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OZET

AMAC: Febril nétropeni (FN), miyelostpresif kemoterapinin en
yaygin gorilen komplikasyonlarindan biridir ve dnemli oranda
hospitalizasyon ve mortalite nedenidir. Calismada kemoterapi
alan pediatrik onkoloji hastalarinda gorilen FN ataginda not-
rofil/lenfosit orani (NLR), platelet/lenfosit orani (PLR), sistemik
immuin-inflamasyon indeksi (Sll) ve ortalama trombosit hac-
miyle (MPV) iliskili hematolojik indekslerin degerlendirilmesi
amaclandi.

GEREC VE YONTEM: Tek merkezli, retrospektif kohort calis-
mada, 0-16 yas araliginda kanser nedeniyle kemoterapi alan
hastalar (n = 98), kemoterapiden sonraki bir ay icinde FN atagi
olanlar (n = 40) ve olmayanlar (n = 58) seklinde iki gruba ayril-
di. Hastalarin sosyodemografik 6zellikleri (yas, cinsiyet), temel
klinik ozellikleri (gelis nedeni, 6ykd, tani, antibiyotik kullanimi,
komorbidite vb) ve hematolojik bulgularina ait veriler kaydedil-
di. Hastalarin mevcut hemogram verileri kullanilarak NLR, PLR,
Sll, MPV/platelet orani (MPV/PLT), MPV/C-reaktif protein orani
(MPV/CRP) ve MPV/prokalsitonin orani (MPV/PCT) hesaplandi.
Gruplar karsilastirmak icin ki-kare, bagimsiz 6rneklem t testi
veya Mann-Whitney U testi kullanildi. Ayrica lojistik regresyon
ve alici calisma karakteristikleri (ROC) analizleri yapildi. P < 0,05
diizeyi istatistiksel olarak anlamli kabul edildi.

BULGULAR: FN grubunda NLR ve Sll anlamli olarak diisiik, PLR
ise yuksek bulundu. MPV iliskili indekslerden MPV/PLT, FN gru-
bunda anlamli olarak yiiksek iken MPV/CRP ve MPV/PCT ise dU-
stiktl. FN icin potansiyel prediktif faktorler olarak tespit edilen
yas, CRP, PLR ve MPV/PCT ile olusturulan ¢ok degiskenli lojistik
regresyon modelinde sadece MPV/PCT'nin FN icin badimsiz
prediktif faktoér oldugu bulundu. Ayrica 57,33 optimal kesme
degeri icin MPV/PCT’'nin % 89,7 duyarlilik ve %100 6zglllige
sahip oldugu goruldd.

SONUC: Arastirdigimiz indeksler arasinda MPV/PCT'nin, pediat-
rik onkoloji hastalarinda kemoterapi sonrasinda goérilebilen FN
atagini yordayan baslica degisken oldugu séylenebilir.

ANAHTAR KELIMELER: Febril nétropeni, Kanser, Kemoterapi,
Ortalama trombosit hacmi.
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ABSTRACT

OBJECTIVE: Febrile neutropenia (FN) is one of the most com-
mon complications of myelosuppressive chemotherapy and
a significant cause of hospitalization and mortality. The study
aimed to evaluate hematological indices, including neutrophil/
lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR), syste-
mic immune-inflammation index (Sll), and mean platelet volu-
me (MPV) related indices in the FN episodes in pediatric onco-
logy patients receiving chemotherapy.

MATERIAL AND METHODS: In a single-center, retrospective
cohort study, patients aged 0-16 years receiving chemotherapy
for cancer (n = 98) were divided into two groups: those who
experienced an FN episode within one month following che-
motherapy (n = 40) and those who did not (n = 58). Socio-de-
mographic characteristics (age, gender), basic clinical features
(reason for admission, history, diagnosis, antibiotic use, comor-
bidities, etc.), and hematologic findings data were recorded. Ba-
sed on the patients' current hemogram data, NLR, PLR, SII, MPV/
platelet ratio (MPV/PLT), MPV/C-reactive protein ratio (MPV/
CRP), and MPV/procalcitonin ratio (MPV/PCT) were calculated.
Chi-square, independent sample t-test, or Mann-Whitney U-test
were used to compare groups. Logistic regression and receiver
operating characteristics (ROC) analyses were also conducted.
A level of P < 0.05 was considered statistically significant.

RESULTS: In the FN group, NLR and Sll were significantly lower
whereas PLR was significantly higher. Among the MPV related
indices, MPV/PLT was significantly higher in the FN group, whe-
reas MPV/CRP and MPV/PCT were significantly lower. In the
multivariate logistic regression model constructed with age,
CRP, PLR, and MPV/PCT as potential predictive factors for FN,
only MPV/PCT was identified as an independent predictive fa-
ctor for FN. Additionally, it was observed that MPV/PCT had a
sensitivity of 89.7% and a specificity of 100% for FN at the opti-
mal cut-off value of 57.33.

CONCLUSIONS: It can be said that among the indices we inves-
tigated, the MPV/PCT is the primary variable predicting FN epi-
sodes that may occur in pediatric oncology patients following
chemotherapy.

KEYWORDS: Febrile neutropenia, Cancer, Chemotherapy,
Mean platelet volume.
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GiRiS

Febril n6tropeni (FN) ya da nétropenik ates, n6t-
ropeniye atesin eslik etmesi durumudur. Mutlak
nétrofil sayisi 500 hiicre/mm?iin altinda olan ya
da 500-1000 hiicre/mm? arasinda olup 48 saat
icinde 500 hiicre/mm?{in altina diismesi bekle-
nen hastalar nétropenik kabul edilir (1, 2). Ame-
rikan infeksiyon Hastaliklari Dernegi (Infections
Disease Society of America, IDSA) atesi, bir kez
Olculen oral sicakhgin = 38,3 °C (101 °F) olmasi
veya > 1 saat boyunca devam eden = 38,0 °C
(100,4 °F) sicaklik seklinde tanimlar (1). Cekirdek
vicut sicakliginidaha dogru yansittigricin viicut
sicakhigr 6lcimiinde Onerilen baslica yontem
oral 6lcimdir. Diger taraftan aksiller dlcimin
kullanimi da oldukga yaygindir ancak referans
kabul edilen sicaklik degerinin degiskenlik gos-
terdigi gérilmektedir (3, 4). Ulkemizde aksiller
Olcimiin kullanimi daha yaygindir ve aksiller si-
cakhgin bir kez > 38°C veya en az bir saat boyun-
ca > 37,5°C olmasi ates olarak kabul edilir (5, 6).

Notropeni, kanser tedavisinin potansiyel ola-
rak 6limcul bir komplikasyonunu temsil eder
ve bakteriyel enfeksiyon gelisme riskinin yuk-
sek olmasiyla iliskilidir (7). FN, hem cocuk ve
hem de yetiskin kanser hastalarinda gorilebi-
len 6nemli bir morbidite ve mortalite nedeni-
dir. FN her yas grubunu etkilese de ¢cocuklarda
kaynagi belli olmayan bakteriyel enfeksiyon
gelisme riski daha yuksektir. Kanser nedeniyle
kemoterapi alan cocuklarin yaklasik yarisinda
en az bir FN atagi gelismektedir ve hasta ba-
sina ortalama 1,86 epizod bildirilmistir (2, 7).

Nétrofil sayisinin 100 hiicre /mm?*iin altinda ol-
masl, uzamis ndtropeni (> 7 gun), yiksek C-re-
aktif protein (CRP) diizeyi, platelet (PLT) sayisi-
nin 20.000 hiicre/mm?in altinda olmasi, diisiik
hemoglobin diizeyi (Hb < 7 g/dL), yliksek viicut
sicakhgr (> 39,0 °C) ve 96 saatten uzun siiren
ates, cocuklarda FN icin onemli risk faktorleri
arasinda yer alir (8-10). Yiiksek CRP diizeyi (> 90
mg/L), diisiik PLT sayisi (< 50.000 hiicre/mm?),
hipotansiyon, tekrarlayan 16semi ve kemotera-
pinin sonu ile atesin baslangici arasindaki stire-
nin yedi giinden az olmasi seklinde tanimlanan
risk faktorlerinden az birinin eslik ettigi FN'li
hastalar yuksek riskli grupta kabul edilir (7). Ay-
rica bakteriyel enfeksiyon kaynakli FN'de anti-
biyotik tedavisine baslama sulresinin uzamasi,

cocuklarda sepsis, yogun bakima kabul ve 6lim
oranlarindaki artisla iliskili bulunmustur (11, 12).
Pediatrik onkoloji hastalarinda febril nétropeni-
ye bagl % 3 hatta % 10’a ulasan 6lim oranlari
bildirilmistir ve bu orandaki artisin FN risk fak-
torleriyle iliskili oldugu gorilmektedir (13,14).

Bakteriyel, fungal ve viral enfeksiyonlarin yani
sira hasarli hiicre birikimine yol acan travma ve
timor nedeniyle baslayabilen inflamasyon ce-
vabi proinflamatuar sitokin (IL-1(3, IL-6, TNF-a
vb.) diizeylerini artinir. Proinflamatuar sitokinler
karacigerden akut faz proteini CRP salinimini,
parankim htcrelerden (akciger, karaciger, yag
vb.) prokalsitonin (PCT) salinimini uyarir, ayrica
vicut sicakliginin 39°C'nin (izerindeki bir he-
def degere kadar diizenlenmesine aracilik eder
(15, 16). Mikroorganizmalarin yani sira hasarli
hicrelerin opsonizasyonunda ve kompleman
sisteminin aktivasyonunda rol oynayan CRP,
inflamasyonu takiben 4-6 saat icinde artmaya
baslar ve yaklasik 36. saatte pik degerine ula-
sir. PCT ise bagslica tiroid bezinden Uretilen kal-
sitonin hormonunun 6ncul formudur ancak
enfeksiyon/septisemi durumunda tim vicut
hicreleri tarafindan Uretilebilir. PCT, inflamas-
yon cevabinin 3. saatinde artmaya baslar ve 6.
saatte pik degerlerine ulasir (16). PCT'in bu 6zel-
ligi bakteriyel enfeksiyonlar ve sepsiste CRP’ye
kiyasla daha erken tani koyabilme avantaji sag-
lar. PCT, FN'li pediatrik kanser hastalarinda bak-
tereminin degerlendirilmesinde CRP'den daha
Ustln bir belirteg olarak 6nerilmektedir (17, 18).
PCT'nin, Wnt yolunun yukari regiilasyonuna, re-
aktif oksijen turlerinin Uretiminde artisa ve DNA
metilasyonuna yol acarak inflamatuar kaskadi
amplifiye ettigi ve toksik bir mediyator olarak
calistigi dusunilmektedir (19). Saglikh kisilerde
ise PCT Uretimi baskilanir ve serum dizeyi 0,05
ng/mLnin altinda tutulur (15) ancak mikrobiyal
toksinler, endotoksinler, travma ve inflamatu-
ar mediyatorler PCT salinimini artirir. PCT'nin
0,25 ng/mL Uzerine ¢iktigi durumlarda antibi-
yotik tedavisine baslanabilecegi onerilir (20).

CRP ve PCT'nin yani sira, klinik pratikte en sik
kullanilan akut faz belirteclerinden bir dige-
ri eritrosit sedimentasyon hizidir (ESR). ESR,
inflamasyonun baslamasindan sonraki 24-48
saat icinde yukselir ve inflamasyonun dizel-
mesiyle birlikte ESR yavasca dismeye baslar.



Kirmizi kan hicrelerini veya fibrinojen du-
zeylerini etkileyen herhangi bir durum ESR
degerinde degisime yol acar ayrica non-inf-
lamatuar durumlar da (yas, anemi, ilaclar
vb) ESR'de yiikselmeye neden olabilir (15).

Platelet fonksiyonu ve aktivasyonunun gos-
tergesi olan ortalama trombosit hacminin
(MPV), inflamasyon, kronik inflamatuar hasta-
hklarin seyri (hastalik aktivitesi, anti-inflama-
tuar tedavi etkinligi vb) ve kanser metastaz
ile iliskisi gosterilmistir (21-23). Kanser huicre-
lerinin plateletler ile etkilesimi primer timor
alanindan goge ve metastaz olusumuna ola-
nak saglamaktadir. inflamatuar siirec sirasin-
da ise plateletler, platelet-I6kosit agregatla-
rn olusturarak lokositlerle etkilesime girer ve
baslica bakteriyel enfeksiyonlarla mucadele-
de lokositleri destekler (23, 24). Ciddi sepsis
ve septik sokta MPV'nin ilk 72 saatteki artisi,
mortalite gibi olumsuz klinik sonuclar icin ba-
gimsiz bir risk faktorl olarak bildirilmistir (25).

Yakin dénem calismalarda hemogram iliskili
indekslerden notrofil/lenfosit orani (NLR), pla-
telet/lenfosit orani (PLR), sistemik immdin-infla-
masyon indeksi (SIl) ve MPV iliskili indekslerin
(MPV/PLT, MPV/CRP ve MPV/PCT) kardiyovas-
kiler hastaliklardan kansere kadar ¢esitli hasta-
hklar icin diyagnostik ve prognostik degeri gos-
terilmistir (22, 26-28). Ancak kemoterapi sonrasi
FN atagi yasayan pediatrik populasyonda NLR,
PLR, SIl ve MPV-iliskili indekslerdeki (MPV/PLT,
MPV/CRP, MPV/PCT) degisimi bildiren calisma-
ya rastlanmamistir. Mevcut calismada kemote-
rapi alan pediatrik onkoloji hastalarinda gelisen
FN ataginda NLR, PLR, SIl ve MPV-iliskili hema-
tolojik indekslerin degerlendirilmesi amaclandi.

GEREC VE YONTEM
Orneklem ve Calisma Gruplari

Tek merkezli, retrospektif kohort calismaya
01.01.2020-01.12.2023 tarihleri arasinda Afyon-
karahisar Saglik Bilimleri Universitesi Tip Fakiil-
tesi, Cocuk Hematolojisi ve Onkolojisi Poliklini-
gi'nde takip edilen kanser hastalari dahil edildi.
Kanser tanisi nedeniyle kemoterapi almis olmak
ve 0-16 yas araliginda olmak ¢alismanin baslica
dahil edilme kriterleridir. Bu kriterleri karsilayan
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toplam 133 hastanin sosyodemografik (yas, cin-
siyet), temel klinik 6zellikleri (gelis nedeni, dyk,
tani, antibiyotik kullanimi, komorbidite, D-vita-
mini eksikligi < 20 ng/mL vb. komplikasyonlar)
ve hematolojik bulgularina ait veriler kaydedildi.

Mutlak nétrofil sayisi < 0,5x10%L olan veya
0,5 ile 1x10%/L arasinda olup 24-48 saat icinde
0,5x10%/L'nin altina diismesi beklenen hastalar-
da aksiller sicakligin bir kez > 38°C veya en az
bir saat boyunca > 37,5°C olmasi durumunda
febril nétropeni tanisi konulmaktadir (5, 6). Bu
tani kriteri dogrultusunda pediatrik onkoloji
hastalarindan (POH) kemoterapiyi takip eden
bir ay icinde en az bir kez FN atagi gegiren ve
atak 6ncesinde transfliizyon almamis olan has-
talar POH+FN grubuna (n = 40), ilgili calisma
tarihleri stiresince kemoterapi sonrasi FN atagi
hi¢ bildirilmemis hastalar ise POH grubuna (n =
58) dahil edildi. Dahil edilme kriterlerini karsi-
lamayan, arastirilan degiskenler acisindan ilgili
verilerine ulasilamayan ya da eksik verisi bulu-
nan kanser hastalari ¢calismaya dahil edilmedi.
Eksik veri bulunan durumlarda, eksikligin veri
analizi Gzerinde yaratabilecegi etkiler degerlen-
dirilmis ve bu hastalar calismanin disinda bira-
kilmistir. Veriler, hastane kayitlarindan ve has-
ta dosyalarindan dogrulanmis bir sekilde elde
edilmistir. Veri giris strecinde, dogruluk kont-
rolui ¢ift kontrol yontemiyle gerceklestirilmistir.

Hematolojik indekslerin Hesaplanmasi

Hastalarin mevcut hemogram verileri kulla-
nilarak notrofil/lenfosit orani  (NLR=notrofil
sayisi/lenfosit sayisi), platelet/lenfosit orani
(PLR=platelet sayisi/lenfosit sayisi), sistemik im-
mun-inflamasyon indeksi (SIl = platelet sayisi x
notrofil sayisi / lenfosit sayisi), ortalama trom-
bosit hacmi/platelet orani (MPV/PLT=ortalama
trombosit hacmi / platelet sayisi), MPV/C-reak-
tif protein orani (MPV/CRP=MPV/C-reaktif pro-
tein dulzeyi), MPV/prokalsitonin orani (MPV/
PCT=MPV/prokalsitonin duzeyi) hesaplandi.

Etik Kurul

Calismaya Afyonkarahisar Saglik Bilimleri Uni-
versitesi Klinik Arastirmalar Etik Kurulu onayini
takiben baslanmistir (Tarih: 01.12.2023, Toplan-
ti-Karar No: 2023/12-513).
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Verianalizi SPSSversion 22 (SPSSInc., Chicago, IL,
USA) kullanilarak yapildi. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram ve olasi-
hk grafikleri) ve analitik yontemlerle (Kolmogo-
rov-Smirnov/Shapiro-Wilktestleri)kontrol edildi.
Normal dagilim gosteren surekli degiskenler
icin gruplar arasi karsilastirmalarda bagimsiz or-
neklem t-testi kullanildi ve sonuclar “ortalama +
standart sapma (SD)” seklinde sunuldu. Normal
dagilim gostermeyen sirekli degiskenler igin
gruplar arasi karsilastirmalarda Mann-Whitney
U-testi kullanildi ve sonuglar “medyan (ortanca)
ve ceyrekler arasi aralik (IQR)” seklinde sunuldu.
Kategorik degiskenlere ait karsilastirmalarda ise
ki-kare testi kullanildi ve sonuglar sayi (n) / ylizde
(%) olarak sunuldu. FN'nin potansiyel ve bagim-
siz prediktorlerini belirlemek icin lojistik regres-
yon analizi yapildi. Tek degiskenli analizlerde
istatistiksel olarak anlaml bulunan degiskenler
(yas, ESR, CRP, MPV, PLR, MPV/PCT) ile ¢ok de-
giskenli lojistik regresyon modelleri olusturuldu
(yas, CRP, PLR ve MPV/PCT) ve FN icin bagimsiz
prediktorler belirlendi. Gruplarin yas ortalama-
lari anlamli diizeyde farklilastigi icin potansiyel
risk faktorleri olarak belirlenebilecek hemogram
ve hematolojik indekslerin yani sira yas faktoru
de cok degiskenli regresyon analizlerine dahil
edildi. Ayrica prediktér degiskenlerden ESR,
CRP, MPV, PLR, MPV/PCT icin alici calisma karak-
teristikleri (Receiver operating characteristics,
ROC) analizi yapildi. Her bir prediktor degisken
icin ROC egrisi olusturuldu ve egri altinda kalan
alan (Area under the curve, AUC) hesaplanarak
modelin ayirici glici degerlendirildi. Optimal
kesme noktalarinin belirlenmesi icin Youden
indeksi (sensitivity + specificity — 1) kullanildi
ve bu indeksin maksimum oldugu deger, kes-
me noktasi (cut-off) olarak belirlendi. P < 0,05
dizeyi istatistiksel olarak anlamli kabul edildi.

BULGULAR

POH ve POH+FN gruplarinin sosyodemografik
ozellikleri ve hastalik éykustine ait bulgulari ile
gruplar arasi karsilastirma sonuclari Tablo 1'de
sunulmustur. POH+FN grubu, kemoterapiden
sonraki bir ay icinde en az bir FN atag gegir-
mis hastalardan olusmaktadir ve 40 hasta icin
toplam 43 epizod tespit edilmistir. FN grubun-
da U¢ hastada ikinci birer atak daha izlenmistir

ancak analizlerde sadece ilk ataklara ait veriler
kullanilmistir. iki grup arasinda cinsiyet dagili-
mi agisindan anlamli bir fark bulunmazken (p =
0,953), FN’si olan grupta ortanca yas daha k-
clk, ilk kez kanser tanisi konduktan sonra gecen
sure (yil) daha kisadir (sirasiyla p < 0,001, p <
0,001). Her iki grupta katihmcilarin yaridan faz-
lasinin akut lenfositik 16semi (ALL) tanisi almis
hastalardan olustugu, ALL frekansi agisindan
gruplar arasinda anlaml fark olmadigi goruil-
mektedir (p = 0,064). Her iki gruptaki hastalarin
hepsi kanser nedeniyle kemoterapi almis ol-
makla beraber FN'si olmayan gruptaki hastala-
rnn % 6,9'u kemoterapiye ek olarak radyotera-
pi de almistir. Ayrica iki grup arasinda anlamli
fark olusturacak sikhkta hipertansiyon, diyabet
vb. komorbiditeye rastlanmamistir (Tablo 1).

Tablo 1: Sosyodemografik 6zellikler ve hastalik 6ykusu

POH POH + FN P
(n=58) (n=40)
Cinsiyet 0953+
Erkek 33 (%569) 23 (%57,5)
Kiz 25 (% 43,1) 17 (% 42.5)
Yas (yil) 9(8,25) 6(4) <0,001®
Kanser tipi
Akut lenfositik Iésemi (ALL) 38 (%65,5) 33 (%82,5) 00642
Hodgkin lenfoma (HL) 6 (% 10,3) -
Akut miyeloid l6semi (AML) 5(%8,7) 4(%10)
Diger 9(%15,5) 3(%7,5)
Kanser tant yasn (yl) <0,001®

2 (3,25) 1(1)
Kemoterapi/Radyoterapi (+/+) 4(%6,9) -
Komorbidite

Hipertansiyon

Diyabet

Serebrovaskiiler olay (SV0)

Nérofibromatozis

Epilepsi

Pnémoni

- 1(%2,5)
3(%52) -

1(%17)
1(%17)
1(%1,7)

1(%2,5)
1(%2,5)
1(%25)

#Ki-kare testi. Veriler n ve yiizde (%) seklinde sunuldu.
bMann-Whitney U testi. Veriler medyan (ortanca) ve geyrekler arasi aralik (IQR) seklinde sunuldu.

