25,0
V}rl'l'sun l?lboramvarda iretildigi 3 25.0
diisiincesi
Diger saglik ¢alisanlarmin fikirleri 1 8,3
Asinin saklama kosullarina giivensizlik 1 8,3
Dini inang 0 0,0

TARTISMA

HIV ile enfekte obez bireylerde COVID-19 igin
asilanma oranin1 %70 olarak tespit ettik. Bu oran
calismanin yapildigi donemde iilkemizde %59 olan
toplum asilanma oranindan daha yiiksek idi.t’
Hastalarin tibbi rehberlikten yararlandiklari, kadin
bireylerde asiya karsi bir endise oldugu ve dini
inanglarin asilamaya engel olmadigi tespitleri de
yapildi.

HIV ile enfekte bireylerde asilanma oranlarini topluma
gore daha yiiksek tespit etmemiz literatiir bilgileri ile
uyumlu gorinmemektedir. Afro-Amerikali HIV ile
yasayan bireylerle yapilan g¢alismada bu bireylerin
asilara giivensizlik oranlarinin yiiksek oldugu ancak
burada bizim c¢aligmamizdan farkli olarak egitim
seviyesinin diisiik oldugu, lise diizeyinden daha asagida
egitimli olanlarin asiy1 reddetme oranlarmin daha
yiiksek oldugu tespit edilmistir. Bu ¢aligmada ayrica
Afro-Amerikan toplumunda
giivensizligin, wkeilik politikalarinin, COVID-19’un
orijin ve tedavisine olan giivensizligin as1 reddi ve
tereddiitiinde etkili oldugu da saptanmstir.’® Bu
calisma ve bizim calismamizdan elde edilen sonug

hiikiimete olan

egitim seviyesinin as1 uyumunda onemli oldugunu,
egitim seviyesi ylikseldikce as1 reddi oraninin
azaldigin1  gostermektedir. Fransa’da yapilan bir
caligmada egitim seviyesi ile iliski gosterilememis
ancak ag1 tereddiitii yasayanlarda en 6nemli etkenlerin
asinin  kendisine ait genel siipheler, asinin yan
etkilerinden korkma oldugu gorilmiistir. Kronik
hastalig1 olanlarda asinin giivenilir oldugu konusunda
giiven verilmis olmasi asilamada etkili olmustur. Bu
sonu¢ bizim vakalarimizda oldugu gibi tibbi
rehberlikten yararlanma oraninin yiiksek oldugunu

gostermektedir. Ancak Fransa’da toplumun geneline
bakildiginda as1 tereddiitiiniin yiiksek oldugu, asiya
giivensizligin, yan etki konusunda belirsizliklerin bu
duruma yol actifnr goriilmekte ve bu nedenle asi
bilgilendirme ¢aligmalarinin hiz kazanmas: gerektigi
diisiiniilmektedir.*®

Uganda’da diabetes mellitus, kardiyovaskiiler hastalik
gibi yiiksek risk tasiyan kisilerde yapilan caligmada
COVID-19 agis1 yaptirmaya isteklilik %70 olarak tespit
edilmistir.?° Bu sonug 19 iilkeyi iceren diinya genelinde
yapilan bir ¢alismada elde edilen %72 sonucuna yakin
bulunmus olup, ast istekliliginin yliksek oldugunu
gostermektedir.’ Bu calismada riskli grubun asiya
istekliliginin yiiksek tespit edilmesi bizim c¢alismamizi
olusturan HIV ile yasayan yiiksek risk grubu bireylerin
astya daha fazla giiven duydugunu, koruyuculuguna
inandiklarini diisindiirmektedir. Uganda ¢aligmasinda
erkek bireylerde asiya istekliligin daha yiiksek
oldugunun tespit edilmesi, Kuveyt’te risk tagimayan
bireylerde yapilan calismada erkek bireylerin asiya
daha istekli oldugunun tespiti, bizim c¢alismamizda
tespit ettigimiz kadin bireylerde asiya karsi endisenin
daha yiiksek olmasi ile uyumlu olup, erkek bireylerin
ast yaptirma konusunda daha istekli oldugunu
gostermektedir.?!?

HIV gibi lenfopeni ile seyreden hastaliklarda sadece
COVID-19 agis1 degil diger viral enfeksiyonlara karsi
da asilama 6nem kazanmaktadir. HIV ile yasayan erkek
bireylerde Hepatit A viriisi (HAV) asis1 ile ilgili
yapilan c¢aligmada asilama oranmin %62,2 olarak
yiiksek tespit edilmesi asilanmanin G6nemi ve
koruyuculugu konusunda erkek bireylerde
farkindaligin yiiksek oldugunu gdstermektedir.?® HIV
ile enfekte bireylerde yapilan bir ¢alismada kadinlarin,
saglik  sigortast  bulunanlarin,  yiikksek  riskli
heteroseksiiellerin, egitim seviyesi lise diizeyinde
olanlarin hepatit B asist alma olasiliginin daha yiiksek
oldugu gosterilmistir. Ayrica HIV klinisyenlerini sik
ziyaret eden hastalarin as1 olma olasiliklar1 da yiiksek
tespit edilmistir.?* Bu calisma bizim ¢alismamizda
oldugu gibi tibbi rehberligin, asilanma kararinda
onemli bir rolinin oldugunu  gostermektedir.
Tsachouridou ve ark. tarafindan yapilan bir diger
calismada HIV enfekte bireylerde hepatit viriisleri,
mevsimsel influenza, pndomokoka karst asilanma
oranlarmin diisiik oldugu tespit edilmis ve bu duruma
neden olan en oOnemli faktorlerin cinsiyet farki
olmadigini, diisiik egitim seviyesi, saglik sigortasindan
yoksunluk, ekonomik ag¢idan yetersizligin etkili oldugu
goriilmiistiir.® Bu ¢alismalar ve bizim calismamizdan
elde ettigimiz sonuglar HIV ile enfekte bireylerde asi
olma kararinda cinsiyet farkliligindan ziyade hastalik
hakkinda edinilen yeterli bilgi ve tibbi rehberlikten
yararlanma gibi faktorlerin daha etkili oldugunu
gostermektedir.
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Bugiine kadar yapilan ¢alismalarda 6zellikle ¢ocukluk
cagl asitlanmalarinda ebeveynlerin dini inanglariin
etkisinin oldukca fazla oldugu goriilmesine ragmen
bizim g¢alismamizda dini inanglarin agilamaya engel
olmadif1 tespit edilmistir.?® Bizim sonuglarimizi
destekler nitelikte Kilic ve arkadaslarinin yaptiklari
calismada dini inanislarin COVID-19 asilamasina
etkisinin olmadig1 goriilmiistiir.?” Amerika’da yapilan
calismada dini inanglarma daha bagli olan Afro-
Amerikalilarin, Beyaz Amerikalilara gére COVID-19
agisin1 kabul etme oranlarmin diisiik oldugu tespit
edilmistir.?® Malezya’da yapilan ¢alismada asiya karsi
tereddiit yasayanlarda dini etkilerin %20 gibi bir
etkisinin oldugu, as1 hakkinda edinilen bilgi, asinin
giivenligi gibi etkenlerin daha yiiksek oranda etkiledigi
goriilmiistiir.?® Bu ¢aligmalardan elde edilen sonuglar
dini inaniglarin etkisinin ilkelere, etnik gruplara gore
farklt oldugunu gostermekte olup, diger etkenlerle
birlikte ele alinmasi gerektigini disiindiirmektedir.
Hamile bireylerde COVID-19 asisina karsi tereddiit
yaygin bir sekilde goriilmektedir. Ozellikle asinin yan
etkileri konusunda belirsizlik, gebelik asilama zamani
ile ilgili verilerin yetersizligi as1 tereddiitiinii arttiran
faktorler olarak gériilmektedir.®® Bizim calismamizda
da kadmlarda gebelik plani yapilmasinin erkeklere gore
daha diisiik olan asilama oranina yol agmis olabilecegi
diisiiniilebilir.

Arastirmanin gii¢lii yonii HIV gibi bir risk faktorii olan
obez bir grubu degerlendirmis olan bir ¢aligma
olmasidir. Aragtirmanin  birtakim kisithiliklar1  da
mevcuttur. [k olarak arastirma pandemi déneminde
kisitlt bir hasta 6rneklemiyle yapilmistir. Bu nedenle
genelleme yapmak olasi degildir. Dolayistyla daha
genis hasta 6rnekleminde risk grubu olan gruplarda as1
tereddiitiinii inceleyen arastirmalarin yapilmasi onerilir.
Ayrica ag1 tereddiitiiniin kesin nedenlerini niceliksel
aragtirmalarda inceleyebilmek her zaman miimkiin
olmayabilir. Bu nedenle as1 tereddiitiini daha
derinlemesine  inceleyebilmek  adina  niteliksel
arastirmalarin da yapilmasi onerilir.

Sonug olarak, HIV ile yasayan bireylerde asilanma
orani topluma gore daha yiiksek bulunmus olup,
erkeklerde kadinlara gére asilanma oran1 daha fazladir.
MSM bireylerde ise anlamli derecede asilanma daha
yiiksek bulunmustur. MSM olan bireylerde egitim
diizeyinin daha yiiksek olmasi bu oranlara etki etmis
olabilir. HIV ile ilgili olarak her Klinik kontrolde
bireylere tibbi damigsmanlik veriliyor olmasinin, bu
bireylerin agilanma oranini arttirict yonde etki saglamis
olabilecegi diisiiniilmiigtiir.

Cikar Catismasi Beyani. Yazarlar arasinda herhangi bir
¢ikar ¢atigmast bulunmamaktadir.

Katki Orani Beyani: Anafikir/Planlama: DYC;
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Ozgiin Arastirma

HYPERURICEMIA IN DIALYSIS PATIENTS AND ITS
ASSOCIATION WITH LEFT VENTRICULAR MASS INDEX

Diyaliz Hastalarinda Hiperiirisemi ve Sol Ventrikiil Kitle Indeksi ile Iligkisi
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ABSTRACT

Objective: Hyperuricemia leads to endothelial dysfunction and
vascular stiffness; however, there are not enough studies on the
effect of uric acid levels on the myocardium in pediatric dialysis
patients. In this study, we aimed to investigate the relationship
between uric acid levels and ventricular hypertrophy in children
undergoing dialysis.

Material and Methods: This multicenter retrospective study was
conducted among nine centers. We retrospectively reviewed the
medical records of pediatric long-term dialysis patients.

Results: One hundred and thirty-one patients were enrolled in this
study. The mean age was 11.7£5.0 years (range 1-19.5)
(M/F=68/63). One hundred and seven patients were undergoing
peritoneal dialysis (PD) and 24 patients were on hemodialysis
(HD). The mean left ventricular mass index (LVMI), and the
percentage of patients with left ventricular hypertrophy (LVH) were
significantly higher in the hyperuricemia group (56+24 vs 42+14
g/m?>7, p=0.001; 63.3% vs 41.9 %, p<0.001 respectively) than the
normal uric acid (UA) group. The mean potassium level was
significantly higher (4.6+£0.6 vs 4.3+0.6 mEq/L, p=0.004), and
hemoglobin lower (10.2+1.3 vs 10.9+1.0 g/dl, p=0.001) in patients
with left ventricular hypertrophy than without left ventricular
hypertrophy. Seven patients (9.2%) died in the hyperuricemia
group, and 1 (1.8%) in the latter group. The multivariate regression
analysis showed that hyperkalemia was the only parameter
associated with left ventricular hypertrophy (OR:0.931, CI: 95%,
0.886-7.269, p=0.043).

Conclusion: Hyperuricemia and hyperkalemia seemed to be
associated with left ventricular hypertrophy. So uric acid and
potassium lowering medical treatment and dietary interventions
may be considered essential for decreasing cardiac morbidity in
pediatric long-term dialysis patients.

Keywords:  Dialysis,
ventricular hypertrophy

hyperuricemia,  hyperkalemia, left

0z

Amag: Hiperliriseminin, endotel islev bozukluguna ve damar
sertligine yol actig1 bilinmektedir ancak ¢ocukluk ¢aginda diyaliz
hastalarinda kandaki {irik asit seviyelerinin miyokard {izerindeki
etkisi konusunda yeterli ¢aligma bulunmamaktadir. Bu ¢aligmada,
diyalize giren ¢ocuk hastalardaki iirik asit diizeyinin ventrikiiler
hipertrofi ile iligkisini aragtirmay1 amagladik.

Gere¢ ve Yontemler: Bu calisma, 9 merkezin katildigi ¢ok
merkezli bir retrospektif ¢aligma niteligi tagimaktadir. Bu
merkezlerde takip edilen ¢ocuk yastaki diyaliz hastalariin tibbi
kayitlar retrospektif olarak incelendi.

Bulgular: Bu calismaya 131 hasta dahil edildi. Ortalama yas
11,745,0 yil (1-19,5 aras1) olan hastalarin (E/K=68/63). 107’si
periton diyalizi, 24’4 ise hemodiyaliz programinda idi.
Hiperiirisemi grubunda olan hastalarin, ortalama sol ventrikiil kiitle
indeksi ve sol ventrikiil hipertrofisi olanlarin orani normal iirik asit
grubuna gore anlamli olarak daha yiiksekti (sirasiyla 56424 vs
42+14 g/m2'7, p=0,001; %63,3 vs %41,9, p<0,001). Sol ventrikiil
hipertrofisi olan hastalarda ortalama potasyum diizeyi, hipertrofisi
olmayanlara gore olarak anlamli sekilde daha yiiksekti (4,64+0,6 vs
4,340,6 mEg/L, p=0,040). Ortalama hemoglobin diizeyi de
hipertrofik grupta anlamli olarak daha diisiiktii (10,2+1,3 vs
10,9£1,0 g/dl, p=0,001). Hiperiirisemi grubunda 7 hasta (%9,2)
hayatin1 kaybederken, bu say1 normal irik asit grubuna 1 (%1,8)
idi. Coklu regresyon analizi, hiperkaleminin sol ventrikiil
hipertrofisi ile iliskili olan tek parametre oldugunu gosterdi
(OR:0,931, CI: 95%, 0,886-7,269, p= 0,043).

Sonug: Sonuglarimiz, diyaliz hastalarinda sol ventrikiil hipertrofisi
olusum ve gelismesinde, hiperiirisemi ve hiperkaleminin rolil
olabilecegini gostermektedir. Bu nedenle, bu hastalarda kardiyak
morbiditenin azaltilmast igin hastalara trik asit ve potasyum
diisiiriicti tibbi tedaviler verilerek beraberinde siki diyet kisitlamasi
yapilmalidir.

Anahtar Kelimeler: Diyaliz, hiperiirisemi, hiperkalemi, sol
ventrikiil hipertrofisi
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INTRODUCTION

Hyperuricemia is frequently seen in children with
chronic kidney disease (CKD) as a result of decreased
uric acid (UA) excretion from the kidneys due to
impaired renal function.® Cardiovascular complications
are the leading factors contributing to mortality in
CKD patients.? Left ventricular hypertrophy (LVH) is a
well-known outcome for pediatric patients treated by
long-term dialysis.> Previous studies showed an
association between hyperuricemia and cardiac disease.
Kleber found an association between hyperuricemia
and coronary artery disease, peripheral vascular
disease, cardiomyopathies, and  hypertension.*
Silbernagel et al. showed a significant correlation
between hyperuricemia and cardiovascular mortality.®
Hyperuricemia is also a component of metabolic
syndrome in children with insulin resistance and LVH
is much more common among these patients. 2

The effect of UA levels in long-term dialysis patients
on the myocardium is not clear. The Guidelines of the
European Society of Cardiology/European Society of
Hypertension have introduced that high UA constitutes
a noteworthy risk factor for cardiovascular morbidity.°
Hyperuricemia leads to endothelial dysfunction,
vascular stiffness, and ultimately to LVH.*® Adewuya
et al. showed in hypertensive adult patients that high
serum UA was associated with increased LV mass
index (LVMI) and it was a predictor of cardiovascular
morbidity.** However, there are conflicting results
regarding the effect of anti hyperuricemic treatment on
CKD progression.'? Accordingly, the primary aim of
this study was to examine the potential correlation
between UA levels and left ventricular hypertrophy in
pediatric patients undergoing prolonged dialysis.

MATERIALS AND METHODS
We carried out a retrospective analysis of medical
records of children undergoing prolonged dialysis in
this study. The study included individuals who
commenced dialysis between 2008 and 2013 and had
undergone an echocardiographic assessment within the
three months preceding the data collection date.
Participants excluded from the study were those aged
below 20 and individuals who had been on dialysis for
fewer than three months. Demographic findings, data
on long-term dialysis modalities, laboratory tests,
blood pressure measurements, mean arterial pressures
(MAP), body mass index (BMI), standard deviation
scores (SDS) of BMI and MAP were noted. Values of
laboratory parameters recorded on a monthly basis over
the past year were noted and time-averaged (T-A)
levels were calculated. Hypertension was defined
according to the last guidelines.’®* We calculate the
mean of three measurements of systolic and diastolic
blood pressure for each patient. Mean arterial pressure

is a measure of the average arterial pressure during a
cardiac cycle and in medical practice, MAP is often
used as an indicator of perfusion pressure and overall
cardiovascular health. We calculated the MAP by using
the formula: MAP= systolic blood pressure + 2 x
diastolic blood pressure /3. Anemia is defined as Hb
value less than the 5th percentile for age and sex.'®
Hypoalbuminemia was defined as an albumin level of
less than 3.5 g/dl.*® Finally, metabolic acidosis is
defined as consistently low bicarbonate levels in the
blood, typically measuring less than 22 mEq/L."
Echocardiographic data, specifically regarding LVMI
and LVH, were gathered. These examinations took
place on weekdays at all centers, occurring between
two dialysis sessions for HD patients and for PD
patients with an empty abdomen. The criteria for
determining LVMI and LVH adhered to the guidelines
set by the American Society of Echocardiography.®
The calculation of left ventricular mass followed the
Devereux.%?0 |eft ventricular hypertrophy was defined
using the LVM index exceeding the 95th percentile, as
per the methodology outlined in Foster BJ et al.?*

The patients were divided into subgroups by UA level,
formed by the pediatric reference values of the
Canadian Laboratory Initiative on Pediatric Reference
Intervals (CALIPER) project study) as hyperuricemia
and normal UA groups.??

Statistical analysis

To compare continuous variables between the two
groups, Student's t-test was employed, while
differences in proportions were assessed using the chi-
square test. Correlations between parameters were
examined using Pearson/Spearman correlation tests.
Regression analysis was utilized to evaluate the
relationship between left LVH and factors such as UA,
electrolytes, BMI, BMI SDS, MAP, MAP SDS,
residual urine volume, and CRP. The Ethics Committee
of Gazi University Faculty of Medicine (Decision no:
302) approved the study.

RESULTS

One hundred and thirty-one patients were enrolled in
this study. The mean age was 11.7+5.0 years (range 1-
19.5) (M/F=68/63). One hundred and seven patients
were undergoing peritoneal dialysis (PD) and 24
patients were on hemodialysis (HD). The mean LVMI
of all patients was 58+31 (21-215) g/m?7. The mean
LVMI was 74.2+30.4 g/m?7 in 81 patients with LVH
and 33.2+4.7 g/m?’ in 50 patients without LVH
(p<0,001).

The mean UA levels were significantly different
between hyperuricemia and normal UA groups
(5.74£0.9 mg/dl and 4.8+0.7 mg/dl, p<0.001). The
percentage of females was significantly greater in the
hyperuricemia group (63.3% vs 27.9%, p<0.001).
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Patients with hyperuricemia were younger (9.7+5.0
years vs 14.6+3.5, p<0.001). The BMI was lower and
PTH level was higher in the hyperuricemia vs normal
UA group (16.1£2.1 vs 17.4£3.1, p=0.023; 437+65 vs
398475 pg/ml, p=0.026 respectively). The mean LVMI
and the percentage of patients with LVH were
significantly higher in the hyperuricemia group (56+24
vs 42414 g/m?7, p=0.001; 63.3% vs 41.9 %, p<0.001
respectively) than the normal UA group. There was no

difference in mean values of mean arterial pressure,
Hb, albumin, bicarbonate, CRP, creatinine, and eGFR
between hyperuricemia and normal UA groups (Table
1). Seven patients (9.2%) died in the hyperuricemia
group, and 1 (1.8%) in the other group.

The UA levels, LVMI, and the percentage of patients
with LVH were significantly higher in HD patients in
comparison to PD patients (Table 2).

Table 1: Comparison of laboratory data in long-term dialysis patients by uric acid groups

Parameters Hyperuricemian=76  Normal uric acid n=55 p
Female n (%0) 48 (63.3) 15 (27.9) <0.001
BMI (kg/m?) 16.142.1 17.4+3.1 0.023
Uric acid (mg/dI) 5.7+0.9 4.8+£0.7 <0.001
Age (years) 9.7+£5.0 14.6+3.5 <0.001
Mean arterial pressure (mmHg) 83+18 86+17 0.498
Residual urine volume (ml/m?) 450£106 545495 0.508
Creatinine (mg/dl) 7.5£2.5 65+£24 0.052
eGFR (mL/min/1.73 m?) 8.243.3 8.6+3.1 0.638
BUN (mg/dl) 58.6 +£23.0 49.1+19.2 0.026
Hemoglobin (g/dL) 10.41+1.33 10.77+£1.20 0.155
Frequency of anemia 83.3 88.4 0.377
Ferritin (ng/ml) 457+71 373440 0.312
Albumin (gr/dl) 3.3+0.8 3.5+0.5 0.348
Frequency of hypoalbuminemia 10.0 9.3 0.592
Parathormone(pg/ml) 437+65 398475 0.026
Calcium (mg/dl) 9.3+0.6 9.2+0.6 0.504
Phosphate (mg/dl) 5.6+1.1 5.3+0.7 0.201
Sodium (mEqg/l) 136.8+3.1 137.24£2.9 0.449
Potassium (mEg/l) 4.5£0.6 4.3£0.6 0.130
CRP (mg/L) 1.3£0.2 1.2+0.3 0.909
Bicarbonate (mEg/l) 22.8+2.4 23.3+1.8 0.253
Frequency of metabolic acidosis 11.7 4.7 0.159
Left ventricular mass index (g/m?7) n=131 56424 42414 0.001
patients

Piltlents W|_th left ventricular hypertrophy (%) 63.3 419 0.031
n= 131 patients

Number of deaths (%) 9.2 1.8 0.128
Table 2: Comparison between dialysis modalities regarding uric acid and LVMI

Parameters PD (N=107) HD (N=24) P
Mean uric acid level (mg/dl) 52+0.8 5.8+1.3 0.021
Patient with normal uric acid level (%) 26.3 0.131
Mean left ventricular mass index (g/m?7) Total patients: 131* 68 £ 26 0.003

Patients with left ventricular hypertrophy (n (%)

57 (53.2) 21(87.5)  <0.001

The mean potassium level was significantly higher
(4.6£0.6 vs 4.340.6 mEq/L, p=0.04), and the
hemoglobin level was lower (10.2+1.3 vs 10.9+1.0
g/dl, p=0.001) in patients with LVH than without LVH.
On the other hand, there was no significant difference
in other electrolytes including sodium, calcium, and
phosphate.

There was no correlation between UA level and LVMI,
creatinine, mean arterial pressure or urine output. Uric
acid level was negatively correlated with Hb (p=0.002,
r=-0.243) and positively correlated with ferritin,

(p=<0.001, r=0.324), phosphate (p=0.015, r=0.194),
potassium (p=0.036, r=0.166) and PTH (p=0.023,
r=0.181).

The univariable analyses using the above-identified
parameters showed that high uric acid level, high BMI,
low mean residual volume, hypocalcemia,
hyperkalemia, high PTH, and high CRP were risk
factors for high LVMI (p<0.05) (Table 3). The
multivariate  regression  analysis showed that
hyperkalemia was the only parameter associated with
LVH ((OR:0.931, Cl: 95%, 0.886-7.269, p= 0.043).
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Table 3: Univariate and multivariate regression analysis in the long-term dialysis patients for high LVMI

Odds ratio Lower level Upper level P

Univariate analysis

Uric acid level 0.161 -0.759 7.959 0.104*
Mean arterial pressure 0.008 0.986 1.031 0.477
BMI -0,137 0.745 1.021 0.089
Residual urine volume -0.229 -8.891 -0.587 0.026
Creatinine -0.52 -0.707 0.383 0.557
Hemoglobin -0.72 -3.094 1.303 0.422
Ferritin 0.218 0.04 0.30 0.012
Albumin -0.073 -10.627 4.392 0.413
Calcium -0.160 -11.761 1.167 0.107*
Phosphate -0.015 -4.623 3.970 0.881
Sodium 0.010 -1.350 1.499 0.918
Potassium 0.270 2.697 15.607 0.006
Parathormone 0.278 0.007 0.031 0.001
CRP 0.565 4,221 8.095 <0.001
Bicarbonate -0.149 -3.447 0.419 0.124
Multivariate analysis

Uric acid level 0.161 0.558 2.473 0.671
BMI -0.255 0.571 1.053 0.103
Residual urine volume -0.181 0.453 1.538 0.562
Parathormone 0.001 0.997 1.004 0.716
Calcium -0.557 0.193 1.706 0.317
Potassium 0.931 0.886 7.269 0.043
CRP 0.863 0.585 9.607 0.227

*<0.200 (if p value <0.200, this variable is included in multivaraite analysis)

DISCUSSION

This study demonstrated that hyperuricemic pediatric
long-term dialysis patients have higher LVMI, higher
LVH prevalence and higher death rates. There was a
female preponderance in the hyperuricemia group.
Hoieggen et al. showed that the relation between serum
UA and cardiovascular events was stronger in females
than in males in patients with LVH.2 We proposed
that hyperuricemia especially in females should be
intervened without delay.

Studies have indicated that serum urate levels in
females are lower than in males during and after
adolescence period, likely due to higher renal clearance
of urate in women, which may be attributed to their
elevated plasma estrogen levels in healthy
individuals.?* However, this effect was absent in our
study population with nonfunctional kidneys.

Chen et al. showed an association between UA and
LVMI in 540 adult patients with CKD.® They
suggested that UA was independently associated with
LVMI and these variables were risk factors for
progression to kidney failure. Although the mechanism
of the association between UA and LVH has yet to be
known, previous studies showed that hyperuricemia
contributes to an increase in tumor necrosis factor-
alpha, stimulates mitogen-activated protein Kkinases,
triggers renin and angiotensin secretion, and enhances
oxidative stress. These factors collectively culminate in
cardiac hypertrophy.?® Experimental and in vitro

studies showed that detrimental mechanisms of
hyperuricemia including inflammation, endothelial cell
dysfunction, and vascular smooth muscle cell
proliferation  subsequently  result in  cardiac
hypertrophy.?” In line with previous studies, we found
that the LVMI was notably higher in the hyperuricemia
group when compared to the group with normal UA
levels.?® However, there was no correlation between
LVMI and UA level. Additionally, a recent randomized
trial clearly showed that anti hyperuricemic treatment
did not decrease the progression of CKD.*? In our
study, univariate and multivariate analysis showed that
hyperuricemia was not predictive of high LVMI.
Different observations related to the regression analysis
of UA may be caused by the confounding effect of
CKD. Moreover, employing a lower cutoff (as in the
CALIPER study) to define hyperuricemia may have
introduced a potential bias, as it could lead to the
selection of a population with only minimal elevation
in UA levels and, consequently, a significantly lower
risk profile.

Interestingly, in our study, multivariate Cox regression
analysis revealed that hyperkalemia emerged as an
independent predictor of LVH. Additionally, the mean
potassium level was higher in the hyperuricemia group
but it was not statistically significant. Long-term
dialysis induces a decrease in plasma potassium
concentrations.? The mean potassium level of the
patients with LVH was relatively high. We believe that
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this result was related to the high rate of ACE inhibitor
use in hypertensive patients, especially in the LVH
group. However, this hypothesis is not supported by
sufficient evidence. So randomized controlled studies
are needed to prove it. A previous study showed a
positive correlation between aldosterone and LVMI. %
We hypothesized that high aldosterone levels induced
by high potassium levels will lead to LVH. Prospective
studies are needed to determine this effect in CKD
patients. So effective interventions for controlling
hyperkalemia, either dietary restriction or potassium-
lowering treatment may be valuable to prevent LVH.
Moreover providing a relatively lower potassium level
might be preferred in pediatric long-term dialysis
patients. New drugs, such as patiromer and sodium
zirconium cyclosilicate have newly been introduced.
Patiromer effectively captures potassium within the
digestive system and decreases serum potassium and
aldosterone concentrations, regardless of plasma renin
activity, among individuals with CKD.3132

All of the studies aforementioned were conducted in
adults, mainly in elderly patients. From this point our
study is original. So our result suggests that to
postpone and also to prevent cardiac hypertrophy, strict
dietary counseling and medical management are of
particular  importance in  CKD cases with
hyperuricemia and hyperkalemia.

Anemia and hyperuricemia are two important
complications of CKD.** We found a negative
correlation between these two variables which was
shown previously in CKD patients.3*

The association of hyperphosphatemia with vascular
dysfunction in CKD patients suggests a relationship
between high phosphate and LVH and experimental
studies support this hypothesis.®® Foley et al. showed in
young adults that phosphate level was associated with
LVH. Moreover, this association persisted after
covariate adjustment.® On the other hand, the same
researchers showed that hyperphosphatemia was a risk
factor for left ventricular dilatation but not for LVH in
long-term dialysis patients.3” Although we found a
positive correlation between phosphate and LVMI, the
regression analysis did not show an association
between phosphate and LVMI and also the presence of
LVH. These results may be caused by the existence of
multiple factors affecting both variables.

Many previous studies have shown a strong association
of high BMI with elevated uric acid.®% The fact that it
was relatively low in the hyperuricemia group in our
study suggests that this relationship may have been lost
in dialysis patients.

There are some limitations in our study. It was not
possible to homogenize the echocardiogram records,
blood pressure information, and laboratory
methodologies across nine different centers. This

diversity in methodology could have potentially
constrained the dependability of our outcomes. Lack of
information on medication (steroids etc.) and the
volume status were the other limitations. Additionally,
the serum concentration of UA is also affected by
insulin resistance and dyslipidemia, which were not
analyzed in the current study, since our study was
retrospective, we could not investigate insulin
resistance, etc.** On the other side, the fact that 9
centers participated in the study adds further value to
the article since such studies are rare in this age group
in our country.

In conclusion, hyperuricemia and hyperkalemia seemed
to be associated with LVH. So uric acid and potassium-
lowering medical treatment and dietary interventions
may be considered essential for decreasing cardiac
morbidity in pediatric long-term dialysis patients. It
would be suggested to conduct a similar study in
pediatric patients with stage 3/4 CKD by removing
dialysis-related factors.
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ANALYSIS OF DISTAL TRANSVERSE, PROXIMAL
TRANSVERSE AND THENAR CREASE TYPES

Distal transvers, proksimal transvers ve thenar ¢izgi tiplerinin analizi

Nevnihal AKBAYTURK® Mehmet Haluk ULUUTKU?

1 Department of Anatomy, Faculty of Medicine, Giresun University, GIRESUN, TURKIYE
2 Department of Anatomy, Faculty of Medicine, Usak University, USAK, TURKIYE

ABSTRACT
Objective: Palmar creases, which develop during embryonic
life, are clinically important for identifying potential
chromosomal abnormalities. This paper investigated palmar
creases' definition, variation, course, type, and class.

Material and Methods: The sample comprised 753 right and
left hands of 377 participants (222 females and 155 males).
Participants were recruited from the Faculty of Medicine of
Karadeniz Technical University. Their palmar creases were
visualized and classified according to the type, location, and
relationship with each other.

Results: The distal transverse, proximal transverse, and thenar
creases were predominantly of the forked type. When
comparing the localization types of the proximal transverse and
thenar creases on the radial side of the right and left hands by
gender, the closed type was found to be the most common in
both hands.

Conclusion: This study focused on palmar creases. Our results
provide clues for early detection of chromosomal aberrations.
We think that we need to define palmar creases as a useful
indicator during surgery.

Keywords: Palmar crease, hand, gender

oz
Amac: Palmar ¢izgiler, embriyonal hayatta gelisirler.
Kromozomal bozukluklarin olasiligini tanimlamada palmar
cizgiler klinik dneme sahiptir. Bu ¢alismada, palmar ¢izgilerin
tanimini, varyasyonlarini, seyrini, tiplerini, birbirleri ile
iliskilerine gore smiflandirmalarin1 ve detayll analizininin

arastirilmast amaglanmistir.

Gerec ve Yontemler: Calismada, Karadeniz Teknik Universitesi
Tip Fakiiltesi 6grencilerinden 222’si kadin, 155’1 erkek olmak
iizere 377 denegin sag ve sol toplam 753 eli degerlendirmeye
alindi. Palmar ¢izgiler, goriintiilendi Palmar ¢izgilerin tiplerine,
cizgilerin birbirleri ile iliskilerine ve yerlesimine gore
smiflandirmalar yapildi.

Bulgular: Distal transvers, proksimal transvers ve thenar ¢izgi
tiplerinde siklikla catalli tip oldugu bulundu. Sag ve sol el
proksimal transvers ve thenar ¢izginin radial taraftaki yerlesim
tiplerini cinsiyete gore karsilastirildiginda sag ve sol elde en sik
kapali tip oldugu goriildii.

Sonu¢: Caligmada palmar ¢izgilerin varyasyonlari, tipleri,
yerlesimleri tanimlandi. Bu analizler, klinikde kromozomal
sapmalarinin erken tespiti i¢in ipuglari vererek yardimer olabilir.
Elin palmar cizgilerini tanimlamak cerrahi girisimler sirasinda

yararli bir gosterge olacagi diisiiniilmektedir.

Anahtar Kelimeler: Palmar ¢izgi, el, cinsiyet

E| Correspondence / Yazisma Adresi:

Dr. Nevnihal AKBAYTURK

e Department of Anatomy, Faculty of Medicine, Giresun University, GIRESUN, TURKIYE

E-mail / E-posta: nevnihal.akbayturk@giresun.edu.tr

Accepted / Kabul Tarihi: 23.02.2025

KUTFD | 49


https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X
mailto:nevnihal.akbayturk@giresun.edu.tr
https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X
https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X
https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X
https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X
https://orcid.org/0000-0003-1953-7572
https://orcid.org/0000-0002-2018-560X

Akbaytiirk N and Uluutku MH.
Palmar Creases

KU Tip Fak Derg 2025;27(1):49-55
Doi: 10.24938/kutfd.1590412

INTRODUCTION
Palmar creases are distinct and readily visible flexion
lines located on the palm. They develop due to the
adhesion of the skin to the deep fascia and become
more pronounced in the skin folds during hand
movements."? Palmar creases are important anatomical
landmarks that help us identify the location of
structures and their relationships with the underlying
deep structures.??
The palmar surface contains three major creases: the
proximal transverse crease, the distal transverse crease,
and the thenar crease. The proximal and distal
transverse creases extend transversely.”* The distal
transverse crease originates from the ulnar border of
the palm and extends transversely with a slight
convexity, passing over the second and fourth
metacarpal heads.>® The proximal transverse crease
originates from the radial border of the palm.® As it
extends toward the ulnar side of the hand, it follows a
gentle curve proximally from the radial side of the
palm.? The thenar crease defines the thenar region and
is the deepest line along the border of the thenar
eminence, formed by the thumb muscles.>® It
originates from the radial side of the palm and the
lateral side of the proximal transverse crease.>*®
Curving obliquely across the palm, it intersects the
distal wrist crease near the center of the wrist. On the
palmar surface, it typically merges with the proximal
transverse crease near the radial border but may also
appear independently.®
The most significant variations of palmar creases
include the Simian crease, Sydney crease, and Suwon
crease.” The Simian crease is a single transverse line
that extends across the palm, resulting from the fusion
of the proximal and distal transverse creases.”® The
Sydney crease is a variation where the proximal
transverse crease extends entirely across the palm.”®
The Suwon crease, a recently identified variant with an
incidence of 0.5%, is a single transverse crease
extending across the palm. It forms through the fusion
of the accessory proximal transverse crease and two
transverse creases.”®
There is a large body of research into the development
of palmar creases. They develop under genetic control
during the intrauterine period, influenced by hand
flexion movements as well as independent factors
unrelated to these movements.>° Palmar creases begin
to develop early in fetal life. Inter-finger notches in the
hand plate start forming by the 6th week of intrauterine
development. By the 9th week, the thenar crease
becomes clearly visible. The distal and proximal
transverse creases emerge by the 13th week, and by the
15th week, palmar creases are fully formed.®
The Simian and Sydney creases are variant palmar
creases that are significantly associated with various

chromosomal abnormalities and diseases. These
conditions may have a genetic basis or result from
environmental influences and exposure to teratogenic
agents.'* The Simian crease is commonly observed in
individuals with Down syndrome and other
chromosomal abnormalities. Both the Simian and
Sydney creases are linked to wvarious clinical
syndromes, including Down syndrome, Turner
syndrome, trisomy 18, trisomy 13, cri-du-chat
syndrome, and certain psychological disorders.®%%
Palmar creases provide valuable clues for clinical
evaluation. If we identify them during clinical
examinations, we can detect chromosomal anomalies
and diseases.’

This study investigated the definition, variation, course,
type, and class of palmar creases according to their
relations with each other.

MATERIALS AND METHODS
This study was approved by the Research Ethics
Committee of Karadeniz Technical University
(No: 2016/23 & Date: 21.3.2016). Permission was
obtained from the Faculty of Medicine of the
university.
Sampling
The sample comprised 753 right and left hands of 377
participants (222 females and 155 males). Participants
were first-, second-, and third-year students recruited
from the faculty of medicine of the university. Students
with scars on their palms were excluded. Participation
was voluntary. Informed consent was obtained from all
participants. Their palms were scanned using a scanner
(Hewlett Packard Deskjet Ink Advantage 4615) at a
resolution of 600x600 dpi with 24-bit color/8-bit
grayscale. The data were analyzed using a computer
with a 1.3 GHz Intel Core i5 processor (MacBook Air).
Image Analysis
Each hand was positioned on the scanner with the
fingers spread apart in abduction to view the palmar
creases. The scanner surface was wiped after each scan
to ensure no traces were left behind. The image
displayed the start and end points of the palmar
creases. Both hands were imaged individually. The
images were classified according to the type and
location of the palmar creases.
Classification
Distal and Proximal Transverse Creases
The distal and proximal transverse creases were
classified as normal, forked, cascade, branched,
broken, and accessory (Figures 1 and 2).>°
The distal transverse crease of the normal type
originates from the ulnar border and extends in a gentle
concave arc. The normal proximal transverse crease
originates from the radial border and extends in a soft
concave arc. The proximal and distal transverse creases
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of the forked type bifurcate towards the end. The
proximal and distal transverse creases of the cascade
type are not straight but broken. The proximal and
distal transverse creases of the branched type branch.
The proximal and distal transverse creases of the
broken type have broken points in certain parts. The
proximal and distal transverse creases of the accessory
type are classified based on the presence of an
accessory crease that extends more than half the length
of the transverse crease and runs parallel to it.

Figure 1: Distal transverse creases; A: normal, B: forked

Figure 2: Proximal transverse creases; A: normal, B:forked

Thenar Crease

The thenar crease is classified as normal, double,
forked, cascade, branched, broken, and short (Figure
3).56

The thenar crease of the normal type forms a single
concave arc directed toward the thumb. The thenar
crease of the double type forms a double concave bow
towards the thumb. The thenar crease of the forked
type bifurcates towards the end. The thenar crease of
the broken type has broken points in certain parts. The
thenar crease of the branched type branch. The thenar
crease of the cascade type has the cascade creases
broken from the thenar crease.>®

Figure 3: Thenar crease; A: normal, B: forked

Classification based on the location of the proximal
transverse and thenar creases on the radial side

The proximal transverse and thenar creases on the
radial side are classified as closed, open, and meeting
(Figure 4).°

The proximal transverse and thenar creases of the
closed type are common at the radial border. The
proximal transverse and thenar creases of the open type
are separate. The proximal transverse and thenar
creases of the meeting type meet at the radial border of
the palm.®

Figure 4: Proximal transverse and thenar creases on the
radial side; A: closed, B: open, C: meeting

Classifications based on the location of the proximal
and distal transverse creases
The proximal and distal transverse creases are
classified as normal, Simian, Sydney, Suwon,
connected, close, and cascade (Figure 5).>°
The proximal and distal transverse creases of the
normal type do not meet.> The proximal and distal
transverse creases of the simian type form a single
crease and extend across the palm.>® The proximal and
distal transverse creases of the connected type are
connected by a line inclined toward the hypothenar and
thenar ridges.” The proximal and distal transverse
creases of the close type are separated from each other,
but appear as close lines that seem to fuse.® The
proximal and distal transverse creases of the cascade
type consist of several partially overlapping transverse
lines.® The proximal and distal transverse creases of the
Sydney type meet. The proximal and distal transverse
creases of the accessory type accompany distally.® The
proximal and distal transverse creases of the Suwon
type meet and accompany proximally >

\\ \' :lo ’\ [ q

\
A/ %7 X

Figure 5: Proximal transverse and distal transverse creases;
A: normal, B: simian, C: connected

Statistical Analysis

The data were analyzed using the Statistical Package
for Social Sciences (SPSS 24.0) at a significance level
of 0.05. The data were presented as numbers and
percentages. The Chi-square test was used to compare
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the categorical data. Statistical significance value was
accepted as p<0.05.

RESULTS
The palmar creases were recorded using a scanner.
Categorical values were obtained according to the
points determined for each right and left hand. More
than half of the participants were females (n=222;
58.9%). Male and female participants had a mean age
0f20.29+1.84 and 19.84+1.26 years, respectively.
The distal transverse, proximal transverse, and thenar
creases were predominantly of the forked type,
regardless of gender (Tables 1, 2, and 3).
The results showed that the most common proximal
and distal transverse creases in the right hand were of
the connected type, while the most common proximal
and distal transverse creases in the left were of the
normal type (Table 4).
The proximal transverse and thenar creases on the
radial side in the right and left hands were
predominantly of the closed type (Table 5).
The distal and proximal transverse creases in the right
and left hands were predominantly of the forked type.
There was a significant difference in the prevalence of
thenar creases between the right and left hands (p=
0.010, p<0.05) (Table 6).

Table 1: Comparison of right and left hand distal
transverse creases by gender

Female Male Total
DIS. TYPE n % n % n %
R Normal 60 274 33 21.3 93 24.9
R Forked 115 525 91 587 206 551
R Cascade 30 137 19 12.3 49 13.1
R Branched 13 59 8 5.2 21 5.6
R Broken 1 05 2 13 3 0.8
R Accessory 0 0 2 13 2 0.5
L Normal 51 231 19 12.4 70 18.7
L Forked 114 516 84 549 198 529
L Cascade 38 172 42 275 80 214
L Branched 14 6.3 7 4.6 21 5.6
L Broken 2 09 0 0 2 0.5
L Accessory 2 09 1 0.7 3 0.8

DIS: Distal transverse, R: Right, L: Left

Table 2: Comparison of right and left hand proximal
transverse creases by gender

Female Male Total
PRO. TYPE n % n % n %
RNormal 69 315 41 265 110 294
R Forked 129 58.9 110 710 239 639
R Cascade 1 0.5 0 0.0 1 0.3

R Branched 16 7.3 2 13 18 4.8
R Accessory 4 18 2 13 6 16

L Normal 91 41.2 62 405 153 409
L Forked 121 54.8 87 569 208 556
L Cascade 1 0.5 0 0 1 0.3
L Branched 6 2.7 2 1.3 8 21
L Accessory 2 0.9 2 13 4 11

PRO: Proximal transverse, R: Right, L: Left

Table 3: Comparison of right and left hand thenar
creases by gender

Female Male Total
THE. TYPE n % n % n %
R Normal 44 19.9 29 187 73 194
R Double 1 0.5 3 1.9 4 11
R Forked 159 719 113 729 272 723
R Broken 6 2.7 1 0.6 7 19
R Short 6 2.7 2 1.3 8 21
R Branched 1 0.5 2 13 3 0.8
R Cascade 4 1.8 5 3.2 9 2.4
L Normal 58 26.1 41 265 99 263
L Double 9 4.1 1 06 10 27
L Forked 138 62.2 91 58.7 229 60.7
L Broken 7 3.2 3 19 10 27
L Short 7 3.2 13 84 20 53
L Branched 0 0 1 0.6 1 0.3
L Cascade 3 14 5 3.2 8 2.1

THE: Thenar, R: Right, L: Left

Table 4: Comparison of the location of proximal
transverse crease and distal transverse creases by
gender

Female Male Total

n % n % n %
R Normal 100 452 68 439 168 447
R Simian 2 0.9 2 1.3 4 11
R Sydney 0 0 1 0.6 1 0.3
R Connected 119 53.8 81 52.3 200 532
R Close 0 0 3 1.9 3 0.8
L Normal 104 46.8 84 54.2 188 499
L Simian 4 1.8 3 1.9 7 1.9
L Connected 107 482 63 40.6 170 451
L Close 7 3.2 5 3.2 12 3.2

R: Right, L: Left

Table 5: Comparison of the types of right and left hand
proximal transverse crease and thenar crease according
to location on the radial side by gender

Female Male Total

n % n n %
R Closed 126 570 116 748 242 644
R Open 77 34.8 27 17.4 104 277
R Meeting 18 8.1 12 17 30 8.0
L Closed 130 586 115 742 245 65
L Open 73 329 21 135 94 24.9

L Meeting 19 8.6 19 12.3 38 10.1

R: Right, L: Left

Table 6: Comparison of thenar crease types according
to right and left hands

Right Left P
Ha?nd Hand Total value
THE. TYPE n % n % n %
Normal 73 424 99 576 17 100
Double 4 286 10 714 14 100
Forked 272 543 229 457 501 100
Broken 7 412 10 588 17 100
Short 8 286 20 714 28 100
Branched 3 750 1 250 4 100
Cascade 9 529 8 471 17 100
Total 376 499 377 50.1 753 100 0.010*
THE: Thenar, R: Right, L: Left

(*p<0.05)
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The results showed that proximal and distal transverse
creases were more predominantly of the connected type
in the right hand than in the left hand.
The proximal transverse and thenar creases of the
closed type were more common in the left hand than in
the right hand.

DISCUSSION
The results showed that palmar creases differed by
their characteristics and analysis groups. This study
made a wide classification (normal, forked, cascade,
branched, broken, and accessory) for distal and
proximal transverse creases.>®
The distal transverse creases originate from the ulnar
side on both right and left hands. Then, they continue
in the form of a concave arc proximally toward the
ulnar border. Park et al. found that the distal transverse
creases were predominantly of the normal type,
followed by the branched and forked types.® Alter et al.
reported that the distal transverse creases were
predominantly of normal type, followed by the forked
type.® Afework determined that the distal transverse
creases were predominantly of the normal type,
followed by the cascade type. He also noted that the
cascade type was insignificantly more common on the
left than on the right."® Ranjit et al. detected that the
distal transverse creases were predominantly of the
branched type, followed by the normal type.'® Our
results indicated that the distal transverse right and left
palmar creases were predominantly of the forked type,
regardless of gender (Table 1).
Our results showed that the proximal transverse crease
originated from the radial side of both hands. Then, it
extended in the form of a concave arc proximally
toward the ulnar border. Park et al. found that the
proximal transverse creases were predominantly of the
normal type, followed by the branched and forked
types.® Alter et al. reported that the proximal transverse
creases were predominantly of the normal type. They
also noted that the proximal transverse creases were
more common in the left palm, especially in females.®
Afework determined that the proximal transverse
creases were predominantly of the branched type after
the normal type.”® Ranjit et al. reported that the
proximal transverse creases were predominantly of the
branched type.'® However, our results showed that the
proximal transverse creases on both right and left
palms were predominantly of the forked type,
regardless of gender (Table 2). We also observed
proximal transverse creases of the forked type on both
right and left hands. We observed no proximal
transverse creases of the broken type.
This study made a broad classification (normal, double,
forked, cascade, branched, broken, and short) for
thenar creases.>®

Park et al. found that the thenar creases were
predominantly of the normal type, followed by the
forked type.” Alter et al. reported that the thenar
creases were predominantly of the normal type,
followed by the double and forked types.® Afework
detected that the thenar creases were predominantly of
the accessory type after the normal type.”® Ranjit et al.
determined that the thenar creases were predominantly
of the branched type, followed by the normal type.*
However, our results showed that the thenar creases
were predominantly of the forked type, regardless of
gender (Table 3). Our results also indicated that the
thenar creases were predominantly of the forked type
on both hands. There was a significant difference in the
prevalence of thenar creases between the right and left
hands (p= 0.010, p<0.05) (Table 6).

Alter et al. classified the proximal and distal transverse
creases as normal, Simian, Sydney, cascade, connected
(hypothenar, thenar, etc.), and close.® Park et al.
classified the proximal and distal transverse creases as
normal, Simian, Sydney, and Suwon and its subtypes.®
We also classified the proximal and distal transverse
creases as normal, Simian, Sydney, Suwon, connected,
close, and cascade. Alter et al. found that the proximal
and distal transverse creases were predominantly of the
normal type, followed by the connected hypothenar.®
Park et al. reported that the prevalence of proximal and
distal transverse creases of the normal type was 84.4%.
They also noted that the proximal and distal transverse
creases were more common in the left hand than the
right hand in females.” Afework detected that the
prevalence of proximal and distal transverse creases of
the normal, Simian, Suwon, and Sydney types was
86.2%, 6.3%, 4.1%, and 3.5%, respectively. These
variations were not significant, although the
frequencies of palmar creases differed between males
and females as well as on both sides.”® Ranjit et al.
found that the proximal and distal transverse creases
were predominantly of the normal type on the right and
left palms of both sexes. They stated that the
prevalence of normal, Simian, and Sydney creases
showed a significant relationship only between the left
and right hands in males.'® Alhaji et al. determined that
the prevalence of proximal and distal transverse creases
of the normal type on the right palm was 88.5% (86.4%
in males and 90.9% in females). On the contrary, they
also noted that the prevalence of proximal and distal
transverse creases of the normal type on the left palm
was 89% (87.2% in males and 90.9% in females)."
However, our results showed that the proximal and
distal transverse creases of the connected type were
predominant on the right hand, while those of the
normal type were predominant on the left hand (Table
4). Our results also showed that the proximal and distal
transverse creases of the connected type were more
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common on the right hand than on the left. Alter et al.
found the prevalence of proximal and distal transverse
creases of the cascade type was 0.5%.° However, we
observed no proximal and distal transverse creases of
the cascade type.

Alter et al. detected that the prevalence of proximal and
distal transverse creases of the Simian type was 1.3%.
They found five proximal and distal transverse creases
of the Simian type in females.® Park et al. reported that
the proximal and distal transverse creases of the Simian
type were most common (12.6%). They also noted that
the proximal and distal transverse creases of the Simian
type were more common in males than in females, and
on the right hand than on the left.> Ranjit et al. found
that the proximal and distal transverse creases were
predominantly of the Simian type.’* Oyinbo et al.
detected proximal and distal transverse creases of the
Simian type in 4.1% of individuals of Ijaw ethnicity in
South-South Nigeria.'” Sharma et al. determined that
the proximal and distal transverse creases of the Simian
type were the most common variation in the Central
Indian population.” Sharma et al. found the prevalence
of proximal and distal transverse creases of the Simian
type to be 14.4%.” Adetona et al. noted that 0.5% and
0.2% of the proximal and distal transverse creases of
the Simian type were on the right and left hand,
respectively, among Nigerians.'® Alhaji et al. detected
that the proximal and distal transverse creases were
predominantly of the Simian type [7.8% on the right
palm (8.6% male, 6.8% female)]. Moreover, they were
on the left palm [8.2% (9.1% male, 7.3% female)]."
Our results showed that the proximal and distal
transverse creases of the Simian type were more
common than those of the Sydney type. Moreover, the
proximal and distal transverse creases of the Simian
type were more common in males than in females. Our
results also showed that the proximal and distal
transverse creases of the Simian type were more
prevalent on the left hand than on the right (Table 4).
Alter et al. reported that the prevalence of proximal and
distal transverse creases of the Sydney type was 2.8% ,
while Park et al. found it to be 2.5%.%° Qyinbo et al.
and Sharma et al. determined that the prevalence of
proximal and distal transverse creases of the Sydney
type was 0.19% and 3.6%, respectively.”*” Alhaji et al.
found that the least common palmar crease was of the
Sydney type.* Park et al. reported that the proximal
and distal transverse creases of the Sydney type were
common in males than in females.® We observed only
one proximal and distal transverse crease of the Sydney
type on the right hand of a male participant (Table 4).
Park et al. found that the prevalence of proximal and
distal transverse creases of the Suwon type was 0.5%.
Moreover, they observed them only in males.® Sharma
et al. reported that prevalence of proximal and distal

transverse creases of the Suwon type was 2.4%.’
However, we did not detect any proximal and distal
transverse creases of the Suwon type.

Oyinbo et al. stated that the physical anthropology
feature differs across populations.’’ Palmar creases
help us reveal the anthropological features of different
ethnicities. Researchers suggest that race, gender, and
age affect the expression of palmar crease patterns.®
Variations in palmar crease types observed through
comparisons may reflect genetic traits, anthropological
characteristics  of  different  populations, and
geographical differences.

This study investigated the radial location of both
proximal transverse and thenar creases. We classified
them in to three groups: open, closed, and meeting.’
Park et al. reported that the proximal transverse and
thenar creases of the closed type were more common in
males than in females, while those of the open and
meeting types were more common in females than in
males.® Ranjit et al. found that the proximal transverse
and thenar creases of the closed type were predominant
and showed a significant relationship between the left
and right hands.® They also detected that the proximal
transverse and thenar creases of the closed type were
more common in males than in females, while it was
the opposite for those of the open type. Park et al.
reached similar results with the Korean population.®*®
Our results showed that the proximal transverse and
thenar creases on the radial side were predominantly of
the closed type on both hands (Table 5). Our results
also showed that the proximal transverse and thenar
creases on the radial side were more common on the
left hand than on the right hand.

Nazarabadi et al. reported that the Simian creases were
observed significantly more frequently in individuals
with Down syndrome.”® The simian creases can be
detected by practical use and fast analysis of palmar
creases because palmar creases develop during
embryonic life. The analysis of palmar creases can help
us detect chromosomal disorders at an early stage.

We defined the location of the distal transverse,
proximal transverse, and thenar creases and their
relations with each other. We made a broad
classification for a detailed analysis. Defining the
location of palmar creases may help us with hand
surgery. The numbers, types, and relations of palmar
creases may be an indicator for the early detection of
chromosomal  aberrations  together  with  other
diagnostic applications. Therefore, we believe that this
study will contribute to the literature and pave the way
for further research.
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ULUSAL ERKEN TANI VE TEDAVi PROGRAMININ
GELISIMSEL KALCA DISPLAZIST HASTALIGINDA
KIRIKKALE BOLGESINDE YARATTIGI DEGISIM

Effects of The National Early Diagnosis and Treatment Program on Developmental
Dysplasia of The Hip in Kirikkale Province

Furkan SOY '@ Ozlem KARAKAYA2{ Mehmet Kutay OZEL2® Ayse Nehir TASKIN?
irem SABUDAK?® Aslihan SANDIKCI?® Meri¢ CIRPAR!

! Kirikkale Universitesi, Ti ip Fakiiltesi, Ortopedi ve Travmatoloji ABD, KIRIKKALE, T URKIYE
2 Kirikkale Universitesi, Ti ip Fakiiltesi, KIRIKKALE, T URKIYE

0z
Amac: Bu calismada hastanemiz ortopedi ve travmatoloji
poliklinigine getirilen yirmi dort aydan kiigiik bebeklerin kalca
ultrasonografisi yontemi ile tespit edilen gelisimsel kalga
displazisi (GKD) sikligmin arastirtlmasi, takip ve tedavi
seceneklerinin yillara gore degisimi ve tarama programui ile olan
iliskinin incelenmesi amaglanmustir.

Gerec ve Yontemler: Calismamizda Kirikkale Universitesi Tip
Fakiiltesi Ortopedi ve Travmatoloji poliklinigine Ocak 2011 -
Temmuz 2022 tarihleri arasinda muayeneye getirilen veya
yonlendirilen yirmi dort aydan kiiciik 3791 bebegin 7582 kalga
eklemi dahil edilmistir. Caligmamizda dis merkezden gelen ya
da tedavisini Kirkkale Universitesi Tip Fakiiltesi hastanesinde
tamamlamayan 310 hasta dahil edilmemistir.

Bulgular: Calismaya dahil edilen bebeklerin 1645’1 (%43,3)
erkek, 2146’1 (%56,7) kizdi. Yas ortalamasi 13,6 (4-104)
haftaydi. Bebeklerin 2318 (%61,1)’inde GKD saptanmadi.
Poliklinigimizde takibe aldigimiz 976 (%25,7) ¢ocuk herhangi
bir tedavi uygulanmaksizin gelisimlerini fizyolojik olarak
tamamlamiglardir. GKD tespit edilip tedavi uyguladigimiz 497
(%13,0) bebek hasta vardir. Tedavi verdigimiz 497 bebekten
377’inde (%9,9) dinamik veya statik ortez kullanarak invaziv
girisimde bulunulmadan tedavi edilmistir. Geriye kalan 120
bebegin, 100’iine kapali rediiksiyon ve pelvipedal algilama
(%2,6), 20’sine acik rediiksiyon ve pelvipedal alg¢ilama (%0,5)
olmak tizere anestezi gerektiren invaziv tedaviler uygulanmistir.
Ulusal tarama programi sonrasi hastalara uygulanan agik
rediiksiyon cerrahileri %1,1°’den %0,3’e diismiistiir. Cerrahi
uygulamalardaki bu degisiminin istatistiksel olarak anlaml
oldugu saptanmistir (p=0,032).

Sonug¢: Calismamizda saptanan GKD insidansi literatiirdeki
¢ogu calismaya gore yiiksek bulunmustur. Bunun nedeni olarak
GKD tarama programinin bolgede bulunan birinci ve ikinci
basamak saglik kuruluslarinda da yapilmas1 ve GKD hastalig1
saptanmayan bebeklerin bu merkezlerde takipten ¢ikarilmasina
baglanmigtir. Ek olarak hastanemize bagvuran bebeklerin
onemli bir kismi da diger brang uzman hekimleri tarafindan
poliklinigimize anormal muayene bulgular1 saptanmasi ya da
risk faktorleri varligi sebebiyle yonlendirilmis bebeklerdir.
Ulusal tarama GKD tedavisinde uygulanan invaziv tedavi
yontemlerinin -~ sikligin1  azaltmigtir.  Gergek  oranlarin
hesaplanabilmesi i¢in multidisipliner ve daha fazla bebegi
iceren prospektif ¢aligmalarin yapilmasi gerekmektedir.

Anahtar Kelimeler: Gelisimsel kalca displazisi, ultrasonografi,
insidans, bebek

ABSTRACT

Objective: This study aimed to investigate frequency of
developmental dysplasia of  the hip detected
ultrasonographically in infants under 24 months of age admitted
to our outpatient clinic, examine changes in follow-up and
treatment options by years, examine relationship with the
screening program.

Material and Methods: Between January 2011 and July 2022,
7582 hips of 3791 infants younger than 24 months who
presented to our outpatient clinic for various reasons were
included in the study. We excluded 310 patients who came from
an external center or did not complete their treatment at our
outpatient clinic.

Results: Of the babies included in the study, 2146 (56.7%) were
girls. Mean age was 13.6 (4-104) weeks. A total of 2318
(61.1%) babies without DDH were included. 976 (25.7%)
infants followed up in our outpatient clinic finished without any
treatment. There were 497 (13.0%) infants who were diagnosed
with DDH and treated. From the 497 treated infants, 377 (9.9%)
were treated with orthotics. Of the remaining 120 infants, 100
underwent invasive treatment, including closed reduction and
pelvipedal casting (2.6%) and 20 underwent open reduction and
pelvipedal casting (0.5%). Open reduction surgeries decreased
from 1.1% to 0.3% after the implementation of the screening
program. Changes in surgical procedures were statistically
significant (p=0.032).

Conclusion: Incidence of DDH was found higher in this study
than most studies in the literature. This is attributed to the fact
that the DDH screening program was also implemented in other
centers and babies without DDH were excluded from follow-up
in these centers. In addition, a significant portion of the infants
admitted to our hospital were referred to our outpatient clinic.
National screening has decreased the frequency of invasive
treatment methods used in DDH. In order to calculate the actual
rates, multidisciplinary and prospective studies including more
infants should be conducted.

Keywords:
ultrasonography, incidence, baby

Developmental — dysplasia  of  the  hip,
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GIRiS

Gelisimsel kalga displazisi (GKD), cocukluk ¢aginda
kalga ekleminin gelisimi sirasinda femur bast ile
asetabulumun anatomik eklemlesmesinin etkilendigi,
kal¢a ekleminde anormal anatomik gelisim ve instabilite
ile kendini gosteren yaygin bir ortopedik hastalik olarak
tammlanmigtir.»? GKD, kalgay1 olusturan yapilarm
intrauterin dénemde normal olmalarina karsin, cesitli
sebeplerle yapisal bozulma gosterdigi bir hastaliktir.
Eskiden kullanilan ‘‘Dogustan kal¢a ¢ikigr’’ terimi
femurun dogustan dislokasyonunu tanimlanmakta idi.
Ancak kal¢a cikiginin her zaman konjenital olarak
ortaya c¢ikmamasi nedeniyle “dogustan kalca ¢ikigi™
yerine artik “gelisimsel kalga displazisi” terimi daha
yaygin olarak kullanilmaktadir. GKD hastaligi dinamik
siirecle ve biliyime devam ettikce farkli sebeplerin
varhiginda  kendiliginden  diizelmekte ya da
kétiilesmektedir.®

Hastaligin etyolojisine bakildiginda bir¢ok etkenin rol
oynadigi goriilmektedir; Mekanik ve yapisal faktorler,
genetik ve c¢evresel faktorler ©nemlidir.4 GKD
hastaliginin, Tiirkiye’deki goriilme sikligimin 1000 canli
dogumda yaklagik 5 ile 15 arasinda oldugu
ongoriillmektedir ve prevalansi %0.59'dur.>® Pozitif aile
Oykiisii olan, ¢ogul gebelik, oligohidroamniyos dykiisii
olan, dogum o6ncesi makad durus ya da makad dogum
Oykiisii olan, pes kalkaneovalgus, metatarsus adduktus,
tortikollis gibi eslik eden deformiteleri olan ve kundak
uygulanan bebeklerde GKD daha sik goriilmektedir.
Sewell ve ark. GKD i¢in kundak uygulamasini minor
risk faktorii arasinda belirtmislerdir.” Kalgalarin
adduksiyon ve ekstansiyona zorlandig1 her durum GKD
igin risk olusturmaktadir.

Infantil déneminde asetabulum ile femur basimin iliskisi
en iyi kalca ultrasonografisi (USG) ile ortaya konulur ve
radyolojik tanida yasamin o6zellikle ilk 6 ayinda kalga
USG altin standarttir.’ Tan1 ne kadar ge¢ konulursa,
miidahaleler o kadar karmasik ve komplikasyon riski o
kadar yiiksek, basari sansi da o kadar diisiik olur. Kalga
USG taramasi cerrahi tedavi gerektiren hasta sayisinin
en aza indirilmesinde kilit rol oynar. Kalca eklemi
infantil donemde iki yontemle GKD agisindan
taranabilir. Evrensel taramada tiim bebeklerin kalgalari
yasamin en geg ilk 4-6 haftasinda ultrasonografik olarak
taranirlar. Secici taramada ise risk faktorii tasiyan
ve/veya en az bir fizik baki bulgusu pozitif olan bebekler
yasamlarinin en ge¢ ilk 4-6 haftasinda ultrasonografik
olarak taranirlar. Graf ve ark. kalgasinda patoloji
saptanan tiim bebeklerin tedavi edilmesi gerektigini,
erken tedavi sayesinde cerrahi gereksiniminin sifira
yaklastigini ~ vurgulamislardir.®  Literatiirde  birgok
siiflandirma ydntemi mevcut olsa da Graf tarafindan
gelistirilen kalga ultrasonografisi ve siiflandirilmasi
GKD’nin erken tanisina olanak saglayan en etkili tam
yontemidir. 6 aya kadar tedaviye baslanan hastalarda

kalga ultrasonografisi tedavide takip ydntemi olarak
kullanilmaktadir.%1°

ilk 6 ayda kalgayr abduksiyon ve fleksiyonda tutan
dinamik veya statik ortezler ile tedavi yapilir. 6 aydan
sonra konservatif yontemlerle tedavinin basari sansi
daha diisiiktiir ve siklikla ameliyathanede yapilanacak
miidahaleler ile tedaviye devam edilir.}® Kapali veya
acik rediiksiyon oncelikle 7-18 ay arasinda veya ilk 6
ayda konservatif yontemlerin basarisiz  oldugu
kalgalarda yapilir. Ac¢ik rediiksiyonda femur basinin
asetabuluma girmesini engelleyen eklem dis1 ve eklem
i¢i yumusak doku engelleri cerrahi olarak ¢ikarilir.
Tartigmalar siklikla, tarama programimin selektif ya da
universal yapilmasi {izerinde yogunlagsmaktadir. Farkli
tarama stratejilerini karsilastiran cesitli calismalar
vardir, ancak optimal tarama programi konusunda heniiz
bir anlagsma yoktur.’® GKD hastaligina yonelik tarama
yapilmayan toplumlarda prevalans 0.8-1.5/1000 iken
rutin olarak tarama yapilan toplumlarda prevelans 1.6-
66/1000°dir.** Ultrasonografi ile GKD taramasinin rutin
olarak yapildig1 ve yapilmadigi toplumlarda hastaligin
prevalans degisiklik gostermektedir. Yarar-maliyet
analizi yapildiginda, pozitif fizik muayene bulgusu ve
risk faktorleri olan bebeklerin kalgca USG’si ile
taranmasinin daha uygun oldugunu gdsteren, segici
taramay1 savunan ¢alismalar mevcuttur.'? Avusturya ve
Almanya’da 1990’11 yillarda baglatilan evrensel tarama
programlari, cerrahi girisime olan gereksinimi dramatik
bi¢cimde azalttig1 saptanmistir. Bunun neticesinde, agik
rediiksiyon oran1 binde 0,13’e kadar azaltilmigtir.*3
Ortalama 1000 canli dogumda 1-2 goriillen hafif
displazinin kalga osteoartriti gelisimindeki etkisi
kesindir. Eriskin ¢agda da kalgasinda dejeneratif artrit
gelisen kadinlarin yaklasik yarisinda kalga displazisinin
etken oldugu kabul edilir. Bunun sonucu olarak
iilkemizde her yil tedavi edilmedigi takdirde sakat kalma
olasilig1 olan yaklasik 14-18 bin bebekle karsilagildigi
anlamina  gelmektedir. Uygun sekilde tedavi
edilmediginde GKD'li bireyler toplumda toplam saglikli
yagam  giniiniin  azalmasina, sosyal giivenlik
kurumlarina olan yiikiin artmasina ve ciddi is giicii
kayiplarina neden olmaktadir. Ulkemizde kalga
displazisi sonrasi gelisen koksartroz nedeniyle yilda
yaklasgik 3000 total kalga artroplastisi ameliyati
yapildigr tahmin edilmektedir. Sadece bu tedavinin
yillik maliyeti, malzeme ve hastane giderleri de dahil
olmak {iizere yaklagik 15 milyon TL'dir. Geg¢ tam
konulan GKD igin g¢esitli tedavilerin maliyetleri de
eklendiginde cerrahi tedavinin yillikk maliyetinin
yaklagik 30 milyon TL oldugu tahmin edilmektedir.
Ultrasonografi taramasi ile erken tanmin konmasi;
kapali rediiksiyon, agik rediiksiyon, osteotomi gibi
invaziv yontemlerin kullamm sikligmi azaltmigtir.}#16
Hastanin ailesi kontroliinde, evde uygulayabilecegi basit
non-invaziv dinamik ve statik ortezlerin kullanimi fayda
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saglamustir.’” Erken tani ve konservatif tedavi, cerrahi
tedavi ihtiyacin1 %80 oraninda azaltabilir. Bdylelikle
GKD hastalig1 tedavisi veya GKD hastaliginin sekeline
bagli gelisen deformitelerin cerrahi tedavisine bagl
saglik harcamalarinda azalma olusmaktadir.°

Tarama programi icin birinci basamak hekimlerinin
egitimi ilk olarak 2010 yilinda baslamistir. Pilot tarama
programi 2013 yilinda, iilke ¢capindaki tarama programi
ise 2014 yilinda baslatilmistir.'® Bu arastirmanin amac,
GKD’de kalga ultrasonografi tarama programinin
zaman icerisinde Kirikkale Bolgesinde uygulanan tedavi
secenekleri {lizerinde yarattigt degisimi ortaya
koymaktir.

GEREC VE YONTEMLER

Bu c¢alisma i¢in 17.12.2023 tarihinde Kirikkale
Universitesi  Girisimsel Olmayan Aragtirmalar Etik
Kuruluna 17.12.2023 Dosya numarasiyla basvuru
yaptlmis ve 31.01.2024 tarihinde onay alinmustir.
Calismaya Kirikkale Universitesi Tip  Fakiiltesi
Ortopedi ve Travmatoloji poliklinigine Ocak 2011 -
Temmuz 2022 tarihleri arasinda g¢esitli sebeplerle
getirilen veya yonlendirilen 24 aydan kii¢lik bebekler
dahil edilmistir. Hastane isletim sistemi olan ENLIL
sistemi lizerinden hasta kayit sistemi taranarak verilere
ulasildi. Ocak 2011 — Temmuz 2022 tarihleri arasini
kapsayan veriler retrospektif olarak aragtirma alinarak
istatistiksel analiz yapilmistir. Caligmamizda dis
merkezden gelen ya da tedavisini Kirikkale Universitesi
Tip Fakiiltesinde tamamlamayan 310 hasta dahil
edilmemistir.

Arastirmaya dahil edilen ¢ocuklarin anemnezleri,
radyoloji raporlar1 ve epikriz notlar1 sistem {izerinden
retrospektif  olarak  incelenmistir. Radyolojik
incelemede Dr. Graf’in dnerdigi sekilde ultrasonografik
inceleme yapilmis ve siniflandirilmistir. Sag ve sol kalga
alfa ve beta agilar1 degerlendirilmistir. Her bebege ait
USG sonuglari agisal olarak kaydedilmistir. Elde edilen
degerlere gore kalga tiplendirmesi yapilarak gerekli
durumlarda (tip 2b, 2¢, D, 3, 4 kalgalara) baglanilan
takip ve tedaviler kaydedildi. Degerlendirilen agilar
dogrultusunda gerekli goriilen takip ve tedaviler
incelenmistir.

Tip 1 kalgalar Graf siniflamasina gére normal kabul
edildi. Tip 2a kalcalar immatiir kalga olarak Onerilerle
takip edildi. Herhangi bir bandaj tedavisi uygulanmadi.
Bebekler iki haftalik USG kontrolleri ile takip edildi ve
herhangi bir tedavi uygulanmadi. Kontrol USG istemleri
sirasinda tip 1'e doniistiigii tespit edilen tip 2a kalgalar
takipten ¢ikarildi. Tip 2b, 2¢ ve tip D kalgalar displastik
kalca olarak, tip 3 ve tip 4 kalcalar ise ¢ikik kalca olarak
degerlendirildi ve tedavi edildi. Pavlik bandaji
uygulanan bebekler haftalik kontrollere ¢agrildi.
Kalgasinda diizelme olan hastalarda bandaj tedavisi 12.
haftaya kadar tamamlandi. Ortez uygulamasi ile tip 1

olan kalgalar ortez ¢ikarildiktan 2 ay sonra kontrole
cagrilarak kalgalarin son durumu ve gelisimi agisindan
degerlendirildi. Tedavi sonras1 birinci ayda herhangi bir
gelisme  gostermeyen  kalcalar  Pavlik  bandaj
uygulamasina son verilerek klinigimizde uygulanan
diger yontemlerle (kapali rediiksiyon ve pelvipedal
algilama, agik rediiksiyon ve pelvipedal algilama) tedavi
edildi.

Istatistiksel Analiz

Istatistiksel analizler SPSS versiyon 21.0 (IBM®,
Chicago, ABD) kullanilarak gerceklestirilmistir.
Tanimlayici istatistiksel yontemlere (ortalama, standart
sapma) ek olarak, ikili gruplarin karsilagtirilmasi igin
bagimsiz t-testi, nitel verilerin karsilastirilmasi icin ki-
kare testi kullanilmistir. Parametrik veriler agisindan
gruplar arasindaki farklar1 degerlendirmek icin Pearson
ki-kare testi kullanilmigtir. Sonuglar p<0,05 anlamlilik
diizeyinde ve %95 giiven araliginda degerlendirilmistir.

BULGULAR

Calismaya Kirikkale Universitesi Tip  Fakiiltesi
Ortopedi ve Travmatoloji poliklinigine Ocak 2011-
Temmuz 2022 tarihleri arasinda g¢esitli sebeplerle
getirilen veya yonlendirilen 24 aydan kiiciik 3791
bebegin 7582 kalgas1 dahil edilmistir (Tablo 1).
Calismaya dahil edilen bebeklerin 1645’0 (%43,3)
erkek, 2146’1 (%56,7) kizdi. Yas ortalamas1 13,6 (4-
104) haftayda.

Tablo 1: Taramaya katilan bebek sayisinin yillara gore
dagilimi

N % N %
2011 173 4,6
2012 257 6,8
2013 365 9,7

Taramaya 2014 421 111
Katilan 2015 440 116
bebek 2016 317 8,3 3791 100
sayismimn 2017 308 8,1
yillara gbre 2018 384 101
dagilhm 2019 493 13,0

2020 298 7,8
2021 255 6,7
2022 80 2,1

Poliklinigimize basvuran c¢ocuklarda GKD taramast
amactyla USG taramasi yapilarak GKD saptanmayan
2318 (%61,1) ¢ocuk tespit edilmistir ve bu grupta sadece
bir kez USG ile kalga eklem acilar1 graf yontemi ile
6l¢iilmiistiir ve simiflandirilmistir (Tablo 2). GKD tanisi
siiphesi ile poliklinigimizde takibe aldigimiz 976
(%25,7) ¢ocuk herhangi bir tedavi uygulanmaksizin
gelisimlerini fizyolojik olarak tamamlamislardir (Tablo
2). Yapilan taramalar sonucunda GKD tespit edilip
tedavi uyguladigimiz 497 (%13,1) ¢ocuk vardir. Tedavi
verdigimiz 497 bebekten 377’sinde (%75,8) dinamik
veya statik ortez kullanarak invaziv = girisim
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uygulanmadan tedavi edilmistir. Geriye kalan 120
bebegin (%24,2) 100’tne kapali rediiksiyon ve
pelvipedal algilama uygulamasi (%83,3) 20°sine acik

rediiksiyon ve pelvipedal al¢ilama uygulamasi (%16,7)
olmak {iizere anestezi gerektiren islemler uygulanmistir
(Tablo 3).