POH: Pediatrik onkoloji hastalari, POH+FN: Febril nétropenisi olan pediatrik onkoloji hastalart

POH ve POH+FN gruplarinin tani/tedavi suregle-
rineaitklinikopatolojik 6zellikleriile gruplararasi
karsilastirma sonuclari Tablo 2'de sunulmustur.

Tablo 2: Tani/tedavi stireclerine ait klinikopatolojik 6zellikler

POH POH + FN P
(n=58) (n=40)
Gelis nedeni
Kontrol 47 (%81) 17 (% 42.5) 0,002
Ates 7(%12,1) 30 (%75) 00152

Kemoterapi 3(%52)
7(%12,1)

3(5.2)

5(%12,5)
Oksiiriik/nefes darligt
Halsizlik
Kanama (burun, dis eti vb.)
Usiime-titreme
Arrest

FN tani/neden
0Odagji belli olmayan
Akut lenfadenit
Akut gastroenterit
Pnémoni

Hospitalizasyon

Hospitalizasyon (giin)

Kan kiiltiird istemi

Kan kiiltiirii sonug
Ureme yok
S. epidermidis
S. haemolyticus
S. hominis

En az bir antibiyotik kullanimi

ikinci bir antibiyotik kullanimi

Komplikasyon
D-vit eksikligi
Nefropati
Sepsis
Anemi
Tasikardi

Mortalite

3(%7.5)
11 (%27,5)
1(%25)

37 (%92,5)
1(%25)
1(%25)
1(%2,5)
34 (%85)
10,5 (15,5)

33 (%82,5)

9 (%15,5)
4(6,5)
26 (% 44,8)

<0,0012
0,012b
<0,0012

21 (%80,8)
5(%19,2)

27 (%81,38)
2(%6,1)
3(%9.1)

1(%3)
36 (% 90)
23 (%57,5)

09182

12 (%20,7)
2(%34)

<0,0012

25 (% 43,1)
1(%1,7)

4 (% 10)

2 (‘;A) 5)
1(%2,5)
1(%2,5)

aKi-kare testi. Veriler n ve yiizde (%) seklinde sunuldu.
bMann-Whitney U testi. Veriler medyan (ortanca) ve ceyrekler arasi aralik (IQR) seklinde sunuldu.
POH: Pediatrik onkoloji hastalari, POH+FN: Febril nétropenisi olan pediatrik onkoloji hastalari.

FN'si olmayan grubun klinige basvuru nede-
ni agirhkh olarak kontrol amach (p = 0,002)



iken FN’'si olan hastalar baslica ates sikayeti (p
= 0,015) ile basvuru yapmis ve % 92,5'i oda-
g1 belli olmayan FN tanisi almistir. FN'si olan
grupta hastaneye yatisi (hospitalizasyon) ya-
pilan hasta sayisi daha ¢ok ve hastanede kalis
suresi (guin) de daha uzundur (sirasiyla p<0,001,
p=0,012). FN grubunda kan kultiri istemi
yapilan hasta sayisi anlamli olarak daha yuk-
sektir (p < 0,001) ve her iki grupta kan kulttrd
sonuclarinda agirlikh olarak tGreme olmadigi
gorilmekle birlikte gruplar arasinda anlamh
fark da bulunmamaktadir (p = 0,918). FN gru-
bunda en az bir antibiyotik turinin kullanildi-
g1 hasta sayisi anlamli olarak daha coktur (p <
0,001) ve FN’li hastalarin % 57,5'inde ikinci bir
antibiyotik tirtintn kullanildigi gorilmektedir.
Her iki gruptaki hastalarin tedavi/takip siirecle-
rinde izlenen komplikasyonlar arasinda en sik
gorileni vitamin-D eksikligidir ve 2020-2023
yillari suresince arastirma orneklemi olustu-
ran hastalarin hicbirinde kayip yasanmamistir.

POH ve POH+FN gruplarinin hemogram ve he-
matolojikindekslerineaitbulgularilegruplarara-
stkarsilastirmasonuclariTablo 3'te sunulmustur.

Tablo 3: Hemogram bulgulari ve hematolojik indeksler

POH POH + FN P
(n=158) (n=40)
Notrofil (103/pL) 3,08 (2,04) 0,1(0,31) <0,001
Lenfosit (103/pL) 2,24 (141) 0,49 (0,48) <0,001s
Monosit (103/uL) 0,54 (0,31) 0,1(0,19) <0,0012
Eozinofil (103/pL) 0,06 (0,12) 0,01(0,03) <0,0018
Bazofil (103/L) 0,02 (0,03) 0,00 (0,01) <0,001s
Lokosit (103/uL) 6,29+2,79 0,91+0,55 <0,0010
Platelet (103/uL) 253,5 (123,75) 81,5 (103,25) <0,0018
Hb (g/dL) 12,95+ 1,36 9,48 +1,47 <0,0010
ESR (mm/sa) 9(18) 40 (28,75) <0,001s
CRP (mg/L) 2(2,61) 13,02 (40,27) <0,0012
PCT (ng/mL) 0,08 (0,11) 0,3 (0,11) <0,001s
MPV (fL) 9,66+0,9 10,85+1,18 <0,0010
NLR (nétrofil/lenfosit) 1,21(0,71) 0,26 (0,49) <0,0018
PLR (platelet/lenfosit) 111,43 (52,96) 225,86 (223,04) <0,0012
SII (platelet x nétrofil / lenfosit) 331(191,93) 17,29 (60,3) <0,0012
MPV/PLT 0,04 (0,02) 0,13 (0,18) <0,0012
MPV/CRP 4,89 (5,24) 0,75 (0,97) <0,0018
MPV/PCT 135,18 (242,02) 37,02 (12,02) <0,0012

aMann-Whitney U testi. Veriler medyan (ortanca) ve geyrekler arasi aralik (IQR) seklinde sunuldu.

bBagimsiz 6rneklem t-testi. Veriler ortalama * standart sapma (SD) seklinde sunuldu.

POH: Pediatrik onkoloji hastalari, POH+FN: Febril nétropenisi olan pediatrik onkoloji hastalari, Hb: Hemoglobin, ESR:
eritrosit sedimentasyon hizi, CRP: C-reaktif protein, PCT: prokalsitonin, MPV: ortalama trombosit hacmi, NLR:
notrofil/lenfosit orani, PLR: platelet/lenfosit oram, SII: sistemik immiin-inflamasyon indeksi (platelet x notrofil /

lenfosit), PLT: platelet.

FN grubunda nétrofil, lenfosit, monosit, eozino-
fil, bazofil, I0kosit, platelet sayisi ve Hb diizeyi
anlamli olarak dustk, ESR, CRP ve PCT diizeyle-
ri ile MPV anlamli olarak yuksektir (p < 0,001).
Hematolojik indekslerden NLR ve SlI, FN gru-
bunda anlamli olarak duiistik, PLR ise yuksektir
(p < 0,001). MPV iligkili indekslerden MPV/PLT,
FN grubunda anlamli olarak yuksek iken MPV/
CRP ve MPV/PCT ise dusukttr (p < 0,001). FN'nin
potansiyel ve bagimsiz prediktif faktorlerinin
belirlenmesi amaciyla yiratulen lojistik regres-
yon analiz sonuglari Tablo 4'te sunulmustur.
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Tablo 4: Febril notropeni igin prediktif faktorlerin tek degiskenli
ve ¢ok degiskenli analizleri

Univariate Multivariate
OR 95% Cl P OR 95% Cl P

Yas 1,193 1,071-133 0,001 1,087 0,773-1,53 0,63
ESR 1,133 1,080-1,189 <0,001

CRP 1,904 1,427-2,541 <0,001 1,674 0974-2,877 0,062
MPV 2,893 1,789-4,677 <0,001

PLR 1,011 1,005-1,016 <0,001 1,008 0,989-1,027 0424
MPV/PCT 1,233 1,107-1375 <0,001 1,217 1,015-1,459 0,034

OR: risk oram (odds ratio), CI: giiven arahg (confidence interval), ESR: eritrosit sedimentasyon hizi, CRP: C-reaktif
protein, MPV: ortalama trombosit hacmi, PLR: platelet/lenfosit orani, MPV/PCT: ortalama trombosit

hacmi/prokalsitonin.

Tek degiskenli lojistik regresyon analiz sonuclari
yas, ESR, CRP, MPV, PLR ve MPV/PCT'nin FN i¢in
potansiyel prediktif faktorler oldugunu goster-
mektedir (yas icin p = 0,001; diger degiskenler
icin p < 0,001). Potansiyel prediktif faktorler-
den yas, CRP, PLR ve MPV/PCT ile olusturulan
cok degiskenli lojistik regresyon modelinde
sadece MPV/PCT'nin febril nétropeni icin ba-
gimsiz prediktif faktor oldugu gorilmekte-
dir (OR: 1,217, 95% CI: 1,015-1,459, p = 0,034).

Febril nétropeninin potansiyel prediktif faktor-
leri olarak belirlenen stirekli degiskenler (ESR,
CRP, MPV, PLR ve MPV/PCT) icin alici ¢alisma
karakteristikleri (receiver operating characteris-
tics, ROC) egrileri olusturuldu ve her bir fakto-
riin optimal kesme noktasi (cut-off), duyarhlk
(sensitivity) ve ozgullik (specificity) yuzdele-
ri (%) belirlendi. Olusturulan ROC egrileri icin
egrinin altindaki alan (AUC), optimal kesme
noktasi, duyarlilik ve 6zgullik sonuglari deger-
lendirildiginde febril nétropeniyi en iyi yorda-
yan faktorin MPV/PCT oldugu gorilmektedir.
MPV/PCT icin optimal kesme degeri, % 89,7
duyarlilik ve %100 6zgullik ile 57,33'ttr (AUC:
0,985, 95% Cl: 0,968-1, p < 0,001) (Tablo 5).

Tablo 5: ROC (receiver operating characteristics) analizi sonug-
lan

AUC 95% CI P Cut-off Duyarlilik (%) Ozgiilliik (%)
ESR 0,902 0,846-0,958 <0,001 >19,5 97,5 67,2
CRP 0,966 0,933-0,998 <0,001 >6,95 87,5 100
MPV 0,780 0,691-0,869 <0,001 >9,35 90 483
PLR 0,718 0,599-0,837 <0,001 >172,03 67,5 81
MPV/PCT 0,985 0,968-1 <0,001 <5733 89,7 100

AUC: egrinin altindaki alan (area under the curve), CI: giiven arahg: (confidence interval), ESR: eritrosit sedimentasyon
hizi, CRP: C-reaktif protein, MPV: ortalama trombosit hacmi, PLR: platelet/lenfosit orani, MPV/PCT: ortalama

trombosit hacmi/prokalsitonin.

TARTISMA

FN grubu agirlikli olarak ALL tanisi almis (%
82,5), ortanca yas! alti olan ¢ocuk hastalardan
olusmaktadir. Bu ¢cocuklarin hepsi kanser nede-
niyle kemoterapi almis ve kemoterapiden son-
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raki bir ay icinde en az bir FN atadi gecirmistir
(40 hasta icin toplam 43 epizod). Agirlikh olarak
yuksek ates sikayeti (%75) ile hastaneye basvu-
ran ve herhangi bir komorbiditesi bulunmayan
(% 90) FN’li hastalarin % 82,5'inde kan kultGri
istemi yapilmis ve bakilan kiltir sonuclarinin %
81,8'inde herhangi bir Gireme (bakteriyel, fun-
gal, viral) tespit edilmemistir. Mevcut tablo, FN
grubundaki hastalarda gorilen FN ataklarinin
kemoterapiye bagli oldugunu distndirmek-
tedir. Nitekim, nétropeni ve FN, miyelosupresif
kemoterapinin en yaygin gorulen komplikas-
yonlarindan birisidir ve 6nemli oranda hospita-
lizasyon ve mortalite nedenidir.Pediatrik kanser
hastalarinda notropeni/FN'ye bagh ortalama 8
glin hospitalizayon suresi ile % 0,4 ila % 3 ara-
sinda degisen mortalite oranlari bildirilmistir.
Bu oran yetiskinlerde daha yuksektir; hemato-
lojik maligniteler icin % 7,4, solid timorler igin
% 2,6 -% 7,0 (29). Mevcut calismada FN grubun-
daki hastalarin % 92,5'inin odag belli olmayan
FN tanisi ile % 85 oraninda hospitalize edildigi
ve ortanca 10,5 giin sire ile hastane ortamin-
da tedavi edildigi goriilmektedir. Yine bu grup-
taki hastalarin % 90'iInda en az bir, % 57,5'inde
ise ikinci bir antibiyotik uygulamasi yapilmis-
tir. Hospitalizasyon sirecinde FN grubundaki
hastalarin % 80'inde herhangi bir komplikas-
yon izlenmemis ve hasta kaybi yasanmamistir.
Ozellikle diistik gelirli tilkelerde kanserli cocuk-
larda enfeksiyonlara bagli 6lim orani, yiksek
kaynaklara sahip ulkelere kiyasla 20 kat daha
fazladir. Bu durumun antibiyotik uygulamasi
ve yonetiminde gecikmelerle iliskili oldugu du-
stindlmektedir (30). Calismamizda FN hastala-
rinin buyuk bir kisminda herhangi bir enfeksi-
yon etkeninin tespit edilmedigi gorilmektedir.
Enfeksiyon etkeni tespit edilmeyen hastalarda
antibiyotik kullaniminin tedavi surecine etkisi
Uzerine yapilan ¢alismalar, tedaviye yaniti ve
hastanin prognozunu nasil etkiledigi konu-
sunda farkh sonuglar sunmaktadir. Ancak akut
|6semisi olan ve yuksek doz kemoterapi alan
hastalarda profilaktik/ampirik antibiyotik kulla-
niminin FN insidansini ve enfeksiyona baglimor-
talite oranlarini azalttigi gorilmektedir (31-33).

Hematojik kanserlerde miyelosipresif kemo-
terapinin bir sonucu olarak total kan hiicre sa-
yllarinda azalma, inflamasyon cevabinin gos-

tergelerinde ise artis goriilmektedir. Pediatrik
onkoloji hastalarinda yogun kemoterapiyle
birlikte baslica nétrofil sayisinin 100 hiicre/
mm?, |6kosit sayisinin 300 hiicre/mm?, mono-
sit sayisinin 100 hiicre/mm?, platelet sayisinin
20.000 hiicre/mm? ve Hb'nin 7 g/dLnin altin-
da olmasi, CRP'nin ise 90 mg/L ve Uzerinde ol-
masi FN icin baslica negatif risk faktorleri ola-
rak bildirilmistir (10,34). Mevcut ¢alismada FN
grubunda nétrofil, lenfosit, monosit, eozinofil,
bazofil, I6kosit, platelet sayisi ve Hb dlizeyi an-
lamli olarak dustik, ESR, CRP, PCT ve MPV ise
yuksek bulundu. Ayrica FN grubunda izlenen
ortalama notrofil sayisindaki dramatik diististiin
(yaklasik 20 kat), hematolojik indekslerden NLR
ve SlI'de azalmaya, lenfosit sayisindaki disu-
sun ise (yaklasik 5 kat) PLR'deki artisa yol acti-
g1 gorulmektedir. Cesitli kanser turleri ve FN'de
NLR, PLR ve/veya Sl olasi prognostik predik-
torler olarak onerilmistir (26,28, 35-37). Ancak
kemoterapi sonrasi FN atagi yasayan pediatrik
popilasyonda NLR, PLR ve SlI diizeylerindeki
degisimi bildiren calismaya rastlanmamistir.

CRP ve PCT, klinik uygulamalarda, o6zellikle
FN'nin erken tanisinda buyuk bir énem tasi-
maktadir. Yiuksek CRP diizeyi, inflamasyonun
varliginiisaret etse de PCT'nin enfeksiyon spesi-
fikligi sayesinde klinik yonlendirmede daha be-
lirgin bir rehber olabilecegi distinilmektedir.
ik 24 saat icindeki CRP ve PCT diizeylerinin kan
dolasimi enfeksiyonlarini 5ngérmede klinisyen-
ler icin yol gosterici olabilecegi dnerilmektedir
(6). Ozellikle PCT, inflamasyonda klinik seyrin
takibinde 6nemli bir gostergedir ve daha spe-
sifik bir faktor olmasi 6zelligiyle FN prognozun-
da CRP’ye kiyasla daha ustin bir belirte¢ ola-
rak kabul edilmektedir (17,18, 38-40). Nitekim,
PCT'nin kanser olmayan kisilere kiyasla kanser
hastalarinda, ayrica kanser hastalarinda atesin
ve/veya enfeksiyonun eslik etme durumuna
gore katsal artiglar gosterdigi bildirilmistir (19).
PCT'nin, ates ve enfeksiyonun eslik ettigi kan-
serli hastalarda belirgin bir artis gosterdigi goz-
lemi, bu parametrenin enfeksiyon yonetiminde
klinik kararlar etkileyebilecegini gostermekte-
dir. Bu nedenle, FN riski tasiyan hastalarda PCT
ve CRP duzeylerinin takibi, tedavi stirecinin op-
timize edilmesi ve gereksiz antibiyotik kullani-
minin énlenmesi icin 6nemli bir strateji olabilir.



Calismamizda FN atadi olan kanserli ¢cocuklar-
da trombositopeniye MPV artisinin eslik ettigi
gorulmektedir. MPV, platelet aktivitesini yan-
sitmaktadir ve fizyolojik kosullarda platelet
sayistyla ters orantihdir. Ancak cesitli patoloji-
lerde bu fizyolojik oran bozulabilir. MPV, basli-
ca kardiyovaskuler hastaliklar ve kanser olmak
Uzere bir¢ok inflamatuar durumun seyri ve
prognozu hakkinda énemli bilgiler saglayabilir
(24). FN atag yasayan yetiskin kanser hastala-
rinda yuksek MPV diizeyinin mortalite ve ciddi
medikal komplikasyonlarla iliskili oldugu gos-
terilmistir (22). Ancak literatiirde kemoterapi
sonrasi FN atagi yasayan pediatrik popiilas-
yonda MPV ve MPV iliskili indekslerdeki (MPV/
PLT, MPV/CRP, MPV/PCT) degisimi bildiren ¢alis-
maya rastlanmamistir. Mevcut calismada FN'si
olmayan gruba kiyasla FN grubunda MPV'nin
anlamli olarak daha yiiksek oldugu gorilmek-
tedir. Ayrica platelet diizeyindeki azalma, CRP
ve PCT dizeylerindeki artisla iliskili olarak
MPV/PLT, FN grubunda anlamli olarak yiiksek,
MPV/CRP ve MPV/PCT ise dusuk bulunmustur.

Galisma bulgularimiz yasin, ESR, CRP, MPV, PLR
ve MPV/PCT'nin FN icin potansiyel prediktif
faktorler oldugunu gostermektedir. PCT du-
zeyi agisindan gruplar arasinda anlamh diizey-
de fark olsa da (yaklasik 3 kat) PCT’nin FN igin
potansiyel risk faktorleri arasinda yer almayisi
muhtemelen PCT icin verilerin normal dagilim
gostermemesinden kaynaklanmaktadir. Ben-
zer durumun NLR ve Sl icin de gecerli oldugu
disunulmektedir. Ayrica calismanin tez mer-
kezli olusu, ulasilabilen 6rneklem buyuklGga-
nun gorece kiiclik olmasi nedeniyle gruplarin
sosyodemografik ve temel klinik 6zellikleri ara-
sinda yas degiskeni icin de gruplarin normal
dagilimi saglanamamistir. Mevcut fark her ne
kadar katsal bir diizeyde olmasa da FN grubu-
nun ortanca yasi anlamli olarak daha kuigtktur.
Bu nedenle ¢ok degiskenli regresyon analizine
yas faktorl de dahil edilmistir. Nitekim, FN icin
potansiyel risk faktorleri olabilecek degisken-
ler arasinda MPV/PCT'nin tek bagimsiz pre-
diktif faktor oldugu ayrica yuksek duyarlilik ve
ozgullige sahip oldugu gorilmektedir (57,33
optimal kesme degeri icin % 89,7 duyarlilik ve
%100 6zgulliik). Cok degiskenli regresyon mo-
delinde CRP, FN icin bagimsiz bir prediktif faktor
olarak tanimlanamamistir ancak CRP icin p de-
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geri 0,062 duzeyindedir ve ROC analizi sonug-
larina gére CRP’nin nerdeyse MPV/PCT kadar
yuksek duyarlilik ve 6zgullige sahip oldugu
gorilmektedir (6,95 optimal kesme degeri icin
% 87,5 duyarlilik ve %100 6zgllik, p < 0,001).
Calismamizin bulgulari, FN'nin erken tani ve te-
davisinde hematolojik parametrelerin kullanila-
bilecegini gostermektedir. Ancak bu paramet-
relerin klinik pratikte etkin bir sekilde kullanimi,
daha genis o6rneklem calismalari ve prospek-
tif analizlerle desteklenmelidir. Sonug¢ olarak,
mevcut bulgularimizdan yola ¢ikarak pediatrik
kanser hastalarinda arastirdigimiz hematolojik
indeksler arasinda MPV/PCT oraninin kemote-
rapi sonrasinda gelisebilen FN atagini yorda-
yan baslica degisken oldugunu soyleyebiliriz.

Galismanin tek merkezli olusu nedeniyle ilgili
analizler gorece kuglik bir 6rneklemde yuratil-
mustir. FN'nin bagimsiz prediktif faktorlerini
belirleyebilmek icin sosyodemografik ve temel
klinik ozellikleri agisindan birbirinden fakhlas-
mayan iki grup olusturulmaya calisiimis ancak
yas degdiskeni icin normal dagilm saglanama-
mis ve gruplar arasinda anlamli fark olusmustur.
Gok degiskenli regresyon analizine yas faktoru-
nin de dahil edilmesiyle bu kisitlilik giderilmeye
calisiimistir. Ayrica calismada alt kanser grupla-
rinda yeterli 6rneklem sayisina ulasilmasi duru-
munda arastirilan degiskenler agisindan farkli
kanser turleri (ALL, AML, HL, solid timorler) ara-
sinda da karsilastirmalar yapilmasi planlamistir
ancak her iki grupta ALL tanisi almig hasta sayisi
daha fazla olmasina karsin diger kanser tiirlerin-
de (baslica AML ve HL olmak (izere) yeterli has-
ta sayisina ulasilamamistir. Yine benzer nedenle
kan kulturd sonuglari (Gr +/-), kullanilan antibi-
yotik turleri gibi degiskenler acisindan da yapi-
labilecek karsilastirmalar mimkiin olmamistir.
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OZET

AMAC: Ameliyatlardan 6nce hasta ve doktoru arasinda aydinla-
tilmis onam formlari adeta bir s6zlesmedir. Onam formlari hasta
tarafindan okunabilir ve anlasilabilir olmalidir. Okunabilirlik di-
zeyi tim metinler icin anlasilabilirlik agcisindan 6nem arz etmek-
tedir. Bu calismada Uglincli basamak bir hastanede alinan orto-
pedik cerrahi onam formlarinin okunabilirlik diizeyini arastirdik.

GEREC VE YONTEM: Uciincii basamak tip fakiiltesi hastanesin-
de, Ortopedik cerrahi 6ncesi kullanilan 28 tane onam formlari-
nin kelime, hece, harf ve karakter sayilari tespit edildi. Atesman
ve Bezirci-Yilmaz formiilleri ile okunabilirlik puanlari tespit edil-
di. Istatistiksel analizler SPSS 26.0 paket programi kullanilarak
yapildi.

BULGULAR: Atesman o6lcegine gére OP=51,35 + 4,62 ve Bezir-
ci-Yilmaz odlcegine gore OP= 11,16 + 1,81 olarak dl¢tilmustdir.
Atesman Olcegine gore onamlarin okunabilirligi icin lise sevi-
yesi 11-12 yillik egitim gerekmekteyken, Bezirci-Yilmaz 6l¢egine
gore ortadgretim (lise) dlizeyinde egitim gerekmektedir.

SONUG: Uciincii basamak hastanelerde kullanilan ortopedik
cerrahi onam formlarinin lise egitim diizeyinde birikim gerek-
tirecek durumda oldugu saptandi. Turkiye'deki ortalama oku-
ma yil olan yaklasik 6 yillik egitim gerektiren diizeye bu onam
formlarini sadelestirilmesini dneriyoruz.

ANAHTAR KELIMELER: Ortopedi ve Travmatoloji, Onay Formu,
Okunabilirlik Dlzeyi.

Gelis Tarihi / Received: 28.11.2024

Kabul Tarihi / Accepted: 06.02.2025 |
Yazisma Adresi / Correspondence: Dr. Ogr. Uyesi Recep ALTIN

ABSTRACT

OBJECTIVE: Informed consent forms are almost a contract
between the patient and his/her physician before surgery. Con-
sent forms should be readable and understandable by the pa-
tient. The level of readability is important for understandability
of all texts.In this study, we investigated the readability level of
orthopaedic surgical consent forms obtained in a tertiary care
hospital.

MATERIAL AND METHODS: The number of words, syllables,
letters and characters in 28 consent forms used before ortho-
pedic surgery in a tertiary medical faculty hospital were deter-
mined. Readability scores were determined with Atesman and
Bezirci-Yilmaz formulae. Statistical analyses were performed
with SPSS 26.0 package programme.

RESULTS: RS=51.35 + 4.62 according to Atesman scale and
RS= 11.16 + 1.81 according to Bezirci-Yilmaz scale. According
to Atesman scale, 11-12 years of high school level education
is required for the readability of consents, while according to
Bezirci-Yilmaz scale, secondary (high school) level education is
required.

CONCLUSIONS: It was determined that orthopedic surgery
consent forms used in tertiary hospitals required high school
education level knowledge. We recommend that these consent
forms be simplified to the level that requires approximately 6
years of education, which is the average number of years of
education in Turkey.

KEYWORDS: Orthopaedics and Traumatology, Consent Form,
Readability Level.
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INTRODUCTION

The quality of texts increases when they
can be read and understood. Texts that are
not understood by the audience they add-
ress are of little value. Some scientific sca-
les evaluate the comprehensibility of writ-
ten texts through the level of readability (1).

With the widespread use of the internet in to-
day's world, it has become easier for people
to access all kinds of information. In the field
of health, patients can easily access all infor-
mation about their diseases and treatment
approaches to written and visual materials via
the internet. However, there is so much infor-
mation on the internet that their reliability is
questioned. Detailed informed consent forms
obtained before surgical procedures are the
most reliable official texts. They are reliable
official documents that create legal responsi-
bility between the patient and the surgeon.

In today's world, the workload of orthopaedics
and traumatology department has increased
due to the increase in population and indust-
rialisation. Especially trauma and elective sur-
geries have increased considerably in recent
years. Patients want to know why surgery is
necessary, which surgical procedure will be
performed and the risks of this procedure by
getting information about their disease. The
patient should be informed in detail by his/
her physician. Otherwise, legal problems may
arise. It is very important that the patient is in-
formed that orthopaedic surgeries may have
some risks in the preoperative, operative and
postoperative period and that they are per-
formed with the full consent of the patient.

The most frequently used readability scales
worldwide are Gunning fog (2) and Flesch-Kin-
caid (3). Since Turkish has a different root in ter-
ms of language structure, more than these sca-
les is needed to give objective results. Atesman
(4) and Bezirci-Yilmaz (5) scales are much more
objective in determining the readability level of
Turkish texts. These scales provide an average
objective score considering the number of sen-
tences, words, syllables and letters in the text
that are expected to be understood. Our study
aimed to evaluate the readability level of infor-

medconsentformsusedinorthopaedicsandtra-
umatology clinics in tertiary care hospitals with
the more used readability level scales in Turkey.

MATERIALS AND METHODS

In the study, 28 surgical informed consent forms
related to the orthopaedics and traumatology
department were obtained from the Quality
Unit of Afyonkarahisar Health Sciences Univer-
sity Medical Faculty Hospital. The consent forms
were divided into four groups: trauma surgery,
hand surgery, arthroscopic surgery and elective
surgery. These forms were evaluated with Ates-
man and Bezirci-Yilmaz readability formulae.

Readability Scale Calculation

For the calculation of Atesman readability scale,
the calculation is made by taking the first 100
words of the text through the formula. Atesman
readability score (RS) is a scale between 0-100,
which becomes easier to read as the score inc-
reases. It is calculated with the formula below.

RS = 198.825 - (40.175x X )1) - (2.610xX ) 2

(RS: Readability Score, X1: Total number of sy-
llables/total number of words, X2: Total hum-
ber of words/Total number of sentences)

A comparison of Atesman readability scores ac-
cording to education level is shown and is ta-
ken as a reference in the evaluation (Table 1).

Table 1: The educational status equivalent of the readability
score calculated with the Atesman Readability Scale

READABILITY SCORE
90-100

EDUCATIONAL STATUS

It can be read by someone who is in the 4th grade of
primary school and below.

It can be read by anyone studying at the 5th or 6th grade
level.

It can be read by anyone studying at the 7th or 8th grade
level.

It can be read by anyone studying at the 9th or 10th
grade level.

It can be read by anyone studying at the 11th or 12th
grade level.

It can be read by someone studying at the 13th or 15th
grade level.

It can be read by someone with an undergraduate
degree.

<29 Can be read by anyone with a graduate degree

80-89

70-79

60-69

50-59.

40-49

30-39

Bezirci-Yilmaz readability scale is developed
according to the text's number of words and
syllables. The higher the readability score,
the harder it is to read and the lower the sco-
re, the easier it is to read. This scale uses the
readability Score and Average Word Count
(AWQ). It is calculated with the formula below.



RS=VAWC x [(H3 x 0.84) + (Hs x 1.5) + (Hs x 3.5) + (Hs x 26.25)]

(RS: Readability score, AWC: Average Word Count,
H3: Average number of words with 3 syllables,
H4: Average number of words with 4 syllables, H5:
Average number of words with 5 syllables, H6: Ave-
rage number of wo rds with 6 or more syllables)

The education level equivalent of the re-
adability score is shown and taken as a
reference in the evaluation (Table 2).
Formulas were calculated by the compu-
ter programme developed by Bezirci-Yilmaz.

Table 2: The educational levels equivalent of the readability
score calculated with the Yilmaz-Bezirci Readability Scale

READABILITY SCORE EDUCATIONAL STATUS

1-8 Primary School

9-12 Secondary School (High School)
13-16 Undergraduate

16+ Akademic level education

Ethical Committee

The study was conducted according to the de-
cision of the Afyonkarahisar Health Sciences
University Clinical Research Ethics Commit-
tee dated 02.12.2022 and numbered 2022/16.

Statistical Analysis

Categorical variables were presented as percen-
tage and frequency. Continuous variables were
expressed as mean and standard deviation.
ANOVA test was used to compare continuous
variables between groups. Statistical analyses
were performed with SPSS 26.0 package prog-
ramme.

RESULTS

A total of 28 informed consent forms were
used in the study. Orthopaedic surgery con-
sents were divided into four groups as trauma
surgery consents (n=11), arthroscopic sur-
gery consents (n=6), hand surgery consents
(n=9) and elective surgery consents (n=2).
According to the Atesman readability scale,
the consent form's readability score, 11-12
years of education level (high school) is requ-
ired for the readability of the consent forms.
According to the Bezirci-Yilmaz readability sca-
le, it is 11.16 = 1.81. The appropriate educati-
on level is secondary high school (Table 3).
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Table 3: Average scores of orthopedic surgical consents calcu-
lated according to Atesman and Bezirci-Yilmaz readability sca-
les and corresponding education levels

NUMBER MINIMUM MAXIMUM MEAN (Standart EDUCATONAL

Deviation) STATUS

51,3507+4,6238 11-12 years

11,9163+1,8135 Secondary
School

(High School)

ATESMAN 28 43,68 59,71
BEZIRCI 28 7,63 13,79
YILMAZ

When the readability level of the consent for-
ms was compared between the groups, it was
found that hand surgery consent forms were
the consent forms that required the highest
level of education. The comparative scores of
the consent form groups according to Atesman
and Bezirci-Yilmaz scales are shown in Figure 1.

ean_Atesman
ean_Bezirci_Yilmaz

] o
= L

40,00

30,00

Mean Point

20,00

10,00

* s *m

T T T T
Trauma Surgery Arthroscopic  Hand Surgery Elective Surgery
Surgery

Consent_Groups

Figure 1: Comparative scores of consent form groups accor-
ding to Bezirci-Yilmaz and Atesman scales

When the consent forms were evaluated in
groups according to the results of these two
inversely curved scales, the readability levels
were similar in general according to both scales.
If we look at the consent form groups in deta-
il, the consent form of the hand surgery group
received the lowest score with a mean score of
48.11 according to the Atesman scale and the
readability level was evaluated as readable by a
person educated at the 13 or 15" grade level.

The same group of forms received the hig-
hest score with a mean score of 12.06 accor-
ding to the Bezirci-Yilmaz scale. It were eva-
luated as readable by someone educated at
the secondary (high school) level. Education
levels corresponding to the mean scores ac-
ross groups are shown in detail (Table 4).
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Table 4: Education levels of orthopedic surgery consent form
groups corresponding to the average scores calculated accor-
ding to the Atesman and Bezirci-Yilmaz readability scales

BEZIRCI YILMAZ ATESMAN

NUMBER SCALE NUMBER SCALE

TRAUMA SURGERY 11.39 Secondary Schoool 51.82

(High Schoool)

At 11t or 12th grade level

ARTHROSCOPIC 9.85
SURGERY

Secondary Schoool 54.76
(High Schoool)

At 11t or 12th grade level

HAND SURGERY 12.06 Secondary Schoool 48.11

(High Schoool)

At 13t or 15t grade level

ELECTIVE SURGERY 9.80 Secondary Schoool 53.07

(High Schoool)

At11% or 12t grade level

DISCUSSION

In today's world, the number of orthopaedic
surgical procedures is increasing rapidly with
industrialization and population. People's ac-
cess to information has become easier today
through the internet. Patients research the in-
ternet before the surgical procedure is applied
to them and obtain some information. Howe-
ver, confusion arises since there is a lot of cor-
rect and incorrect information on the internet.
Informed surgical consent forms are the official
documents containing the most serious and re-
liable information. It can be defined as a legal
contract between the patient and the physician.

Most malpractice lawsuits are related to compli-
cations that develop after surgery. To avoid this
situation, the patient should learn the procedu-
re in detail before the operation and be aware of
the negative situations that may develop. This
information should be in a simple and plain lan-
guage that the patient canread and understand.
The comprehension of consent forms can gain
an objective value through readability scales.

Formula readability scales based on more than
40 accepted word and syllable counts from
the scientific world are shown (6). In 2004, the
definition of readability was first introduced
in the United States of America and many re-
adability scales were introduced. In English,
the most preferred and trusted scale in medi-
cal inventory is the Flesch Kincaild Index (3).
However, since their adaptation to Turkish is
not very good, Atesman and Bezirci-Yilmaz
scales are more valuable in evaluating the
readability level of Turkish medical sources.

The readability level has been investigated in
many studies to determine whether drug leaf-
lets are easily understandable by the patient

except for surgical consent. Sari et al. measured
the readability level of antihypertensive drug le-
aflets and found that people with 11-12 years of
education could understand what they read (7).

The readability of the informed consent for-
ms of the Turkish Society of Cardiology was
evaluated in a study by Dural et al. They
found that those with a high school educati-
on could understand these consent forms and
suggested that the consent forms should be
simplified to require 6 years of education (8).

In a study evaluating the readability of infor-
med consent forms obtained before otorhino-
laryngology surgeries, it was suggested that
the readability of consent forms was limited
due to the insufficient average education pe-
riod and health literacy in our country and
that consent forms should be reviewed (9).

The readability level of informed consent for-
ms in surgical departments that perform all
invasive procedures such as anaesthesia, op-
hthalmology, neurosurgery, general surgery,
dentistry, etc. has been demonstrated by stu-
dies (10-13). As a result of the studies, it was
determined that the average schooling age in
our country is insufficient for the readability of
surgical consent forms. It was suggested that
surgical consent forms should be simplified.

The education levels of countries are associated
with average years of schooling and expected
years of schooling. Yesilyurt et al. found that
the average schooling year of the Republic of
Turkey was 6.51 and the expected schooling
year was 11.03 (14). According to the studies,
our country's schooling age is in sufficient
for the readability of surgical consent forms.

Our literature search found no publication rela-
ted to the readability level of orthopaedics and
traumatology and surgical consent forms. In our
study, we determined that the readability level
of most of the orthopaedic surgical consent for-
ms should be at the high school level (12 years
of education), and the consent forms related
to hand surgery should be at higher education
level (13-15 years of education). Our country's
educational level needs to be improved to read
and understand these consent forms. The surgi-



cal consent forms should be simplified in a way
that does not put the physician in unfavorab-
le situations regarding medico-legal aspects.
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OZET

AMAC: Obstriktif uyku apnesi (OUA), obstriktif tipte apne ve
hipopne ile karakterize bir hastaliktir ve cogu hasta glindiiz asir
uyku halinden sikayetcidir. Asiri kilo ve obezite OUA icin baslica
risk faktorlerdir. OUA'nIn tip 2 diabetes mellitus (T2DM) ile iliskili
oldugu bilinmektedir. Bu calismanin birincil amaci OUA'l hasta-
larda T2DM prevalansini belirlemektir.

GEREC VE YONTEM: Calismamiz, Trakya Universitesi Hastane-
si'nde gerceklestirilen retrospektif, analitik bir calismadir. Ekim
2019 ve Mart 2023 tarihleri arasinda polisomnografi ile OUA
tanisi konulan yetiskin hastalar calismaya dahil edildi. Hastane
verilerinden hastalarin demografik verileri, Tip 2 DM tanilari ve
risk faktorleri tarand.

BULGULAR: Calismaya dahil edilen toplam 244 OUA tanili has-
tanin 191'i (%78,3) erkek ve 53'l (%21,7) kadindi. Hastalarda
T2DM prevalansi %31,6 bulundu. Tip 2 DM orani erkek OUA
hastalarinda %27,2 kadin OUA hastalarinda %47,2 idi. OUA
olgular AHI degeri baz alinarak hastalik siddetine gore analiz
edildiginde, diyabet ile hastalik siddeti arasinda anlamli bir iliski
bulunmadi. T2DM prevalansinin kadin OUA hastalarinda anlam-
I olarak daha ytiksek oldugunu ve bunun da viicut agirhgr ve
vicut kitle indeksi (BMI) ile dogrudan iliskili oldugunu bulduk.

SONUC: OUA hastalarinda T2DM prevalansi yulksektir ve bu
yukseklik kadin cinsiyette daha belirgindir. T2DM'li ve OUA'li
hastalarin komorbiditeleri acisindan degerlendirilmesi, her iki
hastaligin da erken tani ve tedavisine katki saglayabilir.
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ABSTRACT

OBJECTIVE: Obstructive sleep apnea (OSA) is a disorder charac-
terized by obstructive apnea and hypopnea, with most patients
complaining of excessive daytime sleepiness. Overweight and
obesity are major risk factors for OSA. OSA is known to be asso-
ciated with type 2 diabetes mellitus (T2DM). The primary aim of
this study was to establish the prevalence of T2DM in patients
with OSA.

MATERIAL AND METHODS: Our study is a retrospective, anal-
ytical study conducted at the Trakya University Hospital. Adult
patients diagnosed with OSA by polysomnography between
October 2019 and March 2023 were included in the study. De-
mographic data, Type 2 DM diagnoses and risk factors of the
patients were screened from hospital data.

RESULTS: Of the total 244 patients diagnosed with OSA inclu-
ded in the study, 191 (78.3%) were male and 53 (21.7%) were
female. The prevalence of T2DM was 31.6% in the patients. The
rate of type 2 DM was 27.2% in male OSA patients and 47.2%
in female OSA patients. When OSA cases were analyzed accor-
ding to disease severity based on AHI value, no significant rela-
tionship was found between diabetes and disease severity. We
found that the prevalence of T2DM was significantly higher in
female OSA patients, which was directly associated with body
weight and body mass index (BMI).

CONCLUSIONS: The prevalence of T2DM is high in patients
with OSA and this prevalence is more pronounced in females.
Evaluation of patients with T2DM and OSA in terms of comorbi-
dities may contribute to early diagnosis and treatment of both
diseases.

KEYWORDS: Obstructive sleep apnea, Type 2 Diabetes Melli-
tus, Obesity.
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INTRODUCTION

Clinical pictures caused by pathologic changes
in the breathing pattern during sleep, leading
to increased morbidity and mortality, are called
"sleep-disordered breathing" (SDB). Obstruc-
tive Sleep Apnea (OSA) is a disease condition
which occurs as a result of complete (apnea) or
incomplete (hypopnea) obstruction in the up-
per airways for at least 10 seconds during sleep,
despite continued respiratory effort, resulting
in excessive decrease in blood oxygen levels
at night and excessive daytime sleepiness.
OSA is the most common sleep-related res-
piratory disorder. Although it is most com-
mon in older men, it can also affect women
and children (1). Recent publications point to
a dramatic increase in the prevalence of OSA.
Studies on the epidemiology of OSA in the li-
terature vary greatly in terms of methodology,
diagnostic criteria and severity assessment. A
current study reported that the prevalence of
OSA varies from 4-30% in different countries (2).

Obesity is one of the most significant risk fa-
ctors for sleep apnea. Compared to people of
normal weight, the odds of developing sleep
apnea are 4 to 10 times higher (3, 4). In epi-
demiological studies, the prevalence of OSA
in the population aged 30-49 years ranges
from 1.4-7% in those with a body mass index
(BMI) <25 kg/m? while it increases drama-
tically to 44.6% (in men) and 13.5% (in wo-
men) in those with a BMI of 30-39.9 kg/m? (5).

OSA is also very common among pa-
tients with type 2 diabetes (T2DM) and it
affects 24-86% of patients, which is sig-
nificantly more than in the non-diabetic
population (6). There is information in the lite-
rature that the prevalence of OSA is also found
to be high in people with type 1 diabetes (7).

In our study, we planned to examine the pre-
valence of T2DM and prominent associated fa-
ctors in patients diagnosed with OSA by poly-
somnography (PSG) in our sleep laboratory.

MATERIALS AND METHODS

Data of patients over the age of 18 who were
diagnosed with obstructive sleep apnea betwe-
en November 2019 and March 2023 in the Sle-

ep Laboratory of Trakya University Hospital
were retrospectively evaluated. Nineteen of
263 patients diagnosed with OSA were exc-
luded from the study due to insufficient data.
Age, sex, body mass index (BMI), weight, he-
ight, apnea hypopnea index (AHI), and diag-
nosis of diabetes mellitus were investigated
from a database based on the patient's own
anamnesis, as well as from hospital enrollment
and e- nabiz® databases in accessible cases.