Tablo 2: Caligmaya dahil edilen bebeklerden GKD saptanmayan (n:2318) ve GKD agsindan takip edilen ama tedavi
verilemeyen (n:976) bebeklerin yillara gore dagilim 6zellikleri

Yillara gore tarama

Yillara gore tarama

Yillara gore tarama
programinda GKD

Yillara gore tarama
programinda GKD

Tarama programinda GKD programinda GKD acsindan takip edilen a¢sindan takip edilen
yili saptarjma}/an . sapta_nmayan ama tedavi verilemeyen ama tedavi verilemeyen
bebeklerin yiizdelik bebeklerin taramaya s . Klerin t
oram (%) katildig ay ortalamasi bebeklerin yiizdelik bebe lerin taramaya
orani (%) katildig1 ay ortalamasi
2011 60,1 29 30,0 3,3
2012 59,9 2,6 25,6 3,2
2013 67,1 2,3 16,9 4,5
2014 61,5 2,1 21,3 4,6
2015 67,9 2,7 215 3,6
2016 59,9 2,4 27,1 3,5
2017 59,7 2,8 29,8 2,8
2018 66,4 3 25 2,8
2019 53,9 2,5 32,6 2,7
2020 60,4 2,1 26,1 15
2021 55,6 15 28,2 2
2022 50 1,2 32,5 2,6

Tablo 3: Caligmaya dahil edilen bebeklerden GKD tespit edilen ve tedavi verilen bebeklerin tedavi segeneklerine gore

ve yillara gore dagilim 6zellikleri

. . iy . Acik rediiksiyon +
Dlnamlk veya  Kapah re_duksnyon pelvipedal Bebeklerin
Bebek sayisi ve statik ortez + pelvipedal . . o
Tarama .. . - . . alcillama tedavisi taramaya katildig:
yiizdelik oram tedavisi alan al¢cillama tedavisi
Yil - alan bebek sayis1 ay ortalamasi
(n/%) bebek sayisi ve bebek sayis1 ve ve viizdelik oram
yiizdelik oram **  yiizdelik oram ** y ox

2011 17/9,9 7(41,2) 5(29,4) 5(29,4) 9,7

2012 37/145 28 (75,6) 7 (19) 254 4,6

2013 58/16 49 (84,4) 7(12) 2 (3,6) 52

2014 72/17,2 51 (70,9) 16 (22,2) 5(6,9) 3,9

2015 46/10,6 38 (82,6) 6 (13) 244 6,3

2016 41/13 32 (78,5) 8 (19,1) 124 45

2017 32/105 23 (71,8) 9 (28,2) 0(0) 3,6

2018 33/8,6 23 (69,6) 10 (30,4) 0(0) 5

2019 66 /13,5 54 (81,9) 11 (16,6) 1(1,5) 4

2020 40/135 29 (72,5) 10 (25) 1(2,5) 45

2021 41/16,2 34 (82,9) 6 (14,7) 1(24) 3

2022 14 /17 9 (64,2) 5 (35,8) 0 (0) 5

*stitun ylizdesi verilmistir ** satir ylizdesi verilmistir

Ortopedi ve travmatoloji poliklinigimize 2011-2022
yillar1 arasinda GKD taramasi i¢in basvurup hastalik
saptanmayan bebeklerin hastaneye basvuru ay1
ortalamasi1 2.35; poliklinikte takibe alip tedavi ihtiyaci
olmadan fizyolojik olarak zamanla diizelen bebeklerin
basvuru ay1 ortalamasi 3.09’dur. Tedavi alanlar arasinda
non-invaziv olarak dinamik ve statik ortezle tedavi
edilenlerin hastanemize ortalama bagvuru ay1 4,5 iken
invaziv girisimde bulunanlar arasinda kapali rediiksiyon
islemi yapilan hastalarin ortalama basvuru ay1 9, agik
rediiksiyon iglemi yapilan hastalarin ise ortalama
basvuru ay1 16. aydir.

Calismaya dahil edilen bebeklerde yapilan takip ve
verilen tedavi seceneklerinin, Ulusal tarama oncesi
(2011-2013) ve sonrast (2014-2022) yillara dagilim
ozelliklerine bakildiginda GKD sebebi ile tedavi
baslanan hastalarin yiizdeleri ulusal tarama Oncesi
(2011-2013) yillarda %13,9 iken, ulusal tarama sonrasi
(2014-2022) yillarda %12,7’dir. Ulusal tarama programi
Oncesi uygulanan invaziv tedavi secenegi olan agik
rediiksiyon cerrrahileri %1,1 iken, tarama sonrasi
hastalara uygulanan agik rediiksiyon cerrahileri %0,3’e
diigmiistiir. Cerrahi uygulamalardaki bu degisiminin
istatistiksel olarak anlamli oldugu bulunmustur
(p=0,032) (Tablo 4).
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Tablo 4: Caligmaya dahil edilen bebeklere verilen tedavilerin Ulusal tarama dncesi ve sonrasi yillara dagilim dzellikleri

Takip ve Tedavi Segenekleri

Kapali Acik
Tedavi - Dinamik veya Rediksiyon Rediksiyon
. Takip edilen . + +
verilmeyen statik ortez . .
bebek sayisi .. Pelvipedal Pelvipedal
bebek sayisi e tedavisi alan Toplam
. . ve yiizdelik Alg¢ilama Algilama
ve ylizdelik bebek sayisi ve bebek
. . yapilan bebek  yapilan bebek
orant yiizdelik orant sayist
(n 1 %)* (n/%)* (n 1 %)* sayisl ve sayis1 ve
’ ° yiizdelik oran1  yiizdelik oram
(n/ %)* (n/%)*
(p=0,032***)
Tarama Oncesi N 503 (21,6) 180 (18,4) 84 (22,8) 19 (19) 9 (45) 795
Yillar (2011-2013)  %** 63,3 22,7 10,5 2,3 11 100
Tarama Sonrasi N 1815 (78,4) 796 (81,6) 293 (77,2) 81 (81) 11 (55) 2996
Yillar (2014-2022)  %** 60,6 26,6 9,7 2,7 0,3 100
N 2318 (100) 976 (100) 377 (100) 100 (100) 20 (100) 3791
Toplam bebek sayist —, ., 61,2 257 9,9 2,6 0,5 100

*siitun ylizdesi verilmigtir  ** satir yiizdesi verilmistir ***Pearson ki-kare testi

TARTISMA

Gelisimsel kalga displazisi, cocukluk ¢aginin en yaygin
kas-iskelet sistemi anomalisidir (12). GKD tespit
edilmedigi ve tedavi edilmedigi takdirde kalict
deformiteler ve koksartroz sebebiyle is giicli kayb1 ve
yasam kalitesinde azalmaya yol acabilir.® Kalcanin
osteoartriti vakalarin %>5-10'unda GKD'den
kaynaklanir.** Cimentosuz total kal¢a replasmanlarinin
%09.1'inin ve ¢imentolu total kalga replasmanlarinin
%S5.2'sinin  kalga displazisi veya ¢ikigr nedeniyle
yapildig1 gosterilmistir. '

Tedavinin basarisini belirleyen en dnemli faktor erken
tanidir. Yasamin ilk aylarinda tedavi edilirse sekelsiz
iyilesme miimkiinken, ge¢ vakalarda tedavide ciddi
zorluklarla karsilasilmakta ve sekeller kalmaktadir.® Bu
durum sadece hastaya degil, aileye ve daha genis 6lgekte
tilkenin saglik ve ekonomik parametrelerine de olumsuz
yansimaktadir. Bu nedenle GKD tedavisinde 6zellikle
yasamm ilk 2-3 ay1 altm dénemdir.3® Bizim
calismamizin bir sonucu olarak bu literatiir bilgisini
destekler sekilde GKD tamist konulmayan hasta
grubunun taramaya katilma ay ortalamasini, GKD
tanis1 konularak tedavi uygulanan hasta grubunun
taramaya katilma ay ortalamasindan diisik oldugu
saptanmuistir.

Tiirkiye’de 2013 yilinda baglayan ulusal tarama 6ncesi
daha sik olmak {izere hasta takiplerinin yeterince
yapilmamas: ve kayit altina alimamamasi ayrica
dogumlarim bir kismmin halen evlerde yapilmasi
nedeniyle GKD siklig1 verileri yeterince saglikli
degildir. Tirkiye’'nin dogu illerinde yapilan ¢aligmada
tarama orant 2013 yilinda %3.8 iken bu oran ulusal
tarama ile beraber 2019'da  %93’e varmugtir.’®
Tiirkiye’de GKD prevalans1 2011 yilinda Songiir ve ark.

calismasinda bin kiside 5,9, Ankara ve Konya’da
yapilan benzer ¢aligmalarda bu oran bin kiside 15.7 ve
13.4 olarak bildirilmistir.5% Kutlu ve ark. yaglar1 3-24
ay arasinda degisen ortopedik olmayan sikayetlerle
hastaneye bagvuran 4231 bebekte GKD sikligint %1.34
olarak bildirmislerdir.?? Fakat radyolojik incelemeyi
kabul etmeyen olgular da oldugu diisiiniiliirse, GKD
sikliginin daha yiiksek ¢ikmasi beklenebilir. Bayindir ve
Tan1g’in 5380 batin filmi {izerinde yaptig1 bir radyolojik
arsiv arastirmasinda, %1,49 oraninda kalga eklem
patolojisi saptamistir. Vakalarin rastgele segilen
radyolojik goriintiiler olmasi nedeni ile Tiirkiye’deki tek
gercekei insidans ¢alismasi olarak yorumlanmaktadir.??
Karapmar ve ark. 15.000 bebegi dogumu takiben
ortopedik acidan muayene etmislerdir.?® Patolojik
muayene bulgusu olanlar1 ve risk tasiyan bebekleri 1
hafta ~ sonra  ortopedi  polikliniginde  kalga
ultrasonografisi ile tekrar degerlendirmisler. Kalga
ultrasonografisi yapilan 482 bebegin 73 tanesinde
patolojik bulgular elde etmislerdir (%15,14). Bu oranin
yiiksek olmasi kalga ultrasonografisi yapilan bebeklerin
nispeten risk grubunda olan bebeklerden segilmis olmasi
ile agiklanabilir.

Calismamiza dahil edilen 2318 (%61,2) bebegin alfa
degerinin normal oldugu (Graf smiflamasi tip 1)
belirlendi. Takip edilen bebekler grubunun igerisinden
tip 2a immatiir kalca olan ve takiplerinde kendiliginden
diizelme kaydedilen bebeklerin (n:976, %?25,7)
cikartilmasiyla tedavi gerektiren kalga displazisi olan
bebek sayisi 497 (%13,0) olarak hesaplanmistir. Biz
literatlirdeki diger ¢aligmalara gore daha yiiksek
buldugumuz bu sonucu GKD tarama programinda
taramalarin 6nemli bir bdliimiiniin bolgedeki diger
birinci ve ikinci basamak saglik kuruluglarinda ve
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hastanemiz pediatri polikliniklerinde yapilmasina ve
onemli bir grup normal kalca degerlerine sahip
popiilasyonun bu merkezler ve polikliniklerde tarama
programindan ¢ikarilmasina ve buna ek olarak
hastanemize GKD taramalar1 i¢in yonlendirilen ve
poliklinigimize bagvuran bebeklerin dnemli bir kisminin
baska brang hekimler tarafindan anormal muayene
bulgulart ya da risk  faktorleri  sebebiyle
yonlendirilmesine bagli oldugunu disiinmekteyiz.
Bunun sonucu olarak ¢alismamizda GKD insidansi
diger calismalara gore oldukca yiiksek (%13,0)
¢ikmugtir.

Hastanemiz gibi iiciincii basamak devlet hastanesi olan
Istanbul’da bulunan bir hastanede yapilan baska
calismada ¢ikan oranla ¢aligmamizda buldugumuz oran
birebir uyumludur.?® Biz bunu diger ¢aliymada da
belirtilen su sebeplere bagliyoruz. Bu durum g¢alismaya
dahil edilen hastalarin  6nemli bir kismimin
poliklinigimize bir risk faktorii, anormal kalca USG
veya anormal fizik muayene bulgusu sebebiyle
yonlendirilmis bebeklerden olusmasi (¢ocuk hastaliklart
veya aile hekimleri tarafindan) ve saglikli kalcalara
sahip bebeklerin poliklinigimize getirilmemesi seklinde
aciklanabilir.

Ulusal taramadaki asil amag¢ GKD tanis1 konulacak
cocuklarin erken tanisini koymak ve olabilecek en erken
zamanda en az invaziv yontem ile GKD tedavisini
tamamlamaktir. Bu c¢alismada amacimiz en uygun
tarama yoOntemini ortaya koymak degildir. Amacimiz,
liciincii basamak bir saglik merkezinde taramanin tedavi
prosediirlerine etkisini degerlendirmektir. Ulusal GKD
taramasi Oncesi yillarda poliklinik ilk bagvuru aylarimin
2 ve 3. ay civari oldugu fakat 6zellikle son yillarda daha
stabil bir sekilde bagvuru aylarinin yaklasik ulusal GKD
taramasinda Onerilen poliklinik kontrol gelis haftalar1
olan 6. haftaya uygun olarak 1,5 ay ortalamasina
distigii goriilmektedir. Ulusal GKD taramasi (2013)
oncesi ve sonrasi olarak yillara gore bebeklere
uygulanan tedavilerin dagilimini inceledigimizde GKD
taramasima alman bebeklerde GKD tanist konularak
cerrahi tedavi uygulanmig bebeklerin  oraninda
istatistiksel olarak anlamli fark bulunmustur. Ayrica
verilen tedaviler gruplandirilarak incelendiginde
calismaya dahil edilen tedavi segenckleri arasindan
invaziv yontem olan cerrahi agik rediiksiyon ve
pelvipedal al¢ilama yonteminin sayisal olarak yilda
ortalama ii¢ cerrahi operasyon sayisindan, yilda bir
cerrahi operasyon sayisina diismiistiir. Sonug olarak,
GKD tanili hastalarin tedavisinde kullanilan major
cerrahi girisimlerin oranlar1 azalmis ve daha az invaziv
miidahalelerin oranlar1 artmistir.

Calismamizin ~ bazt  kisithiliklart  bulunmaktadir.
Oncelikle calisma desenimizin retrospektif olmasi
sonug¢larimizin genellestirilmesini kisitlamaktadir. Bir
diger hususta her ne kadar graf yontemi ile USG

uygulamasinin kurallarina uyuldugunda sonuglar hekim
kaynakli olarak degismese de, farkli hekimler tarafindan
USG degerlendirilmesi yapilmas1 USG incelemelerinde
homojeniteyi etkilemis olabilir. Ayrica zaman iginde
GKD takiplerinin farkli Ortopedi uzmanlar: tarafindan
yapilmis olmas1 nispeten 6zellikle tedavi sonlandirilma
kararindaki  degisimlere bagli olarak ¢aligma
homojenitesini azalmaktadir. Caligmamiz ayni sehirde
GKD taramasi yapan diger merkezleri kapsamamaktadir
bu durum hastalik tanisi konulmadan taramadan
¢ikarilan normal kalga degerlerine sahip cocuklarin
sayisini azaltmistir ¢ok merkezli bir ¢aligma daha
gercekci  bir insidans bilgisi verecektir. Ayrica
klinigimize dis merkezden yonlendirilen cocuklarin
basvuru yasina uygun tedavi verildigi i¢in bu hastalarin
tedavide daha minimal tedavi segeneklerinden yarar
goriip géremeyecegi analiz edilememistir ve ¢aligma
dist brrakilmigtir. Degerlerin daha gergek degerlere
yakin hesaplanabilmesi i¢in multidisipliner ve daha
fazla bebegi igeren prospektif ¢aligmalarin yapilmasi
gerekmektedir.

Ulusal tarama Oncesi ve sonrasi tedaviye uygulanan
cocuk sayisina bakildiginda ulusal tarama invaziv
girisimlerin sikligin1 azaltmistir. Unutulmamalidir ki
GKD o6nlenebilir bir sakatlik nedenidir. Gerek toplumun
GKD konusunda bilin¢lendirilmesi, gerek bebeklik
caginda veya ilerleyen déenmlerde hastalarla karsilagan
saglik profesyonellerinin GKD konusunda egitimi ve
gerekse ozellikle bebeklik ¢aginda erken tant ve dogru
tedavinin saglanmasi basarida anahtar rol oynamaktadir.

Cikar Catigmast Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atismasi bulunmamaktadir.

Katki Orani Beyani: Ana fikir/Planlama: FS, OK, MKO,
ANT, IS, AS, MC; Analiz/Yorum: FS, OK, MKO, ANT,
IS, AS, MC; Veri Saglama: FS, OK, MKO, ANT, i,
AS, MC; Yazim: FS, OK, MKO, ANT, IS, AS, MC;
Gozden Gegirme ve Diizeltme: FS, OK, MKO, ANT, 1S,
AS, MC; Onaylama: FS, OK, MKO, ANT, IS, AS, MC
Destek / Tesekkiir Beyani: Caligmada hi¢bir kurum ya da
kisiden finansal destek alinmamustir.

Etik Kurul Onami: Calismamiz 31.01.2024 tarihli :
2023.12.17 sayih  Kirikkale Universitesi  Klinik
Aragtirmalar Etik Kurulu onayi ile gergeklestirilmistir.
Bu arastirmanin 6n bulgular1 27-29 Mayi1s 2024 tarihleri
arasinda  Tiirkiye'de  Kirikkale — Universitesi'nde
diizenlenen 2.  Uluslararast  Tip  Ogrencileri
Sempozyumu'nda sunulmustur.
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ABSTRACT

Objective: Insufficient biochemical response to Acetylsalicylic
Acid (ASA) is defined as 'ASA resistance'. Its prevalence is
unknown. The frequency of death and cardiovascular events
rises as the mean platelet volume (MPV) increases in patients
with acute coronary syndrome (ACS). Patients with high MPV
are more resistant to antiplatelet agents. Our study aimed to
evaluate the temporal variability of ASA resistance and platelet
reactivity in ACS patients and to demonstrate its relationship
with MPV.

Material and Methods: Our study is single-center prospective,
cross-sectional study. Patients over 18 years of age who were
hospitalized due to ACS and underwent percutaneous coronary
intervention were included. ASA resistance and MPV
measurements were taken at admission and first month. The
prevalence and alteration of ASA resistance and its relationship
with MPV were analyzed.

Results: 115 patients were included in the study. 7 patients
(6.08%) were ASA-resistant at first admission and increased to
22 (19.13%) at the 1st month follow-up (p=0.003). A significant
numerical increase in ASA resistance was observed in the first
month of controls (p<0.01). The prevalence of ASA resistance
was calculated as 22.6%. MPV was found to be high in 16
patients (13.9%) at the time of admission, while it was found to
be high in 15 patients (13.04%) at the 1-month follow-up
(p=0.98). MPV values were found to be similar in patients with
and without ASA resistance.

Conclusion: ASA resistance is more common than thought.
Therefore, evaluating platelet functions in predicting the clinical
outcomes of patients is important in determining the
effectiveness of the antiplatelet agent used.

Keywords: Acute coronary syndrome, acetylsalicylic acid, mean
platelet volume

(074
Amac: Asetilsalisilik asite (ASA) yetersiz biyokimyasal yanit
'ASA direnci' olarak tanimlanir. Yayginligi bilinmemektedir.
Akut koroner sendrom (AKS) hastalarinda ortalama trombosit
hacmi (OTH) arttikca mortalite ve kardiyovaskiiler olaylarin
sikligr artar. Yiiksek OTH’li hastalar antiplatelet ajanlara daha
direnglidir. Calisgmamiz AKS hastalarinda ASA direnci ve
trombosit reaktivitesinin zamansal degiskenligini
degerlendirmeyi ve OTH ile iligkisini gostermeyi amaglamistir.
Gere¢ ve Yontemler: Calismamiz tek merkezli prospektif,
kesitsel bir ¢aligmadir. AKS nedeniyle hastaneye yatirilan ve
perkiitan koroner girisim uygulanan 18 yas {istlii hastalar
calismaya dahil edildi. ASA direnci ve OTH dl¢timleri
basvuruda ve birinci ayda alindi. ASA direncinin yayginligi ve
degisimi, OTH ile iliskisi analiz edildi.
Bulgular: Calismaya 115 hasta dahil edildi. ilk basvuruda 7
hasta (%6,08) ASA direngliydi ve 1. ay kontroliinde bu say1
22'yve (%19,13) yiikseldi (p=0,003). 1. ay kontrollerinde ASA
direncindeki sayisal artis anlamli bulundu (p<0,01). ASA
direnci prevalansi %22,6 olarak hesaplandi. Basvuru aninda
MPV 16 hastada (%13.,9) yiiksek bulunurken, 1. ay kontroliinde
15 hastada (%13,04) yiiksek bulundu (p=0,98). ASA direnci
olan ve olmayan hastalarda MPV degerlerinin benzer oldugu
gorildi.
Sonu¢: ASA direnci disiiniildigiinden daha yaygindir. Bu
nedenle, trombosit islevlerini degerlendirmek hastalar klinik
sonuglarini

tahmin etmede, kullanilan antiplatelet ajanin

etkinligini belirlemede 6nemlidir.

Anahtar Kelimeler: Akut koroner sendrom, asetilsalisilik asit,
ortalama platelet hacmi
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INTRODUCTION
Despite significant advances in the diagnosis and
treatment of acute coronary syndromes (ACS), it
remains a leading cause of death worldwide. Platelets
play an important role in the pathogenesis of
atherosclerosis. Therefore, antiplatelet therapies (AT)
are of key importance in the treatment of atherosclerotic
diseases such as coronary artery disease (CAD),
peripheral artery disease (PAD), and ischemic
cerebrovascular diseases (CVD).2 Dual AT used after
ACS and/or percutaneous coronary intervention (PCI) is
the mainstay of treatment.® Dual AT consists of
acetylsalicylic acid (ASA) and platelet P2Y12 receptor
blockers. ASA prevents platelet aggregation by
inhibiting  Thromboxane-A2  synthesis  through
cyclooxygenase-1 (COX-1) enzyme blockade. ASA
reduces serious events in patients with CAD.* However,
a significant number of patients experience recurrent
ischemic events under ASA. This can be explained by
reasons such as the patient's compliance with treatment
and platelet activation through multiple pathways.
Additionally, studies have proven that variable platelet
inhibition occurs under ASA treatment.®5¢ Insufficient
biochemical response to ASA is defined as 'ASA
resistance'. Its prevalence is unknown due to differences
in definitions regarding this issue, the use of different
doses of medication and the use of different diagnostic
tests.”
The frequency of death and cardiovascular events rises
as the mean platelet volume (MPV) increases in patients
with acute coronary syndrome (ACS).2 However,
increased platelet reactivity in ACS is associated with
increased MPV.** There are studies showing that
patients with high MPV are more resistant to antiplatelet
agents.’?
Our study aimed to evaluate the temporal variability of
ASA resistance and platelet reactivity and its effect on
short-term prognosis in ACS patients and to demonstrate
its relationship with MPV.

MATERIALS AND METHODS
Our study is a single-center prospective, cross-sectional
and before-after comparative study. Patients over 18
years of age who were hospitalized due to ACS and
underwent PCl were included in the study. The
exclusion criteria were as follows: patients with
contraindications for ASA use, those discharged or who
passed away before 24 hours, individuals who regularly
use anticoagulants or anti-inflammatory drugs, those
with active malignancy, patients with bleeding or known
bleeding disorders, individuals receiving fibrinolytic
therapy, and patients with poor treatment compliance.
Patients were given 100 mg ASA maintenance treatment
after 300 mg ASA loading. Blood samples were taken
from the patients within 24 hours after the loading dose.

ASA resistance was evaluated with the Multiplate
impedance aggregometer device. 0.2 mM/It ADP was
used as an inducer. In the aggregometer device, the
impedance increase caused by the aggregation of
platelets against time in the electrodes was converted to
AU units and this value was indirectly reflected in the
graphs as AUC. Patients with AUC =500 were
considered ASA resistant.

The MPVs of the patients were recorded and 1 standard
deviation above the mean MPV values was accepted as
the cut-off value. Patients above this value were
considered to have high MPV.

The primary composite endpoint was determined as
recurrent ACS, heart failure, shock, stroke and death.
Secondary endpoints were determined as major and
minor bleeding. Major bleedings were defined as
intracranial, intraocular, intra-abdominal
(retroperitoneal or intraperitoneal, bleeding requiring
invasive intervention), bleeding that caused a decrease
in hemoglobin of more than 2 units and required more
than 3 units of blood transfusion. Minor bleeding was
defined as bleeding other than these bleedings. Patients
were followed for clinical composite endpoints over a 1-
month period. At the 1st month follow-up, a blood
sample was taken again and re-evaluated for ASA
resistance and MPV. The 1st month samples were
compared with the samples taken at the first admission.
The study was carried out with the permission of the
local ethics committee (Akdeniz University Clinical
Research Ethics Committee, Date: 2013, Decision
N0:2013.04.0103.013). We obtained an informed
consent form from all patients for the procedure. All
procedures were conducted in accordance with ethical
guidelines and principles of the Declaration of Helsinki.
Statistical analysis

Data were analyzed using Predictive Analytics
SoftWare (PASW) 18 (SPSS/IBM, Chicago, IL, USA).
Descriptive statistics such as frequency distribution,
mean, and standard deviation were used to describe the
sample. The assumption of compliance with normal
distribution was examined with the Shapiro Wilk test.
The difference between the means of two independent
groups was analyzed by "Student t test" or "paired t test"
when parametric test assumptions were met. When the
assumptions were not met, they were analyzed with the
"Mann-Whitney U" or "Wilcoxon Sign Rank test" test.
Categorical data were examined with the "chi-square
significance test" or "Fisher's Exact test”. A 95%
significance level was used to determine differences in
the analyses. The p value of <0.05 was considered
statistically significant. The consistency of the
measurements taken at the time of admission and at the
first month was evaluated by Bland Altmann analysis.

KUTFD | 64



Ucar M et al.
Acetylsalicylic Acid Resistance in Acute Coronary Syndrome

KU Tip Fak Derg 2025;27(1):63-67
Doi: 10.24938/kutfd.1599043

RESULTS
115 patients were included in the study. The mean age
of the patients was 57.38410.11. The basic
characteristics of the patients, ACS types and type of
antithrombotic drugs they used at the time of admission
are shown in Table 1.

Table 1: Baseline characteristics of patients

Parameter N (%)
Gender (Male) 96 (%83.4)
DM 40 (%34.8)
HT 51 (%44.3)
Smoking 54 (%A47)
Presence of CAD 24 (%20.9)
Presence of CVD 2 (%1.7)
Presence of PAD 1 (9%0.9)
Type of ACS:

-USAP 18 (%15.7)

-NSETMI 33 (%28.7)

-STEMI 64 (%55.6)
ASA use 31 (%26.9)
Clopidogrel use 11 (%9.5)

ACS: Acute coronary syndrome, ASA: Acetyl-salicylic acid,
CAD: Coronary artery disease, CVD: Cerebrovascular
disease, DM: Diabetes mellitus, HT: Hypertension, NSTMI:
Non-ST elevation myocardial infarction, PAD: Peripheral
arterial disease, STEMI: ST elevation myocardial infarction,
USAP: Unstable angina pectoris

Seven patients (6.08%) were ASA-resistant at first
admission and increased to 22 (19.13%) at the 1st month
follow-up (p=0.003). It was determined that ASA
resistance disappeared in 4 of the 7 patients who were
initially ASA resistant at the 1st month follow-up, and 3
of them continued to remain ASA resistant. While 19
(16.52%) patients did not have ASA resistance on
admission, they became ASA resistant in the first
month. The numerical increase in the AU values of ASA
resistance in the 1st month control was found to be
statistically significant (p<0.01) (Figure 1). Ultimately,
a total of 26 patients were evaluated as ASA resistant
and the prevalence of ASA resistance was calculated as
22.6%.

The mean MPV values at the time of admission were
8.500.77 f1 (6.9-10.2 fl) and 8.49+0.78 f1 (6.8-10.5 fl)
at the 1st month follow-up. Based on the 9.27 fl limit
value for MPV, it was found to be high in 16 patients
(13.9%) at the time of admission, while it was found to

be high in 15 patients (13.04%) at the 1-month follow-
up (p=0.98). The values of 12 (75%) of 16 patients with
high baseline MPV values normalized at the 1st month
control, and the values of 4 (25%) remained high. An

increase in MPV values was detected in the 1st month

follow-up of 11 (9.5%) patients whose MPV values
were normal at baseline (Figure 2).
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Admission 1st month

Figure 1: Display of ASA resistance on admission and

1st month: ASA resistance disappeared in 4 of 7 patients

with ASA resistance at admission, and ASA resistance

developed in the 1% month in 16 patients who did not
have ASA resistance at baseline.

11,5

75

6,5
Admission 1st Month

Figure 2: Display of MPV values on admission and 1st
month: In 12 of the 16 patients with high MPV values at
admission, MPV normalized in the first month, and in
11 patients whose initial values were normal, it
increased in the first month.

MPV values at the time of admission and after the first
month were found to be similar in patients with and
without ASA resistance (Table 2).

Table 2: Mean MPV values in patients with and without
aspirin resistance

AR+ AR- p value
MPV on 8.54 8.5 0.907
admission (fl)
MPV at 1 st 8.65 8.45 0.408
month (fl)

AR: Acetyl salicylic acid resistance, MPV: Mean platelet
volume
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A 94.8% agreement was observed between the MPV
measurements at admission and the 1st month control,
and a 90.5% agreement in the AU values of ASA
resistance (Figure 3).
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Figure3: Consistency analysis of acetyl salicylic acid
resistance and mean platelet volume (MPV) values at
admission and 1st month: ASAAUl stands for:
numerical value of ASA resistance in admission,
ASAAU2 stands for: Numerical value of ASA
resistance in the 1st month, MPV1 stands for; MPV
value on admission, MPV?2 stands for; MPV value in the
1st month, SD: Standard deviation

Except for smoking no difference was found in patients
with and without ASA resistance according to classical
cardiovascular risk factors and ACS type. Aspirin
resistance was detected in 6 (11.1%) of 54 smokers and
a relationship was found between smoking and aspirin
resistance (p<0.01).
No major or minor bleeding developed in any of the
patients included in the study. A total of 4 clinical events
occurred, and statistical analysis was not performed
because the frequency of events was low.

- ASA resistance was not detected in any of these 4
patients at the time of admission.

- 1 patient was hospitalized due to heart failure

- 1 patient had a stroke after CAG

- Stent restenosis was detected in 1 patient.

- Aneurysm formation was observed in the stent area
in 1 patient.

DISCUSSION
ASA resistance is generally defined as the inability to
produce  the  expected  biological  response
(biological/pharmacodynamic  resistance) or the
inability to prevent atherothrombotic events (clinical
resistance). The mechanism of resistance is not yet fully
understood. However, the possible mechanism is a
combination of clinical, biological and genetic features
that affect platelet functions. As a result of evaluating
ASA resistance with different platelet function tests, the
prevalence of resistance is observed at 20-30%, with
some studies determining resistance as high as 60%.*
In our study, the prevalence of ASA resistance was
found to be 22.6%. However, it was observed that ASA
resistance increased within 1 month. The relationship
between ASA resistance and MPV, classical
cardiovascular risk factors, and type of ACS at
presentation has not been demonstrated. It has been
observed that ASA resistance is higher in smokers.
ASA resistance has been associated with inadequate
serum levels of ASA, metabolic and pharmacological
alterations in ASA’s mechanism of action, drug
interactions, and genetic mutations in the enzymes
targeted by ASA.1!
The relationship between MPV and clinical adverse
events has been questioned in many studies. In a meta-
analysis by Chu et al., high MPV values were found to
be associated with the risk of myocardial infarction
(MI), increased risk of mortality after MI, and increased
risk of restenosis after angioplasty.® In the study of
Binita Shah et al., it was found that mortality remained
significantly higher in patients with increasing
compared with non-increasing (decreasing or no
observed change) in MPV.%2 In a study conducted by
Aksu et al., the relationship between MPV and ASA
resistance was investigated in patients with non-ST
segment elevation MI. The combination of ASA
resistance and high MPV value has been defined as an
independent risk factor for death and M1.*® In our study,
no relationship was found between high MPV values,
ASA resistance and clinical events. This may be due to
the short follow-up period and the relatively small
number of patients. In the literature, it is seen that there
is no relationship between ASA resistance and diabetes
in studies comparing various diabetic and non-diabetic
patient groups.t>Y” Studies have shown that ASA
resistance increases with smoking in both patients with
stroke and CAD.*%° This is attributed to the fact that
smoking causes platelet activation.
The limitations of our study are the small number of
patients, the short follow-up period, and the inability to
perform genetic tests for ASA resistance. In addition,
another limitation is that there are no clear cutoff values
for ASA resistance and MPV values in predicting
adverse clinical events. Due to the short follow-up

KUTFD | 66



Ucar M et al.
Acetylsalicylic Acid Resistance in Acute Coronary Syndrome

KU Tip Fak Derg 2025;27(1):63-67
Doi: 10.24938/kutfd.1599043

period, the number of clinical adverse events was low
and we did not include them in the analysis. Therefore,
we could not evaluate the effect of ASA resistance on
clinical outcomes.

ASA resistance is more common than thought.
Therefore, evaluating platelet functions in predicting the
clinical outcomes of cardiovascular patients is important
in determining the effectiveness of the antiplatelet agent
used. Studies in this area are increasing. This shows that
the routine use of existing platelet function tests will
increase and they will be recommended with stronger
evidence in the guidelines.
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BIR YAS ALTI BEBEKLERIN TICARIi FORMULA MAMA ALIM
DURUMLARINA GORE TAMAMLAYICI BESLENME
BELIRTECLERININ DEGERLENDIRILMESI

Evaluation of Complementary Feeding Indicators of Infants According to Commercial
Formula Consumption Status
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(074
Amag: Cocuklarin saglikli bityiime ve gelismeleri i¢in ilk 6 ay
sadece anne siiti almalari ve sonrasinda yeterli miktarda,
siklikta ve ¢esitlilikte tamamlayici beslenmeye ge¢meleri ve en
az 2 yasina kadar anne siitiine devam etmeleri dnerilmektedir.
Buna ragmen, bebeklerin bir kismi ticari formula mama ile
beslenmektedir. Bu ¢aligmada amacimiz 6-11 aylik bebeklerde
ticari formula alim durumu ile Diinya Saglik Orgiitiiniin son
belirledigi  tamamlayici1  beslenme  belirtegleri  iliskisini
degerlendirmektir.

Gerec¢ ve Yontemler: Calismamiz, kesitsel tanimlayict tipte bir
calisma olup, veriler Tiirkiye i¢inde cevrimi¢i anket yoluyla
toplanmigtir. Calismaya, 6-11 aylik, tekil ve term dogmus,
beslenmesini etkileyecek herhangi bir hastaligi ve alerjisi
olmayan bebegi olan 18 yas listii okuma yazma bilen anneler
calismaya dahil edilmistir.  Ailelerin  sosyodemografik
ozelliklerini ve bebeklerin bir onceki gilin tiikettigi besinleri
sorgulayan 30 soruluk bir g¢evrimi¢i anket kullanilarak veri
toplanmustir.

Bulgular: Toplam 244 anne-bebek ¢iftine ulasilmigtir. 6-11
aylik bebeklerde anne siitiine devam %80,3, erken tamamlayici
beslenmeye gecis %49,6, minimum diyet cesitliligi (MDC),
minimum yeme sikligt (MYS) ve minimum kabul edilir diyet
(MKD) sirastyla %58,2, %79,5 ve %50,8 bulunmustur. 35 yas
ve Ustii annelerde (%29,7), 6-23 ay arasi birden fazla ¢ocugu
olanlarda (%8,8) ve gebelik siiresi 38 hafta altinda olanlarda
(%29,7) ticari formula mamaya devam orani daha yiiksek
bulundu (p=0,002, p=0,049, p=0,040). Erken tamamlayici
beslenmeye gecis hic mama almayanlarda daha diisiikken
(%40,6) ve MYS ticari formula mama alanlarda (%91,2) ve
MKD formula mamay1 birakip anne siitiiyle devam eden grupta
(%73,1) daha yiiksek bulundu (p=0,037, p<0,001, p=0,031).
Calismamizda et/yumurta tiiketimi, sifir sebze-meyve tiiketimi,
sagliksiz yiyecek ve sekerli i¢ecek alma durumu gruplarda
benzerdi.

Sonug¢: Cocuklarda minimum besin ¢esitliligini saglamak, anne
sitiinii  tesvik etmek ve saglkli tamamlayict beslenme
aligkanliklarin1  kazandirmak igin, ¢ocuk izlemlerinde risk
gruplarina 6zel beslenme Onerilerine odaklanmak biiyiik 6nem
tagimaktadir.

Anahtar Kelimeler: Bebek beslenmesi, tamamiayici beslenme
belirtegleri, ticari formula mama

ABSTRACT

Objective: To ensure healthy growth and development in
children, it is recommended that they exclusively breastfeed for
the first six months of life, followed by the introduction of
adequate, frequent, and diverse complementary foods and
continued breastfeeding up to age of 2. However, some infants
are fed with commercial formula due to various factors. This
study aims to evaluate the impact of commercial formula
feeding among infants aged 6-11 months on the latest
complementary feeding indicators established by the World
Health Organization (WHO).

Material and Methods: This cross-sectional descriptive study
utilized data collected through an online survey distributed
across Turkey. The study population comprised literate mothers
aged 18 years and older, with single, term-born infants aged 6-
11 months who had no illnesses or allergies that might affect
their nutritional intake. Data were collected via a 30-item
questionnaire administered through Google Forms, which
assessed the families' sociodemographic characteristics and the
infants' dietary intake from the preceding day.

Results: A total of 244 mother-infant pairs participated in the
study. Among infants aged 6-11 months, breastfeeding
continuation was observed in 80.3%, early initiation of
complementary feeding in 49.6%, minimum dietary diversity
(MDD) in 58.2%, minimum meal frequency (MMF) in 79.5%,
and minimum acceptable diet (MAD) in 50.8%. The continued
use of commercial formula was significantly higher among
mothers aged 35 years and older (29.7%), those with more than
one child aged 6-23 months (8.8%), and those with a
gestational duration of less than 38 weeks (29.7%) (p = 0.002,
p=0.049, p=0.040, respectively). Early initiation of
complementary feeding was less frequent among infants who
had never consumed formula (40.6%), while MMF was
significantly higher among those consuming formula (91.2%),
and MDD was notably higher in infants who discontinued
commercial formula use and continued breastfeeding (73.1%)
(p = 0.037, p <0.001, p = 0.031). No statistically significant
differences were identified between groups about concerning
meat/egg consumption, zero vegetable/fruit consumption,
unhealthy food consumption, or sugary beverage intake.
Conclusion: To promote breastfeeding, which affects minimum
dietary diversity, and establish healthy complementary feeding
practices, it is imperative to focus on providing tailored
nutritional recommendations for at-risk groups during child
health monitoring and follow-up.

Keywords: Infant young child feding, complementary feeding
indicators, commercial formula
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GiRiS
Bir cocugun saglikli biiylimesi, gelismesi ve eriskin
hayatina tam kapasitede ulasabilmesi icin yeterli
siklikta ve miktarda, g¢esitli besinlerle, dengeli
beslenmesi ¢cok énemlidir." Prenatal dénemde annenin
saglikli ve dengeli beslenmesiyle baslayan bu siirecte
bebeklerin dogum sonrasi ilk 6 ay sadece anne siitii
almalar;; 6 ay1 (180 giin) dolduktan sonra yeterli
vitamin, mineral ve kalorinin saglanmasi i¢in anne
sitiine ek olarak bebegin yasina ve gelisim
basamaklarina uygun yumusak, yar1 kat1 ve kati olan
tamamlayic1 besinlere baslamasi ve en az 2 yasina
kadar anne siitiine devam etmeleri onerilmektedir.**
Tamamlayic1 beslenmeye gecis doneminde yapilan
hatalar biiyiime geriligi veya obezite, kisa boy, sik
enfeksiyonlar, ¢ocukluk doénemi okul basarisinda
disiiklik veya erigkinlik doénemi is verimliliginde
disiikliige neden olacak kadar tim  yasami
etkilemektedir." Aym1 zamanda hayatin ilk 2 yilinda
olusan damak zevkinin ve beslenme stilinin 6miir boyu
stirmesiyle bu donemde kazanilan yemek aligkanliklar1
erigkin sagligina direkt olarak etki etmektedir.””’
Cocuk sagligini korumak ve gelistirmek, kitlelerdeki
mevcut durumu ortaya koymak, yapilan miidahale
sonuglarim takip edebilmek ve iilkeler arasi farkliliklar
belirleyebilmek adina Diinya Saglik Orgiitii (DSO) 6-
23 ay anne siiti alan ve almayan bebekler igin
tamamlayict beslenme belirtegleri sunmustur. Bebegin
bir Onceki giin yedikleri sorgulanarak ulagilabilen
belirtegler: zamaninda tamamlayict  beslenmeye
baslama, minimum diyet ¢esitliligi (MDC), minimum
yeme sikligit (MYS), minimum kabul edilebilir diyet
(MKD), yumurta ve et iirlinii tiiketimi, sekerli icecek
tiketimi, sagliksiz yiyecek tiiketimi, sifir meyve sebze
titketimi ve biberonla beslenmedir.?
Tirkiye’de ¢ocuk sagligi alaninda atilan adimlarla
onemli gelismeler kaydedilmistir. 2018 Tiirkiye Niifus
Saglik Arastirmalart (TNSA) verilerine gore 5 yas altt
bodurluk 2008’den bu yana %I2’den %6’ya
gerilemistir.  Fazla  kiloluluk  %I11°den  %8’e
gerilemisken diisiik kilo %1-2 seviyelerinde kalmistir.
Zayiflik 1 yas altinda daha sik goriilmekte olup 6-8
aylarda en yiiksek seviyeye (%7) ulagmaktadir.
Tirkiye’deki bebeklerde hayatin bir doneminde anne
siitli alma oran1 %98 iken, ilk 6 ay sadece anne siitii
alimi %41 ve 5 ay alt1 anne siitii harig bir siitle besleme
orani %28 olarak bulunmustur.® Tiirkiye’de ilk 6 ay
anne siitli haricinde verilen siitlerin ¢ok biiyiik bir
kisminin  da  ticari formula ~mama oldugu
belirtilmektedir.”** Tamamlayici beslenmeye gegisin
basladigi 6-11 aylik dénemde hem Tiirkiye’de hem
diinyada tamamlayict beslenme alaninda yapilan
¢aligmalarda MDC, MYS ve MKD diizeylerinde ileri
aylara gore daha diisiik oranlar goze garpmaktadir.***®

Yapilan ¢aligmalarda ilk yaglarda yeterli MDC ile boy
uzamasinin Ve ileri yaglardaki bilissel gelisim ile iliskili
bulunmustur.®*®  Yasma gore yeterli siklikta
beslenmeyen bebeklerde (MYS), yeterli enerji ve
mikronutrient alamadiklar1 i¢in, biiylime geriligi,
bodurluk ve mikronutrient eksiligi gériilebilmektedir.?
Literatiir tarandiginda ticari formula mama alim ile
MDC, MYS ve MKD’nin degistigi veya etkilenmedigi
calismalar  vardir.***?  Ticari formula mama
kullanim1 ile son yayimnlanan tamamlayic1 beslenme
belirteglerinin incelendigi ¢alisma bulunamamigtir. Bu
calismadaki amacimiz, iilkemizde zayifligin en yiiksek
oranda goriildiigii 6-11 ay aras1 bebeklerde DSO 2021
kilavuzuna goére yaymlanmig tamamlayict beslenme
belirte¢lerinin  durumunu belirlemek, ticari formula
mama almaya etki eden faktorleri arastirmak ve ticari
formula mama alim durumuna gore 2021 yilinda DSO
tarafindan ~ yaymlanan  tamamlayici
belirteglerini degerlendirmektir.

beslenme

GEREC VE YONTEM

Caligmamiz, kesitsel tanimlayici tipte bir ¢alisma olup
tim Tirkiye’den c¢evrimici anket yoluyla veri
toplanmistir.  Kartopu yoOntemiyle sosyal medya
hesaplarimizdan arkadas ve takipgiler yoluyla
ulasabildigimiz ve anketi kabul eden 6-11 aylik bebegi
olan, okuma yazma bilen 18 yas {istli, anavatani
Tirkiye olan anneler ve bu annelerin 6-11 aylik tekil
dogmus, gestasyonel haftast 37 hafta ve iistii olan
bebekleri dahil edilmis olup; bebeklerden biiyiime,
gelisme ve beslenmesini bozacak tanida hastaligi
olanlar (noérogelisimsel bozukluk, konjenital kalp
hastaligi, metabolik hastalik, genetik hastalik, kistik
fibrozis, malignite, vb) ve besin alimini engelleyecek
tan1 konmus alerjik hastaligi (astim, besin alerjisi,
atopik dermatit) olanlar g¢alisma dis1 birakilmistir.
Annelere Google Forms iizerinden olusturulmus 30
soruluk sosyodemografik 6zellikler ve bebegin bir giin
once yediklerini igeren sorulardan olusan bir anket
gonderilmis ve c¢evrimigi yanitlamalart istenmistir.
Ulusal veriler incelendiginde 6-11 aylik bebeklerde
biberon kullaniminin %56,6, TNSA-2018 de de %59
oldugu goriilmektedir.®®  Ticari formula mama
kullaniom orant olmamasi nedeni ile orneklem
bliytikliigii  hesaplanmasinda  biberon  kullanan
¢ocuklarin ¢ogunun ticari formula mama da alacagi
ongoriilerek, biberon kullanim yiizdesi dikkate
alinmistir. OpenEpi.info platform kullanilarak %55
siklikta goriilen bir durumu %5,5 hata ile %90 giiven
araliginda saptamak igin 222 anne-bebek ciftine gerek
oldugu hesaplandi ve anketlerin %20’sinin ¢alismaya
alinma kriterlerini karsilamayacag distiniilerek 267
anket doldurulmasi planlanda.

Bagimsiz degiskenler olarak annenin yasi (<35 yas, 35
yas), egitim durumu (12 yil, >12 yil), ¢aligma durumu,
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memleketi (Tiirkiye Istatistiki Bolge Smiflamas1 NUTS
(The Nomenclature of Territorial Units for Statistics) 5
bolge olarak) , aile yapisi, hane gelir durumu, 6-23
aylik cocuk sayisi, bebegin dogum haftast ve cinsiyeti
almmistir.”* Bagimh degiskenler olarak ticari formula

mama alim durumu (simdiye kadar hi¢ almamis, bir
donem almis birakmig, hala aliyor) ve DSO tarafindan
2021°de yaymlanan tamamlayict beslenme belirtegleri
kullanilmig ve bunlara son 24 saatte bebeklerin
yedikleri sorgulanarak ulasilmistir (Tablo 1).

Tablo 1: Diinya Saglik Orgiitii/UNICEF bebek ¢ocuk beslenmesi tamamlayici beslenme belirtecleri 2021

Tamamlayici1 Beslenme Belirteci Aciklama

Anne siitii alim

Su an anne siitii alanlar1 belirtmektedir.

Zamaninda tamamlayici beslenmeye gecis e  6-8 ayda tamamlayici beslenmeye gecis alinmugtir.
e 6 ay Oncesi tamamlayici beslenmeye baslanmig olanlar erken gecis olarak
degerlendirilmistir.

Minimum diyet cesitliligi

Belirtilen 8 besin cesidinden 5 ve daha fazlasini alanlar yeterli asgari besin cesitliligine

ulagmus olarak belirlenmistir.

N~ wWNE

Anne siiti

Et ve et tiriinleri (kirmuzi et, tavuk, balik)
Tahullar ve patates gibi kok yumrular
Kurubaklagiller ve kuruyemisler

Siit ve siit irtinleri

Yumurta

A vitamininden zengin meyve ve sebzeler
. Diger meyve ve sebzeler

Minimum yeme siklig1 e Anne siitli alan 6-8 aylik bebeklerden en az 2 6giin; 9-23 aylik bebeklerin ise
en az 3 6glin tamamlayici beslenme almalari;
e  Anne siitii almayan 6-23 aylik bebeklerin ise en az 1’1 yumusak, yar1 kat1 ve
kat1 olmak {izere giinde 4 6giin beslenenleri asgari yeme sikligima ulasmis
olarak degerlendirilmistir.

Minimum kabul edilebilir diyet

Asgari besin ¢esitliligi ve asgari yeme sikligina ulasan bebekler yeterli olarak
degerlendirilmistir

Yumurta ve et iiriinii tiikketimi

Bir onceki giin yumurta ve/veya et yiyenler dahil edilmistir.

6-23 aylik bebeklerde sekerli igecek

Son 24 saatte DSO kilavuzunda belirtilen sekerli iceceklerden (meyve suyu, limonata,

tiiketimi kola, gazoz, soguk cay gibi i¢ecekler) en az birini alanlar belirtilmistir.

Sagliksiz yiyecek tiiketimi

Son 24 saatte DSO kilavuzunda belirtilen sagliksiz yiyeceklerden (seker, kek, biskuvi,

pasta, cips ve dondurma gibi buzlu sekerli yiyecekler) en az birini alanlar belirtilmistir.

Sifir meyve sebze tiiketimi

Son 24 saatte hic meyve veya sebze almayanlari belirtmektedir

Biberon kullanimi

Su an biberon kullananlar verilmistir

Aragtirma verileri IBM Statistical Package for the
Social Sciences (SPSS) 23.0 programu ile analiz
edilmistir. Kategorik degiskenlerin dagilimlari say1 ve
yiizde olarak verilmistir. Bagimsiz degiskenlere gore
tamamlayici  beslenme belirtegleri  ki-kare  testi
kullanilarak verilmistir. Siirekli sayisal degerleri olan
degiskenlerin normal dagilima uygunlugu Kolmogrow
Smirnow testi ile incelenmigtir. Normal dagilima uyan
verilerde parametrik, digerlerinde nonparametrik analiz
yontemleri kullanilmistir.  Anlamlilik  sinir1 - olarak
p<0,05 alinmustir.

BULGULAR

Caligma siiresince 270 anket dolduruldu. Yapilan
incelemede 16’smun alerjisi veya kronik bir hastaligi
vardi, 3’iiniin gebelik siiresi 37 haftanin altinda idi, 3
form eksik doldurulmustu, 4 formda bebek yas1 6 ayin
altinda ya da 12 aymn dUstiinde idi. Bu anketlerin
elenmesiyle ¢alismaya 244 anne-bebek ¢ifti alindi.
Caligmaya alinan anne bebek ¢iftinin ortalama (£SD)
yaslari sirasi ile 30,5 (+4,3) y1l ve 8,6 (+1.8) ay olarak
bulundu. Annelerin %18,9’u 35 yas iizerinde olup
%75’1 galigmaktaydi.

Anne siitii alim oran1 6-8 aylik bebeklerde %80,6 iken,
9-11 ayda %78,3 olarak bulundu. 6-8 aylik bebeklerin
%34,7’si ticari formula mama aliyorken bu oran 9-11
aydakilerde %40 olarak bulundu. Biberon alma oranlar1
ise 6-8 aylik bebeklerde 49,2 iken 9-11 aylik
bebeklerde 52,5 olarak bulundu. Sekil 1’de aylarina
gore bebeklerin anne siitii, ticari formula mama,
biberon alim oranlar1 ve tamamlayic1 beslenme
belirtegleri durumu verilmistir. Caligmaya katilan 6-11
aylik bebeklerin simdiye kadar %41,41 hig ticari
formula mama almamigken %21,3’ti bir donem alip
birakmistt ve %31,4°1i hala formula mama almaktaydi.
Son 24 saatte giinlik ticari formula mama alim
sikliklar1 sorgulandiginda, bebeklerin %64’ hi¢ mama
almamisken, %13,5’1 1-2 kez; %22,5’1 ise glinde 3 ve
daha fazla mama almisti. 6-11 aylik bebeklerde anne
sitii alim oram1 %80,3 iken; MDC, MYS ve MKD
sirastyla %58,2, %79,5, %50,8 olarak bulundu ve
%49,6’smin erken tamamlayict beslenmeye (6 aydan
once) gectigi Ogrenildi. Anne ve bebeklerin
sosyodemografik ozellikleri ve beslenme belirtegleri
Tablo 2’de 6zetlenmistir.
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Anne satd alan

68 ay |
9-11 ay |

Ticari mama alan
6-8 ay

9-11 ay

Min diyet cesitligi
6-8 ay

9-11 ay

Min. Diyet sikhig

6-8 ay |
9-11 ay |

Min. Yeterli diyet

6-8 ay |

9-11 ay

Sifir meyve-sebze
6-8 ay

911 ay
Et-yumurta tiketen
6-8 ay

9-11 ay |

Biberon kullanan

6-8 ay |
9-11 ay |

%*
o] 20 40 60 80 100
1 80,6
1 78,3
[———————————— T )
[—————————— W.Ty]
e 41,1
75,8
1 79,8
3 79,2
1 38,7
63,3
—_— 22,6
—— 22,5
67,7
3 91,7
3 49,2
3 52,5

Sekil 1: Calismaya katilan bebeklerin aylarina gére anne siitii, ticari formula mama alim ve tamamlayici beslenme belirtegleri

durumu
*satir yiizdesi verilmistir

Tablo 2: Calismaya katilan 6-11 aylik anne ve bebeklerin sosyodemografik 6zellikleri ve beslenme belirtegleri (n=244)

Anne ozellikleri % Bebek ozellikleri %
Anne yast Bebek yas
=35 yil 18,9 6-8 ay 50,8
<35 81,1 9-11ay 49,2
Anne egitim Gebelik siiresi
<12yl 8,6 <38 hafta 21,7
>12 yil 914 >38 hafta 78,3
Cahisma durumu Bebek cinsiyet
Ev hanim 25,0 Kiz 45,1
Calisan anne 75,0 Erkek 54,9
Aile yapist Erken tamamlayici beslenme 49,6
Cekirdek aile 91,0 Halen anne siitii alan 80,3
Genis aile 9,0 MDC* 58,2
Aile gelir durumu MYS* 79,5
Gelir<gider 19,7 MKD* 50,8
Gelir=gider 49,2 Sifir Meyve Sebze 225
Gelir>gider 31,1 Et yumurta 79,5
Anne memleket Sekerli icecek 1,6
Bati 30,3 Sagliksiz yiyecek 57
Giiney 10,7 Biberon alan 50,8
Orta 31,6 Emzik alan 44,3
Kuzey 16,0 Ticari formula mama alim
Dogu 115 Almaya devam eden 37,3
6-23 ay arasi cocuk sayisi Bir donem alip birakan 21,3
Tek ¢ocuk 95,9 Hig¢ almamig 41,4
>1 ¢ocuk 4,1 Son 24 saatte ticari formula mama alma sikligt
Toplam ¢ocuk sayisi Hig almadi 64,0
Tek 82,0 1-2 kere 135
>1 18,0 >3 kere 22,5

MDC: Minimum diyet gesitliligi, MYS: Minimum yeme sikligi, MKD: Minimum kabul edilebilir diyet

*aylarina gore yeterli olanlar verilmistir

Sosyodemografik &zelliklerin ticari formula mama
alma tizerindeki etkisine bakildiginda simdiye kadar
hi¢ mama almayan bebeklerin %10,9unun anne yast

>35 iken ticari formula mama almaya devam edenlerin
%29,7’sinin anne yas1 35 ve izeriydi (p=0,002).
Simdiye kadar hi¢ mama almayanlarin %96°s1 ¢ekirdek
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aile iken bir déonem mama alip birakanlarin %84,6’s1
¢ekirdek aileydi (p=0,022). Simdiye kadar hi¢ mama
almayan bebeklerin ailelerinin %2’sinde 6-23 arasi
birden fazla ¢ocuk varken; hala mama alan grupta bu

oran %8,8 olarak saptandi (p= 0,049) ve hald mama
alan bebeklerin %16,8’1 38 hafta alt1 gebelik haftasinda
dogmusgken, hdla mama alanlarin %29,7’si 38 hafta
altinda dogmustu (p= 0,040) (Tablo 3).

Tablo 3: Anne ve bebeklerin sosyodemografik 6zelliklerine gore ticari formula mama alma durumu

Hi¢ almadi Hila aliyor Bir donem ald
% % birakti % P
Aile ozellikleri A B C AxB AxC
Anne yas1 >35 yil 10,9 29,7 154 0,002 0,445
Anne egitim>12 92,1 93,4 86,5 0,787 0,389
Is sahibi olan anne 68,3 78,0 82,7 0,146 0,082
Cekirdek aile 96,0 89,0 84,6 0,093 0,022
Gelir durumu
Gelir<gider 18,8 19,8 21,2 0,980 0,618
Gelir=gider 485 473 53,8
Gelir>gider 32,7 33,0 25,0
Anne memleket
Bati 24,8 41,8 21,2 0,076 0,938
Giiney 119 7,7 135
Orta 35,6 23,1 38,5
Kuzey 16,8 13,2 19,2
Dogu 10,9 14,3 7,7
6-23 ay arasi birden fazla ¢ocuk 2,0 8,8 0,0 0,049 0,548
Cocuk sayr: Tek 84,2 78,0 84,6 0,355 1,00
Bebek ozellikleri
Bebek yas
6-8 ay 56,4 47,3 46,2 0,247 0,237
9-11 ay 43,6 52,7 53,8
Gebelik siiresi<38 hafta 16,8 29,7 17,3 0,040 1,00
Bebek cinsiyet, Erkek 56,4 60,4 42,3 0,660 0,124

Ticari formula mama alma durumuna gore beslenme
indikatorlerine bakildiginda ticari formula mama
almaya devam eden grupta biberon kullanimi %95,6
(p<0,001) ve emzik kullanimi %59,3 (p= 0,001) ile
diger 2 gruptan daha yiilksek oranda bulunmustur.
Ticari formula mama almaya devam eden grupta anne
siitine devam orant %484 iken bir donem almig
birakmis ve hi¢c mama almamis grupta anne siitiine
devam %100 ve %99 olarak bulunmustur (p<0,001).
Erken tamamlayici beslenmeye gecis bir donem almis
birakmis (%61,5) ve mama almaya devam eden grupta

(%52,7) hig almamis gruba (%40,6) gore daha yiiksek
bulumustur (p= 0,037). Minimum diyet ¢esitliligi ticari
formula mama almaya devam eden grupta %50,5 iken
bir dénem almis birakmis grupta %73,1, hi¢ almayan
grupta %57,4 (p=0,031) olarak bulunmustur. Minimum
yeme sikligt ise ticari formula mamaya devam eden
grupta %91,2 orani ile diger gruplardan daha yiliksek
bulunmustur (p<0,001). Et/yumurta tiiketimi, sagliksiz
yiyecek ve sekerli icecek ve MKD agisindan gruplar
arasi fark bulunamamistir (Tablo 4).

Tablo 4: Calismaya katilan 6-11 aylik bebeklerin ticari formula mama alma durumlarina gore beslenme belirtegleri

durumu

Ticari Formula Mama Alma Durumu

Bebek beslenme ézellikleri Toplam Hala aliyor Bir donem aldi birakti  Hig almadi N p
N (%)* N (%)** N (%)** (%)

N 244 91 (37,3) 52 (21,3) 101 (41,4)

Erken tamamlayic1 beslenme 49,6 52,7%" 61,5 40,6 0,037
Anne siitii alan 80,3 48,4° 100,0° 99,0° <0,001
MDC** 58,2 50,5 73,1° 57,43 0,031
MY S** 79,5 91,22 78,8 69,3° <0,001
MKD** 50,8 50,5 59,6 46,5 0,308
Sifir Meyve Sebze 22,5 20,9 154 21,7 0,200
Et yumurta 79,5 75,8 88,5 78,2 0,181
Sekerli icecek 1,6 11 0,0 3,0 0,343
Sagliksiz yiyecek 57 4.4 9,6 5,0 0,394
Biberon alan 50,8 95,6 26,9° 22,8° <0,001
Emzik alan 443 59,3 32,7° 36,6° 0,001

MDC: Minimum diyet ¢esitliligi, MYS: Minimum yeme sikligi, MKD: Minimum kabul edilebilir diyet
*slitun ylizdesi, **aylarina gore yeterli olanlar alinmustir, a,b: Gruplar arasindaki farklar
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TARTISMA

Cocuklarda tamamlayict beslenme ilk 2 yasi
kapsamakta olup; biiylime ve gelismeyi direkt olarak
etkilemesi ve hayatin ileri donemlerine de Onemli
etkilerinin bulunmasi nedeniyle ¢ok Onemlidir.
Calismamiz, tamamlayici beslenmeye gecis
donemindeki bebeklerin ticari formula mama kullanim
durumunu, saglikli ¢ocuklarda ticari formula mama
alimina etki eden faktorleri ve ticari formula mama
alimmin tamamlayict beslenme belirtegleri iizerine
etkisinin aragtirilmasi1 ile bu alanda yapilmis ilk
calismadir. Cevrim i¢i gonderilen anketlerle Tiirkiye
NUTS-5 bolgeden 244 anne bebek ciftine ulasilarak
veri toplanmuigtir.

Caligmamizda anne siiti alim oram1 6-8 aylik
bebeklerde %80,6 iken, 9-11 aylik bebeklerde %78,3
olarak bulundu ve bu oranlar Tirkiye 2018 TNSA
verilerine  goére  Tirkiye (%65,6) ve diinya
ortalamasiin  (%71) istindeydi.®#  Calismamiza
katilan annelerin yasinin, egitiminin ve ¢alisma
durumunun Tiirkiye ortalamasia gore yiiksek (30 yila
karst 29,2 yil, 12 yil ve iistiine karst 8,6 yil, %75 e
karst %30,4) olmasinin bunda etken olabilecegini
diisinmekteyiz; ¢linkii  simdiye kadar yapilan
calismalarda emzirmeye baslama ve devam etmede
anne yasi, egitim seviyesi, bebegin dogum sirasi,
onceki dogum ile aradaki siire ve babalarin desteginin
pozitif etkisi bulunmusken; biberon kullanimi, erken
dogum ve erken tamamlayici beslenmeye gegisin anne
etkiledigi
gosterilmigtir. Cevresel faktorler, annenin se¢imi
veya nadir olarak tibbi nedenlerle bebekler anne siitii
alamamakta ve baska siitlerle beslenmektedir.”’
Calismamizdaki 6-11 aylik bebeklerin simdiye kadar
%41,4°1 hig ticari formula mama almamisken %21,3’i
bir donem alip birakmistt ve %31,4’0 hala ticari
formula mama almaktaydi. Anne yasimin 35’in {istiinde
olmasi, 6-23 ay arasi birden fazla ¢ocuk olmasi, 38
hafta 6ncesi dogum ve genis aile olma durumu ticari
formula mamaya devam etmede etkili bulundu. Ticari
formula mamaya devam eden grupta beklendigi tizere
anne siiti alma oram (%48,4) diger gruplardan
istatistiksel olarak anlamli diisik bulundu. Dogum
sonrast bakim servislerinde ve polikliniklerde bebek
izleminde ticari mama almaya yatkin bu risk gruplarim
bilmek ve vizitlerde 6zellikle bu gruplarda bebek
beslenmesi lizerinde durmak anne siitiiniin tegviki igin
onemli olacaktir.

Calismamizda biberon alma oranlart 6-8 aylik
bebeklerde %49,2 iken 9-11 aylik bebeklerde %52,5
olarak bulundu. Ticari formula mama almaya devam
eden grupta yine beklendigi {izere biberon ve emzik
kullanimi, diger iki gruptan istatistiksel olarak daha
yiksek bulundu. Ticari formula mama alim oranindan
daha ytiksek biberon kullanimi olmasi biberonla ticari

sitine ~ devam  etmeyi  olumsuz
12,23-26

formula mama harici su, meyve suyu veya diger siitleri
alabildigini disiindiirdii. Biberon kullanimi; temizlik
sorunu, ishal, otit ve dig ¢lirliglinii artirma riski ve anne
stitiine devam oranlarini azalttig1 icin
onerilmemektedir.” Bebek  Dostu  Hastane
inisiyatifinde anne siitiinii tesvik etmek {izere bagarili
emzirmede 10 adimin 9. maddesi “Biberon ve emzik
kullanimi ve riskleri konusunda annelere danismanlik
hizmeti  verilir”  seklindedir.®  Ulkemizde bu
uygulamalarin artmasi sayesinde Nergiz ve arkadaglart
Tiirkiye’de 6-35 aylik bebeklerde biberon kullanimim
%47,9 olarak bulmus ve 2013’ten (%51,5) 2018 yilina
dogru hafif bir diiglis saptamuslar ve anne yasinin
kiictikligi, diisik dogum agirligt ve bebek aymin
kiiglikligii ile biberon kullanim arasinda pozitif iligki
bulmuglar.’

Calismamizda erken tamamlayici beslenmeye gegis bir
donem ticari formula mama almig birakmuglarda ve
hala devam edenlerde, hi¢c mama kullanmayanlara gore
daha yiliksek bulunmustur. Yapilan sistematik
derlemede 6 aydan oOnce tamamlayict beslenmeye
gecigin  bebeklerde viicut kiitle indeksini artirdigt
gosterilmistir.”” Son yirmi yilda diinyada 5 yas alt
cocuklarda yiiksek kiloluluk 3,3 milyondan 3,8
milyona  yiikselmistir®®  Bebeklik dénemi  kilo
fazlaliginin, ¢ocukluk ve erigkin dénem obezitesine
etki ettigi gosterilmistir.”®  Yapilan calismalarda
bebeklik donemi kilo fazlaligi ile biberon kullanimi
arasinda pozitif iliski saptanmig ve bebegin
doygunlugundansa biberonun bitirilmesi onceliginin
buna neden oldugu diisiiniilmektedir.*** Calismamizda
cocuklarin antropometrik Sl¢iimleri bulunmadigi igin
ticari mama alanlarla almayanlar arasindaki viicut kiitle
indeksi farkindan bahsedemeyecegiz ama burada
o6nemli olan ¢ocugun gelisimsel basamaklarint ve aylik
kilo alim durumunu gézeterek 6 ay civari tamamlayict
beslenmeye gecmenin dogru olacagidir.

Calismamizda MDC ticari formula mama almayanlarda
daha yiiksek bulunmugken; MYS ise ticari formula
mamaya devam eden grupta daha yiiksek bulunmustur;
MKD agisindan gruplar arasi fark bulunamamistir.
Daha once yapilan calismalarda degisik sonuglar
vardir. Brezilya’da yapilan bir ¢caligmada anne siitii ile
beslenen ve ticari formula mama alan bebekler arasinda
MDC arasinda fark bulunamazken; MYS ve MKD
oranlar1 ticari formula mama alanlarda daha yiiksek
bulunmus.”® Bortolini ve ark yaptigi calismada ise
anne siitl ile beslenen bebeklerde diger siitlerle
beslenen bebeklere gore diyet cesitliliginin daha fazla
oldugu ve daha az sagliksiz yiyecek tiiketimi
saptanmistir.”’  Sharker-Berbari ve ark  yaptigi
calismada anne siiti alanlarda MYS daha diisiik
bulunmusken Urdiin ve Sudan’da anne siitii alanlarda
MDC daha yiiksek bulunmus.®* Minimum diyet
cesitliliginin bir donem mama alip birakan anne siitiiyle
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beslenen bebeklerde daha yiiksek olmasi ve daha dnce
belirtildigi  lizere bu  bebeklerin  tamamlayici
beslenmeye erken ge¢meleri bu annelerin  bebek
beslenmesinde  degisikliklere  acik  olduklarini
diisiindiirdii. Insanda tat ve koku duyusu intrauterin
dénem amniyon sivisi ile baslar ve anne siitl ile tat
cesitliligi devam eder. Bir¢cok calisma annenin
yediklerinin amniyon sivisinda ve anne siitiine tat
verdigini gostermistir.*** Bu durumda hep aym tatta
olan ticari formula ile beslenen bebeklere gore cesitli
yiyeceklerle beslenen annelerin emzirdigi bebeklerin,
calismamizda oldugu gibi besin g¢esitliliginin yiiksek
olmas1 beklenen bir durumdur. Ticari formula mama
alanlarin daha yliksek MYS degerlerine sahip olmasi
ise DSO 2021 Tamamlayici beslenme belirteclerindeki
“anne siitli almayan 6-23 aylik bebeklerin ise en az 1’1
yumusak, yar1 kat1 ve kat1 olmak iizere giinde 4 6giin
beslenenleri asgari yeme sikligina ulagmis olarak
degerlendirilmistir” ibaresi ile daha kolay ulagilabilir
oldugundan kaynaklanabilir.? Ciinkii ¢alismamizda
formula mama alanlarin %22,5°1 bir 6nceki giin 3 ve
tistiinde formula mama aldigini belirtmigtir ve 6-8 aylik
olanlarin hepsinde tamamlayici beslenmeye gegildigine
gore %91,2’sinin MY S’ye ulasabiliyor olmasi ile ticari
formula mama alanlarda MYS oraninin daha yiiksek
olmast  aciklanabilir. ~ Calismamizda  et/yumurta
tiketimi, sifir sebze-meyve tiikketimi, sagliksiz yiyecek
ve sekerli igecek gruplar arasi fark bulunamamustir.
Bunda etkenin Tiirkiye’de sebze meyvenin ilk baglanan
yiyeceklerden olmasi, sagliksiz yiyecek ve iceceklerin
diger yaslara gore bu yas grubunda az tiiketilmesi ve
belli bir kesimden olusan orneklem grubuyla veri
toplanmasi sayilabilir.

Caligmamiz tiim Tirkiye’den, hesaplamalarimiza gore
yeterli 6rneklem sayisina ulasilarak 6-11 aylik saglikli
bebeklerde ticari formula mama alim durumuna goére
2021 DSO tamamlayict1 beslenme belirteglerini
degerlendiren ilk ¢aligmadir. Anne yasinin ileri olmasi,
6-23 ay araliginda birden fazla ¢ocuk olmasi ve 38
hafta alti doganlarda ticari formula mamaya devam
etme orani daha yiiksek bulunmustur. Anne siitiine
devam edenlerde MDC daha yiiksek bulunmugken,
formula mamaya devam edenlerde MYS daha yiiksek
bulunmustur. Bir dénem formula mama alip birakan
bebeklerde erken tamamlayici beslenmeye gecis orani
daha yiiksektir. Anne siitiiniin tesviki ve ¢ocuklarda
saglikli  beslenmenin yerlesmesi i¢in  gliniimiiz
kosullarinda kisitli siirelerde yapabildigimiz c¢ocuk
saghigt izleminde risk gruplarina gore beslenme
onerileri {izerinde durmak c¢ok oOnemlidir. Yeterli
orneklem sayisina ulagmamiza ragmen sadece anne
beyanini icermesi ve gevrim i¢i veri topladigimiz igin
sosyal medya kullanan, egitim ve c¢aligma durumu
Tirkiye ortalamasimin  istinde olan  annelere
ulagabilmemiz nedeniyle verileri tim Tirkiye’ye

genelleyemeyiz. Konu ile ilgili Tiirkiye verilerine
ulasabilmek igin genis ¢apli prospektif g¢aligmalara
ihtiyag vardir.

Cikar Catismasi Beyanu: Yazarlar arasinda herhangi bir
¢ikar catismasi bulunmamaktadir.
Katki Orant Beyani: Ana fikir/Planlama: SGK, SSY;
Analiz/Yorum: SGK, SSY; Veri Saglama: SGK,
IEGK; Yazim: SGK, SSY; G6zden Gegirme ve
Diizeltme: SGK, IEGK, SSY; Onaylama: SGK, IEGK,
SSY
Destek / Tesekkiir Beyani: Caligmada higbir kurum ya
da kisiden finansal destek alinmamustir.
Etik Kurul Onama: 12 Eylil 2023’te Hacettepe
Universitesi Saghk Bilimleri Arastirma Etik
Kurulundan 2023/02-32 sayil1 izin alindiktan sonra 13
Eylil-31 Aralik 2023 tarihleri arasinda veri
toplanmusgtir.
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ABSTRACT
Objective: This study was conducted with a qualitative method
to examine in depth the violence experiences of adolescents at
school.

Material and Methods: Twenty adolescents between the ages
of 10 and 18 participated in the study. Data were collected using
a semi-structured interview form. The interviews were
conducted online and face-to-face and were audio recorded.
Inductive content analysis was conducted through the
MAXQDA 2022 package program. Ethics committee
permission and adolescent and parental consent were obtained
to conduct the study.

Results: The average age of the adolescents participating in the
study is 14.242.76. Ten of the adolescents are educated at
secondary school level and 10 of them are educated at high
school level. In line with the research findings, four themes
"experience of violence”, "effects of violence", "coping
methods” and "suggestions for preventing violence" were
determined.

Conclusion: It was determined that all adolescents experienced
or witnessed violence at school. Violence appears to be a
significant problem at school. It is recommended to plan
training to prevent violence in schools, to inform children and
families, to increase security measures in schools, and for
teachers and administrators to take an active role in preventing
violence.

Keywords: Addlesan, okul, siddet, nitel arastirma

07/
Amac: Bu calisma addlesanlarin okulda yasadigr siddet
incelenmesi

deneyimlerinin  derinlemesine amaciyla nitel

yontemle yapilmustir.

Gere¢ ve Yontemler: Calismaya 10-18 yas araligindaki 20
adolesan katilmigtir. Veriler yar1 yapilandirilmig goriisme formu
ile toplanmigtir. Goriismeler online ve yiizylize olarak yapilmig
ve ses kaydi alinmistir. MAXQDA 2022 paket programi
aracilig ile timevarime igerik analizi yapilmistir. Caligmanin
yapilabilmesi i¢in etik kurul izni, ad6lesan ve ebeveyn onamlari

alinmustir.

Bulgular: Calismaya katilan addlesanlarin yas ortalamasi
14,2+2,76 dir. Addlesanlarin 10’u ortaokul, 10°u lise diizeyinde
egitim almaktadir. Arastirma bulgulart dogrultusunda doért tema

"siddet deneyimi", "siddetin etkileri", " bas etme yontemleri" ve

"siddeti onleme Onerileri" belirlenmistir.

Sonug¢: Adolesanlarin hepsinin okulda siddet yasadigi ya da
siddete tanik oldugu belirlenmistir. Siddetin okulda 6nemli bir
sorun oldugu gorilmektedir. Okullarda siddetin dnlenmesine
yonelik  egitimlerin  planlanmasi, ¢ocuk ve  ailelerin
bilgilendirilmesi, okullarda glivenlik 6nlemlerinin artirilmasi,
o0gretmen ve idarecilerin siddeti onlemede etkin rol almasi

Onerilmektedir.

Anahtar Kelimeler: Adolescence, school, violence, qualitative
research
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INTRODUCTION
School violence is defined as acts of violence that occur
on the way to school, around the school environment,
and within the school setting. School violence is a
multidimensional phenomenon that includes physical
and psychological violence, cyber threats, fights, sexual
harassment, corporal punishment, discrimination,
gossip, and swearing which cause physical and
psychological harm to students and are carried out by
teachers or students. When violence is perpetrated by
schoolmates, it is referred to as peer bullying.**
School violence is an issue that affects children's health
and is becoming increasingly dangerous over time.
According to a survey conducted in seven countries on
children and adolescents, it was found that 12.11%-
44.63% of girls and 14.28%-53.85% of boys have
experienced at least one form of violence; boys are more
likely to be exposed to school-related violence and boys
are more often subjected to physical violence by male
classmates.” A study conducted by the CDC in 2019
revealed that about one in five high school students
experienced bullying on school grounds within a year,
8% of students were involved in one or more physical
fights on school grounds, and more than 7% were
threatened or injured with a weapon (e.g., gun, knife, or
stick) on school grounds at least once.®
Crimes and violence occurring in society can lead to an
increase in violence in schools. Violence in schools can
occur due to factors such as substance abuse, media
influence, and socioeconomic issues.” The violence
experienced in schools is not limited to the school
environment and can escalate to affect the entire society.
A large-scale meta-analysis has shown that both
engaging in bullying and being a victim of bullying at
school are associated with exhibiting violent and
aggressive behaviors in later life.®
Violence in schools can lead to injuries and deaths
among children.>** On the other hand, as a result of
violence, depression, fear, time loss, lack of
concentration, and a decrease in academic performance
may be observed.”’ Therefore, it is important to conduct
community-based studies related to preventing violence
in schools. Interventions to prevent violence in schools
can be implemented at three levels. Primary prevention
includes identifying students' needs early before violent
incidents occur, parent skills training, bullying
prevention, conflict resolution education, risk reduction
efforts, and teacher training on violence prevention.
Secondary prevention involves early detection and rapid
intervention to prevent the escalation of violent
behavior. Tertiary prevention refers to rehabilitative
measures to reduce the likelihood of re-victimization or
re-offending.” Teachers play a key role in addressing
violence in schools. The teacher's response to violence
is important in shaping violent behavior.* On the other

hand, school health nurses have various roles in
preventing violence and bullying. Nurses can identify
the phenomenon of violence, recognize risky behaviors,
and develop violence prevention programs in
schools.*** To prevent violence in schools, it is crucial
to assess the causes and consequences of violence. This
study was conducted using qualitative methods to
deeply explore the violence experiences of adolescents
in schools. The research findings may provide scientific
data for violence prevention programs in schools.
The following questions were sought to be answered in
the research:
1. What are the experiences of adolescents with
violence in school?
2. How do adolescents cope with violence?
3. What are the consequences of experiencing
violence on adolescents?