Polysomnographic (PSG) Examinations:

All patients undergoing polysomnographic
examinations gave pre-procedural consent
that they agreed to the procedure and to the
use of their data for scientific purposes only.

All patients underwent a full-night study PSG.
During the night, an Electroencephalogram
(EEG), using the electrodes placed according
to the international 10-20 system. Electrom-
yogram, electromyography for mentalis, elect-
rocardiogram (ECG), respiratory pattern, pulse
rate, nasal air flow, sleeping position and sound
of snoring , were all monitored simultaneous-
ly. All these data were analyzed by computati-
onal analysis as well as manual interpretation.

All recordings were manually scored by a cer-
tified sleep physician. Sleep-related abnor-
mal respiratory events were scored according
to the American Academy of Sleep Medicine
(AASM 2017) criteria. Apnea was defined as the
complete cessation of oral and nasal airflow for
at least 10 seconds. The criteria for hypopnea
scoring was accepted as the decrease in airflow
which lasted more than 10 s leading to arousal
or oxygen desaturation (represented by a dec-
rease in the oxygen saturation greater than 3%).
OSAis classified as: mild (AHI > 5and <15 events
per hour), moderate (AHI > 15 and < 30 events
per hour), or severe (AHI> 30 events per hour).

Ethical Committee

Our study was approved by the decision of the
Ethics Committee of the Faculty of Medicine
of Trakya University on 19.02.2024 under the
number 03/09.

Statistical Analysis

CMS Excel and IBM SPSS (Version 20.0) pa-
ckage programs were used for analysis.



Continuous data following a normal distri-
bution were presented as the mean * stan-
dard deviation (SD). Frequency analysis was
used for categorical variables. Comparisons
between groups were conducted using the
chi-square test and student t-test. A p value
<0.05 was considered statistically significant.

RESULTS

Of a total of 244 patients diagnosed with OSA,
191 (78.3%) were male and 53 (21.7%) were
female. The mean age was 49.22 + 10 years.
BMI was similar in both sexes with a mean of
34 + 7 in women and 33 = 6.5 in men. Of the
244 patients who participated in our study, 77
(31.6%), 52 males and 25 females, were diag-
nosed with T2DM. Diabetes was diagnosed in
27.2% of men and 47.2% of women (Figure 1).
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Figure 1: Type 2 DM rates by sex (*p value was found 0.007)

When evaluated according to gender, the diag-
nosisof T2DMin OSA patientswasstatisticallysig-
nificantly higherin the female gender (p=0.007).
When OSA patients were analyzed for disease
severity according to AHI value, no significant
relationship was found between T2DM and
OSA severity. Patients were evaluated in terms
of height, body weight and BMI in addition to
gender. No significant relationship was found
between height and T2DM. When body wei-
ght and BMI were compared in both groups,
the mean body weight of patients with T2DM
was 101.38 + 23 kg, while the mean body we-
ight of patients without diabetes was 95.18 +
18 kg (p= 0.033). Mean BMI was 35.5 + 7 in pa-
tients with T2DM and 32 + 6 in patients without
diabetes (p = 0.006). Body weight and mean
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BMI were significantly higher in T2DM patients
compared to those without T2DM (Figure 2).

Weight BMI

DM mNon-DM

Height

Figure 2: Mean Weight, BMI and Height of the Patients Included
in the Study (*p value for weight was found 0.033. **p value for
BMI was found 0.006)

DISCUSSION

In our study, the prevalence of DM in adult
OSA patients was 31.6%. The prevalence
of DM was almost 2 times higher in fema-
les than in males. No significant association
was found between T2DM and AHI, whereas
a significant association was found betwe-
en body weight and BMI increase and T2DM.

It is estimated that 530 million adults in the wor-
Id between the ages of 20 and 79 are affected
by diabetes, with a global prevalence of 10.5%
(8, 9). T2DM represents the highest rate of glo-
bal diabetes diagnosis (approximately 98%),
but this rate may vary greatly among countries
(10). Important clinical risk factors for T2DM inc-
lude obesity, family history, ethnicity, body fat
distribution, exercise, lifestyle, smoking, birth
and childhood weight and sleep duration (11).
The role of lifestyle habits in the management
of T2DM has been recognized for many years.
Factors such as adopting a healthy diet, regular
physical activity and avoiding smoking have an
important role in the management of diabetes
(12). Apart from these lifestyle habits, the im-
portance of sleep habits has been emphasized
recently. In general, 7-9 hours of sleep per day is
recommended for adults and it is thought that
these periods are ideal in terms of reducing the
risk of diabetes. One meta-analysis found that
the risk of diabetes was lowest among those
who slept 7-8 hours (13). In the same meta-a-
nalysis, it was stated that each 1-hour decrea-
se in sleep duration compared to 7 hours per
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day was associated with a 9% increase in the
risk of T2DM and each one-hour increase in
sleep duration was associated with a 14% inc-
rease in the risk of T2DM.13 In studies condu-
cted with individuals with T2DM, it has been
reported that short or long sleep duration may
be negatively associated with HbA1c levels and
positively associated with diabetes complicati-
ons such as retinopathy and albuminuria (14).

In a 16-year follow-up study of OSA pa-
tients, there was a significant increase in
the incidence of T2DM during follow-up.
In addition, the contribution of OSA to the
development of DM was found to be gen-
der-dependent and higher in females than in
males (15). This result is similar to the result that
the rate of T2DM in OSA patients in our study
was significantly higher in women than in men.

Studies show that sleep problems are more
common in individuals with T2DM than in the
general population. In a study conducted in
Turkey, the mean Pittsburgh Sleep Quality In-
dex (PSQI) score was found to be 9.14+4.07 po-
ints in individuals with diabetes and 5.38+3.30
points in healthy individuals (16). In another
study investigating the relationship betwe-
en diabetes and sleep quality, it was repor-
ted that 50.7% of individuals with diabetes
had poor sleep quality, while this rate was
31.8% in individuals without diabetes (17).

In most of the studies, the effect of sleep time
on glucose metabolism has been investiga-
ted. It is observed that changes in sleep time
changes cause impairment in glucose metabo-
lism. In studies, it is emphasized that irregular
sleep, eating at night and skipping breakfast
behaviors due to going to bed late and wa-
king up late negatively affect glucose meta-
bolism and are important in the development
of obesity and the pathophysiology of T2DM.

In OSA patients diagnosed by polysomnograp-
hy and clinical findings, sleep architecture is
highly disturbed and deep sleep continuity is
disrupted due to arousals caused by apnea-hy-
popnea episodes and the patients’ quality of
sleep time decreases. The possible mechanisms
of sleep patterns and obesity-related conditi-
ons such as OSA on the development of DM are

not clear. In our study, T”2DM was found in 31.6%
of our patients diagnosed with OSA. There are
studies supporting that one of the reasons for
this high rate may be related to the decrea-
se in melatonin secretion that may be caused
by poor quality and short sleep duration (18).

OSA patients are at high risk for many adver-
se clinical conditions. The main conditions
found to be associated with OSA can be listed
as drowsy motor vehicle accidents due to ex-
cessive daytime sleepiness, neuropsychiatric
dysfunctions, cardiovascular and cerebrovas-
cular diseases, pulmonary hypertension-right
heart failure, metabolic syndrome and T2DM,
nonalcoholic fatty liver disease (NAFLD) (19).
An increased risk of gout in OSA patients and,
in a large French cohort study, an associati-
on between nocturnal hypoxemia and cancer
in OSA patients has been suggested (20, 21).

The association between obesity and T2DM
has been clearly demonstrated. Indeed, 80% of
T2DM patients are obese and 40-60% of mar-
kedly obese patients are expected to develop
diabetes. Therefore, it can be said that obesity is
an important risk factor for T2DM. It is not clear
whether obesity itself causes glucose intoleran-
ceorwhetheranotherfactorcausesboth obesity
and diabetes. However, the more widely accep-
ted view today is that obesity aggravates hepa-
tic insulin resistance (IR) present in T2DM (22).

OSA is frequently comorbid with cardiovascu-
lar, cerebrovascular and metabolic diseases and
is commonly seen in populations with these
comorbidities (23). The relationship of OSA to
these multisystem disorders may be bidirec-
tional. OSA may independently contribute to
insulin resistance (IR) and glucose dysmetabo-
lism through intermittent hypoxia, sympathetic
activation, oxidative stress and inflammation
(24). Intermittent hypoxia and repeated sti-
mulation adversely affect autonomic nervous
system function, leading to catecholamine
secretion. Increased secretion of epinephri-
ne, norepinephrine and cortisol further cont-
ributes to b-cell dysfunction due to impaired
glucose metabolism and insulin sensitivity, as
well as increased gluconeogenesis and decre-
ased glucose uptake (25). Conversely, pre-exis-



ting T2DM accelerates the progression of OSA
by impairing upper airway neural control and
leading to peripheral neuropathy (26). Furt-
hermore, abnormalities in autonomic nervous
system activity, oxidative stress and activation
of inflammatory pathways observed in T2DM
may further trigger sleep-disordered breathing.

Obesity is now well known to be the most im-
portant risk factor for OSA.The risk of OSA corre-
lates with increasing BMI (27). One study revea-
led thata 10% increase in weight was associated
with a 6-fold increase in the risk of OSA (28).
Moderate and severe OSA (AHI = 15) was found
in 11% of normal weight men, 21% of overwe-
ight men (BMI: 25-30kg/m?), and 63% of obese
men (BMI: > 30kg/m?) in another study. Similar-
ly, it was found to be 3% in normal weight, 9%
in overweight and 22% in obese women (29).
In our study, similar to the literature, the mean
BMI was found to be >30 in both groups with
and without T2DM diagnosis (35.5 £ 7 in pa-
tients with DM and 32+6 in those without DM).

Leptin and ghrelin release are associated with
sleep. Therefore, irregularities in appetite regu-
lation, eating behaviour and energy balance oc-
curinsleepdisorders.Insleep deficiency;, leptin,
which is a satiety hormone, is suppressed and
ghrelin release, which is an appetite stimulant,
increases. Thus, an increase in weight may occur
due to increased hunger and food intake (30).

A 12-year cohort study conducted in the UK
aimed to determine the role of T2DM as a risk
factor for OSA and the determinants of OSA in
T2DM patients. In all cohorts stratified by age
and BMI, except for patients aged 16-29 years,
a significant increase in the incidence of OSA
was found in patients with T2DM compared
to those without. A statistical increase in the
incidence of OSA was observed in T2DM pa-
tients regardless of the presence or absence
of comorbid conditions. When our study was
evaluated in terms of sex, the incidence of DM
was significantly higher in female OSA patients
(47.2%) compared to male patients (27.2%). In
the mentioned study, insulin treatment and
diabetes-related foot disease, in addition to
known predictors of OSA, were identified as
risk factors for OSA in patients with T2DM (31).
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The rapid increase in type 2 diabetes mellitus
(T2DM) and associated complications is asso-
ciated with clinically important gender diffe-
rences. T2DM is more frequently diagnosed in
men of lower age and body mass index, while
obesity, the most prominent risk factor, is more
common in women. In general, large sex ratio
differences are also observed between count-
ries. Differences in biology, culture, lifestyle, en-
vironment and socioeconomic status influence
the differences between men and women. Ge-
netic influences and epigenetic mechanisms,
nutritional factors and sedentary lifestyles af-
fect risks and complications differently in both
sexes. Furthermore, sex hormones have a sig-
nificant impact on energy metabolism, body
composition, vascular function and inflamma-
tory responses. Both biological and psychoso-
cial factors are responsible for sex differences in
diabetes risk and outcomes. In general, psycho-
social stress seems to have a greater impact on
women than on men (32). In our region, the fact
that female gender OSA patients are less frequ-
ently referred to sleep laboratories and diag-
nosed later may explain the high rate of T2DM.

In the follow-up of 1206 subjects who un-
derwent an all-night sleep study, 152 of the
subjects developed T2DM at a median of 7.3
years, and the risk of developing T2DM was
found to be higher in untreated moderate
and severe OSA. This plateaus in patients with
severe OSA (2.01 and 2.62 times). The risk of
T2DM decreased from 3.41 to 1.61 cases per
100 persons in one third of moderate and seve-
re OSA patients who regularly used CPAP (33).

The mostimportant limiting feature of our study
isthatitwasplannedasaretrospectivefilereview.

In conclusion, this study provides further evi-
dence that OSA is closely associated with dia-
betes risk. This risk is more pronounced in and
in those with higher body mass index. Gender
difference is one of the results that should be
investigated in particular. Evaluating patients
with T2DM and OSA for comorbidities may
contribute to early diagnosis and treatment
of both diseases. In addition, prospective and
long-term studies are needed to investigate
the effects of positive airway pressure the-
rapy on T2DM control in patients with OSA.
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OZET

AMAGC: Nazal septum deviasyonu (NSD), nazofaringeal hava
akimi dinamiklerini ve solunum fonksiyonunu énemli dlctide
etkileyen yaygin bir anatomik bozukluktur. Bu ¢alismada, NSD
morfolojilerinin incelenmesi, nazofarenks hacmi (NV) Ulzerine
etkilerinin degerlendirilmesi ve NSD acisi ile hava yolu hacmi
arasindaki iliskinin arastiriimasi amaclandi.

GEREC VE YONTEM: 18 ila 70 yaslan arasindaki 100 hastanin
bas bilgisayarli tomografi (BT) taramalar Uizerinde retrospektif
bir arastirma ydirGtildi. Segmentli yapilar Segment 3D araci
kullanilarak mm3 cinsinden hacimsel olarak 6lctildi. NSD'deki
anatomik varyasyonlar belirlendi. Calismada, NSD acilar ITK-
SNAP arayiizl aracihgiyla 6l¢tldu. NSD acilari ile NV arasindaki
korelasyonlar degerlendirildi. Cinsiyete ve yasa gore farkhliklar
belirlemek icin istatistiksel analizler yapildi.

BULGULAR: NSD agcisi hastalarin %67'sinde 5° veya daha faz-
laydi. Dort farkli NSD tirl belirlendi. Bunlar sag ve sol konkav
Cseklinde, dorsoventral S seklinde ve kaudal-rostral S seklinde-
dir. Hem koronal (r = -0,635, p<0,01) hem de aksiyel (r =-0,652,
p<0,01) diizlemlerde NSD agisi ile NV arasinda anlamli negatif
korelasyon goézlendi. NSD acisi 5° veya daha biyik olan has-
talar, daha kuiclik agilara sahip olanlara kiyasla belirgin sekilde
azalmig NV'ye sahipti (p<0,05). Ek olarak, yas (ortalama + SD;
33,04+14,42) ve NV (r= 0,245, p=0,014) arasinda pozitif bir kore-
lasyon gozlendi. Bu, sapma agilarinin artirilmasinin NV'yi dnemli
Olclide azalttigini ve potansiyel olarak solunum verimliligini et-
kiledigini gostermektedir.

SONUC: Bu calisma, daha buyiik NSD acilari ile azalmis NV ara-
sinda anlamli bir korelasyon oldugunu gdstermektedir. Bu bul-
gu, NSD'nin burun hava akisini olumsuz etkileyebilecegini ve
st hava yolu tikanikligina neden olabilecegini gostermektedir.
Bu sonuclar, agciklanamayan solunum semptomlari olan hasta-
larda dogru NSD degerlendirmesinin klinik dnemini vurgula-
maktadir. Ayrica, gelismis tani ve tedavi yaklasimlarinin yolunu
acmaktadir.

ANAHTAR KELIMELER: Nazal septum deviasyonu, Nazofarin-
geal hacim, Bilgisayarli tomografi, Morfometrik analiz, 3B go-
rintileme.
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ABSTRACT

OBJECTIVE: Nasal septum deviation (NSD) is a common ana-
tomical abnormality that significantly impacts nasopharyngeal
airflow dynamics and respiratory function. This study aimed to
examine NSD morphologies, evaluate their effects on nasop-
haryngeal volume (NV), and investigate the relationship betwe-
en NSD angle and airway volume.

MATERIAL AND METHODS: A retrospective analysis was con-
ducted on head computed tomography (CT) scans from 100
patients aged 18 to 70. Segmented structures were measured
volumetrically in mm3 using the Segment 3D tool. Anatomical
variations in NSD were identified. In the study, NSD angles were
measured via the ITK-SNAP interface. Correlations between
NSD angles and NV were assessed. Statistical analyses were per-
formed to determine differences according to gender and age.

RESULTS: The NSD angle was 5° or greater in 67% of patients.
Four different NSD types were identified. These are right and
left concave C-shaped, dorsoventral S-shaped and caudal-rost-
ral S-shaped. A significant negative correlation was observed
between NSD angle and NV in both coronal (r =-0.635, p<0.01)
and axial (r=-0.652, p<0.01) planes. Patients with NSD angles of
5° or greater had notably reduced NV compared to those with
smaller angles (p<0.05). Additionally, a positive correlation was
observed between age (mean = SD; 33.04+£14.42) and NV (r =
0.245, p=0.014). This suggests that increasing deviation angles
substantially reduces NV, potentially affecting respiratory effi-
ciency.

CONCLUSIONS: This study demonstrates a significant correla-
tion between larger NSD angles and reduced NV. This finding
indicates NSD may negatively impact nasal airflow and cause
upper airway obstruction. These results highlight the clini-
cal importance of accurate NSD assessment in patients with
unexplained respiratory symptoms. They also pave the way for
improved diagnostic and therapeutic approaches.

KEYWORDS: Nasal septum deviation, Nasopharyngeal volume,
Computed tomography, Morphometric analysis, 3D imaging.
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INTRODUCTION

The nasal septum is a structure that divides the
nasal cavity into left and right compartments.
It also has an important effect on respiratory
function (1). This structure regulates the airf-
low within the nose. It provides filtration, hu-
midification and temperature control of the
inhaled air (2,3). Deviations in the nasal septum
can lead to various health problems caused
by trauma or anatomical variations. These de-
viations negatively affect the respiratory func-
tion of individuals (4). Nasal septum deviation
(NSD) refers to the displacement of the bone
or cartilage tissue that forms the nasal septum.
This deviation shifts the septum from the mid-
line to the right or left and can originate from
both tissue types. Therefore, studying NSD is
significant for understanding the function of
the upper airways. Additionally, it aids in de-
veloping more effective treatment methods
for patients with respiratory problems (1, 5, 6).

Motivation

NSD is a common anatomical variation affe-
cting the structure of the upper airway. This
structure changes airflow dynamics and redu-
ces respiratory efficiency. Therefore, this con-
dition can cause respiratory problems such as
nasal congestion, sleep apnea, chronic sinu-
sitis, etc. These issues can significantly impact
a person's quality of life and overall health (7-
10). NV is an important component that affects
airflow from the nasal cavity to the lower res-
piratory tract (11). Understanding the morp-
hological features of NSD about nasopharyn-
geal volume (NV) offers valuable information.
Analysing these structural deviations and their
effects on airflow can increase diagnostic ac-
curacy. This approach can also help develop
more effective treatment methods. It also im-
proves patient outcomes in respiratory health.

Literature Survey

NSD is defined as a midline displacement of the
nasal septum. Itis observedin 21% to 30% of the
population approximately (12,13). The causes
of NSD may be congenital or occur due to acqu-
ired conditions. These can be listed as different
causes such as trauma during birth, genetic pre-
disposition, infections, inflammation and nasal

tumours (6,14). People with a deviated septum
often deal with issues like a blocked nose, inc-
reased airway resistance, trouble breathing and
even sleep apnea (5,15). In addition, NSD can
increase pulmonary artery pressure and cause
right ventricular dysfunction. Surgical interven-
tions can help improve these conditions, espe-
cially septoplasty (16,17). Malignancies in the
nasal septum can also present with symptoms
such as nasal obstruction (18). Furthermore,
NSD is correlated not only with physical symp-
toms but also with psychological effects on in-
dividuals. NSDs are more susceptible to deve-
loping psychological problems such as anxiety
and depression. In this context, NSD has been
associated with neurological disorders, such
as anxiety, depression and migraine (19-21).

Anatomically, NSD can change the nasal cavity
and paranasal sinus volume. Studies show that
men tend to have larger pharyngeal and para-
nasal sinus volumes than women. The volumet-
ric effects of NSD on these structures may also
vary by gender (22). Changes in sinus volume
are particularly associated with sinonasal pat-
hologies such as sinusitis, suggesting that NSD
may directly affect the paranasal sinuses (12,
23-25). The pharyngeal airway can also be dire-
ctly affected by NSD. Studies have shown that
NSD is associated with vertical craniofacial pat-
terns, and men exhibit larger pharyngeal airway
volumes (26). Orthodontic treatments such as
rapid maxillary expansion (RME) improve na-
sal airflow in NSD individuals and increase the
pharyngeal volume (27, 28). RME treatment has
been reported to improve nasal ventilation in
NSD children and reduce pharyngeal resistance
(29). These orthodontic interventions may al-
leviate anatomical restrictions that cause NSD.
The nasal can facilitate breathing by supporting
nasal airway development. It can also support
recovery in case of acute respiratory failure (28).
The effects of NSD on oropharyngeal volume
have also been investigated. In this context,
some studies have shown a positive correlation
between NSD and oropharyngeal volume (11,
30). However, studies also explain that anatomi-
cal changes do not always result in significant
symptoms (13). One of the effects of NSD is na-
sal obstruction and thus respiratory disorders.



NSD is seen to be common in patients with sle-
ep apnea. This situation also causes increased
resistance to nasal airflow and worsening sleep
apnea symptoms (31). It has been stated that
surgical interventions such as septoplasty im-
prove the airway by increasing the nasophary-
ngeal volume in these patients (32). In all these
respects, the general quality of life of individuals
with respiratory disorders will be negatively af-
fected. Therefore, a comprehensive evaluation
of NSD is very important. Computed tomograp-
hy (CT) and cone beam computed tomography
(CBCT) devices are generally used to evaluate
NSD. In terms of CT technology, it can provide
detailed images of the nasal cavity and parana-
sal sinuses. CBCT can better evaluate craniofaci-
al structures. Therefore, CBCT is preferred. Stu-
dies show that CBCT is successful in examining
the effects of NSD on craniofacial structures.
Also, the high radiation exposure associated
with CT can sometimes limit its use. CBCT offers
lower radiation exposure and is ideal for deta-
iled 3D assessments of the effects of NSD on
nasal and nasopharyngeal structures (33,34).

Contribution

This study contributes to understanding how
various types of NSD affect NV and respiratory
function. Using three-dimensional CT imaging
and ITK-SNAP software for volume segmentati-
on provided a detailed morphometric analysis
of the effect of NSD on airflow dynamics. The
main contributions are:

« New Measurement Techniques: The study uses
advanced three-dimensional imaging tech-
niques to measure NSD angles and NV accura-
tely. It also provides a more precise correlation
between NSD severity and airway obstruction
than previously available methods.

« Clinical Insights: The negative correlation
between NSD angles and NV means that NSD
can reduce airway volume. This reduction may
worsen respiratory problems such as nasal con-
gestion and snoring. These findings highlight
the importance of accurate NSD assessment in
patients with unexplained respiratory symp-
toms.

« Gender and Age Information: The study inves-
tigated how gender and age affect NV in indi-
viduals with NSD. Thereby, it will contribute to

309

developing a more personalized approach to
diagnosing and managing conditions related
to nasal airflow disorders.

Organization

This study investigated the morphological cha-
racteristics of NSD and their effects on NV. The
first section introduces the anatomical signi-
ficance of the nasal septum. It also discusses
how NSD may affect health, as highlighted
in the current literature. The second section
summarizes the methods. This section expla-
ins patients selection, imaging techniques and
data analysis approaches. The third section
presents the findings regarding the correlati-
on between NSD angle and NV. In the last se-
ction, the clinical significance of these results
is discussed. Finally, it evaluates all findings
and offers suggestions for future research.

MATERIALS AND METHODS

In this study, the morphological features and
effects of NSD on NV were investigated throu-
gh a retrospective analysis. A total of 100 pa-
tients were evaluated using head CT scans. NSD
types and angles were classified using 3D re-
constructions and angle measurements in the
axial and coronal planes. NV were segmented
and calculated using ITK-SNAP software. The
flow diagram of the study is shown in Figure 1.

0
LY
0
Participant  ©
o Selection

Statistical
Analysis

Imaging Data
Collection

Measurements Results and

Interpretation

+(TScan
Acquisition

+Image Processing
(ITK-SNAP)

+ Inclusion Criteria
+ Exclusion Criteria

+NSD Angle

+ Nasopharyngeal
Volume
Calculation

+ Descriptive
Statistics

+ Correlation
Analysis

Figure 1: Flow chart of the study

CT was used to examine the effects of NSD on
NV in this study. CT provides a successful 3D
imaging of nasal and nasopharyngeal structu-
res. A more detailed and accurate assessment
provides at this method other than imaging
techniques. So, this analyses aims to accurately
measure the relationship between NSD and NV
angle. In addition, the data provided by CT is
very important to understand the effects of NSD
on airway obstruction. This information may fi-
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gure out the analysis of anatomical variations
affecting nasal airflow and respiratory health.

Patients

CT images of 100 patients (50 males and 50 fe-
males) aged 18 to 70 were included in this ret-
rospective study. The inclusion criteria were no
previous surgery involving the brain, pharynx or
upper respiratory tract. These criteria were es-
tablished to ensure accurate analysis of the effe-
cts of NSD on NV. The mean age of the patients
was 33.04 years. Nasopharynx volume ranged
from a minimum of 1571 mm? to a maximum of
9335 mm?, with a mean volume of 5016.67 mm?>.
Axial NSD angle ranged from 0.76° to 15.3°, with
a mean of 6.55°, and coronal NSD angle ran-
ged from 0.81° to 18.8°, with a mean of 7.54°.

CT scan acquisition and data collection

Paranasal sinus CT scans of all patients were
obtained using 128-slice GE Healthcare Re-
volution EVO CT (GE Medical Systems; Milwa-
ukee, WI) and multidetector CT scanners. CT
acquisition features included 120 kVp tube
voltage, tube current ranging from 100 to
450 mA, craniocaudal scanning orientation,
a standard reconstruction kernel, 0.625 mm
slice thickness, and 0.625 mm slice overlap.

Images were obtained in the coronal plane from
the roof of the frontal sinus to the mandibular
bone with the patient in the prone position.
Following the scans, axial and sagittal multip-
lanar reformatted (MPR) images with a slice thi-
ckness of 0.625 mm were generated. Patients’
images were exported from the local image
archiving and communication system (PACS)
to create three-dimensional models of the na-
sopharynx volume and calculate volumes. CT
data in DICOM format were transferred to the
free and open-source software ITK-SNAP Ver-
sion 3.8.0 (http://www.itksnap.org) and anon-
ymized. The boundaries of the structures of
interest were determined using the “Active
Contour Segmentation Mode” in the sagittal,
axial and coronal regions. The detected struc-
tures were segmented using the “Segment 3D”
tool and the software automatically calculated
their volumes in mm?. The midline was adjus-
ted using the Reorientation tool in the ITK-

SNAP menu on the coronal and axial images.
Then, the sagittal image was manually lineari-
zed to the boundary connecting the anterior
nasal spine (ANS) and the posterior nasal spine
(PNS). To measure the nasopharynx volume,
the upper border was defined as the region
between the vesicles of the sphenoid bone, the
lower border as the region between the pos-
terior pharyngeal wall in the palatal plane and
the anterior border as the region between the
PNS and the posterior pharyngeal wall. Figure
2 shows the determination of the nasophary-
nx airway using ITK-SNAP on CT images. Seg-
mentation is presented in (a) axial, (b) sagittal,
(c) coronal planes and (d) 3D reconstruction.

Figure 2: Nasopharyngeal airway with ITK-SNAP on CT: a. Axial
plane b. Sagittal plane c. Coronal plane d. 3D view

NSD angle measurements were taken in axial
and coronal sections using the “Line and Ruler
Mode” feature of ITK-SNAP. In the coronal pla-
ne, the angle between a line drawn from the
maxillary spine to the crista galli and a second
line drawn from the crista galli to the apex of
the septal deviation was measured. In the axi-
al plane, the angle of deviation between a line
drawn from the anterior part of the nose to
the center of the nasion and a line drawn from
the anterior part of the nose to its most prot-
ruding point was calculated (Figure 3 a,b).

Figure 3: NSD angle on CT: a. Coronal plane b. Axial plane
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Approval for the study was received from
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Research Ethics Committee (Approval Date:
06.04.2023; Approval No: 2023/44-06).

Statistical Analysis

Statistical analysis was performed using IBM
SPSS Statistics Standard Concurrent User V 26
(IBM Corp., Armonk, New York, USA). The data
derived from the morphometric assessment
were transferred to the software platform for
thorough analysis. Descriptive statistics were
initially computed to characterize the data-
set. When parametric assumptions were met,
a two-sample Student's t-test (independent
samples t-test) was employed to compare
the two groups. In cases where parametric
conditions were not satisfied, the Mann-W-
hitney U test was utilized for group com-
parisons. A significance level of p<0.05 was
employed to ascertain statistical significance.
Furthermore, Spearman correlation analysis
was conducted to explore potential relations-
hips among variables. Specifically, the analysis
focused on establishing correlations between
age, NSD observed on both axial and coronal
sections, and the NV.This comprehensive statis-
tical approach facilitated a robust examination
of the interplay between these critical factors.

RESULTS

Fifty women and fifty men with NSD aged
18-70 years were included in the study. Four
types of nasal deflection were found. Type
C, dorsoventral S type, and appropriate and
left-deviated caudal-rostral S type (Figure 4).
Type C deflection was to the left in 42% and to
the right in 46%. 9% of the S-type deflection
was dorsoventral and 3% was caudal-rostral.

Figure 4: Types of NSD: a. Left "C" type b. Right "C" type c. Dor-
soventral "S" type d. Caudal-rostral "S" type
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A scatter plot was constructed to illustrate the
relationship between age and NV, as shown in
Figure 5a. The scatter plot reveals clear clus-
ters, indicating that younger individuals have a
wider range of NVs, while older patients have
a more uniform volume distribution. This visual
representation helps to understand the distri-
bution and relationship of NV with age. Addi-
tionally, a histogram was created showing the
NV distribution, as shown in Figure 5b. The his-
togram shows the frequency of different volu-
me ranges with a kernel density estimation la-
yer to visualize the distribution more smoothly.
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Figure 5: NV distribution indicators a. Relationship between
age and NV b. NV distribution frequency

A correlation matrix was constructed to evalua-
te the relationships between age, NV and NSD
angles as shown in Figure 6. The correlation
coefficients show a moderate positive correla-
tion (r = 0.23) between age and NV, indicating
that NV tends to increase with age. In particu-
lar, there are significant negative correlations
between NSD and NV in axial and coronal me-
asurements (r=-0.62 and r=-0.61, respectively).
In the study, 33% of the patients had NSD below
5° and 67% had NSD above 5°. NV was signifi-
cantly decreased in males and females and in
subjects with total NSD above 5° compared to
subjects with NSD below 5° (p:0.00) (Table 1).
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Parameters

Total Number of Participants

Gender Distribution
-Male

-Female

Age Range
Mean Age

Value
100

50

50
18-70
33.04

angle and NV in the axial section is shown in Fi-
gure 7a, and the relationship between NSD ang-
le and NV in the coronal section is shown in Fi-
gure 7b.In these graphs, values above the mean
NV are marked in green, and values below are
marked in red. It is seen that the increase in the
NSD angle leads to a significant decrease in NV.
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NV (mm?) and NSD (°) were measured in axial
and coronal planes. A negative correlation was
found between NSD and NV in both planes
(p<0.01). An increase in NSD caused a signifi-
cant decrease in the NV through which airflow
was provided. There was also a positive corre-
lation between age (mean + SD; 33.04+14.42)
and NV (r=0.245, p=0.014) (Table 2).

Table 2: Evaluation of NV of males, females and total subjects
according to NSD in coronal slices, p<0.05

<5° 5%

NSD Angle (MeanSD) (Mean5D)) P
Males UMD BB
(n=50) %18 %3
Females  638556£1062933  420429+1439.568 )
NV () (n=50) %15 %35 000
Total 6494885140801 4260324151582 —
(n=100) %33 %67

There was a negative correlation between NSD
and NV in the axial and coronal planes. The rela-
tionship between NSD angle and NV in the axial
section is shown in Figure 7a, and the relations-
hip between NSD angle and NV in the coronal
section is shown in Figure 7b. In these graphs,
values above the mean NV are marked in green,
and values below are marked in red. It is seen
that the increase in the NSD angle leads to a
significant decrease in NV. There was a negative
correlation between NSD and NVin the axialand
coronal planes. The relationship between NSD
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Figure 7: Relationship graphs a. Relationship between NSD
and NV in axial plane b. Relationship between NSD and NV in
coronal plane

DISCUSSION

The potential effect of nasal septum deviations
and craniofacial changes on nasopharyngeal
volume, a factor affecting airflow and proper
air delivery to the lower respiratory tract, has
not been investigated in the literature. There-
fore, this study used CT imaging to examine
the angle of nasal septum deviation and its
potential effect on nasopharyngeal volume.

During the seventh and eighth weeks of embr-
yonic development, the nasal septum begins
to form as the medial wall of the nasal cap-
sule (35). Initially cartilaginous during the
embryonic period and at birth, the nasal sep-
tum develops during the first two years after
birth (36). This anatomical structure has both
aesthetic and functional roles within the na-
sal complex. It supports the nasal cavity, the
primary segment of the respiratory system,
and divides it into distinct right and left com-
partments. Airflow from the choanae to the



nasal cavity contributes to the paranasal sinus
network by creating positive air pressure wit-
hin the nasopharynx. Unobstructed respira-
tory function is essential for the harmonious
development of maxillofacial structures (37).

Changes in craniofacial growth or narrowing of
the upper airways may disrupt respiratory pat-
terns (38). In the nasal and pharyngeal regions,
obstacles may cause individuals to use mouth
breathing to breathe (39). Most cases of conge-
nital or acquired nasal septum deviation contri-
bute to these airway narrowings and consequ-
ently affect respiratory dynamics (5, 6, 39). Given
the close relationship between mouth breat-
hing and maxillofacial morphology, numerous
studies have investigated airway obstructions
(40,41). Furthermore, NSD may reduce the sense
of smell, leading to the search for surgical inter-
ventions to alleviate this symptom (42). In parti-
cular, studies such as a 1985 US study of septop-
lasty surgeries for deviated nasal septum found
that the sense of smell improved in 49 out of
100 patients (43). Similarly, a German study re-
ported a 23% increase in odour recognition sco-
res in 206 patients who underwent functional
endoscopic sinus surgery for nasal polyps (44).

NSD also affects the sinuses and often causes
sinusitis. Gencer et al. (45) and Orhan et al.
(46) emphasized that individuals with seve-
re NSD have reduced maxillary sinus volume
on the involved side. In addition, NSD is asso-
ciated with sphenoid sinus asymmetry, as do-
cumented by Orhan et al. (24), who observed
that individuals without NSD exhibit symmet-
rical sphenoid sinuses. In particular, sinus vo-
lume is relatively unaffected by age and gen-
der, while it is affected by septum deviation.

The structural complexities of NSD have been
examined in several studies involving airflow
disorders and the paranasal sinuses (12,24,25).
So, NSD is one of the most common deformi-
ties in the nasal cavity. Moshfeghi et al. (38)
showed the factors contributing to NSD. And
found that it showed no discernible association
with trauma or gender, but its likelihood inc-
reased with advancing age. Meanwhile, Orhan
et al. (46), determined that the mean NSD ang-
le was 12.9°+5.0, with no difference based on
gender of those aged 16 and above. Another
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study by Orhan et al. (24) reported a nasal devi-
ation angle of 13.2+5.0 and found no different
correlation between septum deviation and age
or gender. Conversely, Min et al. (47) and Ziel-
nik-Jurkiewicz et al. (48) observed a prevalen-
ce of NSD in males than in females. This study
measured the NSD angle as 6.55+3.51 and
7.60+4.13 in males in the axial and coronal pla-
nes, respectively. It was calculated as 6.54+3.64
and 7.47+3.73 in females. No statistical diffe-
rence was found when comparing the angles
between the genders in both planes (p>0.05).
Shokri et al. (49) showed that the prevalence of
NSD decreased from 14.1% to 90.4%. They defi-
ned various types of NSD, including right, left,
C-shaped, and S-shaped deviations. Regarding
examining the maxillary sinuses, it was found
that the sinus curves exhibited dorso-vent-
ral, caudal-rostral, and right and left C-shaped
and S-shaped deviations in the studies. They
reported that the left deviation was 43.9%
and the right deviation was 36.4%. In addition,
the dorso-ventral deviation was observed in
10.9% and caudal-rostral deviation in 7.6% of
the cases (50). In this study, the prevalence of
right and left C-shaped deviations is consistent
with the existing literature, accounting for 88%
of the cases. Specifically, 42% showed C-sha-
ped deviations to the left, while 46% showed
C-shaped deviations to the right. S-shaped
deviations were less standard, accounting
for 12% of cases, 9% in the dorsoventral dire-
ction, and 3% in the caudal-rostral direction.

In the study conducted by Caliskan et al. (51)
nasal septum deviation (NSD) was defined as
5° deviation in the coronal plane, and its preva-
lence in individuals is 76.7%. Wanzeler et al. (30)
reported that 72.22% of individuals showed
NSD. This was more common in individuals
with a brachyfacial facial type that showed a
horizontal growth pattern. They also empha-
sized a significant increase in the size of the
oropharynx in individuals with NSD. Gencer
et al. (45) and Shams et al. (11) examined NSD
in three separate groups: mild (<9°, Group ),
moderate (9-15° Group Il) and severe (15° and
above, Group Ill). Shams et al. (11) found dec-
reased NV and increased NSD. They also repor-
ted a negative correlation between the age of
individuals and NV. Similarly, Gencer et al. (45)
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examined the effect of NSD on maxillary sinus
volume and observed larger maxillary sinus
volumes in Group Ill. Orhan et al. (46) exami-
ned maxillary volumes according to the dire-
ction of NSD and discovered that maxillary si-
nus volume was reduced on the deviation side
in individuals with NSD. In particular, Orhan
et al. (24) found that sphenoid sinus volumes
were smaller on the side of septum deviation.

It also speculates that patients experiencing
such changes may be more prone to sinusitis
problems, potentially resulting from impai-
red airflow dynamics. This is particularly im-
portant given the documented links between
NSD and sinus-related complications repor-
ted in previous studies (24,45,46). Furthermo-
re, the possible impact on olfaction in these
patients should not be ignored, as previous
studies have shown a link between nasal sep-
tum surgeries and improvements in olfactory
function (43,44). Another important observa-
tion is the positive correlation between age
and NV (r=0.245, p=0.014). This correlation
may highlight the complex interaction betwe-
en age-related changes, anatomical variati-
ons and respiratory patterns in shaping NV.

This study highlights the complex relationship
between NSD, NV and associated respiratory
patterns. The findings suggest that addressing
NSD could have implications for respiratory
function. It may also impact aspects such as
sinus health and olfactory perception. Further
research is needed to explore the precise me-
chanisms underlying these relationships. Also,
it guides potential interventions to improve
overall airway dynamics and patient well-being.

Limitations

- The retrospective nature of the study may lead
to selection bias.

- The study's cross-sectional design may limit
the establishment of causal relationships.

- Other factors affecting nasal and respiratory
function, such as allergies or chronic sinusitis,
were not considered.

CONCLUSIONS

This study analysed a correlation between inc-
reasing NSD angle and decreased NV. It also
appears to have a meaningful effect on airflow

transmission. The observed relationship sug-
gests that increasing the NSD angle may dis-
rupt the natural nasal breathing process and
cause a shift toward mouth breathing. The shift
toward mouth breathing is associated with
decreased NV, which continues in the nasal ca-
vity. The study found that gender did not have
a noticeable effect on NV. However, there was
an important positive correlation between age
and NV. This suggests that age-related factors
contribute to changes in this anatomical para-
meter. The study demonstrates the relations-
hips between NSD angle and NV. The resulting
findings provide information on the clinical
implications and consequences of NSD on airf-
low dynamics and NV. For future studies, artifi-
cial intelligence-based predictive analyses can
be performed to assess the effects on respira-
tory function and general health and potenti-
ally improve patient outcomes. In this context,
machine learning algorithms are more effec-
tive in classifying and analysing data. So, furt-
her studies can be conducted in this direction.
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OZET

AMAC: Preterm yenidoganlarin dogumda ve dogumdan sonra
yasadiklari stirecler iskelet biiyiimesini ve kemik mineralizasyo-
nunu etkileyebilir. Bu ¢calismada Yenidogan Yogun Bakim Unite-
si'ne kabul edilen prematiire bebeklerde meydana gelen kirik-
larin degerlendirilmesi ve bazi 6zelliklerle iliskisinin arastiriimasi
amaclanmistir.

GEREG VE YONTEM: Bu retrospektif ¢calisma, 2012 - 2022 yil-
lari arasinda Yenidogan Yogun Bakim Unitesine kabul edilen
< 36* gebelik haftasinda dogan pretermlerde gerceklestirilen
bir vaka-kontrol calismasidir. Orneklem 78 preterm dogumdan
(39 vaka ve 39 kontrol) olusmaktadir. Dogum kayitlari ve kirikla
iliskili olabilecek dogum sonrasi taburculuk stirecine kadar olan
klinik takipleri (laboratuvar sonuglari, konjenital hastaliklar, pa-
renteral beslenme, solunum destegi vb.) analiz edildi.

BULGULAR: Calisma sonucunda premattrelerde kirik prevalan-
sl %0,94 olarak saptanmistir. Katihmcilarin %26,9'unun (n=21)
kirik bolgesi humerus ve kirik gerceklesme zamani ortalamasi
21,18+23,68 giindir. Bu ¢alismada vaka grubundaki pretermle-
rin kontrol grubuna kiyasla APGAR skorlarinin daha disuk, total
parenteral beslenme, mekanik ventilasyon ve yatis siirelerinin
daha uzun ve aradaki farkin istatistiksel olarak anlamli oldugu
bulunmustur (p<0,05). Ayrica pretermlerin bazi laboratuvar so-
nug (Fosfor, Parathormon vb) diizeyleri gruplar arasinda anlamli
farkliliklar gostermektedir (p<0,05).

SONUG: Kirik agisindan risk faktorlerinin belirlenmesi ve fark
edilmesi, devaminda ise uygun tedavi ve bakimin saglanmasi
prematire bebeklerde kirik oranlarini azaltacaktir.

ANAHTAR KELIMELER: Kemik hastaliklari, kirik, hemsirelik ba-
kimi, prematdire.
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ABSTRACT

OBJECTIVE: The processes experienced by preterm neonates
at birth and after birth may affect skeletal growth and bone mi-
neralization. This study aims to evaluate the fractures occurring
in premature infants admitted to the Neonatal Intensive Care
Unit and to investigate the relationship with some characteris-
tics.