MATERIALS AND METHODS
Design
The study was conducted using a phenomenological
design with one-to-one semi-structured interviews with
adolescents aged 10-18 between March-April 2024.
Study Setting And Recruitment
Information about the research was distributed through
social media platforms (WhatsApp, Facebook,
Instagram), targeting adolescents aged 10-18 for
participation. A total of 30 adolescents and their parents
showed interest; however, some were unable to take part
due to challenges such as poor internet connectivity or
scheduling conflicts. Additional participants were
reached through existing ones, and eligible adolescents
were included in the study sample.
Sample Size
The study targeted adolescents from various regions of
Tirkiye. A total of 20 adolescents who consented to
participate formed the research sample. Data collection
concluded once sufficient information was gathered to
achieve saturation. The study sample was selected using
maximum diversity sampling to encompass a wide range
of perspectives and situations related to the research
topic.
Inclusion and/or Exclusion Criteria
Adolescents who were between the ages of 10 and 18,
who were studying in middle school and high school,
who had experienced or witnessed violence at school at
least once, who had internet access, and whose parents
agreed to participate in the study were included in the
study. Adolescents without internet access were
excluded from the study.
Data Collection
Data for the study were gathered using a "descriptive
information form" with five open-ended questions
(Table 1). To verify the clarity of the questions, a pilot
study was conducted with two adolescents. After
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confirming the participants had no difficulty
understanding the questions, the main study
commenced.

Adolescents who volunteered to participate were
informed about the study, and an interview date was
scheduled. A reminder message was sent one day before
the interview. The interviews were conducted online via
Google Meet, with a link shared based on the
participants' availability. All interviews were audio-
recorded for analysis.

The interviews were carried out by ZKS (Ph.D.,
Assistant Professor, female), who has experience in
qualitative interviewing. Before starting the interviews,
the purpose of the research was explained, and verbal
consent was obtained from both the participants and
their parents.

Table 1: Interview questions
Sociodemographic characteristics
At the beginning of the interview, adolescents were
asked about their age, gender, educational status,
family type, and the educational background of their
parents.
Interview questions
1. Have you experienced violence at school?
If so, what type of violence did you
experience? Who was the perpetrator?
What was the cause of the violence? Where
did the violence occur?
2. How did you feel when you were exposed
to violence, how did you react, and what
did you do? How did the violence affect
you?
3. Have you ever witnessed violence? Could
you describe it?
4.  What do you think are the reasons why
adolescents experience violence at school?
5. What are your suggestions for preventing
violence in schools?

Data Analysis

The findings from the interviews were evaluated by
checking the compatibility of the transcribed texts with
the recorded videos to ensure the accuracy of the
qualitative data obtained through the "Semi-Structured
Interview Form." Once the transcriptions were finalized,
they were sent to the participants for verification, and
their accuracy was confirmed.

The inductive content analysis method was applied to
evaluate the data. To identify and model emerging
patterns, computer-aided qualitative data analysis was
employed, using the MAXQDA 2022 software. The
texts were thoroughly reviewed multiple times to gain a
comprehensive understanding of the adolescents'
experiences.

The data coding process was conducted independently
by two experts. Feedback from both experts with
qualitative research experience was incorporated, and
the themes were refined until consensus was achieved.
The results were then organized and presented in tables,
categorized into themes, sub-themes, and codes. To
maintain confidentiality, participant numbers were used
in place of their real names in the finalized texts.
Ethical Considerations
Ethics committee permission of the Kirikkale University
Non-Interventional Research Ethics Committee dated
20.03.2024 and numbered 2024.03.17 was obtained to
perform the study. Verbal consent was received from the
adolescent and their parents at the beginning of the
interview.
Rigour and Reflexivity
Instead of validity and reliability in quantitative studies,
consistency, transferability, credibility, and
confirmability are more prominent in qualitative
studies.**®
Consistency: Since it was important to collect and
analyze data by a single researcher in terms of
consistency, the researcher collected the data (ZKS).
The codes, sub-themes, and themes were developed by
researchers (ZKS and AG), who hold Ph.D. degrees in
nursing and have experience in qualitative research.
Transferability: In the findings, the participants'
statements were given as they were, without the
researchers' comments, and the COREQ guideline was
used in reporting the research data.
Credibility: Diversification was considered by utilizing
an in-depth interview method while posing the
questions, and the answers were made clearer with
participant confirmation.
Confirmability: To ensure confirmability in this study,
the researchers will keep the data collection tools and all
related records confidential for a period of three years.
RESULTS
In the study, interviews were conducted with 20
adolescents (11 girls, 9 boys). The average duration of
the interviews was 8.35+3.71 minutes (min = 3.27, max
= 18.35). The adolescents who participated in the study
were aged between 10 and 18, with an average age of
14.2+2.76 years. Ten adolescents were attending middle
school, and ten were attending high school. The
descriptive characteristics of the participants are shown
in Table 2.
In our study, four themes related to the violence
experiences of adolescents were identified: violence
experience, effects of violence, coping strategies, and
suggestions for preventing violence (Table 3).

KUTFD | 78



Kisecik Sengiil Z et al.

The Violence Experiences of Adolescents

KU Tip Fak Derg 2025;27(1):76-85
Doi: 10.24938/kutfd.1624135

Table 2: Descriptive characteristics of the participants (n=20)

Duration Educational Mother's Father’s
Number* . Age Gender Family Type Education Education
(min) Status Level Level
Al 8.13 10 Female (I\I;Il:(kj)(ljif Ssccr:](())((;ll) Single parent  University University
Vocational High :
Primar
A2 6.23 15 Female School Single parent schooly University
(Public School)
A3 5.49 14 Female ('\P/Il:(ki(ljilce Ssgr:](?(?ll) Nuclear University University
Middle School Primary .
Ad 6.10 11 Male (Public School) Extended school High school
Middle School High L
A5 7.34 14 Female (Public School) Nuclear school University
Middle School . L
A6 6.07 10 Male (Private School) Nuclear University University
Middle School . N
AT 15.45 10 Male (Private School) Nuclear University University
High School Primary .
A8 6.44 18 Female (Public School) Nuclear school High school
High School High .
A9 4.23 15 Female (Public School) Extended school High school
High School High .
Al0 3.27 15 Female (Public School) Nuclear school High school
Vocational High
All 7.32 17 Male School Nuclear University University
(Public School)
High School High L
Al2 7.54 18 Male (Private School) Nuclear school University
Science High High
Al3 6.32 17 Female School Nuclear school High school
(Public School)
High School Primary Primary
Ald 1311 17 Male (Public School) Nuclear school school
High School Primary .
Al5 9.32 16 Male (Public School) Nuclear school High school
Middle School Primary N
Al6 11.49 13 Female (Public School) Nuclear school University
Middle School . L
Al7 10.01 12 Male (Public School) Nuclear University University
Al8 18.35 11 Female (l\P/IL'j%?ilf Ssé::ggll) Nuclear University University
High School High .
Al9 8.18 17 Male (Public School) Nuclear school University
Middle School High .
A20 5.01 14 Female (Public School) Nuclear school High school

*A: Adolescent

KUTFD | 79



Kisecik Sengiil Z et al.

The Violence Experiences of Adolescents

KU Tip Fak Derg 2025;27(1):76-85
Doi: 10.24938/kutfd.1624135

Table 3: Themes, sub-themes, and codes

Theme

Sub-theme

Code

Violence
Experience

Causes of violence

Types of violence

Witnessing violence

Location of violence

School's attitude
towards violence

Dating relationships

Jealousy

Conflict

Showing superiority

Economic inadequacy

Learning from family and lack of education
Lack of family attention

Tobacco/drug addiction

Physical (hitting, pushing, beating, kicking)
Emotional (threatening, swearing, forcing to smoke, name-calling)
Sexual (pulling down underwear, using sexually explicit swear words)
Economic (taking money or belongings)
Peer violence

Teacher's violence

Classroom

Schoolyard

Toilets

School surroundings

Indifference

Violence prevention approaches
Disciplinary punishment

Effects of
Violence

Emotional

Behavioral

Anger

Feeling inadequate

Sadness

Regret

Fear/anxiety

School Absenteeism
Withdrawing from Friendships
Compulsive behaviors

Coping
Strategies

Problem-focused

Emotion-focused

Telling parents, teachers, or school administration
Trying to resolve by talking

Responding with violence

Walking away

Submitting

Ignoring

Suggestions for
Preventing
Violence

Suggestions for
families

Suggestions for the
child

Suggestions for
school administration
and teachers

Raising awareness of the family / family education

Providing attention to the child / providing psychological support
Protecting oneself

Reporting violence

Teachers' supervision and attention

Educating the child

Expulsion / punishment of the child who perpetrates violence

Theme 1: Violence Experience
Sub-theme 1: Causes of Violence

each other's success and blame it on something else, not
believing that the person worked and achieved it." A13;

Adolescents have stated that violence at school is caused
by dating relationships, jealousy, conflict, showing
superiority, economic inadequacies, learning from the
family and lack of education, lack of family attention,
and tobacco/drug addiction.

Some of the adolescents' statements are as follows:
"Since |1 am in high school, there are fights between
boys, and girls fight because they think | looked at my
boyfriend. The fights happen because of the boys." A2;
"Since my school is a science high school, there is a
competitive environment and jealousy, which leads to
verbal and psychological violence. Friends can't accept

"My friend sometimes asks me for something, and when
I don't give it to him, he gets angry at me. For example,
when we can't agree on a game and | tell him to leave
the game, he hits us and shouts. These small things can
lead to fights." Al.

"People might cause violence to prove themselves and
because they see themselves as superior." A3.
"Children with a poor economic background might steal
pencils and erasers. When we went to physical
education class, we had to leave a monitor in the
classroom because children from other classes could

KUTFD | 80



Kisecik Sengiil Z et al.
The Violence Experiences of Adolescents

KU Tip Fak Derg 2025;27(1):76-85
Doi: 10.24938/kutfd.1624135

steal money from the room. A person might be forced to
steal because their economy is bad." A14.

"One of the reasons for violence is the lack of education
in the family; when a child sees something from their
family at a young age, they might do the same to their
friends.” A5; "The reasons for fights are mostly the lack
of family attention, children being left unattended, and
lack of education." All; “Some of my friends used
drugs; the troublemakers would drink at the corner of
the park and bother people. They didn't bring drugs to
school, but they brought e-cigarettes." A16.

Sub-theme 2: Types of Violence

Adolescents reported experiencing physical (hitting,
pushing, beating, kicking), emotional (threatening,
swearing, forcing to smoke, name-calling), sexual
(pulling down underwear, using sexually explicit swear
words), and economic (taking money or belongings)
violence at school. Both girls and boys primarily
reported experiencing emotional violence. Additionally,
both girls and boys stated that they have been involved
in physical fights. One male adolescent shared that his
male friends pulled down his underwear, which deeply
affected him.

Some of the adolescents' statements are as follows: "I
had an argument with my friend, then he kicked me, and
my stomach bruised. | tried to defend myself, and then
they separated us before the situation escalated. | didn't
hit him." A12; "I had a fight with a child. He bullied me
and tried to corner me after school. He was threatening
to beat me." A16; "l experienced another incident of
violence last week. | was outside when two older guys
came and asked if | had taken the ball. | said | hadn't,
and when they asked again, | repeated that | hadn't.
Then one of them showed me a butterfly knife and said
it was a knife." A17; "Swearing happens a lot, but I don't
care much because it has become a way of addressing
people. I¢’s constantly used at school and has turned into
normal language, so people don't pay attention to it."
Al12; "In the classroom, they made fun of my physical
features, like my height, glasses, and weight." A8; "They
kept insisting | smoke, saying ‘Come on, just once, it
won't hurt, smoke.™ A16; "My friends pulled down my
underwear, and | felt really bad." A7; "They hang over
the toilet and look into the other restroom.” A17; "Do
you have cigarettes, drugs, e-cigarettes, or money? They
pressure me about these things from time to time." A16.
Sub-theme 3: Witnessing Violence

Adolescents reported that violence at school mostly
occurs between peers. Additionally, two students
mentioned that teachers swear at and insult
students.Some of the adolescents' statements are as
follows: "I was subjected to a lot of violence by my
friends."” Al; " Teachers can also insult us, calling us
things like 'retarded’.” A10; " Teachers actually apply

violence as well, like our math teacher calling us 'stupid’
and 'idiots"." A17.

Sub-theme 4: Location of Violence

Adolescents stated that violence occurs in classrooms,
schoolyards, the school environment, and toilets. Some
of the adolescents' statements are as follows: "There is
tension in the classroom, with people insulting and
swearing at each other." A16; " My friend hit me in the
schoolyard as a joke, but I didn't take it as a joke, it was
very hard." A2; "Children who report to the principal
are threatened outside and sometimes cornered in the
toilets by 20-30 people. They don't report it to the
principal because they fear getting beaten again." Al6;
"Bulling usually happens after school, and a small
amount happens in the toilets.” A16.

Sub-theme 5: School's Attitude Toward Violence
While adolescents stated that most teachers try to
prevent violence, some students felt that the school is
indifferent to violence, and others stated that students
who engage in violence are expelled. Some of the
adolescents' statements are as follows: *They only give a
reprimand, suspension, or discipline. Besides that, they
don't give many warnings. Teachers are indifferent and
ignore us. They leave us to ourselves." A2; "Generally,
teachers prevent violence, as they are everywhere." A3;
"Our teachers are very supportive, they prevent
violence, and because students respect their teachers,
they listen to them and are afraid to act out." A13; "As
aresult of violence, students are punished, and they may
be expelled. We had one student who was expelled from
our class because he was disruptive and causing harm
to others." A4.

Theme 2: Effects of Violence

Sub-theme 1: Emotional

Adolescents reported experiencing feelings of anger,
inadequacy, sadness, regret, fear, and anxiety after being
victims of violence. Some of the adolescents' statements
are as follows: "When my friends subjected me to
violence, | got angry. But | try to keep my anger inside.
| say, 'Look at me, now look at them."™ A18; "I felt
inadequate and ugly." A15; "It makes a person sad. You
start wondering, 'Am | really like this?' It makes you
dislike yourself." A2; "I got into a fight with the girls,
and | regret what | did. It turned into a verbal
argument.” A9; "I felt fear, | felt insecure, like
something could happen at any time. For example, when
I walk on the street, | think someone might harm me, and
I worry that I'll be subjected to violence.” A16,
Sub-theme 2: Behavioral

Adolescents reported skipping school, distancing
themselves from friends, and engaging in compulsive
behaviors after experiencing violence. Some of the
adolescents' statements are as follows: "I didn't want to
go to school, | felt a lack of confidence, and anxiety. |
can't speak comfortably in social situations anymore."
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A8; "l used to like math, but after the teacher insulted us
in class, I lost interest." A17; “I was at the point of
quitting school, I had crying fits, | wanted to quit." Al11;
"I stopped talking to my friend, we’re still not on
speaking terms. My perspective on them changed." A2;
"During the pandemic, | was constantly washing my
hands. After experiencing violence, | started having
obsessive behaviors, and | sought therapy." A11.
Theme 3: Coping Strategies

Sub-theme 1: Problem-focused

Adolescents reported using problem-focused strategies
such as telling parents, teachers, or school
administration, attempting to resolve the issue by
talking, and responding with violence. Some of the
adolescents' statements are as follows: "If it's really
serious, and if it's harming others, I would tell a teacher,
or | could tell the teacher on duty, or | would tell my
mom or dad." Al; "I tried to solve the problem myself, |
sat down and talked, told them | was uncomfortable, and
said that if they continued treating me this way, | would
end the friendship. They never did it again." Al14; "l was
really angry, they kept bothering me, they mocked me,
so | responded verbally.™ A9.

Sub-theme 2: Emotion-focused

Adolescents reported using emotion-focused strategies
such as distancing themselves, giving in, and ignoring
the situation. Some of the adolescents' statements are as
follows: "It happened in the cafeteria, chairs were flying
around. We distanced ourselves from the situation.” A3;
"In the past, | used to try to stay close to the kids to
prevent bullying, | did whatever they asked." A16; "I
ignored it at first, but after a while, their comments
started to get to me. | could manage it at first, but then
it became overwhelming. I didn’t tell my family or
teachers, | tried to deal with it on my own, but | wish |
had told my teachers, they could have helped, and the
situation could have ended sooner." A15,

Theme 4: Suggestions for Preventing Violence
Sub-theme 1: Suggestions for Families

Adolescents emphasized the need for parents to be
educated and informed about the issue, to care for their
children, and to provide psychological support. Some of
the adolescents' statements are as follows: "Parents
should teach their children that looking down on others
is not the right way to behave." A9; " I#’s hard to change
something that's already habitual, but education can be
effective. Both parents and children can be educated."
Al2; " To prevent violence, psychological support and
therapy should be provided. Both sides should be
supported, and parents need to be informed and
involved." Al11.

Sub-theme 2: Suggestions for Children

Adolescents emphasized the importance of children
learning to protect themselves and reporting violence.

Some of the adolescents' statements are as follows: "We
need to learn to protect ourselves." A17; "If we are
subjected to violence, we should tell our parents." Al.
Sub-theme 3: Suggestions for School Administration
and Teachers

Adolescents suggested that teachers should supervise
students, provide education, and ensure that students
who engage in violence are expelled or punished.

Some of the adolescents' statements are as follows:
"Teachers should report to the parents if students
engage in violence, and they can try to intervene with
the child. They should tell the children to be careful and
explain that violence is wrong." Al; " Guidance
counselors should provide education. The school is not
taking this issue seriously enough, and more attention
should be given to it." A9; " The school should discipline
bullies. They need to be stopped." A7; " Those who
engage in violence need to be expelled from the school.
Just skipping school for a day or two won't help. They
should be given proper lessons, and guidance
counselors should do their part well." A2.

DISCUSSION

School violence is a significant issue that threatens the
health and safety of students.'” In this study, based on
interviews conducted with 20 adolescents about their
experiences with violence at school, four main themes
emerged: experiences of violence, effects of violence,
coping strategies, and suggestions for preventing
violence.

All adolescents participating in the study reported
experiencing or witnessing violence at school. The
participants discussed the socio-economic and cultural
causes of violence in schools. It was observed that the
reasons for violence varied according to the
characteristics of the schools. For example, in high
schools, flirting relationships between male and female
students were among the main causes of fights. A female
vocational high school student stated that girls fight for
boys. Similar to our study, other studies have also
identified that relationships between boys and girls are a
reason for fights."®™ It is thought that this situation is
due to the increased interest in the opposite sex and
feelings of competition in adolescence. It was
determined that academic competition between students
in science high schools, especially grade jealousy, led to
conflicts. In the study of Giingér et al., it was shown that
violence was experienced more intensely in vocational
and technical high schools where there was uncertainty
about setting goals for the future, whereas there was no
physical violence in science high schools.?’ It can be said
that emotional violence is experienced more in schools
with high achievement levels.

On the other hand, factors such as conflicts between
friends, jealousy and efforts to show superiority trigger
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violence. In our study, it was stated that especially
children with economic problems caused economic
violence by stealing at school. Okagbue et al. also
reported that 9 out of 1000 students were victims of
theft.”* Adolescents stated that violence was learned
from the family or family indifference triggered
violence. According to Bandura's social learning theory,
individuals can learn violence by seeing it from their
environment.?” Therefore, it is critical for families to be
good role models for their children.

Some adolescents stated that their friends became
aggressive due to smoking and drug use and demanded
money from students by force. Substance use leads to
security problems in the school environment and
increases incidents of violence.!” On the other hand,
there is a relationship between bullying behavior in
schools and victims and substance use.?® For this reason,
it is of great importance to identify adolescents who
smoke and use substances in school and to increase
security measures around the school.

In our study, adolescents stated that they encountered
physical, emotional and economic types of violence:
Physical violent behaviours such as hitting, pushing,
beating and kicking were found to be more prevalent in
the middle school period. According to the National
Centre for Education Statistics (NCES) report, violence
rates of 6th, 7th and 8th grade students (27%-28%) are
higher than 9th, 10th and 12th grade students (16%-
19%)."" High school students reported that they
encountered emotional violence such as threats,
swearing, name-calling and ridicule more frequently.
Especially adolescents who wore glasses and had weight
problems were exposed to emotional violence. A large-
scale meta-analysis study similarly found that children
with obesity were more likely to be bullied.?* Most of
the adolescents stated that swearing has passed into
normal spoken language and therefore it is not defined
as an element of violence among young people. There
are other studies indicating that violence is normalized
among adolescents.”® This may cause desensitization to
violence.»® In our study, the fact that adolescents
perceived swearing as normal was evaluated as a sign of
degeneration and cultural changes in the use of language
among adolescents.

Behaviours such as theft, asking for money and asking
for cigarettes were shown among the types of violence
that students were exposed to within the scope of
economic violence. Incidents of sexual violence were
also encountered. Male students stated that students
watched each other in the toilets and swear words with
sexual content were used. One male student stated that
his friends mockingly pulled down his underwear and he
had to change his school after this situation.

In our study, adolescents reported that violence was
usually inflicted by their peers at school and sometimes

teachers inflicted emotional violence including swearing
and insults. In the literature, there are studies describing
physical and emotional violence perpetrated by teachers
against students®”?® but there are also studies showing
violence perpetrated by students against teachers.”*° In
this respect, it can be said that violence is a
multidimensional issue that needs to be addressed.

In our study, adolescents stated that violent incidents
were mostly experienced around the school; in addition,
violence was also experienced in the classroom, school
garden and toilets. Adolescents stated that their friends
with whom they had disagreements threatened them,
showed them knives and even used physical violence
after school. Especially female students reported that
they were subjected to threats and physical violence by
being squeezed in to toilets. In another study conducted
in Tirkiye, it was found that students were exposed to
violence mostly in the school garden, but also in the
classrooms, school environment, corridors, toilets and
canteen.® These findings show that violence is not
limited to a certain area, on the contrary, it can be
experienced in all areas and surroundings of the school.
Therefore, it is of great importance to take security
measures in and around all school areas.

In our study, adolescents stated that they experienced
anger and sadness after the violence and felt humiliated
and inadequate. They also stated that they experienced
fear and anxiety due to the possibility of recurrence of
violence. Some adolescents felt regret for getting
involved in the fight. Adolescents are psychologically
affected by violence; they may experience problems
such as self-harm, suicidal tendency, depression,
decreased self-esteem, antisocial behaviours, academic
success decreases and school dropout is observed.*® On
the other hand, the tendency to violence may lead to a
decrease in self-esteem.®* Emotional problems are also
reflected on the behaviours of adolescents. The
participants stated that they did not want to go to school,
were absent, changed schools, distanced themselves
from their friends and exhibited compulsive behaviours
because they were afraid of violence. For this reason,
some adolescents received psychiatric treatment.
Research results show that adolescents are affected both
psychologically and behaviourally by violence.
Therefore, it is important to identify violence at an early
stage and to implement effective prevention and
intervention strategies.

Adolescents stated that they mostly told the situation to
their teachers or parents in order to cope with violence.
Some of them stated that they tried to solve the problem
by talking to their friends and some of them ignored the
situation and gave in. Adolescents who participated in
the study by Midgett et al. said that violence at school
was ignored by their teachers.® In our study, some
adolescents stated that teachers were insensitive to
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violence. It is important that violence incidents are
reported without concealment and teachers intervene in
the issue in order to prevent violence. In this context, it
can be said that students' knowledge on coping with and
preventing violence is insufficient.

Adolescents made various suggestions about the
prevention of violence. In particular, they emphasized
that schools and teachers have great responsibilities.
They stated that students should be constantly monitored
in schools, perpetrators of violence should be identified
and necessary sanctions should be applied.
Mehdinezhad and Rashki reported that internal factors
such as teachers’ characteristics, school management
and school structure play an effective role in students’
exposure to violence.*” The principal's attitude towards
violence is also seen as a critical factor in prevention
efforts.3 Therefore, teachers and administrators should
be educated about violence and they should definitely
not tolerate violence. In addition, adolescents
emphasized the importance of the education of families.
They stated that it was critical for children to be able to
protect themselves, say ‘no’ and share the violence they
experienced.

The findings are limited to the statements of the
adolescents participating in the study and cannot be
generalized. In addition, the study's limitation is that the
sample was not homogenous enough in terms of school
diversity.

In this study, adolescents' experiences of exposure to
violence, psychological and behavioural effects,
methods of coping with violence and prevention
suggestions were discussed. The findings show that
violence has profound effects on adolescents, causing
negative emotions such as anger, sadness, feelings of
inadequacy, fear and anxiety, as well as a decrease in
self-esteem, a decrease in academic success and school
dropout. In addition, it has been determined that
adolescents who are victims of violence feel lonely,
withdraw from their friends and in some cases have to
seek psychiatric support.

Adolescents stated that schools, teachers and families
have a great responsibility to prevent violence.
Increasing students' awareness of violence, identifying
perpetrators of violence and taking necessary measures
will be effective in preventing violence. At the same
time, it is critical that school administration and teachers
have a clear attitude toward violence and that families
support their children.

These findings suggest that violence should be detected
at an early stage, effective intervention strategies should
be implemented and educational institutions, families
and society should act in cooperation. Awareness-
raising activities and comprehensive education
programs should be implemented to prevent violence
and ensure that adolescents have a healthy development

process. Teachers and school management can
implement training programs. In addition, school health
nurses can take an active role in the identification and
prevention programs of violence in schools.
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ABSTRACT
Objective: It was aimed to determine the changes in dentists'
approaches and their knowledge level towards preventive
dentistry and treatment of dental caries.

Material and Methods: Two different questionnaires were
conducted on different times face to face. While the main
survey was carried out in 2010 with 200 dentists practicing in
Istanbul, the supporting survey was also applied in 2024 with
414 dentists attending 2024 FDI World Dental Congress. The
data were collected and analyzed statistically.

Results: The dentists who participated in 2010 were born
between 1951-1960 (29%) and they were working mostly in
dental offices (81%) for 20-30 years (30.5%). In the supporting
questionnaire, mostly consist of young dentists who were born
between 1991-2000 (61.1%) and were working for 0-10 years
(72.5%). Most of them were specialists (55.2%) and doctorates
(33.8%) working in dentistry faculties (33.8%) or private
outpatient clinics (25.4%). In the time interval between the two
questionnaires, the benefit, value and necessity of preventive
dentistry for the public have decreased from 90% to 60%.

Conclusion: It was found that the scientific nature and
effectiveness of preventive dentistry became questionable.
Although traditional approaches to questions that determined
the level of knowledge decreased, the answers to questions that
examined the level of knowledge in detail were not known by
the dentists who responded the questionnaire in 2024. It can be
concluded that there is no significant change in dentists'
knowledge levels and attitudes towards preventive dentistry
over a period of approximately 15 years. This result may be
correlated to the lack of education of dentists, the rapidly
growing number of dental faculties and the further spread of
specialization.

Keywords: Preventive dentistry, dentists, questionnaire survey

(074

Amac: Bu calismanin amaci, dis hekimlerinin koruyucu dis
hekimligi ve dis ¢lriigi tedavisine yonelik yaklagimlarindaki
degisiklikleri ve bilgi seviyelerini belirlemektir.

Gere¢ ve Yontemler: iki farkli zaman diliminde yiiz yiize
yapilan iki anketle veri toplanmistir. Ana anket 2010 yilinda
Istanbul'da calisan 200 dis hekimi ile yapilirken, destekleyici
anket 2024 yilinda 2024 FDI Diinya Dis Hekimligi Kongresine
katilan 414 dis hekimiyle gerceklestirilmistir. Veriler toplanip
istatistiksel olarak analiz edilmistir.

Bulgular: 2010 anketine katilan dis hekimlerinin ¢ogunlugu
1951-1960 yillar1 arasinda dogmus (%29), cogunlukla dis
hekimi muayenehanelerinde ¢alismakta (%81) ve 20-30 yillik
deneyime sahip (%30,5) olanlardir. Destekleyici anket ise,
katilimcilarinin bilyikk ¢ogunlugu 1991-2000 yillar1 arasinda
dogmus (%61,1) ve 0-10 yil arasinda deneyime sahip (%72,5)
geng dis hekimlerinden olugmaktadir. Katilimeilarin ¢ogu
uzman (%55,2) ve doktoralt (%33,8) olup, dis hekimligi
fakiiltelerinde (%33,8) veya 6zel muayenehanelerde (%25.4)
calismaktadir. iki anket arasinda gecen siire zarfinda, toplum
icin koruyucu dis hekimliginin faydasi, degeri ve gerekliligi
%90'dan %60'a diismiistiir.

Sonug: Koruyucu dis hekimliginin bilimsel dogasi ve etkinligi
sorgulanmaya
belirleyen sorulara verilen cevaplar azalirken, 2024 yilinda

baglanmistir.  Geleneksel bilgi  seviyesini
yapilan ankette daha detayli bilgi seviyesini sorgulayan sorulara
verilen cevaplar ¢ogu dis hekimi tarafindan bilinmemektedir.
Yaklasik 15 yil iginde dis hekimlerinin bilgi seviyelerinde ve
koruyucu dis hekimligine yonelik tutumlarinda onemli bir
degisiklik olmadigi sonucuna varilmaktadir. Bu sonucun, dis
hekimlerinin egitim eksiklikleri, hizla artan dis hekimligi
fakiilte sayist ve uzmanlagmanin yayginlagmasi ile iliskili
olabilecegi diisiintilmektedir.

Anahtar Kelimeler: Koruyucu dis hekimligi, dis hekimleri,

anket arastrmasi
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INTRODUCTION

Oral health is the starting point of the general health
and well-being of the body. It has been shown that
there is a correlation between oral health, oral diseases
and systemic complications. Oral health affects
multiple organs and reflects systemic effects such as
insulin resistance, cardiovascular systems and even
neurodegenerative pathology.’ In low- and middle-
income countries, the prevalence of dental caries is
increasing.? At the same time, in these countries,
people have poor periodontal health and encounter
more difficulties in accessing dental care services.
Inequalities are mostly associated with ethnic
background, economic condition and socioeconomic
status.® Limiting sugar intake, improving oral health
education, incorporating national fluoride exposure
programs, and accounting for sociodemographic
limitations are essential for reducing the prevalence of
dental caries in these countries.? On the other hand,
dental caries can also be decreased if dental services
focus primarily on oral health care and preventive
dentistry.* In high-income countries, preventive
strategies have been successfully adapted to the dental
services, which decrease the prevalence of dental
caries. Finally, dental prevention is essential for the
control of dental caries and systemic diseases.’

Dentists and dental health professionals are trained to
encourage oral hygiene motivation within the
community. Their responsibility includes implementing
preventive measures and educating patients on
adopting good oral health habits.>” They serve as role
models for their patients and they are expected to
possess the necessary knowledge to promote proper
oral hygiene, dental care, and oral health behaviors.®
For better oral health in society, dental healthcare
professionals need to provide extensive knowledge and
a positive attitude, not just towards treatment but also
towards preventive oral care.’

Several studies have evaluated the knowledge and
attitudes of dental healthcare providers regarding oral
health and preventive measures.'®*® Some of these
studies have found that dental professionals may not
always be fully informed about the latest effectiveness
of preventive measures.!**® Moreover, dentists'
treatment attitudes may change over time and more
preventive measures have been performed in recent
years.®® To our best knowledge, there is no
questionnaire survey with a high participation rate in
Tiirkiye that evaluates dentists' attitudes and
knowledge level towards preventive dental treatments.
On the other hand, a big pandemic may have affected
the dental education, and afterward, dentists' attitudes
may have changed toward the preventive dentistry.!’*®
It also seems to be important to compare these attitudes
before and after the pandemic period. Therefore, the

aim of this study is to determine dentists' attitudes
towards prevention and treatment of dental caries.
Moreover, an additional questionnaire was also
performed in 2024 after the pandemic period to
compare the dentists' attitudes with the results obtained
based on a PhD thesis."

MATERIALS AND METHODS

Ethical registration

This study was approved by the Ethics Committee of
Karadeniz Technical University, Faculty of Dentistry,
Clinical Researches Ethical Committee (number
64529847/29 and protocol no 2024/25). The study was
conducted according to the principles of the
Declaration of Helsinki.

The questionnaires parts

This study was mainly created from the data of PhD
thesis® and an additional questionnaire was also
performed in 2024, supporting and comparing the
study performed in 2010 based on this PhD thesis.
After evaluating some related studies,®®?* the main
questionnaire conducted in 2010 was created by the
researchers. The first seven questions were created to
determine the sociodemographic characteristics of the
participants. It consists of questions about gender
(male, female), date of birth (in five options as 1940-
1950, 1951-1960, 1961-1970, 1971-1980, 1981 and
after), place of work (as open ended question), how
many years they have been working as a dentist (in five
categories as 0-10, 10-20, 20-30, 30-40 and more than
40 years), which university they graduated from (as
open ended question), their postgraduate degree (in 4
categories as master's degree, doctorate, specialization
and none) and where they are currently working (in six
options as the dental office, in the private outpatient
clinic, in the hospital, in charity, in the public
outpatient clinic, in dentistry faculties). The other
question in this section was about the last time when
dentists attended seminars and courses on preventing
tooth decay within the scope of postgraduate education.
The options were in five categories as; "in the last
year", "in the last 2-5 years", "before 5 years", "l have
never attended" and "I do not remember". The second
part was about the attitudes of dentists towards
preventive dentistry. The items were scored based on a
seven-point Likert scale (ranging from 1 = completely
disagree to 7 = completely agree). In these questions,
its being scientific, effective, easy, attractive, useful for
dentists, reputable, beneficial for the public, valuable
for the public and necessary for the public were
evaluated by the dentists. The third part of the
questionnaire was for evaluating dentists' knowledge
level about preventive dentistry. In this part, 9
statements were given as "Q3.1. Fluoridation of
drinking water in areas with low fluoride levels is an

KUTFD | 87



Diilger K and Yiicel T.
The Attitude of Dentists” Approaches Towards Prevention

KU Tip Fak Derg 2025;27(1):86-94
Doi: 10.24938/kutfd. 1631277

effective and important way to protect caries”, "Q.3.2.
In the formation of dental caries, consumption
frequency is more important than the total amount of
sugar consumed", "Q.3.3. Application of fissure sealant
on newly erupted molar teeth, is an effective preventive
method against fissure and pit caries”, "Q.3.4. A filled
tooth is weaker than a tooth without filling", "Q.3.5.
Rinsing the mouth with a little water after brushing the
teeth increases the effectiveness of fluoride in
toothpaste", "Q.3.6. Examining a newly erupted tooth
by pressing strongly with a probe, will damage the
enamel prisms and make the tooth prone to tooth
decay”, "Q.3.7. The use of fluoride toothpaste is more
important than brushing technique to prevent tooth
decay”, "Q.3.8. Dental problems can cause general
health problems” and "Q.3.9. Fluoride tablets should be
given to newborns". The dentists were asked if they
agreed or did not agree with these statements.

The questionnaire in 2024 after the pandemic period
was almost the same as the main questionnaire with
some modifications according to the results published
in PhD thesis™ and conference paper.® The first part
was created to determine the sociodemographic
characteristics of the participants. It consists of 7
questions about gender (male, female), year of birth (in
six options as 1951- 1960, 1961-1970, 1971-1980,
1981-1990, 1991-2000, 2001-2010) city of work (as
open ended question), how many years they have been
working as a dentist (in five categories as 0-10, 10-20,
20-30, 30-40 and more than 40 years), which university
they graduated from (as open ended question), their
postgraduate degree (in 3 categories as master's degree,
doctorate and specialization) and where they are
currently working (as in the dental office, in the private
outpatient clinic, in the hospital, in the public
outpatient clinic, in dentistry faculties). In this section,
the other question was about whether they liked to
attend courses and seminars on preventive dentistry as
part of post-graduation continuing education. The
options were yes and no. In the second part, dentists'
attitudes towards preventive dentistry were aimed to be
evaluated. The items were scored based on a seven-
point Likert scale (ranging from 1=completely disagree
to 7=completely agree). In these questions, the
scientific nature and effectiveness of preventive
dentistry, its benefit for the individuals, for the oral and
dental health of the society and the general health of
the individuals were evaluated. In the third part, Q3.1,
Q3.2, Q3.3, Q3.4 and Q3.5 were prepared to measure
dentists' knowledge level about fissure sealant, dental
composite restorations, fluoride and initial tooth caries.
In Q3.1, they were asked to indicate whether the use of
fluoride toothpaste is effective in protecting against
tooth decay. The options were grouped into two
categories as effective and ineffective. In Q3.2, the

duration of the tooth with a composite filling remaining
in the mouth was asked and the options were grouped
as less than 1 year, 1-2 years, 3-4 years, 5-6 years, 7-8
years and more than 7-8 years. In Q3.3, it was asked
whether they applied fissure sealant to newly erupted
molar teeth. The options were grouped as yes and no.
In Q3.4, they were asked whether they applied
prophylactic intervention to non-cavitated lesions
(white spot), and the options were grouped as yes, no
and rarely. In Q3.5, it was asked whether rinsing the
mouth with a little water after brushing the teeth
increases the effectiveness of fluoride in toothpaste,
and the options were grouped as "it increases", "it does
not increase” and "I have no idea". In the fourth part,
dentists were asked questions about preventive
dentistry and prophylaxis. In Q.4.1, they were asked
whether they found the number of courses on
preventive dentistry during their undergraduate
education sufficient, and in Q.4.2, they were asked if
they think that the preventive dentistry courses in their
undergraduate  education  provided them  with
competence. Both answers to these two questions were
grouped as yes, no and insufficient. In Q.4.3, they were
asked whether they provided routine prophylaxis to
their patients in the clinic where they worked, and the
answers were divided into yes and no. In Q.4.4, they
were asked whether they received satisfactory fees
from the patients to whom they administered
prophylaxis. The answers were divided into yes, no,
and rarely.

The study population of the questionnaires

Both questionnaires were performed face-to-face. The
questionnaire was carried out in 2010 as the main input
of the PhD thesis."® Before this questionnaire, a pilot
study was performed with 18 voluntary dentists in 16"
International Dentistry Congress of the Turkish
Dentists Association in Istanbul in 2009. After making
the necessary adjustments to the questions, the
questionnaire was performed with a totally 200
dentists, working in 4 districts (Giingdren, Fatih,
Kadikdy, Sisli) of Istanbul (n=50). In the questionnaire
in 2024, sample size was calculated based on the study
Arheiam et al.,”® alpha error = 0.05, beta error = 0.20,
and the effect size= 0.45, resulted in a total of 158
participants. However, considering possible data loss, it
was planned to include at least 175 participants in total
in the study. The survey was performed at FDI World
Dental Congress 2024 in Istanbul. Dentists who were
born between 1951 and 2010, registered for FDI World
Dental Congress, participated in the congress from all
over Tiirkiye, could speak Turkish, worked in Tiirkiye
and wanted to participate voluntarily were included in
the study. Dentists who did not want to participate in
the study voluntarily, could not read and write Turkish,
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did not work in Tiirkiye, and did not register for the
congress were excluded.