MATERIAL AND METHODS: This retrospective study is a ca-
se-control study conducted in preterms born at < 36 weeks
gestational age admitted to the Neonatal Intensive Care Unit
between 2012 and 2022. The sample comprised 78 preterm
births (39 cases and 39 controls). Birth records and clinical fol-
low-ups (laboratory results, congenital diseases, parenteral nut-
rition, respiratory support, etc.) until the postnatal discharge
process that may be related to fracture were analyzed.

RESULTS: The prevalence of fractures in premature infants was
found to be 0.94%. The fracture site of 26.9% (n=21) of the par-
ticipants was the humerus and the mean time to fracture was
21.18+23.68 days. It was found that preterms in the case group
had lower APGAR scores and longer total parenteral nutrition,
mechanical ventilation and hospitalization times compared to
the control group and the difference was statistically significant
(p<0.05). In addition, some laboratory results (Phosphorus,
Parathormone, etc.) levels of preterms showed significant dif-
ferences between the groups (p<0.05). Genetic congenital ano-
maly, cholestasis and sepsis increased the case status 32.764,
21.782 and 0.051 times, respectively (p<0.05). It appears that
the incidence of fractures in premature infants who are breast-
fed is 0.108 times less than in those who are not breastfed. Total
parenteral nutrition duration variable decreases the effect of
the presence of breast milk.

CONCLUSIONS: Identifying and recognizing the risk factors for

fractures and providing appropriate treatment and care will re-
duce fracture rates in premature infants.

KEYWORDS: Bone diseases, fracture, nursing care, premature.
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INTRODUCTION

The increasing survival rate of premature in-
fants has increased the morbidities associated
with prematurity. Premature birth impairs the
incorporation of minerals into the bone mat-
rix since over three-quarters of fetal bone mi-
neralization takes place in the third trimester
of pregnancy (1). Mineral incorporation into
the bone matrix fails in newborns who do not
finish the required amount of time during the
intrauterine stage when nutrients are most in-
tegrated into the bone matrix. This leads to the
partial or total loss of the ideal stage of mine-
ral reserve acquisition (2). Consequently, pre-
term newborns are born with neonatal prob-
lems such as impaired bone mineralization in
addition to being metabolically immature (3).
Potential complications such as adverse effe-
cts during feeding of prematurity, diuretic and
steroid use, and infections may also contribu-
te to deficiencies in mineral content (4-6). The
cause of fracture in premature infants is often
difficult to determine and is often associated
with osteopenia of prematurity. In most cases,
fractures are incidentally diagnosed on X-rays
taken for other reasons and therefore the inci-
dence of early neonatal fractures is unknown. In
a few studies in the literature, the incidence of
fractures varies between 1.2% and 10.5% (7, 8).
The incidence may seem modest because the
majority of fractures are asymptomatic and dis-
covered by accident in the early stages. In the
newborn stage, birth-related bone fractures are
uncommon. However, there are known cases
of birth-related long bone fractures (shoulder
dystocia-related clavicle fractures) and skull
fractures, primarily from the use of forceps or
ventouses (7-9). In addition, the risk of bone
fractures increases in newborns admitted to
the Neonatal Intensive Care Unit (NICU) due
to prematurity, low birth weight, malnutrition,
and various medical and drug-related reasons
(5,9). Few studies on bone fractures may occur
due to prematurity and the factors that may ca-
use them in developing countries (9-12). This
study aimed to evaluate the fractures in prema-
ture infants admitted to the NICU and to cha-
racterize them in terms of some characteristics.

MATERIALS AND METHODS

Research Design

This study is a retrospective case-control study.

Participants

Within the scope of the study, the records of
premature newborns admitted to the NICU
of the university hospital, where high-risk
newborns are followed up between January
2012 and January 2022 were retrospectively
analyzed. A total of 4.152 patients were ad-
mitted to the NICU during the study period.

The population of the study consisted of all pre-
term infants who were diagnosed with one or
more fractures during their hospitalization in
the relevant date range (N=42). Inclusion crite-
ria for the case group consisted of premature
infants with a gestational age <37 weeks with
a fracture diagnosis confirmed by a paediatric
radiologist (n=39). Three participants born at
term were excluded from the study. The other
39 participants who formed the control group
of the study were categorised according to
gestational week, birth weight and gender,
and the group was formed by paying atten-
tion to the similar distribution of these three
categories with the case group. In this con-
text, 78 preterm infants (Case: 39, Control: 39)
were selected as the study sample (Figure 1).
X-rays were scanned from the radiology databa-
se using the keyword 'fracture’ Preterm infant
was defined as gestational age <37 weeks. The
mothers' last menstruation date and the findin-
gsofthe obstetric evaluation were used to calcu-
late the gestational week at the time of delivery.

The study excluded premature infants, those
with insufficient medical information, those re-
ceiving medications that may affect bone me-
tabolism (e.g., phenytoin, cortisone), and those
with chromosomal abnormalities, congenital
anomalies, or known bone diseases. The study's
scope included the analysis of data that requ-
ired orthopedic consultation, including the
mechanism of injury, clinical presentation, fra-
cture type, fracture location, and total number.
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The study was completed with 78 newborns.

Figure 1: Flow chart of the study
Variables

Clinical data on the mother and newborn were
collected by examining the medical records
of the mother and using the Infant Follow-up
Form. This form includes the mothers' preg-
nancy-related history, data on the newborn at
birth, and data on the newborn's NICU hospi-
talization. All clinical and nutritional variables
were evaluated through daily follow-up, di-
agnostic updates and feeding protocols from
birth until discharge. In the NICU, preterm in-
fant care, feeding, diagnosis and management
of diseases, early and late neonatal sepsis are
performed by the guidelines of the Turkish Ne-
onatology Society (TND) (13,14). Patients with
proven infection by showing growth in blood
culture were evaluated as sepsis. Biochemical
analyses (Blood Urea Nitrogen (BUN), Creatine,
Direct Bilirubin, Magnesium (Mg), Calcium (Ca),
Phosphorus (P), Alkaline phosphatase (ALP),
Vitamin D, etc.) that may be related to fractu-
re were examined in the hospital laboratory on
the day the premature infant was diagnosed
with a fracture. All laboratory values were evalu-
ated by considering the reference values of the
hospital in the relevant analyses. In the NICU,
premature infants are fed by the recommen-
dations of the TND guidelines. Total Parenteral
Nutrition (TPN) support is started from the first
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hour in the hospital, especially in all premature
infants younger than 32 weeks or with limited
enteral intake. Zinc (1-2 mg/kg/day) is added to
TPN from the first day. In addition, 60-80 mg/
kg elemental Ca and 45-60 mg/kg P are added
daily. To prevent precipitation, P is added to the
solution first, then Ca.The recommended doses
of neonatal-specific solutions containing fat-
and water-soluble vitamins are calculated for
all infants receiving TPN from the second day
onwards (14-15). TPN support is continued un-
til 75% of the total protein and energy require-
ment of the preterm infant is met with enteral
nutrition. Vitamin D is supported at the daily
dose recommended in TPN (160 1U/kg/day) and
started when the infant achieved full feeding
(400 IU/day with an upper level of 1000 IU/day).

Ethical Committee

The parents or guardians of the children pro-
vided informed consent, and the local Et-
hics Committee of Kahramanmaras Siitcl
imam University Training and Research Hos-
pital approved the study (02.11.2022/02)
and institutional permission was obtained.
The study adhered to the ethical princip-
les outlined in the Declaration of Helsinki.

Statistical Analysis

In the research, the data of 78 participants were
assessed and transferred to the IBM SPSS Statis-
tics 23 program in the computer environment.
The analysis of the participants' descriptive cha-
racteristics was carried out by utilizing frequen-
cy (n, %) for categorical variables and mean and
standard deviation for continuous variables.
The independent sample t-test was performed
for the purpose of investigating the difference
between two-group discontinuous variables.
Bivariate logistic regression and the Chi-square
test were utilized to evaluate the variables, and
logistic regression and the backward stepwise
approach were employed in the multivariate
analysis to look into the factors linked to the
disease's incidence. The TPN duration variable,
which was significant in the t-test, was kept as
an adjustment factor for the other factors be-
cause of the strong correlation between osteo-
penia of prematurity and mineral deficiency in
the etiology of the disease. The odds ratio and
corresponding 95% Cl for each variable were
computed to determine the size of the effect.



320
RESULTS

A total of 4.152 patients were admitted to the
NICU during the study period. Of these, 39
premature infants were diagnosed with bone
fractures, corresponding to a prevalence of
0.94%. Fracture sites were observed in 6.4%
(n=5) of the participants in the clavicle, 14.1%
(n=11) in the femur, 26.9% (n=21) in the hume-
rus, and 2.6% (n=2) in other extremities (toe or
finger). The characteristics of the patients are
shown in Table 1. Accordingly, 57.7% (n=45)
of the participants were female and 92.3%
(n=72) were born by cesarean section. The
mean gestational age of the participants was
31.36+4.21 years and the mean birth weight
was 1564.87+760.80. The fracture site of 26.9%
(n=21) of the participants was humerus and the
meantime of fracture was 21.18+23.68. Also,
the number of newborns with a history of low
APGAR score (p=0.001), TPN (p=0.004), mecha-
nical ventilation (p=0.000), and prolonged hos-
pitalization (p=0.000), as well as those born to
mothers with a history of gestational diabetes
(p=0.033), was found to be significantly hig-
her compared to the control group (Table 1).

Table1: Birth and clinical characteristics of participants in the
case and control groups (N=78)

Case (n=39) Control (n=39)
Variable Testa p
MeanzSD MeanzSD
Gestational age (weeks) 30.82+4.47 31.89£3.93 1119 0.267
Apgar score 1 minute 4942157 558:1.29 -1.967 0.053
Apgar score 5 minutes 5.84+1.72 7.05+1.37 3411 0.001%
Birth weight (grams) 142474180610 1705.00£69481  ; g4c 0.104
Output weight (grams) 211871464753 2206.15:38251 ;o0 0470
Length at birth (cm) 49.43£3.49 49.83:2.04 0627 0533
Total parenteral nutrition duration (days) 18.87+21.23 7.849.45 2962 0.004%
Duration of oxygen support (days) 125841321 10.10£6.67 1,049 029
Duration of non-invasive ventilation (days) ~ 8.15+10.38 8.10+6.88 026 0.980
Duration of mechanical ventilation (days) 27.79+34.30 4.10+8.02 4199 0.000%*
Length of Hospitalization (days) 63.10£42.52 32.00£20.63 4109 0,000+
n % n % Testb p
Male 17 515 16 485
Gender 0.053 0.819
Female 22 489 23 511
Cesarean birth 35 486 37 514
Type of delivery 0.722 0.395
Vaginal 4 667 2 333
Pregnancy history
Yes 22 61.1 14 389
Preeclampsia 3302 0.069
No 17 405 25 59.5
Yes 10 76.9 3 231
Gestational Diabetes 4523 0.033*
No 29 446 36 554
aStudent t Test b Continuity Correction Test *p<0.05 *p<0.001

As shown in Table 2, the number of newborns
with at least one fracture was found to be sta-

tistically significantly higher in cases diagnosed
with genetic congenital anomaly (p=0.000),
metabolic bone disease (p=0.001), cholestasis
(p=0.036), pneumothorax (p=0.008), intravent-
ricular hemorrhage (p=0.011), hypoglycemia
(p=0.042), and sepsis (p=0.000), compared to
the control group (Table 2).

Table 2: Diagnosis of the newborn in the case and control
groups (N=78)

n % n % Test? p

Diagnosis of the newborn
Yes 23 92.0 2 8.0

Genetic congenital anomaly 23.961 0.000**
No 16 302 37 69.8
Yes 30 43.5 39 56.5

Metabolic bone disease 10.174 0.001**
No 9 100 0 0.0
Yes 10 333 20 66.7

Cholestasis 4.387 0.036*
No 29 60.4 19 39.6
Yes 27 55.1 22 44.9

Patent ductus arteriosus 1372 0.241
No 12 414 17 58.6
Yes 19 731 7 269

Pneumothorax 6.981 0.008**
No 20 385 32 615
Yes 11 579 8 421

Necrotizing enterocolitis 278 0.598
No 28 47.5 31 52.5
Yes 16 76.2 5 238

Intraventricular hemorrhage 6.516 0.011*
No 23 404 34 59.6
Yes 8 80.0 2 200

Hypoglycemia 4129 0.042*
No 31 45.6 37 54.4

Sepsis Yes 33 67.3 16 327

14.052 0.000
No 6 20.7 23 79.3

aStudent t Test b Continuity Correction Test *p<0.05**p<0.001

When some bone-related laboratory results
are compared between the groups in Table
3, it is seen that Calcium (Ca), Phosphorus (P),
Alkaline phosphatase (ALP), Thyroid-Stimula-
ting Hormone (TSH), Parathormone (PTH) and
Vitamin D levels were significantly different
between the groups (Figure 2 and Figure 3).
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According to biochemical tests, on the day of
fracture diagnosis, Ca, P and Vitamin D levels
were significantly lower in the case group com-
pared to the control group (1.28 mg/dl, 1.01 mg/
dl, 15.00 mg/mL, respectively) (p=0.000); mean
serum values of ALP, TSH and PTH were signifi-
cantly higher (198.30 IU/L, 2.04 mUI/mL, 106.03
mg/dL, respectively) (p=0.000, 0.001, 0.000 res-
pectively). No statistically significant difference
was found between the groups in terms of diu-
retic treatment, postnatal steroid use and antie-
pileptic drug use. In addition, there was no sta-
tistically significant difference between formula
intake and fracture occurrence, whereas there
was a statistically significant difference betwe-
en breast milk intake and the presence of frac-
ture in premature infants (p=0.004). According-
ly, the occurrence of fracture was significantly
less in infants receiving breast milk (Table 3).

Table 3: Some bone biomarkers of participants in the case and
control groups

Case (n=39) Control (n=39)
Variable Testa  p

MeanzSD MeanzSD

Blood Urea Nitrogen (BUN) (mg/dL) 10.03+823 8.05%.99

1.487 0.141

Creatinine (mg/dL) 038+ 033 0.50+0.12 1960 0.054

Direct Bilirubin (mg/ dL) 0.73+ 1.60 0.27:0.08

1.797 0.076

Magnesium (mg/dL) 1.98+.49 2.07+30 <1010 0316

Calcium (mg/dL) 7.79£0.71 9.07+0.47 -9.308 0.000%

Phosphorus (mg/dL) 4.52:0.96 5.54+.60 5514 0.000%

Alkaline Phosphatase (U/L) 445.64+237.30 247.33+82.13

4.932 0.000**

Thyroid-stimulating hormone (TSH) 2.86£3.46 1818143
(mU1/mL) S o

3.509 0.001**

Parathormone (mg/dL) 133.39+111.76 27.35+10.52

5.899 0.000**

Vitamin D (25(0H)D3; mg/mL) 17.8845.19 32.89£6.89 10856 0.000%

CRP (C-reaktif Protein) 4. giin 1.69+0.46 1.5840.49 937 0.352
n % n % Testb  p

Yes 21 51.2 20 48.8

Diuretic Treatment Status 0.000 1.000
No 18 486 19 514
Yes 23 535 20 465

Postnatal steroid use 0466 0495
No 16 45.7 19 54.3
Yes 13 406 19 594

Antiepileptic Drug Use 1325 0.250
No 26 565 20 435
Yes 26 413 37 58.7

Breastfeeding status 8254  0.004*
No 13 86.7 2 133

26 57.8 19 422

Formula formula  intake

status 1.891 0.169

No 13 39.4 20 60.6

aStudent t Test  * Continuity Correction Test *p<0.05 **p<0.001

The results of logistic regression analysis are gi-
ven in Table 4. When the table is examined, it
is seen that mechanical ventilation and hospi-
talization duration, presence of pneumothorax
/ intraventricular hemorrhage / hypoglycemia
do not have a statistically significant effect on
fracture incidence, while presence of genetic
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congenital anomaly, presence of cholestasis
and presence of sepsis have a statistically sig-
nificant effect on fracture incidence. Genetic
congenital anomaly, cholestasis and sepsis inc-
reased the incidence of fracture 26.648, 26.566
and 0.059 times, respectively. When the total
parenteral nutrition duration variable was used
as an adjustment variable in the model, it was
observed that the presence of genetic conge-
nital anomaly, the presence of cholestasis and
the presence of sepsis had a statistically signifi-
cant effect on fracture incidence. Genetic con-
genital anomaly, cholestasis and sepsis incre-
ased the case status 32.764, 21.782 and 0.051
times, respectively (p= 0.003, 0.007, 0.015 res-
pectively). Total parenteral nutrition duration
variable increased the effect of genetic conge-
nital anomaly status, but decreased the effect
of cholestasis and sepsis status. In addition, the
presence of breast milk has a statistically sig-
nificant effect on the incidence of fractures. It
appears that the incidence of fractures in pre-
mature infants who are breastfed is 0.108 times
less than in those who are not breastfed (p=
0.006). When the total duration of parenteral
nutrition is used as an adjustment variable in
the model, it is seen that the presence of bre-
ast milk has a statistically significant effect on
the incidence of fracture. It is observed that the
incidence of fracture cases is 0.082 times lower
in breast milk recipients compared to non-bre-
ast milk recipients (p= 0.003). The total paren-
teral nutrition duration variable decreases the
effect of the presence of breast milk (Table 4).

Table 4: Final model of multivariate logistic regression of fac-
tors associated with fracture of prematurity

Not-Adjusted p Adjusted Model P
Model OR (95% CI)
OR (95% CI)
Demographic and birth characteristics of the participants
Duration of mechanical ventilation (days) 1.003 0921 0.973 0.444
Length of Hospitalization (days) 0.985 0431 0971 0.196
Genetic congenital anomaly Yes 26.648 0.004** 32764 0.003**
No
Cholestasis Yes 26.566 0.003*  21.782 0.007**
No
Pneumothorax Yes 0.484 0.492 0.438 0.459
No
Intraventricular hemorrhage Yes 1.533 0.695 0.827 0.868
No
Hypoglycemia Yes 0.275 0292 0.278 0.298
No
Sepsis Yes  0.059 0.013*  0.051 0.015*
No
Breastfeeding Status Yes 0.108 0.006**  0.082 0.003**

No

OR not-adjusted: Bivariate analysis; OR adjusted: Adjustment by Total Parenteral Nutrition Time
* p<0.05*p<0.001
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DISCUSSION

In recent years, the prolonged life expectancy
of premature infants and the parallel increase
in fracture cases have increased the clinical in-
terest in premature infants with bone deformi-
ties. It has been reported in the literature that
fractures and rickets may occur early in life due
to osteopenia of prematurity (16) and may lead
to future losses in posture, mobility and musc-
le strength, short stature, and suboptimal peak
bone massin these children (17-19). All these re-
sults may lead to lower school performance, be-
havioral disorders and low self-esteem in adult-
hood (17). In this study, which was conducted to
determine the incidence of fractures in preterm
neonates treated in an NICU and to characteri-
ze some features that may be associated with
fractures, the prevalence of fractures in preterm
infants was determined as 0.94%. However, it
was observed that 26.9% of fractures occurred
in the humerus, followed by femur and clavicle
fractures. When evaluated in terms of fracture
sites and locations, the fractures were obser-
ved in the long bones in 12 premature infants
and only two of these deliveries were vaginal.
The risk of fracture in long bones may increase
in newborns treated in the NICU due to vagi-
nal delivery, prematurity, low birth weight and
administration of some pharmacologic agents
(20). In the literature, the incidence of bone fra-
ctures in the NICU is reported to vary between
1.1% and 10.5% (7,9, 12, 21). According to Pek-
tas et al. (2019), there were 0.16 femur fractures
per 1000 live births as a result of birth trauma,
and 1.08 femur fractures per 1000 live births as
a result of osteopenia of prematurity (20). Both
vaginal and cesarean deliveries can result in
birth trauma, and it appears that choosing a ca-
esarean section over a vaginal delivery does not
completely remove the risk. Our study's results
(0.94%) are significant for updating this data
and demonstrate the need for care healthcare
providers to treat and care for patients using a
multidisciplinary strategy in order to prevent
fractures that are either birth-induced or not.

This study shows that the preterms’ APGAR
score, duration of TPN, duration of mechanical
ventilation and hospitalization, and some ma-
ternal and infant disease histories (gestational

diabetes, genetic congenital anomaly, metabo-
lic bone disease, etc.) are among the important
factors to be considered in premature fractures.
Long-term use of parenteral feeding as the only
or primary source of nutrition is highlighted as
a significant risk factor (3,22). Failures to ensure
adequate mineral supply are often encountered
in this vulnerable population due to several fac-
tors, including variability of the parenteral nut-
rition formulation, low mineral solubility, lack of
appropriate mineral formulations, and nutrient
antagonistic relationships, the effect of pH, and
the ability to administer intravenous therapy
within certain limits (22, 23). Therefore, early
enteral nutrition is recommended in addition
to parenteral nutrition (20). Within the scope of
the study, it was observed that the number of
fractures was less in infants who received bre-
ast milk compared to those who did not. It was
also observed that the duration of TPN decrea-
sed the effect of the presence of breast milk. Itis
known that mothers with premature infants are
not considered sufficient even though breast
milk is rich in Ca and P (24). Although formula
milk appears to be richer in Ca and P than bre-
ast milk, the bioavailability of these minerals is
low. Therefore, breast milk intake should be en-
couraged in infant nutrition and enrichment of
breast milk content may be recommended. The
use of sedatives and respiratory support during
hospitalization of premature infants increases
the duration of immobilization in the NICU. This
contributes to increased bone resorption and
demineralization and may increase the rate of
bone fractures (22, 25). Movement promotes
bone formation, reduces natural postpartum
bone loss and helps to ensure adequate bone
mineral content and muscle development (22,
23, 25). Nurses working in the NICU can support
preterm’ movement, increase comfort and mi-
nimize the risk of fracture formation by giving
therapeutic positions specific to the prema-
ture infant in line with their nursing roles (26,
27). When the laboratory results of premature
infants were analyzed, it was observed that the
preterms in the case group had significantly
lower Ca, P and Vitamin D levels compared to
the control group, while the mean serum values
of ALP, TSH and PTH were significantly higher.
Although risk factors for bone fractures are wi-



dely recognized, there is still no unified approa-
ch to diagnosis. In the human body, thyroid hor-
mones contain important factors that regulate
metabolism and cell differentiation, and their
increases/decreases have an effect on the who-
le body. This important effect is often associa-
ted with changes in bone metabolism leading
to a decrease in bone mineral density, so-called
osteoporosis. These effects on bone tissue are
well documented in the case of hyperthyroi-
dism. On the other hand, there is no consensus
in the case of hypothyroidism (28). When the li-
terature was examined, two studies were found
that examined the incidence of fracture risk in
adults with hypothyroidism with 92.341 and
16.249 patients and showed that the incidence
was higher. We think that our study will contri-
bute to the field in this regard (29, 30). ALP and
P are widely used in the investigation of osteo-
penia in health care (22, 31). There are different
findings on the subject in the literature. One of
the most prominent etiologic factors of osteo-
penia is Ca and P deficiency (18, 22). Therefore,
adequate mineral, Ca and P supplementation
has been recommended for newborns at risk
in order to ensure growth and development in
the postnatal nutritional support similar to that
in the intrauterine environment (32). In the pre-
sent study, although both groups had adequ-
ate mineral intake, lower Ca and P levels were
observed in the case group. This finding shows
similar results with the literature (6, 22, 33).
However, although P levels were found to be hi-
gher in the study by Pinto et al. (22), unlike our
study, it may reveal the need for reevaluation
and discussion of current recommendations re-
garding mineral supplementation in premature
infants in the postnatal period, as emphasized
by Avila-Alvarez et al. (33), on the other hand,
the importance of considering the bioavailabi-
lity of supplemented minerals has already been
reported (6, 22). Therefore, even if supplemental
minerals are given in quantitatively adequate
amounts, these minerals may not be effectively
absorbed or utilized by the premature infant.

This study has some limitations. Limitations
include the inadequacy in the detection of
prenatal or intrapartum risk factors due to
the retrospective nature of the study and the
presence of cases that were diagnosed but
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not included in the study due to lack of re-
cords. In addition, the number of cases is li-
mited. It is recommended that the study be
conducted in groups with more participants.

In order to prevent fractures, it is extremely im-
portant to prevent trauma and to know the ba-
by's predisposition to fractures due to prematu-
rity. It is not known how many babies are at risk
of osteopenia and bone fractures, or how many
newborns are already predisposed to this risk.
Premature infants are deprived of essential mi-
nerals by not being able to spend the last period
of pregnancy in the womb, and they also face
some restrictions in mineral intake required for
bone development after birth. The best appro-
ach to premature osteopenia is interventions
aimed at prevention. Therefore, although moni-
toring frequency varies according to mineral le-
vels and risk factors, in premature and low birth
weight babies; serum calcium, phosphorus and
alkaline phosphatase levels should be measu-
red at regular intervals during the period when
they receive TPN and enteral feeding until their
postconceptional age reaches at least 40 weeks
or their weight reaches 2500 g, and precautions
should be taken when necessary. In addition,
examination of urinary calcium and phospho-
rus excretion can also provide important in-
formation about serum mineral levels. Howe-
ver, long-term studies are needed regarding
the mineral supplement recommended today.
Nurses are in a key position to make a signifi-
cant difference in the quality of life of infants
who may face life-threatening fractures, disa-
bilities and early death. The incidence of post-
natal bone fractures can be reduced by impro-
ving the quality of care in the NICU. Itis thought
that fractures that may develop in the prema-
ture population can be significantly prevented
with an interdisciplinary team approach and
effective nursing care within the framework of
individualized developmental care principles.
All infants deserve to be protected from the
often preventable risks of fractures in or-
der to live their lives with the quality of life
they desire. Also, prospective studies are re-
commended to compare the characteris-
tics of prematurity-related fractures with
those of a term but fractured control group
to identify problems specific to this group.
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FARKLI ARK TEDAVi PLANLARININ DOZIMETRIK KARSILASTIRMASI
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BILATERAL SURRENAL METASTASES
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OZET

AMAC: Bilateral adrenal bez metastazlarinin (AGM) tedavisinde
ablatif stereotaktik viicut radyoterapisinin (SBRT) etkinligini ve
glvenilirligini arastirmak icin farkli ark tedavi planlarinin dozi-
metrik karsilagtirlmasi amaciyla retrospektif bir calisma tasar-
lanmistir.

GEREC VE YONTEM: Ekim 2006'dan Ocak 2017'ye kadar AGM
84 ve Karnofsky performans skoru =70 olan 14 hastada (12 er-
kek, 2 kadin) tekli (S-VMAT) ve ¢oklu (M-VMAT) izocenter ark
VMAT"I SBRT tedavileri icin optimize edilmistir. Kritik organlar
olarak bobrek, karaciger, omurilik, aort, mide, duodenum, pank-
reas, deri ve tiim viicudun belirli hacimlerdeki maksimum doz-
lari, ortalama dozlari ve maksimum organ dozlari incelenmistir.
Ayrica tedavi planlama sisteminde tedavi stresine karsilik gelen
MonitorUnit degerleri arasindaki farklar istatistiksel olarak ana-
liz edilmistir.

BULGULAR: S-VMAT planlar, M-VMAT ile karsilastirildiginda
%4'l0k bir nispi iyilesme ile daha iyi bir doz coverage indeksi
(COl)ile sonuglanmistir. Bu fark anlamliydi (p=0.02). Benzer sekil-
de, S-VMAT planlari, %13,8'lik bir goreli iyilesme ile M-VMAT'tan
onemli dlclide daha yiiksek bir HI sergilemistir (p=0.001). S-V-
MAT planlari, M-VMAT'a kiyasla sirasiyla %8,7 ve %6,9 oraninda
daha iyi bir Ul ve Gl ile sonuglanmistir (p=0.02). Fraksiyon basi-
na ortalama MU degerleri S-VMAT'ta 2755,21+388,72 ve M-V-
MAT'ta 4848,79+491,06 olarak hesaplanmistir. S-VMAT plan-
lari, fraksiyon basina MU'larda %76 azalma ile sonuclanmistir
(p=0.01).

SONUC: S-VMAT, M-VMAT teknigine kiyasla hedef kapsama ala-
nindan taviz vermeden OAR'lari dnemli l¢tide korumustur. Bir
S-VMAT plani hazirlamak icin ortalama stire, bir M-VMAT plani
hazirlamak icin ortalama siirenin yaklasik dort kati olmasina
ragmen, bu plan, daha kisa tedavi siresi ve daha az monitor
unit (MU) dahil olmak Uzere bircok dogal avantaj sergilemistir.
Sonug olarak M-VMAT plan kalitesini dlslrmekte ve risk altin-
daki organlarin (OAR) dozlarinda artisa sebep olmustur. Ayrica
toplam MU sayisinda da artisa sebep oldugu icin tedavi suresi
uzamakta ve hastaya verilen MU artmigstir.
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SBRT, VMAT.
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ABSTRACT

OBJECTIVE: A retrospective study was designed for dosimetric
comparison of different arc treatment plans to investigate the
efficacy and safety of ablative stereotactic body radiotherapy
(SBRT) in the treatment of bilateral adrenal gland metastases
(AGM).

MATERIAL AND METHODS: In 14 patients (12 males, 2 fema-
les) with AGM of 84 and Karnofsky performance score =70, we
optimised single-volumetric arc therapy (S-VMAT) and mul-
tiple-volumetric arc therapy (M-VMAT) isocentric arc VMAT for
SBRT treatments from October 2006 to January 2017. The maxi-
mum and mean organ doses in specific volumes of critical or-
gans were examined. The differences between the monitor unit
values were statistically analysed.

RESULTS: S-VMAT plans had a better dose conformity index
(COI) than M-VMAT plans, with a relative improvement of 4%
(p=0.02). Similarly, S-VMAT plans had a significantly higher ho-
mogeneity index (HI) than M-VMAT plans, with a relative im-
provement of 13.8% (p=0.001). S-VMAT plans resulted in better
Ul and GI compared with M-VMAT, with relative improvements
of 8.7% and 6.9% respectively (p=0.02). Mean MU per fraction
was 2755.21+388.72 in S-VMAT and 4848.79+491.06 in M-VMAT.
The S-VMAT schedules reduced MU per fraction used by 76%
(p=0.01).

CONCLUSIONS: S-VMAT has significantly protected OARs wit-
hout compromising target coverage compared to the M-VMAT
technique. Although the average time to prepare an S-VMAT
plan is approximately four times that of an M-VMAT plan, this
plan has demonstrated several inherent advantages, including
a shorter treatment duration and fewer monitor units (MU).
Consequently, it has reduced the quality of M-VMAT plans and
caused an increase in the doses to organs at risk (OARs). Furt-
hermore, as it has also caused an increase in the total number of
MUs, the treatment duration has been extended and the num-
ber of MUs delivered to the patient has increased.

KEYWORDS: Bilateral, Adrenal Gland Metastases, SBRT, VMAT.
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INTRODUCTION

Adrenal gland metastases (AGM) are frequent-
ly encountered in patients with primary lung,
liver, kidney, colorectal and lymphoma tumors
(1). Although not very common, adrenal insuf-
ficiency in patients with bilateral adrenal me-
tastases may lead to more severe outcomes
by decreasing the quality of life (QOL) of the
patient (2). Salvage chemotherapy and sur-
gery with severe complications are commonly
used in the treatment of AGM. In these cases,
pathologic examination is required to admi-
nister chemotherapy regimens (3). In addition,
in case of failure of the first chemotherapy re-
gimen, an increase in toxicity with the second
chemotherapy regimen is inevitable (4). Alt-
hough surgical resection is another alternative,
adrenal insufficiency and accompanying mor-
bidities are possible (3). For all these reasons,
radiotherapy is considered a new alternative
treatment with high efficacy and low side effe-
cts (3). With the developing technology, ablati-
ve stereotactic body radiotherapy (SBRT) is the
new treatment option for adrenal metastases
where resection is difficult or impossible (5-7).
In addition, since the ablative dose given with
SBRT (BED10, /P = 10) is highly effective, local
control and survival are significantly increased
(5, 8, 9). In the meta-analysis results of Chen
et al., 2-year local control (LC) rates of 47.8%,
70.1% and 85.6% and overall survival (OS) ra-
tes of 34.0%, 47.2% and 60.1% were emphasi-
zed for 60 Gy, 80 Gy and 100 Gy BED10 values
(5). However, it increases the risk of toxicity to
organs at risk (OAR) during targeted delivery
of ablative dose (10,11); thus, good use of cur-
rent radiotherapy technology is an important
parameter for both local control and survival.

Stereotaxy is the determination of the 3D po-
sition of a given point in free space in a limi-
ted coordinate system determined within an
external rigid frame. Contrary to conventional
treatment schemes, it is a method applied for
the ablation of relatively small volume lesions
by giving a high radiation dose in 1-5 fractions.
Radiobiological and radiophysical studies have
shown that the SBRT condition can be achie-
ved when the lesion size is a maximum of 4 cm
(12). Currently, survival is improved with SBRT
for metastatic lesions. SBRT is preferred in tre-
atments with serious complication risk such as

adrenalectomy because of its low complicati-
on risk (13-15). SBRT is frequently used in the
treatment of lung cancer, liver cancer, pancre-
atic cancer and prostate cancer (16-19). Des-
pite its increasing use, clinical data and treat-
ment outcomes of AGM treatment with SBRT
are among the rare studies. Due to the limited
number of such studies in the literature, we
conducted this study to evaluate the efficacy
and safety of volumetric modulated arc therapy
(VMAT) SBRT plans under AGM management.

MATERIALS AND METHODS

For this retrospective study, 14 randomly sele-
cted cases of bilateral AGM were included. A
slice thickness of 2mm was used for CT scans
in patients immobilized in the supine position
with a vacuum mattress. Gross tumor volume
(GTV) was determined by the volume of the
lesion clearly visible on imaging examinations.
All scans delineated the right and left kidney,
liver, pancreas, stomach, doudenum, spinal
cord, aorta, body and a planning target volume
(PTVSingle (S-VMAT) and multiple (M-VMAT)
isocenter arc VMAT SBRT 6MV beam energy
treatment plans were created in Eclipse TPS
version 13.6. The geometric center was used at
the isocenter of the S-VMAT plans (Figure 1).
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Figure 1: Beam geometry the single-isocenter VMAT plan for a
typical surrenal stereotactic body radiation therapy case

In the other planning technique, M-VMAT
plans, a double isocenter was used (Figure 2).

Figure 2: Beam geometry the dual-isocenter VMAT plan for a
typical bilateral AGM stereotactic body radiation therapy case.



Here, it was replanned by placing it at the ap-
proximate geometric center of the total PTV.
The prescription dose was determined as 24 Gy
in 3 fractions. Analytic Anisotropic Algorithm
(AAA) with a 2.5 mm dose grid matrix was used
in all plans. In all plans, the prescription dose
was created to receive >295% of the prescribed
dose to a minimum of 100% of the PTV. At the
maximum dose, the PTV was optimized to re-
ceive >2110% of the dose. The Eclipse treatment
planning system (TPS) (Varian Medical Systems,
Palo Alto, CA, USA) was used for all SBRT plans.
The dosimetric analysis of these S-VMAT and
M-VMAT plans had been made using dose-vo-
lume histogram (DVH) analysis. For the PTV
quality comparison, dosimetric indices like co-
verage index (COI) (20), homogeneity index (HI)
(21), conformity index (Cl) (22), uniformity index
(U1) (23), and gradient index (Gl) (24) were calcu-
lated as stated below. The COI was defined as:

Dp

cor= D95%

Where DP is the prescription dose and D95% is
the dose received by 95% of the PTV. The Cl was
calculated as:

_ VPTV Vref
= PTVref  PTVref

Where VPTV is the volume of PTV, VPTVref is
the reference isodose (95%) volume within
the PTV, and Vref is the volume of referen-
ce isodose (95%). The HI was calculated as:

. PTV max.
HI = —D5p
Where PTV max. is the maximum dose of
the planning target volume and DP is the
prescription dose. The Ul was calculated as:

Ul = D5%
" D95%

Where D5%, D95% are the doses received by
5%, 95% of the PTV respectively. The Gl was de-
fined as:

[ V50%
~ VPTV

Where V50% is 50% isodose volume and
VPTV is the volume of PTV. The ideal value
for COI, ClI, Ul, and Gl is 1 and, a plan with a
value closer to 1 indicates a superior plan.
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In addition, total monitor units (MU) were
noted to assess the delivery efficiency.

Ethical Committee

Approval for this study was obtained from Af-
yonkarahisar Health Sciences University, Fa-
culty of Medicine, Ethics Commit—-tee with de-
cision 04.02.2021 2021/04 by the principles of
the Declaration of Helsinki.

Statistical Analysis

For statistical analysis, IBM SPSS (version 19;
SPSS Inc., Chicago, IL, USA) was used and Krus-
kal-Wallis H test was applied at a statistical sig-
nificance level of p<0.05 to evaluate the dif-
ferences between treatment parameters that
did not show normal distribution. All statistical
tests were two-sided, and all data presented
are recorded as mean + standard deviation.

RESULTS

In this study, we have compared single and
multiplizocenter VMAT SBRT for the treatment
of locally advanced surrenal cancer patients. All
plans were clinically applicable, including tar-
get coverage and organs at risk. In both plan-
ning techniques, the prescription was applied
for at least 95% PTV volume receiving 100%
of the prescribed dose. The mean * standard
deviation (SD) of volumes of PTV129,5+113,7
cm3. PTV results for all plans are summarized
in Table 1. The S-VMAT (PTV; max (2593.8+40.5)
and mean (2457.8+46.7) and M-VMAT(PTV;
max. (2968.3+214.5) and mean (2645.8+127.4)
plans were statistically significant differences
among all S-VMAT plansfor the PTV covera-
ge (p = 0.02). There was no statistically signi-
ficant difference between the PTV min. dose
values of the S-VMAT (PTVmin. (2266.1+42.0))
and M-VMAT (PTVmin.(2331.4+127.5))plans.

Table 1: Comparison Results of Planning Target Volume Para-
meters

Planning Technique/ Critical SVMAT M-VMAT
p Value
Organs

& (MeanzSD) (MeanzSD)

PTV Volume (cm3) 129,5¢113,7 129,5+113,7

PTV Max. (cGy) 2593,84405 2968342145 0,024

PTV Min. (cGy) 2266,1+42,0 2331,4£127,5 0,06

PTV Mean (cGy) 2457,8+46,7 2645,8+127,4 0,04#

D5 2488,18+37,98 2825,68+185,29 0,01#
D95 2414,23+32,38 2521,87£78,57 0,01#

V50 859,24£539,57 957,00£562,60 0,35

oI, C Cl, Conformityindex; HI,
Monitorunit; #, statistically significant result

ity index; UI, Uniformityindex; GI, Gradientindex; MU,
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Dosimetric Parameters Results for Planning Ef-
ficiency for all plans are summarized in Table 2.

Table 2: Dosimetric Parameters Results for Planning Efficiency

" " . S-VMAT M-VMAT
Planning Technique/ Critical pValue

Organs (Mean#SD) (Mean#SD)
col 0,99:0,01 0,95+0,03 0,024
HI 1,08£0,01 1,2340,10 0,001#
ur 1,03£0,02 1,1240,06 0,01#
GI 1,01£0,01 0,94£0,64 0,02#
MU 2755,21+388,72 4848,79£491,06 0,01#
oI, C Cl, Confor i HI, ity index; U, Uniformif GI, Gradientindex; MU,

Monitorunit; #, statistically significant result

The S-VMAT plans resulted in a better dose COI
compared with M-VMAT, with a relative impro-
vement of 4%. This difference was significant
(p=0.02). Similarly, the S-VMAT plans exhibited
a significantly higher HI than the M-VMAT, with
a relative improvement of 13,8%. (p=0.001).
The S-VMAT plans resulted in a better Ul and Gl
compared with M-VMAT, with a relative impro-
vement of 8,7 and 6,9%, respectively (p=0.02).
The mean values of MUs per fraction were
2755,21+£388,72 in S-VMAT and 4848,79+491,06
inM-VMAT.TheS-VMAT plansresultedina76%re-
duction in MUs per fraction consumed (p=0.01).
When evaluated in terms of PTV quality score in
the study, it was concluded that S-VMAT plans
were better than M-VMAT plans.A summary of
the OAR values of all plans is given in Table 3.

Table 3: Comparison Results of Organs at Risk Dosimetric Pa-
rameters

S-VMAT M-VMAT

Planning Technique/ Critical

Organs p Value

(MeanzSD) (MeanzSD)

Right KidneyMean 442,5£172,4 420,5¢145,2 0,06

Right Kidney 130cc 98,2¢81,9 7734729 0,09

LeftKidneyMean 372,0¢162,5 381,5+151,2 0,02#

LeftKidney 130cc 39,2£72,9 559425,7 0,024

BilateralKidney 408,6+137,0 394,9+108,3 0,286

BilateralKidney 200cc 104,7472,3 114,259,8 0,01#

LiverMean 618,6£553,3 618,6£553,3 0,359

Liver 700cc 353,9+183,6 353,9£183,6 0,245

PancreasMax. 2449,8+181,9 2582,2+444,2 0,297

Pancreas 5cc 1735,7516,5 1947,74599,2 0,04#

StomachMax. 2188,5¢705,8 1958,74600,2 0,01#

Stomach 10cc 1121,6+494,9 1157,0£370,5 0,01#

DuodenumMax 1801,9£1038,5 1881,3903,4 0,647

Duodenum 5cc 1100,9653,3 1078,84670,9 0,463

Duodenum 10cc 820,6+585,3 759,3£572,9 0,133

SpinalCordMax. 1069,8+208,7 1060,4£312,4 0,925

Aorta Max. 2433,0+169,8 2675+270,3 0,013#

Body Max. 2615,1+111,1 2977,7+239,5 0,04#

col, C dex; Cl, Conformityindex; HLF
Monitorunit; #, statistically significant result

ity index; UI, Uniformityindex; GI, Gradientindex; MU,

M-VMAT doses were lower than S-VMAT doses
in right, left and bilateral kidney 130cc doses,
but statistical significance was obtained in left

and bilateral kidney 200cc doses. Similarly, the
liver mean, stomach maximum, stomach 10cc,
duodenum 5cc, duodenum 10cc and spinal
cord maximum doses were significantly less in
the M-VMAT plans. Both the S-VMAT and M-V-
MAT plans liver 700cc dose were the same. In
contrast, left kidney mean and pancreas 5cc
dose were significantly less in the S-VMAT
plans. The maximum doses of aorta and body
were significantly less in the S-VMAT plans.

DISCUSSION

Since treatment planning depends on differen-
cesinTPS, calculation algorithm, treatment equ-
ipmentand mostimportantly theskilllevel of the
planner, this study aimed to normalise the pro-
cess of radiotherapy plans. S-VMAT and M-VMAT
plans were created for each patient under the
same constraint conditions. Each plan was de-
signed by the same radiotherapy physicists and
approved by the same radiotherapy oncologist.