In both questionnaires, the participation was voluntary
and without any incentive. The principal investigator
(K.D) explained the objectives of the research to the
participants and informed them that participation was
voluntary and anonymous. Also, descriptions of the
objective of the survey, contact number of the principal
investigator, code of ethics, the assurance about the
anonymity of responses and the voluntary participation
of the responders were provided on the cover page of
the questionnaires. It was also mentioned to answer the
questions truthfully without consultation with other
colleagues. Additionally, questionnaire forms with
incomplete or incorrect answers were excluded. All
responders signed an informed consent form before
accessing the questionnaires. Data were stored
anonymously.

Statistical analysis

For the analysis of the questionnaire in 2010, two
hundred responses were coded in Microsoft Excel 2007
program. The analysis of the data obtained in the study
was carried out using NCSS 2007 & PASS 2008
statistical software program (Utah, USA). Data from
the questionnaire in 2024 were analyzed with IBM
SPSS V23. In both questionnaires, the median
(minimum-maximum) was used to display quantitative
data. Frequency and percentage were used to display
categorical data. The significance level was taken as
p<0.05.

RESULTS
Descriptive statistics of participants’ characteristics
Two hundred participants from Istanbul responded to

the questionnaire in 2010. 117 of them graduated from
Istanbul University; 63 from Marmara University, 6
from Hacettepe University, 4 from Gazi University, 3
from Atatiirck University, 3 from Ege University, 2
from Selguk University, 1 from Dicle University and 1

from Crimea University. On the other hand, 414
participants responded to the questionnaire in 2024. As

148 of them were practicing in Istanbul (35.7%), 266
of them (64.3%) were practicing in other cities of
Tirkiye. They graduated from 55 different dentistry
faculties. 52 of these faculties were in Tiirkiye. 38 were
from dentistry faculties at state universities and 14
were from dentistry faculties of foundation universities
in Tirkiye. Moreover, 2 dentistry faculties were in
North Cyprus and 1 faculty was in Azerbaijan.
Characteristics  of the  participants of  both
questionnaires are shown in Table 1. Dentists' gender,
date of birth, practice year duration, master's degree,
place of employment and answers about attending
courses and seminars were stated as the mean and
median (%).

The attitudes of dentists towards preventive dentistry in
2010 and 2024 were stated in Table 2. It was shown
that in the questionnaire in 2010, the rate of
respondents who gave 7 points to the statements of
preventive dentistry being scientific, effective, easy,
attractive, useful for dentists, and reputable were 65%,
56.5%, 56%, 45.5%, 59.5%, and 66.5%, respectively.

Table 1: The characteristics of participants of the
questionnaires

Characteristics of the participants n %
Gender
Male 99 495
2010 Female 101 50.5
Male 93 225
2024 Fomale 321 775
Date of Birth
1940-1950 26 13.0
1951-1960 58 29.0
2010 1961-1970 49 245
1971-1980 45 225
1981 and after 22 11.0
1951-1960 2 0.50
1961-1970 21 5.10
1971-1980 40 9.70
2024 1981-1990 61 14.7
1991-2000 253 61.1
2001-2010 37 8.90
How many years have you been worki ng as a dentist?
0-10 years 51 255
10-20 years 51 255
2010 20-30 years 61 30.5
30-40 years 29 145
40 years and more 8 4
0-10 years 300 725
10-20 years 52 12.6
2024 20-30 years 37 8.9
30-40 years 24 5.80
40 years and more 1 0.2
Master's degree
Master 5 29
2010 PhD 12 71
Specialization 0 0
IViaster 23 1T
2024 PhD 71 33.8
Specialization 116 55.2
CUTTETTU PIace OT ETTIPIOYTTIETTU
Dental office 162 81
Private outpatient clinic 26 13
Hospital 4 2
2010 T Dentistry Taculty 5 25
Dental Office+Dentistry faculty 1 0.5
Dental office+Public outpatient 2 1
clinic
Dental office 92 22.2
Private outpatient clinic 105 254
2024 Hospital 45 10.9
Public outpatient clinic 32 7.7
Dentistry faculty 140 338

When the last time did the dentists attend seminars and courses
on preventing tooth decay within the scope of postgraduate
education?

In the last year 54 27

In the last 2-5 years 45 225
2010 Before 5 years 16 8

I have never attended 71 35.5

I do not remember 14 7

Would you like to attend courses and seminars on preventive
dentistry as part of post-graduation continuing education?

Yes 328 79.2
2024 No 86 20.8
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The options "beneficial for the public”, "valuable for
the public" and "necessary for the public" were higher
than the others. They were about 96%, 91%, and
97.5%, respectively. On the other hand, in the
questionnaire in 2024, the rate of respondents who
gave 7 points to "beneficial for the individuals",

Table 2: The attitudes of dentists toward preventive dentistry

beneficial for public oral and dental health" and
"beneficial for the general health of the individuals"
were about 63%, 65% and 62.1%, respectively. The
rate of the respondents who gave 7 points to "The
scientific nature and effectiveness of preventive
dentistry may be questioned" was about 34%.

The attitudes of dentists Likert Scale

2010 1 2 3 4 5 6 7
Scientific 1% 1% 3% 4.5% 13% 12.5% 65%
Effective 1.5% 3.5% 5.5% 6.5% 6.5% 20% 56.5%
Easy 3.5% 3.5% 4.5% 7% 9% 16.5% 56%
Attractive 4.5% 5% 5% 13.5% 8.5% 18% 45.5%
Useful for dentists 5.5% 4% 2% 7.5% 7% 14.5% 59.5%
Reputable 3% 2% 3.5% 3.5% 7% 144%  66.5%
Beneficial for the public 0.5% 0.5% 0% 1% 1% 1% 96%
Valuable for the public 1.5% 1.5% 0% 1% 2% 3% 91%
Necessary for the public 0.5% 0% 0% 0.5% 1% 0.5% 97.5%
2024

ggﬁj&'&”;‘gg EztgLeeit’}grfngt'Ve”ess of preventive 133%  51%  111% 133%  104%  128%  34.1%
Beneficial for the individuals 1.9% 1.2% 1.9% 4.8% 9.4% 17.6% 63%
Beneficial for public oral and dental health 1.9% 1.2% 1.7% 2.9% 8% 19.3% 65%
Beneficial for the general health of the individuals 2.2% 2.7% 1.9% 5.3% 9.7% 16.2%  62.1%

The percentage of the answers given to the questions
which evaluate the knowledge level of dentists in both
questionnaires are shown in Table 3. The statements
most accepted by dentists in 2010 were that "dental
problems can cause general health problems” (98.5%)
and "in the formation of dental caries, consumption
frequency is more important than the total amount of
sugar consumed" (89.5%). These rates were followed
by the answer to the statement "Application of fissure
sealant on newly erupted molar teeth, is an effective
preventive method against fissure and pit caries." with
a rate of 88%. In 2024, 96.1%, is the highest response
rate for the statement "The use of fluoride toothpaste in
protecting against tooth decay is effective."”

Table 4 shows the percentages of the answers to the
questions about preventive education and prophylactic
interventions in the questionnaire in 2024. The rate of
dentists who think that the number of courses on
preventive dentistry is sufficient and provides them
with competence is 41.3% and 54.1%, respectively. In
addition, the rate of dentists who provide routine
prophylaxis to their patients is 52.7%. 79.2% of the
dentists are not able to receive a satisfactory fee from
the patients for the prophylaxis interventions.

DISCUSSION
It is important and useful to evaluate dentists' attitudes
and knowledge levels towards prevention. In addition,
comparing the questionnaires in different time periods
(such as before and after pandemic period) will help to
evaluate the changes in dentists' characteristics,
attitudes and their knowledge levels towards
prevention. The dentists in the questionnaire in 2010

were mostly born between 1951-1960 (29%) and they
had been working mostly in dental offices (81%) for
20-30 years (30.5%) (Table 1). It is seen in the
questionnaire in 2024 that dentists' characteristics have
changed in this time interval. In 2024, they mostly
consisted of young dentists who were born between
1991-2000 (61.1%), and had been working for 0-10
years (72.5%). Most of them were specialists (55.2%)
and doctorates (33.8%) and worked in dentistry
faculties (33.8%) or private outpatient clinics (25.4%)
(Table 1). This situation shows that dentistry faculties
in both state and foundation universities have been
increasing and dentists who work at dentistry faculties
and private outpatient clinics are more than those who
work in dental offices. Since the specialization law was
not passed in 2010, specialization and PhD degrees
were not common among dentists in the questionnaire
in 2010. However, it is seen that specialization and
PhD have increased among dentists in 2024.

It is well known that dentists perform high quality
treatments for patients by attending continuing dental
courses.”’ It is also known that dentists' theoretical and
technical knowledge increase, and new technological
adaptations and positive treatment results are gained
with the help of continuing education courses.® A
previous study found that participation in professional
development courses in Western Australia between
2001 and 2006 was low.?® This result was compatible
with the questionnaire conducted in 2010. In the
questionnaire in 2010, the rate of dentists who said
they had never attended courses and seminars on tooth
decay prevention within the scope of post-graduation
education was 35.5% while the rate of dentists who did
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not remember attending was 7%. However, the rate of
dentists who wanted to attend these courses increased
to nearly 80% in the questionnaire in 2024 (Table 1).
This situation may be an indicator of the largely
negative answers given to the questions of "Do you

find preventive dentistry education sufficient during
undergraduate dentistry education? (58.7%) and "Do
you think that the preventive dentistry courses in your
undergraduate  education  provided you  with
competence?"(45.9%) (Table 4).

Table 3: The percentage of the answers to the questions which evaluate the knowledge level of dentists

The statements and answers

Mean Median

n %
2010
Q.3.1. Fluoridation of drinking water in areas with low fluoride levels is an effective and important way to protect caries.
| agree 147 735
I do not agree 53 26.5

Q.3.2. In the formation of dental caries, consumption frequency is more important than the total amount of sugar consumed.

| agree

179 89.5

I do not agree

21 10.5

Q.3.3. Application of fissure sealant on newly erupted molar teeth, is an effective preventive method against fissure and pit caries.

| agree 176 88
I do not agree 24 12
Q.3.4. Afilled tooth is weaker than a tooth without filling.

| agree 95 475
I do not agree 105 52.5

Q.3.5. Rinsing the mouth with a little water after brushing the teeth increases the effectiveness of fluoride in toothpaste.

| agree

69 345

I do not agree

131 65.5

Q.3.6. Examining a newly erupted tooth by pressing strongly with a probe, will damage the enamel prisms and make the tooth prone

to tooth decay.

| agree 71 35.5
I do not agree 129 64.5
Q.3.7. The use of fluoride toothpaste is more important than brushing technique to prevent tooth decay.

| agree 31 155
I do not agree 169 84.5
Q.3.8. Dental problems can cause general health problems
| agree 197 98.5
I do not agree 3 15
Q.3.9. Fluoride tablets should be given to newborns.
| agree 126 63
I do not agree 74 37
2024
Q.3.1. The use of fluoride toothpaste in protecting against tooth decay is
Effective 398 96.1
Ineffective 16 39
Q.3.2. How long do you think a tooth with a composite filling will stay in the mouth?

Less than one year 2 0.5
1-2 years 5 1.2
3-4 years 34 8.2
5-6 years 99 239
7-8 years 86 20.8
More than 7-8 years 188 454
Q.3.3. Do you apply fissure sealant to newly erupted teeth?

Yes 241 58.2

No 173 418
Q.3.4. Do you apply prophylactic intervention to non-cavitated (white spot) lesions?

Yes 139 336
No 159 384
Rarely 116 28
Q.3.5. Does rinsing the mouth with a little water after brushing the teeth increase the effectiveness of fluoride in toothpaste?

Increases 134 324
Does not increase 139 33.6
I have no idea 141 34.1
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Table 4: The percentages of the answers to the
questions about preventive education and prophylactic
interventions in the questionnaire in 2024

The questions and answers n %

Do you think the number of courses on preventive dentistry
during your undergraduate education is sufficient?

Yes 171 41.3
No 149 36.0
Insufficient 94 22.7

Do you think that the preventive dentistry courses in your
undergraduate education provided you with competence?

Yes 224 54.1
No 86 20.8
Insufficient 104 25.1

Do you provide routine prophylaxis to your patients in the
clinic where you work?

Yes 218 52.7

No 196 473

Do you receive a satisfactory fee from the patients to whom
you provide prophylaxis for the prophylaxis interventions
you provide?

Yes 22 53
No 328 79.2
Rarely 64 155

This is also concluded that younger dentists may be
more conscious about continuing dental education
courses and seminars.

It can be said that dentists are role models to prevent
and control dental caries.® Their positive attitude and
knowledge towards preventive dentistry may affect the
oral health of people in society. Nepalese dentists’
attitudes towards preventive dentistry were assessed
and it was shown that the majority of participating
dentists had general competency in preventive
dentistry.*® When dentists' attitudes towards preventive
dentistry in both 2010 and 2024 were compared,
positive responses about its being scientific, effective,
easy, attractive, useful for dentists, reputable,
beneficial, valuable and necessary for the public were
higher in 2010 than the responses in 2024 (Table 2). In
2010, beneficial for the public, valuable for the public
and necessary for the public options were stated largely
as 7. However, dentists' attitudes towards the benefits
of preventive dentistry for individuals, public oral and
dental health and general health of the individuals
decreased in 2024. The scientific nature and
effectiveness of preventive dentistry have become
controversial in 2024. This means that trust in
preventive dentistry has diminished within time
interval of 2010-2024. This situation may be explained
by many factors. Firstly, dentists are not able to
perform preventive treatments sufficiently because of
lacking preventive dentistry in the dental education
curriculum. Also, lacking dentists' competence and
patients’ demands may avoid prevention. Preventive
treatments are not covered by the insurance system in
the practice environment and dentists have difficulties
in charging fees to patients. These factors may actively

prevent dentists from performing preventive practices.
Secondly, since the questionnaire in 2024 was
conducted among dentists who attended the 2024 FDI
World Congress, dentists were conscious and aware of
this negative situation of preventive dentistry during
undergraduate education. In addition, as they stated
they did not find the curriculum sufficient (Table 4).
However, as specialization was integrated into the
curriculum, prophylaxis and preventive dentistry were
ignored by specialists and even dentists who wanted to
improve themselves academically.

To effectively prevent dental caries, it is necessary to
reduce sugar in the diet, ensure oral hygiene and use
fluoride to increase the resistance of the tooth against
acids.®> According to the answers given to the
questionnaire in 2010, dentists responded positively to
the fluoridation of water and giving fluoride tablets to
newborns. They also agreed that the frequency of sugar
consumed was more important than the amount of
sugar consumed for the occurrence of tooth decay and
the relationship between dental health and general
health (Table 3). However, the fact that 84.5% of
dentists did not agree with the statement "the use of
fluoride toothpaste is more important than brushing
technique to prevent tooth decay" was similar to
previous studies.”®3 In the questionnaire in 2024,
although more positive responses have been given to
the effectiveness of fluoride toothpaste in protecting
against tooth decay (96.1%), the ratios of negative
answers given in both questionnaires in 2010 and 2024
to the question of "Does rinsing the mouth with a little
water after brushing with fluoride toothpaste increase
the effectiveness of fluoride” were 65.5% and 67.7%,
respectively (Table 3). This situation may also be
related to insufficient course numbers and content
about preventive dentistry in undergraduate education,
as seen in Table 4. In addition, in the questionnaire in
2010, while 64.5% of dentists did not accept the
statement that "examining a newly erupted tooth by
pressing strongly with a probe, will damage the enamel
prisms and make the tooth prone to tooth decay",
35.5% of them accepted it. The general lack of
awareness about fluoride in toothpaste and lack of
knowledge about examination may stem from
traditions, cultural variations, or the content of
educational curricula in schools and universities.*
Because the effectiveness of the pit and fissure sealants
has been proved, they should be implemented in dental
caries prevention programs.® However, the reasons for
the limited use of fissure sealants were attributed to the
lack of insurance coverage, poor long-term retention
rate, concern about undetected caries, maintenance
required, concern about cost-effectiveness and
difficulty of placement.* Insufficient knowledge and
lack of practice guidelines were also stated as the
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reason for low rate fissure sealants in Greece.™ It is
seen in the present study that dentists agreed that the
application of fissure sealant on newly erupted molar
teeth is an effective preventive method against fissure
and pit caries in the questionnaire in 2010 (88%).
However 41.8% of dentists stated that they do not
apply fissure sealants to newly erupted teeth in the
questionnaire in 2024. The high rate of 88% in
questionnaires in 2010 may be explained by the nature
of the self-reported questionnaires in which people may
give more acceptable answers.* It is also seen that the
dentists who participated in the questionnaire in 2024
did not provide routine prophylaxis to their patients
(47.3%) (Table 4) and did not apply the prophylactic
intervention to non-cavitated (white spot) lesions
(38.4%) (Table 3). This situation is parallel to the rate
of 57.5% of dentists performing restorative treatment
for enamel tooth decay in 2010, even in patients with
low risk of dental caries.”® The reason may be a lack of
education and not receiving satisfactory fees from the
patients for preventive treatments (Table 4).

Nowadays there is an increasing focus on minimally
invasive dentistry, which prioritizes the preservation of
tooth structure. Modern resin composites, along with
advanced adhesive techniques, facilitate this approach
by enabling restorations that closely replicate the
natural look and function of teeth, in terms of
conservative dental care principles.®* In addition, the
aesthetic outcome of resin composites and patients'
preference for more "natural-looking" restorations have
contributed to their widespread use.*” Innovations such
as bulk-fill composites, improved bonding agents, and
advanced light-curing units have further improved the
efficiency and durability of composite restorations.*®
However, when we compare the answers given to both
questionnaires from a restorative perspective, it is
important to state that there is not much difference in
proportion between those who agree that a filled tooth
is weaker than a tooth without filling (47.5%) and
those who say that a restoration will remain in the
mouth for 7-8 years and less (54.6%) in this time
interval (Table 3). Despite the advancements in the
materials, the durability and success of composite
restorations also largely depend on the practitioner’s
expertise, experience, and skill level.* It was shown
that the proper application of restorative techniques and
the operator's knowledge were crucial for achieving
successful outcomes, no matter which material was
used.*® Almost half of the dentists in the questionnaire
in 2024 state that dental composites can stay in the
mouth for 7-8 years and less. This may be due to the
fact that dentists who specialize in different
departments do not know the exact duration of a dental
composite restoration in the mouth.

According to the results obtained from the
questionnaire in 2010, the rate of dentists who never
attended and did not remember attending post-graduate
courses and seminars was 42.5%. Dentists had more
positive responses to the necessity of preventive
dentistry for the public in 2010. Dentists' answers to
the questions about the etiology of dental caries and
toward preventive dentistry showed that they did not
gain sufficient qualifications with the education they
received in dentistry faculties. Yet, there has been no
significant change in dentists' knowledge levels and
perspectives on preventive dentistry approximately in
15 years. This may be due to lacking dental education,
the rapidly increasing number of dental faculties and
the further spread of specialization. Even though
specialization increases, keeping preventive dentistry at
the forefront should always be the first duty of the
dentistry education curriculum. In light of the
information obtained from the study, it can be
concluded that researches/studies aimed at increasing
preventive dentistry practices may contribute to the
national economy in the relevant field.
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HER ANTI NOTROFIL SITOPLAZMIK ANTIKOR (ANCA)
POZITIFLIGI ROMATOLOJIK HASTALIKLA ILISKILI
MIDIR?

Is Every Anti-Neutrophil Cytoplasmic Antibody (ANCA) Positivity Associated With
Rheumatologic Disease?

Sevilay BATIBAY?

Tugce BOZKURT!

Elif DINCSES NAS!

L istanbui Medeniyet Universitesi, Goztepe Prof.Dr.Siileyman Yalcin Sehir Hastanesi, Romatoloji BD, ISTANBUL, TURKIYE

(074

Amag: Anti-nétrofil sitoplazmik antikor (ANCA) saptanan
hastalarda romatolojik hastalik saptanma oranmni ve ANCA
iliskili vaskiilit (AIV) digimda ANCA pozitifligine yol acan
diger durumlar1 belirlemeyi amagladik.

Gerec ve Yontemler: Istanbul Medeniyet Universitesi, Goztepe
Prof. Dr. Siileyman Yalgin Sehir Hastanesi Romatoloji
polikliniginde Ocak 2023-Kasim 2024 tarihleri arasinda ANCA
pozitifligi nedeniyle degerlendirilen 18-90 yas araligindaki 76
eriskin geriye doniik degerlendirildi. Hastalarin demografik
verileri, ANCA

parametreleri,

titresi ve paterni, diger laboratuvar

romatolojik olarak degerlendirilmesi
neticesindeki nihai tanilart kaydedildi. Romatolojik hastalik
tanist alan hastalar grup 1, almayanlar ise grup 2 olarak

siniflandirildi.

Bulgular: 76 hasta retrospektif olarak degerlendirildi.
Hastalarm 51’1 (%67) kadin, 25’1 (%33) erkek idi. Hastalarin
ortanca yast 60,5’ti (min-max:24-84). 40 (%52,6) hastada p-
ANCA, 10 (%13,2) hastada c-ANCA saptanirken, 21’inde
(%22,6) MPO ANCA, 33’tinde (%43,6) PR3 ANCA pozitifti.
39’u (%51,3) romatolojik hastalik tanisi aldi, bunlarm 23’
(%30,3) AIV idi. iki enfektif endokardit, birer hastada akciger
kanseri, tliberkiiloz, iilseratif kolit ve kronik {rtiker saptandi.
Grup 1’de PR3 ANCA titresi, sedimentasyon ve CRP degerleri
Grup 2’ye gore anlamli olarak daha yiiksekti (sirasiyla
p<0,0001, p=0,017 ve p=0,005).

Sonuc: ANCA testi ATV icin spesifik olmayp diger inflamatuar
hastaliklarda, enfektif patolojilerde tespit edebilir. O nedenle
ANCA bir tarama testi olmayip vaskiilit siiphesi olan olgularda
istenmeli ve klinik bulgular esliginde degerlendirilmelidir.

Anahtar Kelimeler: Antinétrofil sitoplazmik antikor, c-ANCA,
p-ANCA, anti-nétrofil sitoplazmik antikor-iliskili vaskiilit

ABSTRACT
Obijective: We aimed to determine the rate of rheumatological

disease detection in patients with anti-neutrophil cytoplasmic
antibody (ANCA) and other conditions that lead to ANCA
positivity other than ANCA-associated vasculitis (AlV).

Material and Methods: A retrospective evaluation was made
of 76 adults aged 18-90 years who were evaluated for ANCA
positivity at the Rheumatology Clinic of Istanbul Medeniyet
University, Goztepe Prof. Dr. Siilleyman Yal¢in City Hospital
between January 2023 and November 2024. Demographic
parameters, ANCA titer and pattern, other laboratory values,
and final diagnoses as a result of rheumatological evaluation of
the patients were recorded. Patients diagnosed with
rheumatological diseases were classified as group 1, and
patients without were classified as group 2.

Results: Seventy-six patients were evaluated retrospectively.
Fifty-one (67%) patients were female and 25 (33%) were male.
The median age of the patients was 60.5 (min-max:24-84). p-
ANCA was detected in 40 patients (52.6%), c-ANCA was
detected in 10 (13.2%), MPO ANCA was positive in 21
(22.6%), and PR3 ANCA was positive in 33 (43.6%). 39
(51.3%) were diagnosed with rheumatologic disease, 23 of
which were AIV. Infective endocarditis was detected in two
patients, and lung cancer, tuberculosis, ulcerative colitis, and
chronic urticaria were detected in one patient each. PR3 ANCA
titer, sedimentation and CRP values were significantly higher in
Group 1 than in Group 2 (p<0.0001, p=0.017 and p=0.005,
respectively).

Conclusion: ANCA test is not specific for AAV and can detect
other inflammatory diseases and infectious pathologies.
Therefore, ANCA is not a screening test and should be
requested in cases of suspected vasculitis and evaluated with
clinical findings.

Keywords: Antineutrophil cytoplasmic antibodies, c-ANCA,
p-ANCA, anti-neutrophil cytoplasmic antibody-associated
vasculitis
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GIRiS
Anti-nétrofil  sitoplazmik antikor (ANCA) iliskili
vaskiilitler (AIV), kiigiik ve orta boy damarlarin
nekrotizan vaskiilitiyle karakterize sistemik hastaliklar
olup, graniilomatdz polianjiitis (GPA), eozinofilik
graniilomatéz  polianjiitis (EGPA), mikroskopik
polianjiitis (MPA) olarak siniflandirilmaktadir.!
AIV tamisin1 desteklemek ic¢in kullanilan ANCA’lar
notrofillerin sitoplazmik bilesenlerine karsi olusan
antikorlardir. Serumda ANCA tespiti icin indirekt
immiinofloresan (iiF) yontemi ile etanolle sabitlenmis
insan notrofilleri iizerinde ANCA varh@ taranir.?
Ancak, diger sabitleme yontemleri (rnegin formalinle
sabitlenmis) de kullanilabilir.®> Noétrofillere baglanan
antikorlar, floresan isaretli anti-insan antikorlariyla
boyandiktan sonra bir floresan mikroskobuyla
goriintiilenerek ANCA testinin titresi ve paterni
raporlanir.* Floresan boyanma niikleus etrafina
yogunlagsmig ise periniikkleer ANCA (p-ANCA),
sitoplazmada yogunlagmig ise sitoplazmik ANCA (c-
ANCA) olarak adlandirilir.* Ardindan ELISA (enzim
bagli immunosorbent assay) yontemiyle spesifik
otoantikorlar olan PR3-ANCA (proteinaz 3'e Kkarsi
gelisen ANCA) veya MPO-ANCA (miyeloperoksidaza
kars1 gelisen ANCA) tanimlanir.® Proteinaz 3’e karst
gelisen antikorlar tipik olarak c-ANCA,
miyeloperoksidaza karsi gelisen antikorlar ise tipik
olarak p-ANCA paternindedir.®
Bu antikorlar AIV tespit etmede ve smiflandirmada
biiyiik 6nem tasir. Ancak ANCA testi AiV’ler icin
spesifik bir belirteg olmayip inflamatuar bagirsak
hastaligi, primer sklerozan kolanjit, ilag iliskili AIV,
kistik fibroz gibi diger hastaliklarin varliginda da bu
otoantikorlar tespit edilebilir.”
Bu c¢alismada ANCA pozitifligi saptanan hastalari
retrospektif degerlendirerek bu hastalarda AIV tespit
edilme oramint ve klinik tutulum paternlerini
degerlendirmeyi, ayrica AIV ~ diginda ANCA
pozitifligine yol agan diger hastaliklar1 belirlemeyi
amacladik. Bu sayede klinisyenlere ANCA testinin
dogru kullanimi ve testin yorumlanmasina dair bilgi
saglamay1 hedefledik.

GEREC VE YONTEM
Ocak 2023-Kasim 2024 tarihleri arasinda ANCA
pozitifligi saptanmasi nedeniyle Istanbul Medeniyet
Universitesi, Géztepe Prof. Dr. Siileyman Yalgin Sehir
Hastanesi Romatoloji poliklinigine diger brangslardan
yonlendirilen/konsiilte ~ edilen  veya  romatoloji
polikliniginde  degerlendirme esnasinda ANCA
pozitifligi saptanmis (IIF veya ELISA testlerinden
herhangi biri) 18-90 yas araligindaki hastalar ¢aligmaya
dahil edildi. Bu hastalarin hastane otomasyon
sistemindeki mevcut verileri kullanilarak yas, cinsiyet,
eslik eden hastaliklari, ANCA titresi ve paterni, eger

bakilmigsa PR3 ve MPO-ANCA, ANA (anti niikleer
antikor), ENA paneli (extractable niikleer antijen
antikorlar), romatoid faktér (RF), anti-CCP (anti siklik
sitriillenmis peptid) gibi serolojik testleri, kompleman
testleri (c3, c4), bagvuru anindaki sedimentasyon ve C-
reaktif protein (CRP) degerleri, tam idrar tetkikleri,
hemogramda eozinofili varligi retrospektif olarak
degerlendirildi. Hastanemizde RF sinir degeri 20 1U/ml,
anti-CCP igin ise 20 U/ml idi. PR3 ve MPO ANCA
titreleri hesaplanirken hastane otomasyon sisteminde
>200 RU/ml olarak sonuglanan hastalarin titreleri 200
RU/mI olarak kabul edildi. ANCA testleri Euroimmun
(Almanya) kitleri ile degerlendirildi. Hastalarin
romatolojik olarak degerlendirilmesi neticesindeki nihai
tanilar1, vaskiilit tanis1 alan hastalardaki klinik tutulum
paternleri (renal, pulmoner, iist solunum yolu, goz, cilt,
norolojik, kas-iskelet sistemi tutulumu) kaydedildi.
Calisma igin Istanbul Medipol Universitesi Girisimsel
Olmayan  Klinik  Arastirmalar  Etik  Kurulu
Bagkanligindan 02.09.2024 tarihinde E-10840098-
202.3.02-5272 sayili etik kurulu karart ile izin
alinmustir.

Bu ¢alismada verilerin analizi igin IBM SPSS Statistics
for Mac, Version 24.0 (IBM Corp., Armonk, NY)
yazilimi kullamlmigtir. Kategorik degiskenler frekans
(n) ve yizde (%) olarak Ozetlenmistir. Siirekli
degiskenlerin dagilimi, Kolmogorov-Smirnov testi ile
degerlendirilmistir. Normal dagilim gosteren veriler
ortalamaztstandart sapma (SS) olarak, normal dagilim
gostermeyen veriler ise medyan ve geyrekler arasi
aciklik (CAA) olarak ifade edilmistir. Sirekli
degiskenlerde, iki grup arasindaki farkin
degerlendirilmesinde normal dagilim gosteren veriler
icin Student t-testi, normal dagilim géstermeyen veriler
icin Mann-Whitney U testi kullanilmistir. Kategorik
degiskenlerin karsilastirilmasi igin ise ki-kare testi ve
Fisher testi kullanilmigtir. Tim testlerde anlamlilik
diizeyi olarak p<0,05 kabul edilmistir.

BULGULAR

Calismada toplam 76 hasta retrospektif olarak
degerlendirildi. Hastalarin 51°1 (%67) kadin, 25’1 (%33)
erkek hasta idi. Hastalarin ortanca yast 60,5°ti (min-
max:24-84, CAA:21). Eslik eden komorbiditeler
incelendiginde 15 hastada hipertansiyon, 7 hastada
astim, 7 hastada diabetes mellitus, 6 hastada hipotiroidi
ve 3 hastada kronik bobrek hastaligi mevcuttu.

ANCA [iF pozitifligi 50 (%65,7) hastada mevcuttu,
bunlarin 40 tanesi (%52,6) p-ANCA, 10 (%13,2) tanesi
c-ANCA idi. 15 hastada ise ANCA IiF bakilmadan direk
ELISA istendigi goriildii. ELISA sonuglarina gore ise
toplamda 21 hastada (%22,6) MPO ANCA pozitif iken,
33 hastada (%43,6) PR3 ANCA pozitifti. ANCA [iF
negatif oldugu halde 3 hastada MPO ANCA, 8 hastada
PR3 ANCA pozitif saptandi. IiF ile p-ANCA saptanan
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hastalarin  22’sinde ELISA ile spesifik antikor
saptanmaz iken, IIF ile c-ANCA tespit edilen 10
hastanin sadece birinde ELISA ile spesifik antikor
saptanmamist1.

Romatoloji ~ uzmam1  tarafindan  degerlendirme
neticesinde 39 hasta (%51,3) romatolojik hastalik tanisi
ald. Bunlardan 23’ii AV (14 GPA, 7 MPA, 2 EGPA)
iken, ikiser hastada Sjogren Sendromu, sistemik
sklerozis, romatoid artrit ve andiferansiye bag doku
hastalig1, birer hastada anti glomeriiler bazal membran
hastaligt (GBM), iirtikeryal vaskiilit, sistemik lupus
eritematozus (SLE), dev hiicreli arterit, dermatomiyozit,
primer antifosfolipid sendromu, sarkoidoz ve psoriatik
artrit saptandi. Sistemik sklerozis hastalarinin birinde
ayni zamanda primer biliyer siroz mevcuttu.

IiF ile ANCA tespit edilen 50 hastanin 13’ii AIV tamisi
aldi. ELISA ile MPO ANCA pozitif saptanan 21
hastanin 8’i AV, bir hasta Anti-GBM hastalig1 tanisi
alirken, PR3 ANCA pozitif saptanan 33 hastanin 14’1
AIV tansi aldi. ANCA IIF bakilan 61 hastada, IiF
negatif oldugu halde 3 hastada MPO ANCA, 8 hastada
PR3 ANCA pozitifti. Bu hastalardan MPO pozitif
saptanan bir hasta MPA, PR3 pozitif saptanan iki hasta
ise GPA tanisi ald1.

AIV tamsi alan hastalarin  20/23’tinde pulmoner
tutulum, 14/23’iinde renal tutulum, 15/23 hastada kulak
burun bogaz iliskili tutulum, 4/23 hastada cilt tutulumu,
5/23 hastada goz tutulumu, 3/23 hastada artrit, 18/23
hastada ise konstitlisyonel semptomlar ve 2/23 hastada
ndrolojik tutulum mevcuttu.

AIV tamli hastalarin 15/23’iinde renal biyopsi, 4/23
hastada cilt biyopsisi, 4/23 hastada pulmoner biyopsi
(iki hastada tru-cut, bir hastada wedge, bir hastada
transtorasik ince igne aspirasyon biyopsisi), 3/23
hastada st solunum yolu (iki hastada nazal ve bir
hastada siniis cerrahisi sirasinda alinan patoloji), 4/23
hastada ise birden fazla lokalizasyondan alinan biyopsi
ile histopatolojik taninin desteklendigi saptandi. 4/23
hastada ayirict taniya yonelik fiberoptik bronkoskopi
islemi uygulanmusti.

ANCA 1iF veya ELISA testi pozitif saptanip
romatolojik hastalik saptanmayan hastalar arasinda ise
iki hastada enfektif endokardit, birer hastada akciger
kanseri, tiiberkiiloz, ilseratif kolit ve kronik f{irtiker
saptandig1 goriildii. Hepsinde ANCA iF testi p-ANCA
formalin duyarl idi. Infektif endokardit saptanan iki
hastanin ve {lseratif kolit hastasinin PR3 ANCA’s1
pozitifken, diger ii¢ hastanin ise ELISA testleri negatif
saptanmigti.

ANCA pozitif saptanip romatolojik hastalik tanisi alan
(grup 1) ve almayan (grup 2) iki grup karsilastirildiginda
her iki grupta da kadmnlar ¢ogunluktayd: (grup 1-2,
%61,5-%73 p=0,289). MPO pozitif olanlarin %57,1’i
(n=12) romatolojik hastalik tanisi1 alirken, PR3 pozitif
olanlarin %51,5’i (n=17) romatolojik hastalik tanisi ald1

(p=0,976). Grup 1’de ANCA IiF pozitifliginin %39,1’i
formalin direngli (n=9) ve %60,9’u (n=14) formalin
duyarli iken diger grupta bu oranlar %17,4 (n=4) ve
%82,6 (n=19) olup benzerdi (p=0,190). PR3 ANCA
saptanan 33 hastanin medyan PR3 ANCA diizeyi 98
U/ml (min-max:24-200, CAA:147), grup 1°de PR3
ANCA diizeyi medyan 200 U/ml (min-max:53-200,
CAA:121) ve grup 2’de medyan PR3 ANCA diizeyi
54,5 U/ml (min-max:24-200, CAA:73) olup grup 1’de
anlamli olarak daha yiiksek oldugu saptandi (p<0,0001).
MPO ANCA saptanan 21 hastanin MPO ANCA diizeyi
medyan 111 U/ml (min-max:19-200, CAA:127), grup
1’de medyan MPO ANCA diizeyi 149 U/ml (min-
max:19-200, CAA:141), grup 2’de medyan MPO
ANCA diizeyi 67 U/ml (min-max:42-163, CAA:64)
olup iki grup arasindaki fark istatistiksel olarak anlamli
bulunmadi (p=0,129). ANA pozitifligi her iki grupta
benzer saptandi (%15,2 vs %30,3 p=0,240). Grup 1’de
Sedimentasyon ve CRP degerleri anlamli olarak daha
yiksekti (ESR grup 1’de medyan 50 mm/saat (min-
max:2-122 mm/saat, CAA:56, grup 2°’de medyan 27
mm/saat (min-max:2-137 mm/saat, CAA:38) (p=0,017)
(CRP grup 1°de medyan 38 mg/l (min-max:1-220 mg/l,
CAA: 98, grup 2’de medyan 5 mg/l (min-max:1-116
mg/l, CAA:14) (p=0,005). Tablo 1’de romatolojik
hastalik alan ve almayan gruplarin karsilastirmasi
mevcuttur.

RF bakilan 54 hastanin 9’unda (%11,8), anti-CCP 46
hastanin 3’iinde (%3,9) pozitif saptanmisti. ANA ise 65
hastada tetkik edilmisti ve 15 (%19,7) hastada pozitifti
(5 homojen, 1 homojen ve graniiler, 3 ince benekli, 1
niikleolar, 1 sentromer, 1 sitoplazmik fibriler, 3
sitoplazmik benekli, 8 hastada (%9,2) 1/100, 6 hastada
(%7,9) 1/100-1/320, 1 hastada (%1,3) 1/320 titrede
pozitif). ENA paneli 51 hastada tetkik edilmisti ve 9
hastada (%11,8) pozitif saptand: (3 hastada SSA, 1
hastada Scl-70, 3 hastada DFS-70, 1 hastada anti-histon,
1 hastada Sm/RNP).

TARTISMA

ANCA pozitifligi nedeniyle degerlendirilen hastalarin
yaklasik yarisinda (%51,3) romatolojik bir hastalik
saptanirken, hastalarin %30’unun AiV tanisi aldig
goriildii. Romatolojik hastalik tespit edilenlerde PR3
ANCA titresi ve akut faz yanitlar1 romatolojik hastalik
tespit edilmeyen gruba gore anlamli olarak daha
yiiksekti.

ANCA o6l¢iimii klinik uygulamada AIV tamsinda bir
tarama araci olarak kullanilabilmekle birlikte yanlis
pozitif sonuclar elde edilebilir.#® Bunun yani sira
sistemik vaskiilitli tiim hastalarda ANCA IIF pozitif
degildir, bu nedenle TiF ile ANCA testi yeterince hassas
olmayabilir.'® Bizim ¢alismamizda ANCA [iF 61
hastada bakilmist: ve ANCA IiF negatif oldugu halde 3
hastada MPO ANCA, 8 hastada PR3 ANCA pozitifti.
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Bu hastalardan MPO pozitif saptanan bir hasta MPA,
PR3 pozitif saptanan iki hasta ise GPA tanmisi aldi.
ELISA tabanli immiinolojik test, saflagtirilmig spesifik
antijenlerden yararlanir. PR3 ve MPO'ya karsi
antikorlar1 tespit eden immiinolojik testler genellikle

p-ANCA ve c-ANCA gibi IIF modellerine kiyasla daha
yiiksek ozgiilliige ve pozitif prediktif degere sahiptir.*
Bu nedenle IiF ile birlikte immiinassay calisilmasi
onerilmektedir."°

Tablo 1: Romatolojik hastalik tanis1 alan (grup 1) ve almayan (grup 2) hastalarin 6zellikleri

Grup 1 (n=39) Grup 2 (n=37) p Toplam (n=76)

Yas (medyan) 62 59 0,942 60,5
Cinsiyet

Kadin n (%) 24 (61,5) 27 (73) 0,289 51

Erkek n (%0) 15 (38,5) 10 (37) 25
ANCA IIFA 26 (66,7) 24 (64,9) 0,545 50
p-ANCA n (%) 17 (43,6) 23 (62,2) 0,011 40
c-ANCA n (%) 9(23,1) 1(2,7) 0,011 10
MPO ANCA n (%) 12 (54,5) 9(24,3) 0,530 21
PR3 ANCA n (%) 17 (51,5) 16 (43,3) 0,976 33
PR3 ANCA diizeyi (medyan, n=33) 200 545 <0,2001 08
MPO ANCA diizeyi (medyan, n=21) 149 67 0,129 111
Romatoid faktor (>20 1U/ml) n (%) 6 (15,4) 3(8,1) 0,467 9
ANA (>1/100) n (%) 5(12,9) 10 (27) 0,142 15
Komorbidite

1 22 (56,4) 10 (27) 32

2 8(20,1) 5(13,5) 13

3 1(2,6) 2(54) 3
Sedimentasyon mm/saat (medyan, min-max) 50 (2-122) 27 (2-137) 0,017* 34 (2-137)
CRP mg/l (medyan, min-max) 38 (1-220) 5 (1-116) 0,005* 13 (1-220)

ANCA: Anti-nétrofil sitoplazmik antikor, IiF: Indirekt immiinofloresan, p-ANCA: Periniikleer ANCA, c-ANCA: Sitoplazmik
ANCA, MPO: Miyeloperoksidaz, PR3: Proteinaz 3, ANA: Anti-niikleer antikor, CRP: C reaktif protein

*p<0,05

Ayrica  ANCA'lar vaskilit icin spesifik olmayip
immiinofloresan testi ilag iliskili vaskiilit, iilseratif kolit,
primer sklerozan kolanjit, otoimmiin hepatit, romatoid
artrit, SLE, interstisyel akciger hastalig, kistik fibroz ve
enfeksiyonlar gibi diger inflamatuar hastaliklarda atipik
ANCA modellerini de tespit edebilir.'®** Bizim
calismamizda da ANCA pozitifligi saptanan AV
disindaki diger inflamatuar hastaliklar arasinda Sjogren
sendromu, sistemik  sklerozis, romatoid  artrit,
andiferansiye bag doku hastaligi, anti-GBM hastalig1,
urtikeryal  vaskiilit, SLE, dev hiicreli arterit,
dermatomiyozit, primer antifosfolipid sendromu,
satkoidoz ve psoriatik artrit, primer biliyer siroz
mevcuttu. Ayrica enfektif endokardit, akciger kanseri,
tiiberkiiloz, iilseratif kolit ve kronik firtikerli olgularin
oldugunu da tespit ettik. Ulkemizden yapilan bir
calismada otoimmiin hastalik 6n tanis1 alan 1040
hastanin ANCA test sonuglar1 retrospektif olarak
degerlendirilmis, 44’tinde (%4,2) ANCA pozitif olarak
bulunmus ve 10’u (%22,7) kronik akciger hastaligi, 5’1
(%11,4) bag dokusu hastaligi, 5’1 (%11,4) artrit, 5’1
(%11,4) sistemik hastaliklar, 4t (%9,1) RA, 4’1 (%9,1)
vaskiilit, 4’4 (%9,1) iridosiklit, 2’si (%4,5) SLE, 2’si
(%4,5) MPA, 2’si (%4,5) ilseratif kolit, 1’1 (%2,2)
lokalize skleroderma tanis1 aldig1 bildirilmistir.™

2020 yilinda yapilan bir meta-analizde PR3-ANCA’nin
AlV icin %79,8-%86,6 arasinda degisen bir duyarhilik
ve %96,8-%98,3 dzgiillige sahip oldugu, MPO-ANCA

icin ise %58,1 duyarlilik ve %95,6 6zgiillik orani
bildirilmistir.** Bizim ¢alismamizda ise PR3-ANCA’nin
AIV  icin  duyarlilign  %60,9, ozgiilligi %64,1
saptanirken, MPO ANCA’nin ise duyarlilik %34,8,
ozgiilliigii %75,5 olarak hesaplandi. Bunun sebebi ATV
klinigi olmayan hastalardan ANCA testinin gereksiz
istenmis olmasi olabilir. Caligmamizda ANCA istenen
brang dagilimina baktigimizda %62 hastada Romatoloji
digt bir branstan ANCA istemi yapilip pozitif
saptanmast iizerine tarafimiza danigilmigs oldugunu
tespit ettik. ANCA testi yalnizca kiigiik damar vaskiiliti
diisiindiiren yiiksek klinik sliphe varliginda istenmeli,
aksi takdirde yanlis pozitif durumlar karmasaya sebep
olabilmektedir.

Anti-niikleer antikorlar niikleer antijenleri tanir ve bazi
ANA'lar anti-MPO antikorunu animsatan bir p-ANCA
paternine  sebep  olabilir.™®  Ozellikle ethanolle
sabitlenmis nétrofillerde bu gozlemlenebilir, ek olarak
formalin ile sabitlenmis notrofiller kullanilarak ekarte
edilebilir."® MPO ANCA yoklugunda p-ANCA paterni
tespit edilmisse ANA varligi degerlendirilmelidir.*®
Bizim c¢aliymamizda da 6 hastada p-ANCA tespit
edilmis, MPO negatif saptanirken ANA pozitif
saptanmigtir.

Calismamizin  limitasyonlar1 arasinda retrospektif
karakterde olmasi, hasta popiilasyonumuzun kiigiik
olmasi, biitiin hastalarda ANCA IIF bakilmamis olmasi
sayilabilir.
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Ayrica hastalarin nihai tamilart klinik tanilar olup,
¢alismanin retrospektif karakterinden 6tiirii herhangi bir
klasifikasyon kriteri kullanilmamistir. Caligmamizin
primer amact ANCA pozitif saptanan hastalari
degerlendirmek oldugundan, ka¢ hastada ANCA
istendigini ve kadarinda pozitif
saptandigini degerlendirmedik.

Caligmamizin her ANCA pozitifliginin romatolojik
hastalikla ve hatta AIV ile iliskili olmadigim
vurgulamasi nedeniyle ANCA pozitifligi ile karsilasan
klinisyenlere yol gosterici oldugunu diisiinliyoruz.
Yanlis pozitif sonuglar kafa karistiric1 olacagindan,
ANCA testi yalnizca kiigiik damar vaskiiliti siiphesi olan
olgularda istenmelidir. Ayrica, test istemi yapilirken IiF
ile birlikte spesifik antikorlar1 belirleyen ELISA testinin
de istenmesinin 6nemini vurguladik.

Sonug olarak ANCA testi sadece ATV’lerde degil, diger
otoimmiin hastaliklarda ve enfeksiyon, malignite iligkili
durumlarda da pozitif saptanabilmektedir. Inflamatuar
romatolojik hastalik tanisini 6ngérmede PR3 yiiksek
titre tespit edilmesi, eslik eden akut faz yiiksekligi
olmas1 ydnlendirici olabilmekle birlikte, ATV tanis1 icin
enfeksiyon ve malignite gibi durumlarin diglanmasi
Onem tasimaktadir.
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ASSOCIATION OF JAK2 F617 ALLELE BURDEN WITH
HEMATOLOGICAL PARAMETERS IN MPD PATIENTS

MPH Hastalarinda JAK2 F617 Allel Yiikii ile Hematolojik Parametrelerin Iliskisi
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Ferda Emriye PERCIN?

ABSTRACT
Objective: A point mutation in the JAK2 gene, resulting in the

substitution of valine for phenylalanine (JAK2 V617F), has
been associated with myeloproliferative disorders such as
polycythemia vera, essential thrombocythemia, idiopathic
myelofibrosis, myelodysplastic syndromes, chronic
myelomonocytic leukemia, systemic mastocytosis, chronic
neutrophilic leukemia, and eosinophilic disorders.

Material and Methods: The relation of JAK2 V617F mutation
has been studied in myeloproliferative disorder patients by
gPCR. The F617 allele was calculated using a standard
calibration curve, including less and more than 50% mutational
load groups.

Results: A significant relation was found among wild type (wt),
less and more than 50% groups, Regarding erythrocyte,
hematocrit, platelet, and leukocyte levels. A statistically
significant relation was found between wt and more than 50%
of groups regarding hemoglobin levels. The mutational load
increase has been shown to induce erythrocyte, hematocrit, and
leukocyte levels, except platelet levels.

Conclusion: In patients with myeloproliferative disorders,
gPCR screening of JAK2 gene mutation is indicated.

Keywords: JAK2, myeloproliferative disorders, qPCR, V617F

(07
Amag: JAK2 genindeki bir nokta mutasyonu, fenilalanin yerine
valinin gegmesi (JAK2 V617F) ile sonuclanmakla beraber,
polisitemi  vera,  esansiyel  trombositemi, idiyopatik
miyelofibroz, miyelodisplastik sendromlar, kronik
miyelomonositik 16semi, sistemik mastositoz, kronik nétrofilik
16semi ve eozinofilik bozukluklar gibi miyeloproliferatif
bozukluklarla iliskilendirilmistir.

Gere¢ ve Yontemler:
hastalarda JAK2 V617F mutasyonu alel yiikii gPCR yontemi ile

Miyeloproliferatif bozukluk tanili

incelenmigtir. F617 aleli, %50'den az ve fazla mutasyon yiikii
gruplarini igeren standart bir kalibrasyon egrisi kullanilarak
hesaplanmustir.

Bulgular: Yabanil tip (wt), %50'den fazla ve diisiik gruplar
arasinda eritrosit, hematokrit, trombosit ve l6kosit diizeyleri
acisindan anlamhi bir iligki bulundu. Wt ve %50'den fazla
gruplar arasinda hemoglobin diizeyleri agisindan istatistiksel
olarak anlamli bir iliski bulunmustur. Mutasyonel yiik artisinin
trombosit diizeyleri hari¢ eritrosit, hematokrit ve lokosit
diizeylerini indiikledigi gdsterilmistir.

Sonug: Miyeloproliferatif bozuklugu olan hastalarda JAK2 gen

mutasyonunun rutin taramasi endike olarak gériinmektedir.

Anahtar Kelimeler: JAK2, miyeloproliferatif hastaliklar, qPCR,
V617F
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INTRODUCTION
A missense mutation in the Janus tyrosine kinase 2
(JAK2) gene, results in a change of valine for
phenylalanine (JAK2 V617F). Polycythemia vera (PV),
myeloproliferative disorders (MPD) and essential
thrombocythemia (ET) are related to this mutation.??
This mutation has been demonstrated to be in 65-97% of
PV patients; 23-57% of ET patients and 35-57% of
myelofibrosis patients.?*
It has been reported that the conformational changes in
JAK2 protein phosphorylate specific tyrosine residues
on the intracellular domain of the receptor.® The intrinsic
inhibitory mechanism is inhibited by JAK2 gene V617F
mutation and it overactivates the JAK2 protein. This
may cause constitutional activation of its receptors,
aberrant downstream signaling, and an increase in
hematopoiesis.®
JAK2 V617F mutation is a major diagnostic criterion
according to the 2008 WHO classification. The patients
with ET carrying this mutation have been reported to
have an increased risk of arterial and venous thrombosis,
also patients with PV have been reported to have an
increased risk of thrombosis.”8 Besides, JAK2 is also
helpful to distinguish between primary and secondary
thrombocytosis regarding long-term follow-up.®
The V617F mutation in the JAK2 gene has been
accepted as a characteristic of myeloproliferative
diseases.? In patients with PV, a significant correlation
has been indicated between V617F mutation and
leukocytosis, high hematocrit values and thrombosis.®
Also, this mutation has been reported to be both a
reliable and noninvasive molecular marker for
myeloproliferative diseases, so it can be recommended
as a first test for diagnosing. myeloproliferative
diseases.’® Clonally increasing of the cells
carrying V617F mutations tend to turn into cells
carrying the heterozygous mutation in the first place
and then turn into the cells carrying the homozygous
mutation. This increases the F617 allele ratio from 0-
50% to 50-100%. Also, the JAK2 allele burden of more
than 50% has been reported to be a risk factor for
progression to myelofibrosis in PV.3%12 The higher
JAK2 allele burden has also been related to more
advanced myelofibrosis, greater splenomegaly, and
higher white blood cell count in polycythemia vera.®
In a recent study, the genetic test results of JAK2 V617
mutation in Philadelphia negative myeloproliferative
neoplasm patients revealed 67%, 33% and 25% of
incidence  in  polycythemia  vera,  essential
thrombocytosis and primary myelofibrosis groups,
respectively.®®
This mutation is reported to be present in 95% of
patients with PV and 50-60% of patients with essential
thrombocythemia or primary myelofibrosis.**

In this study; we investigated, the relation between JAK?2
V617F mutation allele burden and hematological
parameters of myeloproliferative disorder patients.

MATERIALS AND METHODS
Patients
A total of 196 myeloproliferative disorder patients
(female=75, male=121) were studied retrospectively
and 111 of them (female=32; male=79; mean age=46.5)
were diagnosed as PV; 43 of them (female=20;
male=23; mean age=49.7) were diagnosed as MPD and
42 of them (female=23; male=19; mean age=45.2) were
diagnosed as thrombocytosis. Written informed consent
form was obtained from the patients. We took venous
blood samples (5 ml in tubes containing EDTA) of
patients were stored at -20 °C until DNA isolation.
Hematological parameters including; red blood cell
(Rbc), hemoglobin (Hgb), hematocrit (Hct), leucocyte
count (Whbc), and platelet (PIt) levels were analyzed in
PV and other MPD groups (Tables 1, 2).
An informed consent form had been obtained and this
study was approved by the Clinical Researches Ethics
Committee of the Ankara Etlik City Hospital (Protocol
no: AESH-BADEK-2024; Date:22.05.2024)
gPCR
The genomic DNAs were extracted and JAK2 V617F
target was PCR amplified and detected by TagMan
probes using an ABI real-time PCR instrument. Allelic
discrimination is facilitated by software analysis of the
fluorescence data. The F617 allele was calculated using
a standard calibration curve, revealing less and more
than 50% mutational load groups.
Statistical analysis
Statistical analyses were performed with SPSS (IBM
Corp. Released 2020. IBM SPSS Statistics for
Windows, Version 27.0. Armonk, NY: IBM Corp).
Distribution of variables was investigated using
Kolmogorov-Simirnov test. Significance of differences
for mean values was determined by the independent T-
test. Data were presented as mean. The one-way analysis
of variance test was used to compare the hematological
parameters between groups. A p value below 0.05 was
accepted as significant.

RESULTS

Our results revealed no significant relationship between
gender and JAK2 V617F mutation (p> 0.05). At the
same time, no relation was found between indication and
JAK?2 mutation (p> 0.05).

In all of the patients, a significant increase in Rbc, Hct,
and Whbc values between less and more than 50%
mutational load groups with respect to wild-type group
was found (p <0.05). Also, the increase in Rbc, Hct,
and Whc values and decrease in PIt values was also
detected in sperate groups of PV, MPD and
thrombocytosis
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patients. Besides, a significant correlation was found
between more than 50% mutational load and wild-type
groups regarding Hgb values (p <0.05). Finally, a

significant decrease in PIt values was found between
less and more than 50% mutational load groups (Table
1,2).

Table 1: The Rbc, Hgb, Hct, Pt and Whc mean values in PV group (n=111), MPD(n=43), and thrombocytosis (n=42)
groups with respect to wt, JAK2 allele burden <%50 and JAK2 allele burden >%50 values

PV Thrombocytosis
JAK2 JAK2 JAK2 JAK2 JAK2
allele allele allele allele allele
burden burden burden burden burden P
<50%  >50% <50% <50%  <50%

Rbc (x10/u) 4.27 493 6.99 4.66

6.12 4.42 474 6.37 <0.05%23

Hgb (g/dL) 123 1402 1653  14.38

18.60 12.72 13.53 17.30 <0.05'%3

Hct (%) 36.07 41.74 51.76 41.9

54.7 3.4l 40.12 51.7 <0.05%23

PIt (x10/ul)  387.99 656 519.51 390.23

348 452.97 579.86 1081 <0.05'%3

Whbc (x10/ul) 8.13 10.79 1518  9.307

124 8.043 9.76 13.2 <0.05%23

wt: wild type; Rbc: Red blood cell; Hgb: Hemoglobin,Hct: Hematocrit; Plt: Platelet; Wbc: White blood cell PV, 2MPD,

3Thrombocytosis

p<0.05; between wt and JAK? allele burden <50% for PV, MPD and thrombocytosis groups
p<0.05 between wt and JAK?2 allele burden 50% for PV, MPD and thrombocytosis groups
p<0.05 between JAK2 allele burden<50% and JAK2 allele burden>50% for PV, MPD and thrombocytosis groups

Table 2: The Rbc, Hgb, Hct, PIt ve Whc mean values in total (n=196) with respect to wt, JAK2 allele burden <%50 and

JAK2 allele burden >%50 values

JAK2 allele burden JAK?2 allele burden

wt >50% P
Rbc (x10/u) 451 6.93 <0.05
Hgb (g/dL) 13.64 16.66 <0.05
Hect (%) 39.79 51.95 <0.05
Plt (x10/ul) 393.05 508.79 <0.05
Whc (x10/ul) 8.95 15 <0.05

wt: wild type; Rbc: Red blood cell; Hgb: Hemoglobin,Hct: Hematocrit; Plt: Platelet; Wbc: White blood cell

p<0.05; between wt and JAK2 allele burden <50% for total groups
p<0.05 between wt and JAK2 allele burden 50% for total groups

p<0.05 between JAK2 allele burden<50% and JAK2 allele burden>50% for total groups

DISCUSSION

Polycythemia vera, essential thrombocythemia, and
idiopathic myelofibrosis have been reported to be clonal
myeloproliferative disorders. Patients with the V617F
mutation have been reported to have a significantly
longer duration of disease and a higher rate of
complications in myeloproliferative disorders.'? Also,
JAK2 mutation has been reported to be a reliable marker
for myeloproliferative disorders.1%!

An association between JAK2 V617F allele burden and
WBC in PV patients had been reported, but relationships
with RBC count, Hct, and Hb levels could not be
demonstrated.’> Also, an increased allele burden has
been reported to be correlated with increases in
thrombosis and disease transformation.’® Besides,
Vannucchi et al. categorized their patients into four
distinct groups according to their JAK2 V617F allele
burden. They reported that patients with an allele burden
of 75% or higher exhibited a significantly elevated risk
of thrombosis during the follow-up period.r” There is
evidence showing that JAK2 V617F allele burden may

progressively increase with age.*® Although the majority
of studies divided the patients using a 50% JAK2 VV617F
allele burden as a cut-off, other studies revealed 58%
and 70%.%9%0

In previous studies, JAK2 V617F mutation in PV has
been reported to be between 69.6-94.7%. It also has a
great importance for the diagnosis of patients.®4% The
expression of JAK2 V617F mutation in PV results in
erythrocytosis, which involves the JAK2-signaling
pathway.? JAK2 mutation also correlated to the severity
of the clinical phenotype.® In this study, the JAK2
mutation rate in PV patients was found to be 24.2%.
The JAK2 gene mutation in myeloproliferative disease
has been reported to be 70% and is also reported to be a
reliable molecular marker.'® Also, differences in Hgb,
Hct, and neutrophil percentages between V617F
positive and negative patients with ET have been
reported.* Our study revealed the ratio for MPD to be
23.5%. The difference between the literature and our
values may be related to the limited number of patients
in our study and inadequate exclusion of secondary
polycythemia.
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JAK2 V617F mutation is a major diagnostic criterion
and the JAK2 mutation rate due to early treatment is of
great importance.”® Recent studies indicate direct
relationships between F617 allele burden and
hemoglobin concentration, white blood cell count,
spleen size, and age-adjusted bone marrow cellularity.
Also, an inverse relationship was found between F617
allele burden and platelet count.>® Regarding our study,
we found that regardless of the indication, JAK2
expression affects blood parameters. Also, we detected
that the increase in the JAK2 VV617F mutation rate leads
to an increase in Rbc, Hct, Hgb, and Whbc levels
whereas a decrease in Plt levels.

In conclusion, gPCR screening of JAK2 V617F
mutation in myeloproliferative disorders has a very great
importance regarding early diagnosis treatment of the
patients.
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ABSTRACT

Objective: Peptic ulcer perforation (PUP) is a severe
complication of peptic ulcer disease, characterized by acute
abdominal pain and systemic inflammation. The systemic
immune-inflammatory index (S1I) has emerged as a promising
biomarker for evaluating inflammation in various acute
conditions, including PUP. This study investigates the
diagnostic and prognostic value of SIII in PUP, focusing on its
ability to predict complications and mortality.

Material and Methods: This retrospective, single-center study
included 150 PUP patients and 150 control patients who
presented between January 2021 and December 2024. Data on
the cases' demographics, vital signs, and laboratory findings
were collected. Based on clinical and postoperative findings,
patients were divided into complicated (CPUP) and non-
complicated peptic ulcer perforation (NCPUP) groups.
Statistical analyses, including ROC curve analysis, were
performed to evaluate the diagnostic accuracy and prognostic
value of SIII.

Results: SlII levels were significantly higher in PUP patients
than controls (p<0.001). In CPUP patients, SlII levels were
higher than in NCPUP patients (p<0.001). ROC analysis
showed high diagnostic performance of SllI in identifying PUP
(AUC=0.945,  sensitivity=84.7%,  specificity=96%). In
predicting complications and mortality, Sl demonstrated
moderate diagnostic accuracy (AUC=0.693 and AUC=0.745,
respectively). In gastric PUP cases, complication rates were
higher, and mortality was associated with increased SlllI,
neutrophil-lymphocyte ratio, and decreased lymphocyte-
neutrophil ratio.

Conclusion: SllI is a reliable biomarker for the diagnostic
success of PUP and for predicting complications and mortality.
Its integration into clinical practice could improve patient
management and outcomes. Further studies are needed to
validate these findings in larger populations.

Keywords: Peptic ulcer perforation, systemic immune-
inflammatory index, emergency department, complications

(07

Amac: Peptik ulkus perforasyonu (PUP), akut karin agrisi ve
sistemik inflamasyonla karakterize peptik ilser hastaliginin
ciddi bir komplikasyonudur. Sistemik immiin-inflamatuvar
indeks (SIII), PUP dahil olmak iizere gesitli akut durumlarda
inflamasyonu degerlendirmek i¢in umut verici bir biyobelirteg
olarak ortaya c¢ikmistir. Bu c¢aligma, komplikasyonlar1i ve
mortaliteyi tahmin etme yetenegine odaklanarak PUP'ta SIII'in
tanisal ve prognostik degerliligini aragtirmaktadir.

Gere¢ ve Yontemler: Bu retrospektif, tek merkezli ¢aligmaya
Ocak 2021 ile Aralik 2024 arasinda bagvuran 150 PUP hastasi
ve 150 kontrol hastasi dahil edildi. Olgularin demografi, vital ve
laboratuvar bulgulariyla ilgili veriler toplandi. Hastalar klinik ve
postoperatif bulgularina gére komplike (KPUP) ve komplike
olmayan peptik ulcus perforasyonlari (NKPUP) gruplarina
ayrildi. SIII'in tanisal dogrulugunu ve prognostik degerini
degerlendirmek icin ROC curve analiz de dahil olmak {izere
istatistiksel analizler yapildi.

Bulgular: SIII diizeyleri PUP hastalarinda kontrollere kiyasla
onemli 6l¢lide daha yiiksekti (p<0,001). KPUP hastalarinda SIII
diizeyleri NKPUP hastalarina kiyasla yiiksekti (p<0,001). ROC
analizi, PUP'u tanimlamada SIII i¢in yiiksek tani1 performansi
gosterdi  (AUC=0,945, sensitivite=84,7%, spesifite=96%).
Komplikasyonlar1 ve mortaliteyi tahmin etmede SIII, orta
diizeyde tani dogrulugu gosterdi (sirasiyla AUC=0,693 ve
AUC=0,745). Gastrik PUP vakalarinda komplikasyon oranlart
daha yiiksekti ve mortalite, artan SIII, nétrofil-lenfosit orani ve
azalan lenfosit-notrofil orant ile iliskiliydi.

Sonug: SIII, PUP'un tanisal basarisi, komplikasyonlar1 ve
mortaliteyi Ongdrmesi agisindan giivenilir bir biyobelirtectir.
Klinik uygulamaya entegrasyonu hasta yOnetimini ve
sonuglarin1  iyilestirebilir.  Bu  bulgular1  daha  genis
popiilasyonlarda dogrulamak i¢in daha fazla ¢alisma yapilmasi
gerekmektedir.

Anahtar Kelimeler: Peptik iilser perforasyonu, sistemik immiin
inflamatuvar indeks, acil servis, komplikasyon
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INTRODUCTION
Peptic ulcer perforation (PUP) is one of the most serious
complications of peptic ulcer disease and usually
presents with acute abdominal pain, shock, and
abdominal tenderness. Peptic ulcer is a condition in
which a wound occurs in the gastric or duodenal
mucosa, and a perforation occurs when this wound
perforates the stomach or intestinal wall.! This condition
is a clinical emergency requiring immediate surgical
intervention. Factors such as Helicobacter pylori
infection, NSAID use, and smoking play an essential
role in the etiology of PUP.2
The systemic immune-inflammatory index (SIII) is
increasingly gaining attention as a biomarker that
evaluates the degree of inflammation. The systemic
immune-inflammatory index (SII) reflects the level of
systemic inflammation in the body. Especially after
acute illnesses and surgical interventions, monitoring
inflammation is reported to be an important tool for
evaluating the prognosis and response to treatment of
patients.®® Monitoring the course of inflammation in
PUP is important to guide patients’ treatment response
more accurately.
Systemic inflammation may affect the prognosis of
peptic ulcer perforations and its early detection may help
optimize the treatment process. In this context, the role
of SHI in determining inflammation associated with
PUP is being investigated increasingly in clinical
practice. In our study, we aimed to investigate the value
of Sl in determining PUP and predicting complications
and mortality and to contribute to the literature with our
results.

MATERIALS AND METHODS
Study setting
Our study was conducted retrospectively between
January 1, 2025, and February 1, 2025. The study was
conducted with 150 patients who applied to our
hospital's emergency department with abdominal pain
and were subsequently diagnosed with PUP and met the
study inclusion criteria, and 150 control group cases.
Study Population
Our study was conducted retrospectively and single-
centered in the emergency department of a tertiary
hospital. Our hospital has an average of 560 patient
applications to our emergency department per day, has a
bed capacity of 510, and is one of the largest hospitals
in our province.
Patients presenting with abdominal pain between
January 1, 2021, and December 31, 2024, who were
subsequently diagnosed with peptic ulcer perforation
were included in the study. Among these patients,
patients whose outcomes could not be tracked, patients
whose PUP was not detected during the operation,
pregnant and pediatric patients, and patients with

missing data were excluded from the study. In addition,
only the first application of patients with repeated
applications was used.

Furthermore, patients with a history of hematological
disease were excluded from the study due to the use of
neutrophil, lymphocyte, and platelet parameters in the
calculation of the systemic immune-inflammatory
index. Similarly, patients with signs of active infection
other than PUP at the time of admission -such as
pneumonia, urinary tract infection, or soft tissue
infections- were also excluded, as these conditions could
affect systemic inflammatory parameters. The presence
of such infections was evaluated using clinical findings,
radiological imaging, and laboratory markers, including
elevated procalcitonin and/or other infection indicators.
Data collection

Patients were detected by scanning the automation
system (PANATES®) during the study. For PUP, the
ICD10 diagnosis codes “K27.0, K27.1, K27.4, K27.5,
K27.6” were used from the automation system. Three
hundred forty-two patients were detected with the scan.
Some of the 342 cases identified were not included in
the study. Those not included in the study were: those
without PUP, those with incomplete data, those who did
not accept surgery, those who were discharged at their
request, and those whose outcome could not be followed
up because they were referred to another center due to
the need for an intensive care unit (ICU), and the entries
of patients with repeated applications in their subsequent
applications.

In total, 192 eligible cases remained after exclusions.
From these, 150 patients were randomly selected based
on the order of presentation. For the control group,
patients of similar age and gender who applied to the
general surgery clinic and were planned to undergo
endoscopy imaging and had no suspicion of perforation
were included.

For the study, demographic data (age and gender),
clinical data (vital findings, laboratory test results,
neutrophil-lymphocyte ratio (NLR), lymphocyte-
neutrophil ratio (LNR) obtained from these results, and
systemic immune-inflammatory index (SIII)), location
of peptic ulcer in cases (stomach, prepyloric,
duodenum), presence of complications, patient
outcomes (ward admission and intensive care unit
admission), length of stay, and mortality status were
scanned retrospectively. The obtained data were entered
into the previously prepared case form and archived by
assigning a case number. Additionally, C-reactive
protein (CRP) levels were retrospectively obtained and
recorded as a supporting inflammatory marker. These
values were used in the general evaluation of the
systemic inflammatory response and were taken into
consideration in the interpretation of SlIl values and
clinical progression.
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Splenectomy due to inflammatory conditions seen
during the operation or sepsis seen after surgery were
considered complications. The cases were then
classified into two groups as complicated peptic ulcer
perforation (KPUP) and non-complicated peptic ulcer
perforation (NKPUP).

ST was calculated using the following
formula: SIII = (neutrophil x platelet) / lymphocyte
formula was calculated.”®

Statistical Analyses

Data were analyzed with SPSS Package Program
version 24.0. Number, percentage, mean, standard
deviation, median, minimum, and maximum were used
in the presentation of descriptive data. The conformity
of the data to normal distribution was evaluated with
Kolmogorov-Smirnov Test. In univariate analysis,
continuous variables showing normal distribution were
expressed as Meantss and compared using t-test.
Pearson chi-square test was used in the analysis of
categorical variables. Fisher's exact test was used in the
presence of less than 5 variables in categorical variables.
A t-test was used for the comparison of two independent
numerical data. Spearmen's correlation test was used in
the correlation analysis of multiple variables. Diagnostic
accuracy was assessed using ROC (receiver operating
characteristic) curve analysis. Appropriate cut-off
values were determined, and sensitivity and specificity
values were calculated for parameters with an area under

the curve (AUC) above 0.600. p<0.05 was accepted as
the statistical significance level.

Ethics committee approval was obtained from the ethics
committee of our third-level hospital (Ethics committee
decision numbered 2024-155)

Our study was conducted following the Declaration of
Helsinki and the principles of good clinical practice.

RESULTS
Our study included 150 patients and 150 controls. The
patients included in the control group were randomly
created in a way that their age and gender were similar.
The mean age was 53.29+16.17 years in the patient
group and 52.11+13.43 years in the control group. No
significant difference was found between the patient and
control groups in terms of vital parameters. In laboratory
tests, WBC, neutrophil, platelet, and CRP levels were
found to be significantly higher in the patient group than
in the control group (p<0.001 for each parameter); while
the lymphocyte level was significantly higher in the
control group (p<0.001) (Table 1).
When the laboratory parameters of the cases were
compared; the mean NLR and SlII in the patient group
with peptic ulcer perforation were significantly higher
than in the control group, while the LNR was
significantly lower (Table 1) (p<0.001 for each
parameter).

Table 1: Comparison of demographic and clinical data of case and control groups

Patient group

Control group

Parameter Sub-parameter N (%), meansd n (%), meanzsd p*
Age 53.29+16.17 52.11+13.43 0.492
Gender Male 77 (51.3) 76 (50.7) 0.908
Female 73 (48.7) 74 (49.3)
Systolic BP (mmHg) 126.63+28.41 131.794+21.87 0.884
Vital Parameters Diastolic BP (mmHg) 76.52+16.69 78.42+14.28 0.924
Pulse (Beats/min) 94.03£19.71 92.79+17.82 0.864
WBC (x10%/L) 13.37+7.64 7.37+1.56 <0.001
Neutrophil (x10%/L) 11.40+7.13 4.53+1.18 <0.001
Laboratory Values Lymphocyte (x10%/L) 1.18+0.89 2.16+0.59 <0.001
Platelet (x10%/L) 307.18+108.65 264.37+66.35 <0.001
CRP 89.91+77.36 3.63+£5.71 <0.001
NLR 15.97+18.22 1.24+0.84 <0.001
Ratios LNR 0.13+0.10 0.50+0.16 <0.001
SII 4935.90+6069.98 600,12+305.80 <0.001

sd: Standard deviation, BP: Blood pressure, NLR: Neutrophil-lymphocyte ratio,LNR: Lymphocyte neutrophil ratio, SII: Systemic

immune-inflammatory index
*: Pearson y? Test and T-Test were used

Complications were observed in 37 cases in our study.
These cases were included in the complicated peptic
ulcus perforation (KPUP) group, while 113 cases were
evaluated as the non-complicated peptic ulcus
perforation (NKPUP) group. The mean age in KPUP
cases was found to be statistically significantly higher
than that of NKPUP cases (p=0.012). There was no

significant difference between KPUP and NKPUP cases
in terms of gender (p<0.05). No significant difference
was found between the two groups in terms of vital
parameters. In KPUP cases, when compared to NKPUP
cases, the mean values of platelet and CRP levels were
significantly ~ higher  (p<0.001 and p<0.001,
respectively); no significant difference was found
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between the mean neutrophil and lymphocyte levels.
Again, in KPUP cases, Sl was significantly higher than
in NKPUP cases (p<0.001); and no significant
difference was found between the mean NLR and LNR
(Table 2).

When the location of the lesions detected in the cases
was examined, it was determined that complications
were more common in PUP cases seen in the stomach
and this situation was statistically significant (p=0.001).

No significant relationship was found between the
complication status and the size of the lesion. When the
outcome of the cases was evaluated according to the
complication status, it was seen that the intensive care
unit stay level was significantly higher in KPUP cases
(p<0.001); and mortality was significantly higher
(p=0.004). There was no significant difference between
the two groups in terms of hospitalization duration
(Table 2).

Table 2: Comparison of demographic and laboratory data of KPUP and NKPUP cases

Parameter Sub Parameter CPUP (n=37) NCPUP (n=113) «
n (%), mean+sd n (%), meantsd P
Age (years) 59.08+15.21 51.40+16,09 0.012
Male 20 (26.0) 57 (74.0)
Gender Female 17 (23.3) 56 (76.7) 0.704
Systolic BP (mmHg) 120.594+21.68 123.66+22.42 0.304
Vital parameters Diastolic BP (mmHg) 74.46£11.52 76.18+£16.41 0.283
Pulse (Beats/min) 91.16+20.58 94.66+18.72 0.925
Temperature (°C) 36.57+0.51 36.58+0.49 0.913
Neutrophil (x10%/L) 11.77+10.67 11.2845.57 0.717
Laboratory Lymphocyte (x10%/L) 0.924+0.90 1.27+0.87 0,040
parameters Platelet (x10%L) 391.86+105.32 297.45+94.84 <0.001
CRP 144.14+74 .47 72.16£69.92 <0.001
NLR 19.61+16.83 14.78+18.56 0.162
Ratios LNR 0.10+0.08 0.14+0.11 0.052
Sl 8052.374+9040.72 3915.47+4299.48 <0.001
Stomach 4(10.8) 0(0.0)
Lesion Site Prepyloric 0 (0.0) 6 (5.3) 0.001
Duodenum 33(89.2) 107 (94.7) ‘
Lesion width (mm) 6.57£2.15 5.82+3.47 0.221
S Hospital ward admission 12 (32.4) 78 (69.0)
Finalization ICU Admission 25 (67.6) 35 (31.0) <0.001
Hospitalization duration 9.57+5.83 8.14+3.39 0.069
. No 22 (59.5 93 (82.3
Mortality Yes 15 24052 20 §17.7; 0.004

Sd: standart deviation, BP: blood pressure, NLR: Neutrophil-lymphocyte ratio, LNR: Lymphocyte neutrophil ratio, SIII:

Systemic immune-inflammatory index
*: Pearson y? Test and T-Test were used

Mortality due to PUP was observed in 35 cases in our
study. No significant difference was found in terms of
age and gender in cases with mortality. In vital
parameters, systolic and diastolic blood pressures were
significantly lower in cases with mortality than in living
cases; pulse was significantly higher. No significant
difference was found in terms of fever. In laboratory
tests performed on the cases; it was determined that
platelet and CRP levels were significantly higher in
cases with mortality; there was no significant difference
in terms of lymphocytes and neutrophils. The NLR and
SIII parameters of the cases were significantly higher in
cases with mortality (p=0.005 and p<0.001,
respectively); while the LNR level was significantly
lower (p=0.001). While mortality was significantly
higher in cases hospitalized in the ICU, no significant
difference was found between the two groups in terms

of hospitalization time, lesion size and outcome (Table

3).

In the ROC curve analysis performed for the diagnostic
value of SIlI in the diagnosis of PUPs; it was determined
that it was a successful marker with a sensitivity of
84.7% and a specificity of 96% (AUC=0.945; 95% CI:
0.917-0.972; p<0.001) for a cut-off value of 1201.52. In
the ROC curve analysis, we performed to determine the
value of Sl in predicting complication status and
mortality in PUPs; For the distinction between KPUP
and NKPUP, it was found that the sensitivity was 62.2
and the specificity was 71.7% (AUC=0.693; 95% ClI:
0.597-0.790; p<0.001) for the SII cut-off value of
4105.21; and for mortality, it was found that the
sensitivity was 91.4 and the specificity was 53.9%
(AUC=0.745; 95% CI: 0.655-0.835; p<0.001) for the
Sl cut-off value of 2373.36 (Figure 1 and Table 3).
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Table 3: Comparison of demographic and laboratory data of PUP cases according to mortality status

Parameter Sub-parameter Exitus cases (n=35) Living cases (n=115) .
n (%), meantsd n (%), mean+sd

Age (years) 57.74+18.51 51.94+15.22 0.063
Male 19 (54.3) 58 (50.4)

Gender Female 16 (45.7) 57 (49.6) 0.690
Systolic BP (mmHg) 106.95+18.72 128.76£21.22 0.038

Vital parameters Diastolic BP (mmHg) 58.63+£10.57 77.61£15.48 0.028
Pulse (Beat/min) 101.62+23.85 92.60+19.27 0.014
Temperature (°C) 37.13+0.68 36.68+0.53 0.082
Neutrophil (x10%L) 12.03£9,28 11.21£6.37 0.553

Laboratory Lymphocyte10%/L) 0.63+£0.31 1.35+£0.94 <0.001

parameters Platelet (x10°%/L) 360.54+92.87 290.94+108.25 0.001
CRP 110.63+79.72 83.61+75.86 0.070
NLR 23.56+21.79 13.66+16.40 0.005

Ratios LNR 0.08+0.07 0.14+0.11 0.001
Sii 8648.11+8545.94 3806.10+4566.87 <0.001
Stomach 2 (5.7) 2(1.7)

L Prepyloric 3(8.6 3(2.6

Lesion site Duodenum 30( (85).7) 11(0 (7)8.6) 0.113

Lesion width (mm) 6.69+2.72 5.8043.32 0.153

Finalization Hospital Ward Admission 15 (42.9) 75 (65.2) 0.018
ICU Admission 20 (57.1) 40 (34.8)

Hospitalization duration 9.314+5.33 8.24+3.71 0.182

sd: Standard deviation, BP: Blood pressure, NLR: Neutrophil-lymphocyte ratio, LNR: Lymphocyte neutrophil ratio, SIlI: Systemic
immune-inflammatory index
*: Pearson y? Test and T-Test were used

ROC Curve for the Diagnosis ROC Curve for Complication ROC Curve for Mortality
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Figure 1: SII1 ROC Analysis in diagnostic evaluation and prediction of complications and mortality in peptic ulcer

perforation

DISCUSSION

PUP is one of the most common complications of peptic
ulcer disease and is frequently seen in individuals
between the ages of 40-50. PUP is a cause of acute
abdomen and can result in clinical conditions such as
peritonitis, sepsis, and mortality.® Although gender
distribution is equal; mortality and morbidity increase
with age.101!

In our study, the success of Sl in predicting
complications and mortality in the diagnosis of PUP was
evaluated and our results showed that SlII was a
successful parameter both in determining PUP patients

and in predicting complications and mortality. We saw
that it had high levels of AUC, sensitivity, and
specificity (0.945, 84.7% and 96%, respectively),
especially in determining PUP cases. In this context, we
thought that SI1I would be beneficial in clinical use in
the diagnosis of PUP.

It is seen that many parameters have been investigated
in the literature regarding the diagnosis and progression
of PUP. In the study conducted by Bilge et al.; in the
diagnosis of PUP, the diagnostic value of
platelet/albumin was investigated, and it was stated that
it was significant as a diagnostic biomarker.!? Jafarzadeh
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et al. suggested the usability of the correlation between
Helicobacter pylori positivity, WBC and NLR for the
diagnosis of PUP.™® Kondo et al. also showed in their
study that Helicobacter pylori eradication in PUP cases
reduced blood neutrophil and monocyte counts.'* Again,
some studies in the literature investigated some
biomarkers to predict PUP-related mortality. In the
study conducted by Aydin et al., they evaluated several
parameters in predicting mortality in PUP cases and
reported that platelet-lymphocyte ratio, neutrophil-
lymphocyte ratio, and lymphocyte level were usable
markers in predicting the risk of postoperative
mortality.® In another study in the literature, Seow et al.
investigated the success of low serum albumin level in
predicting gastric resection in PUP cases and reported
that it was a significant biomarker in their study
results.'® In our results, it was found that NLR and LNR
parameters showed significant differences in PUP
diagnosis and mortality prediction.

In the study conducted by Tas et al.; it was seen that the
average age of PUP cases was 51.7 years; in the study
conducted by Ugochukwu et al.; it was 39.5 years; in the
study conducted by Bilge et al.; it was 46.3 years.!217:18
In our study, the average age in PUP cases was found to
be 53.29+16.17 years. While our results were similar to
the study conducted by Tas et al.; it was found to be
higher than the results of Ugochukwu et al. and Bilge et
al. We think that this difference is due to the elderly
population in the region where our study was conducted.
While gender was previously a predisposing factor for
peptic ulcer disease; the widespread eradication of
Helicobacter pylori, changes in socioeconomic income
levels in countries, and the introduction of proton pump
inhibitors in 1989 have both increased the age of PUP
and equalized the gender distribution.*®?° In our study,
while the ratio of women and men was similar, no
significant difference was found between complications
and mortality and gender. Our results are similar to the
literature. One of the factors that most affect mortality
in PUP cases is complications. In our study,
complications were seen in 24.7% of the cases. Sepsis
constitutes a large portion of these complications.? In
PUP cases, there is a variability in abscess formation and
sepsis severity according to the perforation location. In
the literature, Fong's study reported that postoperative
abscess formation and sepsis development were higher
in cases with gastric PUP than in cases with duodenal
PUP.2L In our study, it was observed that the
complication rate was significantly higher in cases
where the PUP site was the stomach compared to other
lesion sites (prepyloric and duodenum). Our results
support Fong's results in this context. However, in our
study, there was no significant relationship between
lesion size and complications and mortality. Since there

is no similar study on this subject, a comparison could
not be made.

There were some limitations to our study. The most
important of these limitations was that our study was
retrospective and some of the data obtained were
dependent on physician notes. Our second limitation
was that cases of peptic ulcer perforation that used a
different diagnosis code were missed, except for the
patients obtained by scanning the diagnosis codes.
Another limitation is that since the comorbidities
(chronic disease history, chronic drug use history and
predisposing factors (chronic smoking or alcohol habits)
of the cases could not be found for each patient, these
parameters could not be used in the study. However, we
do not think that the factors that may arise from this
situation will create a significant change in the study
results.

In our study, we think that SIII can be a significant
parameter in both diagnostic evaluation and prediction
of complications and mortality in PUP cases. We also
found that NLR and LNR showed promising results in
the diagnosis of PUP. However, SIII needs to be
supported with more patients and multicentre studies
before it can be used in PUP cases.
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Derleme

THE RELATIONSHIP BETWEEN CANCER AND
ENDOPLASMIC RETICULUM STRESS-INDUCED APOPTOSIS

Kanser ve Endoplazmik Retikulum Stres Indiiklii Apoptoz Arasindaki iliski

Eser CAKMAK!

Birsen BILGICI*

1 Department of Medical Biochemistry, Faculty of Medicine, Ondokuz Mays University, SAMSUN, TURKIYE

ABSTRACT
The endoplasmic reticulum (ER) plays a central role in critical

cellular processes such as protein synthesis, folding, and lipid
biosynthesis. ER stress is triggered by the accumulation of
misfolded proteins and activates the Unfolded Protein Response
(UPR) pathways to ensure cell survival. The UPR attempts to
restore ER homeostasis through sensors such as PKR-like ER
Kinase (PERK), Inositol-Requiring Enzyme 1 (IRE1), and
Activating Transcription Factor 6 (ATF6). However, prolonged
or severe ER stress can lead to cell death by triggering
apoptosis. In cancer cells, factors such as hypoxia, nutrient
deprivation, and oxidative stress in the tumor microenvironment
contribute to chronic ER stress. Under these conditions,
activation of the UPR supports cancer cell survival, while
excessive ER stress can induce apoptosis. The role of ER stress
and the UPR in cancer progression is complex due to their dual
effects in both promoting tumor growth and triggering
apoptosis. For instance, the IREla-X-Box Binding Protein 1
(XBP1) and PERK-Eukaryotic Translation Initiation Factor 2a
(elF2a)- Activating Transcription Factor 4 (ATF4) pathways
can enhance survival and chemoresistance in cancer cells, while
pro-apoptotic signals such as C/EBP Homologous Protein
(CHOP) and c-Jun N-Terminal Kinase (JNK) can trigger cell
death. Understanding this balance offers new targets for cancer
therapy. Proteasome inhibitors and other agents that increase ER
stress have therapeutic potential by inducing apoptosis in cancer
cells. This review examines the molecular mechanisms of ER
stress, the UPR, and ER stress-induced apoptosis, discussing
how these processes can be manipulated in cancer cells and how
new treatment strategies can be developed. Targeting ER stress
pathways may represent a promising approach, particularly for
chemoresistant tumors.

Keywords: Endoplasmic reticulum stress, unfolded protein
response, apoptosis, cell survival, cancer

(07
Endoplazmik retikulum (ER); protein sentezi, katlanmasi ve
lipid biyosentezi gibi kritik hiicresel siireglerde merkezi bir rol
oynar. ER stres, yanlis katlanmig proteinlerin birikmesiyle
tetiklenir ve hiicrenin hayatta kalmasini saglamak i¢in Unfolded
Protein Response (UPR) yolaklarni aktive eder. UPR; PRKR
benzeri ER kinaz (PERK), inozitol gerektiren enzim 1 (IRE1)
ve aktive edici transkripsiyon faktor 6 (ATF6) gibi sensorler
araciligryla ER homeostazini restore etmeye calisir. Ancak,
uzun siireli veya siddetli ER stres, apoptozu tetikleyerek hiicre
Olimiine  yol acgabilir.  Kanser hiicrelerinde, timor
mikrogevresindeki hipoksi, besin yetersizligi ve oksidatif stres
gibi faktorler kronik ER strese neden olur. Bu kosullar altinda,
UPR'nin aktivasyonu kanser hiicrelerinin hayatta kalmasini
desteklerken, asir1 ER stres apoptozu indiikleyebilir. ER stres ve
UPR'nin kanser progresyonundaki rolii, hem tiimor biiyiimesini
destekleyici hem de apoptozu tetikleyici etkileri nedeniyle
karmagiktir. Ornegin, IRElo- X-Box Baglayict Protein 1
(XBP1) ve PERK- Okaryotik Translasyon Baslatma Faktorii 2a
(elF2a)- Aktive edici transkripsiyon faktor 4 (ATF4) yolaklar,
kanser hiicrelerinde hayatta kalma ve kemorezistansi
artirabilirken, C/EBP homolog protein (CHOP) ve C-Jun N-
terminal kinaz (JNK) gibi

olimunii tetikleyebilir. Bu dengenin anlasilmasi, kanser tedavisi

pro-apoptotik sinyaller hiicre
icin yeni hedefler sunmaktadir. Proteazom inhibitdrleri ve ER
stresini artiran diger ajanlar, kanser hiicrelerinde apoptozu
indiikleyerek terapdtik potansiyele sahiptir. Bu derleme, ER
UPR ve ER

mekanizmalarini inceleyerek, kanser hiicrelerinde bu siireglerin

stres, strese  bagli apoptozun molekiiler
nasil manipiile edilebilecegini ve yeni tedavi stratejilerinin nasil

gelistirilebilecegini  tartigmaktadir. ER  stres yolaklarinin
hedeflenmesi, 6zellikle kemorezistan tiimorler i¢in umut verici

bir yaklagim olabilir.

Anahtar Kelimeler: Endoplazmik retikulum stresi, katlanmamus

protein yaniti, apoptoz, hiicrenin hayatta kalmasi, kanser
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INTRODUCTION
The endoplasmic reticulum (ER) is an organelle
characterized by a membranous network structure,
where the synthesis and folding of proteins destined for
secretion outside the cell, as well as those integrated
into the membrane, occur. It is also recognized as a
critical quality control center for protein synthesis.
Additionally, the ER provides an optimal environment
for the biosynthesis of lipids, steroids, and cholesterol.?
In contrast to the cytosol, it contains a significantly
higher concentration of Ca>*.® All proteins intended for
extracellular transport or incorporation into the
membrane are delivered to the ER lumen by ribosomes
situated on the cytosolic surface of the ER. Newly
synthesized proteins arriving in the ER require
posttranslational modifications—such as N-linked
glycosylation, disulfide bond formation, hydroxylation,
and lipidation—to achieve proper folding. To ensure
the successful completion of each folding step,
molecular chaperones, including Glucose-Regulated
Protein 78 kDa (GRP78) and Glucose-Regulated
Protein 94 kDa (GRP94), lectin-like proteins such as
calnexin and calreticulin, and foldases, play essential
roles in facilitating protein folding.* Protein folding is a
very complex process cycle and the probability of error
is quite high. Many extracellular factors such as
inhibition of N-linked glycosylation, disruption of
calcium homeostasis, hypoxia, oxidative stress,
infections, ambient temperature, and nutrient
deprivation affect the correct folding of proteins. These
conditions, characterized as endoplasmic reticulum
stress, diminish the protein folding capacity of the
endoplasmic reticulum and result in the accumulation
of unfolded proteins.®
Recent studies have highlighted the pivotal role of
endoplasmic reticulum (ER) stress and the unfolded
protein response (UPR) in the development and
progression of cancer. In cancer cells, both intrinsic
and extrinsic factors contribute to the activation of the
UPR, which plays a critical role in oncogenic
transformation, tumor  survival, and  disease
progression. The growing recognition of the UPR's
importance in tumorigenesis has generated significant
interest in targeting this pathway for cancer therapy and
exploring its therapeutic potential.® Research has
demonstrated that intensifying pre-existing ER stress in
cancer cells can overwhelm the ER stress response
system, leading to the activation of pro-apoptotic
components of the UPR. In this review, we will
examine the mechanisms of ER stress, the UPR, and
ER stress-induced apoptosis in the context of cancer
cells.
Cancer is a group of diseases in which unregulated cell
growth and proliferation occur continuously.” The
mechanisms of formation and progression are not yet

fully understood. Cancer cell proliferation is due to the
ability to prevent programmed cell death, called
apoptosis, and therefore the induction of apoptosis in
cancer has been identified as a target for cancer
therapy.® Various genetic and metabolic abnormalities
present in tumors also generate detrimental
microenvironments that induce sustained ER stress in
tumor cells, ultimately impacting their functionality,
destiny, and viability.® A prevalent trait of cancer cells
is their capacity to locally disseminate or metastasize to
other tissues in response to adverse environmental
conditions, including hypoxia, glucose deprivation,
growth factor insufficiency, lactic acidosis, oxidative
stress, and amino acid deficiency.!® Hypoxia in the
tumor microenvironment is a common factor that
disrupts ER homeostasis and causes ER stress.t!
Hypoxia restricts the function of the endoplasmic
reticulum oxidoreductase 1 alpha (EROla) enzyme
required for post-translational modification and
prevents lipid desaturation.*? At the same time, extreme
hypoxia induces ER stress, while moderate hypoxia (1-
5% O,) has minimal effects on UPR activation.'®
Glucose deficiency interrupts the hexosamine
biosynthetic pathway and also affects the production of
ATP, which is necessary for protein folding.}* Amino
acid deficiency triggers eukaryotic translation 1nitiation
factor 2 alpha kinase 4, which leads to the
phosphorylation of eukaryotic translation 1nitiation
factor 20 (elF2a). This, in turn, activates the integrated
stress response, which has been identified as a crucial
adaptation mechanism in cancer cells.!> Moreover,
obesity is frequently linked to an increased cancer
risk.*® Saturated long-chain fatty acids like palmitate
and stearate, which are abundant in high-fat diets, can
alter the size, composition, and fluidity of the
endoplasmic reticulum (ER) membrane. These changes
might impact calcium reserves and disrupt protein
glycosylation, ultimately resulting in ER stress.'’
Cancer cells generate lactic acid through aerobic
glycolysis, which decreases the pH of the tumor
microenvironment. This acidic environment can induce
ER stress by disrupting intracellular calcium balance
and/or leading to excessive production of reactive
oxygen species (ROS). The overproduction of ROS can
contribute to ER stress by affecting ER-resident
calcium channels and by facilitating the creation of
lipid peroxidation byproducts, which form stable
adducts with ER-resident protein chaperones.®1®
Alongside the challenging conditions in the tumor
microenvironment, genetic alterations in cancer cells
can also trigger ER stress.®® UPR is activated in
response to ER stress to reestablish ER homeostasis
and assist the cell in adapting to stress and ensuring
survival. Conversely, unresolved or chronic ER stress
can result in cell death.?* Normal cells typically do not
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undergo persistent ER stress. However, in cancer cells,
the challenging  conditions of the tumor
microenvironment promote chronic ER stress and
sustained activation of the UPR, which are crucial for
tumor survival. While the aggravation of pre-existing
ER stress may have minimal effects on normal cells, if
homeostasis cannot be achieved in cancer cells by
activation of the UPR, it can trigger apoptosis through
both  mitochondria-dependent and  -independent
pathways. If the programmed cell death, called
apoptosis, cannot occur, cancer cell proliferation
occurs.?? Therefore, targeting apoptosis induction has
emerged as a strategy for cancer therapy.® Apoptosis
can be triggered through two primary pathways: the
intrinsic and extrinsic pathways.?® The intrinsic
pathway involves mitochondria-mediated apoptosis,
characterized by the release of cytochrome ¢ and the
activation of caspase-9, which in turn activates effector
caspases such as caspase-3. The extrinsic pathway, on
the other hand, is mediated by death receptors. It
activates the Fas-associated death domain (FADD),
leading to the formation of the death-inducing
signaling complex, which encompasses downstream
caspases like caspase-8, -7, -6, and -3.2* Furthermore,
studies have demonstrated that the buildup of unfolded
proteins in the endoplasmic reticulum and the resulting
cellular stress response also play a role in inducing
apoptosis.®

Endoplasmic Reticulum Stress and the Unfolded
Protein Response

In a cell, an increase in ER protein load is observed
under conditions such as the result of differentiation
processes or changes in physiological conditions. If the
ER protein load increases beyond the ER folding
capacity, ER stress arises from the accumulation of
misfolded proteins in the ER.* In mammalian cells,
three ER  membrane-bound  proteins-activating
transcription factor 6 (ATF6), mositol-requiring
enzyme 1 (IRE1), and PRKR-like ER kinase (PERK)-
act as sensors for ER stress.?® Under normal
proteostasis conditions, GRP78 binds to these sensors,
keeping them in an inactive form.?* When ER stress
occurs, GRP78 exhibits increased affinity for
misfolded or unfolded proteins and subsequently
dissociates from ER stress sensors. This dissociation
triggers the UPR, an adaptive mechanism designed to
restore ER homeostasis through various processes,
including the activation of ER stress sensors,
transcriptional reprogramming, mRNA degradation,
global attenuation of translation, the removal of
misfolded proteins via the ER-associated protein
degradation (ERAD) system, and the recycling of
misfolded proteins and cellular materials through the
induction of autophagy.® The UPR serves as a pro-
survival response aimed at reducing the accumulation

of unfolded proteins and reestablishing normal ER
function.? However, if the stress persists and cannot be
mitigated, the protective response may shift to a pro-
apoptotic signal,® resulting in a three-stage response:

Stage 1: Initiation of ER Stress-Induced Apoptosis
PERK, ATF6, and IRE1 are key mediators in the
initiation of UPR.

PERK

PERK is a type | transmembrane protein with a
cytosolic  domain and kinase activity that
phosphorylates elF20. and slows down translation.?
Accumulation of unfolded proteins by upregulation of
UPR genes leads to attenuation of protein translation
via the PERK pathway.?” With the onset of ER stress,
GRP78, which is bound to PERK, is sent to the ER
lumen to assist in folding, and then PERK activation
begins with trans autophosphorylation and dimerization
of the cytosolic domain of PERK. Activated PERK
phosphorylates the serine at position 51 of elF2a.
Phosphorylated elF2o  inhibits general protein
translation within the cell, reducing the load of nascent
proteins in the ER and thus helping cell survival.}*
However, while general protein translation is
attenationed, translation of specific mMRNAs such as
activating transcription factor 4 (ATF4) continues.
Thus, by activating PERK, the protein load of the cell
against ER stress is reduced and unfolded proteins are
corrected.* ATF4, a member of the basic leucine
zipper (bZIP) transcription factor family, supports cell
survival by activating genes related to stress response,
redox reactions, amino acid metabolism and protein
secretion.?® However, not all genes regulated by ATF4
contribute to cell survival. Specifically, the
transcription factor C/EBP homologous protein
(CHOP), whose expression is heavily reliant on ATF4,
has been shown to trigger apoptosis.? Consequently,
while the initial activation of PERK is protective and
essential for cell survival under mild ER stress (Fig. 1),
it also induces CHOP, which plays a crucial role in
shifting from pro-survival to pro-apoptotic signaling.
Upon entering the nucleus, ATF4 promotes the
transcription of genes such as CHOP, growth arrest and
DNA-damage-inducible 34 (GADD34), activating
transcription factor 3 (ATF3), as well as genes
involved in amino acid transport, glutathione
biosynthesis, and resistance to oxidative stress.* The
second target of PERK is to phosphorylate NFE2 Like
BZIP transcription factor 2, a transcription factor that
induces genes involved in antioxidants, detoxification
of enzymes, immune signaling, and cell growth.®

ATF6

ATF6 is a cytosolic domain type Il transmembrane
protein containing ER luminal domain that binds to
bZIP and GRP78. In the cell, it is normally found in an
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inactive form together with GRP78 in the ER
membrane. When ER stress occurs in the cell, GRP78
is separated from ATF6 to facilitate folding into the
lumen. After that, ATF6 is then transported to the
Golgi, where it is cleaved by site 1 and site 2 proteases,
respectively, and converted to the active form. Once
activated, ATF6 is translocated to the nucleus and
activates target genes. These target genes include
GRP78, GRP94, protein disulfide isomerase (PDI),
CHOP, X-box binding protein 1 (XBP1l), and
calreticulin.®* XBP1 plays a crucial role in IREL
signaling, thereby connecting ATF6 to pro-survival
signaling through IRE1. While ATF6 is generally
considered to transmit signals that promote cell
survival and alleviate ER stress, its overexpression can
also lead to the induction of CHOP mRNA expression
(Fig. 1).

IRE1

IRE1 is a dual-function enzyme with both serine-
threonine kinase activity in its cytoplasmic region and
a C-terminal endoribonuclease domain.*® In mammals,
IREla and IREIP. While
IREla is expressed throughout various tissues, IRE1
is specifically found in intestinal epithelial cells.* Upon
activation, IRE1's endonuclease activity triggers the
rapid degradation of mMRNAs encoding membrane and
secreted proteins via regulated IRE1-dependent
degradation.®® A critical, more selective role of this
endonuclease activity is the removal of a 26-nucleotide
intron from the XBP1 mRNA transcript, a process

G%

there are two isoforms:

(fp —— ERSTRESS +—— "=

induced by ATF6. The resultant frame-shift splice
variant, XBP1s, encodes a stable and active
transcription factor. XBP1s regulate a range of targets,
including ER chaperones and the HSP40 family
member p58IPK.3! Conversely, IRE1's kinase activity
can initiate pro-death signaling by interacting with
TNF receptor associated factor 2 (TRAF2), which
subsequently leads to the activation of C-Jun N-
terminal kinase (JNK) (Fig. 1).%2

Stage 2: Commitment Stage of ER Stress-Induced
Apoptosis

The UPR pathway is activated to overcome the
accumulation of unfolded proteins and the resulting ER
stress. If the amount of unfolded protein is too high and
the stress continues, activation of the UPR is
insufficient to cope with ER stress, and in such a case,
ER stress leads to apoptosis. Apoptosis is an important
mechanism that induces cell death in ER stress;
however, the mechanisms regulating apoptosis induced
by ER stress have not yet been fully elucidated.*
PERK, ATF6 and IRE1 signaling pathways not only
initiate pathways that provide survival functions, but
also induce apoptosis pathways,* nevertheless they do
not directly lead to cell death. They act by initiating the
activation of downstream molecules such as CHOP,
JNK, BCL2 apoptosis regulator (Bcl-2) family
members, and caspases.*® The commitment stage of
ER stress-induced apoptosis centers on the mechanisms
by which CHOP and JNK transmit the pro-apoptotic
signal to the execution phase (Figure 1).
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Figure 1: Molecular mechanism of ER stress-induced apoptosis
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CHOP

CHOP, a transcription factor, is a member of the
C/ERB protein family. It has been shown that
overexpression of CHOP leads to apoptosis. CHOP is
expressed at very low levels in the resting state and its
expression increases in ER stress.®® While the
transcription of CHOP is activated by PERK, ATF6
and IRE1 located in the ER membrane, the PERK-
elF2a-ATF4 pathway is required for CHOP. Activation
of the PERK signaling pathway is a protective
mechanism for cells by inhibiting protein synthesis in
the early response to ER stress and regulates cell
survival. However, at a later stage in the ER stress
response, the PERK-elF2a-ATF4 pathway is activated
by ER stress and induces the expression of CHOP and
regulates apoptosis.®® For maximum induction of
CHORP, all ER stress response pathways are required.
In addition, expression of CHOP leads to the induction
of proapoptotic proteins such as GADD34, EROla,
death receptor 5, carbonic anhydrase VI and tribbles
pseudokinase 3.2

CHORP plays a role in another pro-apoptotic mechanism
by directly inducing the expression of GADD34, which
facilitates the dephosphorylation of the o subunit of
elF2. This dephosphorylation allows for the resumption
of protein translation in stressed cells. Both ATF4 and
CHOP, downstream of PERK, activate GADD34,
which then interacts with protein phosphatase 1 (PP1)
to dephosphorylate elF2a. This process leads to
increased protein translation, escalating ER protein
loads, and further exacerbating ER stress and
promoting apoptotic cell death.3* GADD34, a growth
arrest and DNA damage gene expressed during ER
stress, mitigates the inhibition of protein translation. It
binds to the a-isoform of PP1 and facilitates PP1-
mediated dephosphorylation of elF2a, creating a
feedback loop that alleviates the transcriptional
repression caused by PERK-dependent
phosphorylation of elF20.% Although the exact
mechanism by which GADD34 promotes apoptosis is
not fully understood, its effect on elF2a is likely
significant.  Additionally, CHOP  promotes the
expression of EROla, a gene coding for an ER
membrane-associated enzyme involved in disulfide
bond formation in newly synthesized proteins. EROla
requires molecular oxygen to oxidize protein disulfide
isomerase (PDI), which catalyzes these bond
formations. Under prolonged ER stress, EROla may
generate hydrogen peroxide (H.0,), creating a
hyperoxidizing environment that can lead to
apoptosis.®® Elevated ROS levels in the ER lumen can
activate the type 1 inositol 1,4,5-trisphosphate receptor
(IP3R1), causing calcium leakage from the ER into the
cytoplasm.  This  calcium  release  activates
calcium/calmodulin dependent protein kinase Il gamma

(CaMKII), which can trigger various apoptotic
signaling pathways. One notable outcome of the
CHOP-EROl1a-IP3R1-CaMKII  pathway is the
induction of membrane-bound NADPH oxidase 2
(NOX2), which generates ROS.%” The ROS produced
by NADPH oxidase may create a positive feedback
loop by further activating CaMKII and increasing
CHOP expression. This interplay of high ROS levels
and elevated CHOP expression can synergistically
promote apoptotic cell death (Fig. 1).%

Bcl-2 Family Proteins

Bcl-2 family proteins are key regulators of apoptotic
cell death. These proteins are located in the
mitochondrial membrane and play a crucial role in
controlling apoptosis by regulating the activation of
caspases. The Bcl-2 gene family includes 20 members,
encompassing both death-promoting and survival-
promoting genes. Their products are categorized into
two main functional classes: anti-apoptotic and pro-
apoptotic proteins. Most anti-apoptotic proteins possess
all four Bcl-2 homology (BH) domains. In contrast, the
pro-apoptotic members of the Bcl-2 family are further
divided into two subclasses. While pro-apoptotic Bcl-2
proteins such as BCL2 associated -2 like 11 (Bim),
BCL2 associated agonist of cell death (Bad), Bcl-2
modifying factor (Bmf), Bcl-2 interacting killer (Bik),
Blk proto-oncogene, Src family tyrosine kinase (BIK),
phorbol pro-apoptotic Bcl-2 proteins such as -12-
myristate-13-acetate-induced protein 1 (Noxa), Bcl-2
binding component 3 (Puma) have only one protective
domain (BH3).%° The Bcl-2 family of proteins is closely
associated with the regulation of mitochondrial outer
membrane integrity. As in mitochondrial-mediated
apoptosis, ER stress-induced apoptosis is regulated by
the Bcl-2 protein family. Although the role of Bcl-2
proteins in ER stress-induced cell death is well
established, the mechanisms by which ER stress
regulates these proteins remain less understood.* Bcl-2
family members Bax and Bak are required for
apoptosis induced by ER stress and regulate both the
release of proapoptotic factors from mitochondria and
calcium release from the ER.* Bax and Bak affect
apoptosis in two ways: The first way; Bax and Bak
undergo conformational changes and oligomerization
in the ER membrane during ER stress. This process
results in the release of Ca* from the ER into the
cytoplasm. The elevated Ca?* concentration in the
cytosol activates calpain, which in turn cleaves and
activates procaspase 12. Activated caspase 12 then
cleaves and activates procaspase 9, thereby initiating
the caspase cascade. Additionally, the second pathway
involves the uptake of cytosolic Ca* by the
mitochondria. This Ca?>" uptake results in the
depolarization of the mitochondrial inner membrane
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and the subsequent release of cytochrome C, which in
turn activates caspase 9 (Fig. 1).%

JNK

JNK, one of the proteins involved in signal
transduction, is another apoptotic pathway in ER stress.
The functional significance of JNK activation within
the ER stress pathway has not yet been fully
elucidated.?? It is reported that the IRE1-TRAF2-
Apoptosis  Signal-Regulating Kinase 1 (ASK1)
complex has a direct effect on JNK activation. IRE1
triggers apoptosis by activating the JNK signaling
pathway, independent of its role in XBP1. The IRE1-
TRAF2 interaction also activates ATF3, a
transcriptional repressor that triggers apoptosis. It is
also known that JNK regulates Bcl-2 proteins by
phosphorylation.®#

Stage 3: Execution Stage of ER Stress-Induced
Apoptosis

Caspases

Apoptosis is a critical mechanism for maintaining
tissue homeostasis by selectively eliminating damaged,
mutated, or potentially harmful cells, such as
precancerous cells.®® The central molecular players in
the apoptotic process are caspases, a family of cysteine
proteases essential for regulating the apoptosis
signaling pathway.*! Caspases are initially synthesized
as inactive forms called procaspases and are activated
in response to various cellular stresses, including
oxygen deprivation. These inactive proforms are
converted into their active enzyme states upon the
induction of apoptosis.* Caspases are categorized into
two main classes based on their role in the apoptotic
signaling cascade. The first class, known as initiator
caspases, includes caspases 8, 9, and 12. These
caspases are crucial for triggering the caspase cascade,
which typically leads to swift apoptosis. The second
class consists of effector caspases, with key members
being caspases 3, 6, and 7.4

Activation of caspases is necessary for apoptosis and
the functions of caspases 12, 3, 6, 7, 8 and 9 have been
shown in studies on ER stress. Caspase 12, in
particular, is important as a key mediator of ER stress-
induced apoptosis and can be activated by ER stress.*
It is known that ER stress-induced caspase activation
occurs in three ways. The first pathway is activated by
calpains, which are cytoplasmic proteases activated by
calcium.* After activation of caspase 12 in the ER,
caspase 12 leads to activation of procaspase 9, caspase

9 leads to activation of caspase 3, and ultimately
apoptosis occurs. The second pathway can be
autoactivated in direct association with IRE1 and the
adaptor protein TRAF2. The third pathway involves
the translocation of caspase 7 to the ER in response to
certain apoptotic stimuli, where it can directly activate
caspase 12 (Fig. 1).%

Communication Between ER and Mitochondria
Both the ER and mitochondria can directly initiate
signaling pathways that activate the caspase cascade,
resulting in apoptotic cell death. Members of the Bcl-2
protein family are located not only in the outer
mitochondrial membrane but also in the ER membrane.
Anti-apoptotic Bcl-2 proteins can inhibit the activation
of pro-apoptotic Bcl-2 proteins such as Bax and Bak.
During ER stress, pro-apoptotic proteins such as Bax
and Bak oligomerize, forming pores in the
mitochondrial outer membrane and leading to its
permeabilization. This permeabilization is crucial for
apoptosis, as it allows the release of cytochrome c into
the cytoplasm. Cytochrome c binds to Apaf-1 and
procaspase-9 to form the apoptosome, a large complex
that activates caspase-9. Once activated, caspase-9
initiates the caspase cascade, leading to mitochondria-
mediated apoptosis by activating caspase-3, the main
effector caspase responsible for cell destruction.*
Conversely, prolonged ER stress can lead to apoptosis
via caspase-12. Caspase-12, which is associated with
the cytoplasmic side of the ER membrane, is activated
in response to chronic ER stress and calcium leakage
from the ER lumen. This activation triggers a rapid
cascade involving calcium, calpain, caspase-12, and
caspase-3, resulting in ER stress-induced apoptotic cell
death (Fig.1).

ER Stress And Cancer

Does ER stress trigger cancer cell survival or cell death
by apoptosis? The effects of ER stress and UPR on
tumor growth are controversial in many types of
cancer.® It is reported in the literature that due to the
rapid spread of malignant neoplasm, cancer cells are
exposed to nutrient deprivation, poor vascularization
and hypoxia; thus, GRP78, GRP94, PDI, ATF6, IRE1,
XBP1, PERK and elf2a genes are overexpressed in
many types of cancer cells.*® In addition, three
branches of the UPR (IREla, PERK, and ATF6) have
been shown to be highly activated in glioblastoma and
a wide variety of human hematopoietic and solid
tumors, including breast, stomach, colon, esophagus,
lung, prostate, pancreas, and liver carcinomas.”’
GRP78 and GRP94, ER chaperones that support
adaptation to ER stress, are also overexpressed in
various cancer types.® It has been reported that the
IREla -XBP1s pathway induces c-MYC signaling,
thus enabling prostate cancer growth,* supports tumor
progression in triple-negative breast cancer,® and in a
study conducted with a human glioma cell line, genetic
deletion of IREla inhibits angiogenesis and then
reduces tumor growth when the IRE1 gene is injected
into mice.> Additionally, PERK activation is reported
to promote tumor growth in mouse breast cancer
models® and increase chemoresistance in HT29 colon
cancer cell lines.® It is suggested that ATF6 prevents
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DNA damage and cell death in colon cancer cells
undergoing ER stress® and increased ATF6 gene
expression may be a marker in colorectal carcinoma.>®
There are also studies showing that ER stress triggers
cell death as well as proliferative effects in cancer cells.
Proteasome inhibitors used as anticancer agents induce
unresolved lethal ER stress®! and induce cell death in
cancer cells that are highly sensitive to ER stress.? PS-
341, a di-peptidyl boronic acid derivative, has been
shown to induce cell death in a number of cancer cell
lines by binding to proteasome 26S,% while
surprisingly, PS-341 was also found to induce
topoisomerase-1 inhibitor-mediated  apoptosis.>’
Another study reported that PS-341 could be a
potential agent of ER stress-induced apoptosis through
the induction of Bik and Bim.%® It has been reported
that tolfenamic acid application to colorectal cancer
cells causes apoptosis via PERK-¢IF2a-ATF4 pathway
and induces suppression of cyclin D1 translation.® In
another study conducted with colon cancer cells, it was
shown that esculetin triggered ER stress-induced
apoptosis by causing CHOP induction.®® It has been
shown that andrographolide administration causes cell
death by increasing the expression of IREla, XBP1s
and BAX genes in cancer cells.°

CONCLUSION
The ER plays a pivotal role in maintaining cellular
homeostasis by regulating protein synthesis, folding,
and lipid biosynthesis. However, under conditions of
stress, such as hypoxia, nutrient deprivation, or
oxidative stress, the ER's capacity to manage protein
folding is overwhelmed, leading to the accumulation of
misfolded proteins and the activation of the UPR. The
UPR, mediated by sensors such as PERK, IRE1, and
ATF®6, initially acts as a pro-survival mechanism by
attenuating protein synthesis, enhancing protein folding
capacity, and promoting the degradation of misfolded
proteins. However, prolonged or severe ER stress can
shift the UPR from a protective response to a pro-
apoptotic signal, ultimately leading to cell death. In
cancer, the role of ER stress and the UPR is complex
and context-dependent. Cancer cells often exploit the
UPR to survive the harsh conditions of the tumor
microenvironment, such as hypoxia and nutrient
deprivation, which induce chronic ER stress. The
activation of UPR pathways, including IREla-XBP1,
PERK-elF20-ATF4, and ATF6, supports tumor
growth, angiogenesis, and chemoresistance in various
cancers. However, excessive ER stress can also trigger
apoptosis through the activation of pro-apoptotic
factors such as CHOP, JNK, and caspases. This dual
role of ER stress in promoting both survival and death
presents a unique therapeutic opportunity. Targeting
ER stress pathways, either by exacerbating stress to

induce apoptosis or by inhibiting pro-survival UPR
signaling, holds promise for cancer therapy.
Proteasome inhibitors, for example, have shown the
potential to induce lethal ER stress in cancer cells,
leading to apoptosis. Understanding the molecular
mechanisms underlying ER stress-induced apoptosis
and the UPR's role in cancer progression is crucial for
developing novel therapeutic  strategies. By
manipulating these pathways, it may be possible to
selectively target cancer cells while sparing normal
cells, offering a promising approach for treating
chemoresistant  tumors and improving patient
outcomes. Further research into the intricate balance
between pro-survival and pro-apoptotic signaling in ER
stress will be essential for translating these findings
into effective cancer therapies.
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