In VMAT, there is no need to use different iso-
centers and arc(s) for each target when a sing-
le isocenter can provide the same coverage as
the plan (25). As can be seen from the results
of the study, M-VMAT plans are not better than
S-VMAT plans in terms of plan quality and OAR.
LINAC-based VMAT SRS treatment applicati-
ons have become widespread due to the ra-
pid and practical applicability of single-center
SRS (26). For this reason, planning with the
M-VMAT technique did not provide a signifi-
cant difference in fast and practical treatments.

When Scorsetti et al. (27) evaluated the acute
outcomes of treatment of abdominal primary
or metastatic tumors with S-VMAT, they em-
phasized that local control and acute toxicity
were promising. The main reason for this is the
planning quality and success in OAR protecti-
on, which is also emphasised in our study. On
average, nVMAT (non-coplanar) plans gave
higher kidney doses than cVMAT (coplanar)
plans in their study by Woods et al. (28). Si-
milarly, it gave OAR doses in M-VMAT plans.
The most important conclusion of the study
is that S-VMAT is superior to M-VMAT in VMAT
SBRT treatments to preserve OARs without
compromising target coverage. Preparing the
M-VMAT plan takes less time than preparing



the S-VMAT plan. Because it will take time to
manage the plan by taking into account the
OARs in S-VMAT optimization and evaluating
them with insights and experience. But MU
and treatment time will also be shorter than
M-VMAT. In addition to all these, the reduced
treatment time increases patient comfort and
reduces interfractiton tumor movement. As a
result, M-VMAT plans are summed, and cumula-
tive doses are overlapped. This leads to overlap-
ping of OAR doses and decreased plan quality.
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OZET

AMACGC: Ebeveynler beslenme tarzlari ile cocuklarin yeme dav-
ranislarini etkileyebilmektir. Bu ¢alisma, okul 6ncesi cocuklarda
ebeveyn besleme tarzinin cocuklarin yeme davranislari, ant-
ropometrik Slciimleri ve beden algilari ile iliskisini incelemek
amaciyla ydratilmustar.

GEREC VE YONTEM: Tanimlayici ve kesitsel nitelikteki bu aras-
tirmanin 6rneklemini bir devlet anaokulunda 6grenim goéren
3-6 yas arasi 175 cocuk ve ailesi olusturmustur. Ebeveynlerin
besleme sireclerindeki tutumlarinin degerlendirilmesinde
Ebeveyn Besleme Tarzi Anketi, cocuklarin yeme davraniglarinin
degerlendiriimesinde Cocuklarda Yeme Davranisi Anketi, ¢o-
cuklarin beden algilarinin degerlendirilmesinde ise sillet testi
ornegdi kullaniimistir. Veriler SPSS Windows 21.0 istatistik paket
programi kullanilarak degerlendirilmistir.

BULGULAR: Ebeveynlerin duygusal ve yardimci besleme tu-
tumlar arttikca cocuklarin gida heveslisi, duygusal asir yeme,
icme tutkusu, tokluk heveslisi, yavas yeme ve duygusal az yeme
davranisi artmakta, gidadan keyif alma davranisi ise azalmak-
tadir (p<0.05). Ebeveynlerin siki kontrollii besleme davranislar
arttikca cocuklarda yemek seciciligi artmaktadir (p<0.05). Ebe-
veynlerin toleransh besleme tutumlarn arttikca cocugun gida-
dan keyif alma durumu artmakta, tokluk heveslisi yeme davra-
nisi azalmaktadir (p<0.05). Cocuklarin bel cevresi, kalca cevresi
ve Ust orta kol cevresi dl¢climleri arttikca ebeveynlerin duygusal
ve cesaretlendirici besleme tutumlari azalmaktadir (p<0.05).
Gocuklarinin zayif oldugunu distinen ebeveynler duygusal ve
cesaretlendirici besleme egilimindedirler (p<0.05). Ancak ¢o-
cuklarin olmak istedikleri beden algisi ile ebeveynlerin beslen-
me tarzi alt puanlari arasinda iliski saptanmamistir (p>0.05).

SONUC: Ebeveynlerin besleme davranislarinin okul éncesi ¢o-
cuklarin yeme tutumu, antropometrik él¢timleri ve beden algi-
lariile iliskili oldugu g6zlemlenmistir. Cocuklarin yeme tutumu,
blyume ve gelismeleri ve beden algilariile ilgili arastirmalar ya-
pilirken ebeveynlerin beslenme konusundaki farkindaliklarinin
go6zden gegirilecek sekilde tasarlanmasi faydali olacaktir.

ANAHTAR KELIMELER: Beden algisi, Beden imaji, Beslenme
Davranisi, Ebeveynler, Okul 6ncesi.
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ABSTRACT

OBJECTIVE: Parents may influence young children's eating be-
haviors through the foods they offer and their feeding practi-
ces. This study aims to investigate the relationship between pa-
rental feeding styles and preschool children's eating behaviors,
anthropometric measurements, and body perceptions.

MATERIAL AND METHODS: This descriptive and cross-sectio-
nal study was conducted with a sample of 175 children aged
3-6 years and their families from a public kindergarten pres-
chool who agreed to participate. To assess parental attitudes
toward feeding practices, the Parental Feeding Style Questi-
onnaire was used. Children's eating behaviors were evaluated
using the Children's Eating Behavior Questionnaire, and their
body perceptions were assessed using a silhouette test. Data
were analyzed using SPSS Windows 21.0 statistical software.

RESULTS: As parental emotional and instrumental feeding at-
titudes increased, children exhibited higher levels of food cra-
ving, emotional overeating, drinking enthusiasm, satiety cra-
ving, slow eating, and emotional undereating behaviors, while
enjoyment of food decreased (p<0.05). Increased parental ti-
ghtly controlled feeding behaviors were associated with grea-
ter picky eating in children (p<0.05). Higher parental tolerant
controlled feeding practices was linked to increased enjoyment
of food and decreased satiety craving behaviors in children
(p<0.05). As children's waist circumference, hip circumference,
and upper middle arm circumference measurements increa-
sed, parental emotional and encouragement feeding attitudes
decreased (p<0.05). Families who perceived their children as
underweight tended to have emotional and encouraging fee-
ding tendencies (p<0.05). However, no relationship was found
between children's desired body perception and parental fee-
ding style subscales (p>0.05).

CONCLUSIONS: It was observed that parental feeding beha-
viors are associated with preschool children's eating attitudes,
anthropometric measurements, and body perceptions. When
researching children's eating attitudes, growth and develop-
ment, and body perceptions, it would be beneficial to design
studies that review parental awareness of nutrition.

KEYWORDS: Size Perception, Body Image, Feeding Behavior,
Parents, Preschool.
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GiRiS

Gocuklukdoénemindekisaglikl beslenme, blyu-
me ve gelismeyi desteklemenin yani sira, yagam
boyu sagligi da belirleyen 6nemli bir faktorddr.
Gocuklardogustanaclikvetoklukipuclariylabes-
lenmelerini diizenleme yetenegine sahiptir, an-
cak erken ¢cocukluk déneminde dis faktorler bu
beceriyi zayiflatabilir (1,2). Okul 6ncesi donem,
cocuklarin gelisiminin sekillendigi ve yetiskinlik
aliskanliklarinin temellerinin atildigi bir stirectir;
bu nedenle, saglkli beslenme aliskanliklarinin
kazandirlmasi icin kritik 6neme sahiptir (3).

Cocuklarda yeme davranislari bireysel (gene-
tik, yas, cinsiyet) ve cevresel (aile, akranlar veya
sosyal ortam) faktorler tarafindan sekillenmek-
tedir (4). Ebeveynlerin, okul dncesi dénemde-
ki cocuklarin yeme davranislarini etkileyen en
glg¢lu sosyallesme aracilari oldugu varsayil-
maktadir (2). Ebeveynler; inanclari, yeme tu-
tumlari, beslenme bilgileri ve besinlerin sag-
hk Uzerindeki yararlarina iliskin bakis acilari
yoluyla ¢ocuklarinin besin ve yeme ile ilgili ilk
deneyimlerini yapilandirmada anahtar rol oy-
namaktadir (4). Ayrica sunduklar yiyeceklerle
ve rol modelleme yoluyla ¢ocuklarinin besin
tiketimlerini ve besin secimini etkileyebildik-
leri gibi, besleme eylemiyle ilgili ebeveynlik
uygulamalariyla da ¢ocuklarin yeme davranis-
larini ve tutumlarini sekillendirebilirler (5-7).

Beslenme uygulamalari, ebeveynlerin cocuklari-
ninneyi, ne kadarve nezamanyiyecegini kontrol
etmek icin kullandiklari spesifik davranis strate-
jileri olup ¢ocuklara yemeleri icin baski yapmak,
yiyecekleri 6dul olarak kullanmak, belirli yiye-
ceklere veya yiyecek gruplarina erisimi kisitla-
mak, yiyecekleri cocuklarini sakinlestirmek veya
kontrol etmek icin modellemek veya kullanmak
gibi davranislari icermektedir (8). Ebeveynler
hem cocuklarinin yiyecek tercihlerinin gelisi-
mini etkilemekte (9-11), hem de besleme uy-
gulamalari araciligiyla cocuklarinin uzun vade-
deki yeme davranislarini belirlemektedir (5-8).

Literatlrdeki calismalar, ebeveynlerin tesvik
edici ve odullendirici besleme uygulamalari-
nin, ¢ocuklarda yemege yaklasma davranisini
artirdigini ve hatta doyma duyarlhgini azal-
tabilecegini, yemek icin baski yapmak gibi di-
ger besleme uygulamalarinin ise ¢ocuklarda

besin alimini ve yiyeceklerden alinan zevki
azaltabilecegini gostermektedir (1,9,12-14).

Genel olarak ebeveyn besleme uygulamalarinin
cocuklarin yeme davraniglarini ve viicut agirli-
g1 artisini belirledigi varsayilmaktadir (15-17).
Ancak ebeveynlerin cocuklarinin neyi, ne za-
man ve ne kadar yiyecegini kontrol etme sekli,
¢ocugun yeme davraniglarina ve kilosuna gore
de sekillenebilmektedir (6,15-17). Konu ile ilgili
calismalar; daha yiksek beden kiitle indeksi-
ne (BKI) sahip cocuklarin ebeveynlerinin daha
kisitlayici, daha diisiik BKi’ ye sahip cocuklarin
ebeveynlerinin ise yemek yeme konusunda
daha sik baski kullanma egiliminde oldugu-
nu gostermektedir (15,17,18). Cocugun viicut
agirlidi, annenin ¢ocugun vicut agirhgina ilis-
kin algilari ve endiselerini dolayisiyla annenin
beslenme stratejilerini etkilemektedir (19,20).

Bu calisma, okul 6ncesi cocuklarda ebeveyn
besleme tarzinin ¢ocuklarin yeme davranisla-
rn, antropometrik olcimleri ve beden algilar
ile iliskisini incelemek amaciyla yurGtialmustir.

GEREC VE YONTEM

Bu arastirma tanimlayici ve kesitsel bir tasarima
sahip olup, 6rneklem blyikligini belirlemek
icin GPower yazilimiyla gui¢ analizi yapilmistir.
Daha o6nce gerceklestirilen referans bir calis-
maya (21) dayanarak, birinci tip hata (a) 0.05,
etki biyukliga (r) 0.43 ve giic (B) 0.90 olarak
ayarlandiginda, gerekli orneklem buyukligu
186 olarak hesaplanmistir. Beslenme aliskan-
hiklarini etkileyebilecek kronik bir hastaligi, be-
sin alerjisi veya ge¢miste bir diyet miidahalesi
ya da kisitlamasi olan cocuklar arastirma disi
birakilmistir. Bu ¢ercevede, Subat - Mayis 2023
tarihleri arasinda Samsun il merkezinde bulu-
nan bir devlet anaokulunda 6grenim goéren ve
calismaya katilmayi kabul eden 3-6 yas araligin-
daki 190 ¢ocuga ve ebeveynlerine ulasilmistir.
Katilimcilara arastirma hakkinda bilgi verildikten
sonra ¢alismaya katilmayi kabul eden ebeveyn-
lerden bilgilendirilmis onam alinmistir. Verilerin
toplanmasi asamasinda calismadan ayrilmak
istedigini beyan eden veya anket formunda de-
mografik verilerinde %20'den fazla eksik olan
15 veri calisma disi birakilarak toplamda 175 ¢o-
cugun ve ebeveynlerinin verisi analiz edilmistir.



Veri Toplama Araglari

Verilerin toplanmasi stirecinde, katilimcilarin
sosyodemografik ve antropometrik ozellikle-
rini, hastalik ve besin takviyesi kullanma du-
rumlarini ve cocuklarin beslenme 6zelliklerini
iceren bir form kullanilmistir. Ebeveynlerin bes-
leme surecindeki tutumlarini degerlendirmek
amaciyla Ebeveyn Besleme Tarzi Anketi (22),
cocuklarin yeme davraniglarini degerlendirmek
icin Cocuklarda Yeme Davranisi Anketi (23), ve
cocuklarin beden algilarini degerlendirmek
icin ise sillet testi ornegi (24,25) kullanilmistir.

Antropometrik Olgiimlerin Degerlendirilmesi

Arastirmaya katilan ¢ocuklarin antropometrik
olcumleri (viicut agirhigi, boy uzunlugu, bel cev-
resi, kalca cevresi ve Ust orta kol ¢evresi) Diinya
Saglik Orgiiti (DSO)'niin énerilerine uygun se-
kilde alinmistir (26). Viicut agirhgi ve boy uzun-
lugu 6lctimleri DSO’niin AnthroPlus yazilimina
girilerek, ¢ocuklarin yasa gore boy uzunlugu
ve yasa gore BKi icin standart sapma (SS) de-
Jerleri hesaplanmistir (27). BKi'nin cinsiyet ve
yasa gore < -2 SS olmasi “zayif’, >-2 SS ile <+2
SS araliginda olmasi “normal/saghkli” ve >+2 SS
olmasi “fazla kilolu/obez” olarak degerlendiril-
mistir (26). Cinsiyet ve yasa gore boy uzunlugu
< -2SSise"kisa boy”, >-2 SS - <+2 SS ise “normal
boy”, >+2 SS ise “uzun boy” olarak degerlendiril-
mistir (26). Bel cevresi olctimleri, Tlrk ¢ocukla-
rinin bel ¢evresi normlarina gore degerlendiril-
mis ve 6lctimin 90. persentilin tGzerinde olmasi
“santral obezite” olarak tanimlanmistir (28).

Cocuklarin Beden Algilarinin Degerlendirilmesi

Cocuklarin  beden algilarini degerlendirmek
icin siluet testi 6rnegi kullaniimistir. Viicut figtr-
leri siniflandirmasinda Damiano ve arkadaslari
(24) tarafindan, Tiggemann ve Pennington’un
(25) cocuk figlrii derecelendirme oOlceginden
uyarlanan besli siluet figiir rnegi kullaniimistir.
Bu besli siluet figlriinde, kiz ve erkek cocuklar
icin iki ayri gorsel set bulunmaktadir. Gorsel-
ler “cok zayif (1 puan)’, “ortalamadan zayif (2
puan)’, “ortalama (3 puan)’, “ortalamadan sis-
man (4 puan)” ve “cok sisman (5 puan)” olarak
puanlandinimaktadir. Birinci asamada ¢ocuk-
lara farkli viicut siluetlerinin yer aldigi kagida
basili gorseller gosterilerek, ¢cocuktan bu silu-

etlerden kendi bedenine benzedigini duisin-
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dugu gorseli secmesi istenmis ve sectigi siluet
puani not edilmistir. ikinci asamada ise ayni
gorseller gosterilerek cocuga “Hangi gorselde-
ki bedenin sana ait olmasini isterdin?” sorusu
yoneltilerek cocugun belirledigi siluetin puani
not edilmistir. Ebeveynlerin ¢ocuklarinin be-
denlerini algilama bicimleri de benzer gorsel-
ler gosterilerek degerlendirilmis; ebeveynlere
“Hangi gorsel cocugunuzun viicuduna en ¢ok
hangisine benziyor?” ve “Cocugunuzun viicu-
dunun gorsellerden hangisi gibi olmasini ister-
siniz?” sorular yoneltilmistir. Son olarak, bu iki
soruya verilen yanitlar arasindaki fark (algilanan
-olmasi istenen) ile beden memnuniyetsizligi
puanlar hesaplanmistir. Bu hesaplamada “0”
puani beden memnuniyetini, “pozitif” puan-
lar daha zayif olma istegini, “negatif” puanlar
ise daha iri olma istegini gostermektedir (29).

Cocuklarda Yeme Davranisi Anketi

Cocuklardaki yeme davranisini degerlendirmek
icin Wardle ve ark., (23) tarafindan gelistirilen
ve Turkce gecerlik ve glivenirligi Yilmaz ve ark.,
(30) tarafindan yapilmis olan Cocuklarda Yeme
Davranisi Anketi kullanilmistir. Anket, ¢ocukla-
rin beslenme aliskanliklari g6z 6ntline alinarak
anne ve babalar tarafindan yanitlanmaktadir.
Toplamda 35 maddeden olusmakta ve 5li Li-
kert tiptedir (1: asla, 5: her zaman). Gida heves-
lisi [12, 14, 19, 20 ve 28. sorular]; duygusal asiri
yeme [2, 13, 15 ve 27. sorular]; gidadan keyif
alma [1, 3, 4, 5 ve 22. sorular]; igme tutkusu [6,
29 ve 31. sorular]; tokluk heveslisi [7, 17, 21, 24,
26, 30 ve 33. sorular]; yavas yeme [8, 18, 34 ve 35.
sorular]; duygusal az yeme [9, 11, 23 ve 25. soru-
lar]; yemek seciciligi [10, 16 ve 32. sorular] olmak
Uzere sekiz alt boyuttan olusmaktadir. Bu an-
kette, iki ana boyut ve sekiz alt boyut ile cocuk-
larin istahlarn degerlendiriimektedir. Gida he-
veslisi, duygusal asiri yeme, besinden zevk alma
ve icme tutkusu alt boyutlari “besine duyulan
ilgiyi”; tokluk heveslisi, yavas yeme, duygusal
az yeme ve besin seciciligi alt boyutlar ise “be-
sinden kacinma davranisini” ifade etmektedir.

Ebeveyn Besleme Tarzi Anketi

Ebeveynlerin besleme sireclerindeki tutumla-
rn, Wardle ve ark., (22) tarafindan gelistirilen ve
Turkce gecerlik ve givenirligi Ozcetin ve ark.,
(31) tarafindan yapilmis olan Ebeveyn Besle-
me Tarzi Anketi ile degerlendirilmistir. Anket
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27 maddeden olusmakta ve 5’li Likert tiptedir
(1: asla, 5: her zaman). Olcegin Wardle ve ark.,
(22) tarafindan gelistirilen 6zgiin halinde dort
alt boyut var iken Tirkceye uyarlama ¢alisma-
sinda bes alt boyutta degerlendirilmesinin uy-
gun oldugu bildirilmistir. Buna goére; DB: duy-
gusal (emosyonel) besleme [2, 13, 15, 21 ve 25.
sorular]; YB: yardimci (enstrimental) besleme
[7, 9, 18 ve 22. sorular]; CB: yemeye tesvik/cesa-
retlendirici besleme [3, 4, 6, 10, 12, 19 ve 27. so-
rular]; SK: siki kontrollt [5, 17, 20 ve 26. sorular]
ve TK: toleransli kontrolli besleme [1, 11, 14, 16
ve 23. sorular] alt Olcege ait maddelerdir (31).

Anketin duygusal (emosyonel) besleme alt
boyutu; ebeveynlerin ¢ocuklarinin duygusal
durumlarini diizenlemek igin besinleri kullan-
malarini, yardimcr (enstriimental) besleme alt
boyutu; ebeveynlerin cocuklarinin davranis-
larina gore besini 6dil olarak kullanmalarini
veya ceza olarak besin vermemelerini, yeme-
ye tesvik/cesaretlendirici besleme alt boyutu;
ebeveynlerin sunulan besinleri yemesi duru-
munda cocuklarini dvmelerini veya ¢ocuklari-
ni farkl yiyecekleri tatmalari konusunda tesvik
etmelerini, siki kontrollii besleme alt boyutu;
beveynlerin ¢ocuklarinin neyi ne zaman tike-
tecegine tamamen kendilerinin karar verme-
sini, toleransli-kontrollii besleme alt boyutu
ise ebeveynlerin cocuklarinin neyi ne zaman
tuketeceklerine kendilerinin karar vermesi-
ne izin vermelerini ifade etmektedir (23,31).

Etik Kurul

Bu arastirma icin Samsun Ondokuz Mayis
Universitesi  Klinik Arastirmalar Etik Kuru-
lu'ndan 23/11/2022 tarih ve 2022/505 sayili
karari ile etik onay alinmistir. Arastirma hak-
kinda bilgi verildikten sonra calismaya ka-
tilmayr kabul eden ebeveynlerden bilgilen-
dirilmis onam alinmistir. Arastirma Helsinki
Deklarasyonu prensiplerine, arastirma ve ya-
yin ilkelerine uygun olarak yurutilmustar.

istatistiksel Analiz

istatistiksel analizler icin SPSS Windows 21.0
programi kullanilmistir. Sutrekli ve parametrik
verilerin dagilimi ortalama (Ort) ve standart
sapma (SS) ile, kategorik verilerin dagihmi ise
sayl (S) ve yuzde (%) olarak sunulmustur. Si-
rekli verilerin normal dagilima uyup uymadigi

Kolmogorov-Smirnov testi ile kontrol edilmis-
tir. Surekli veriler arasindaki iliski Spearman
korelasyon testi ile incelenmistir. Istatistiksel
anlamlilik diizeyi olarak p<0.05 kabul edilmistir.

BULGULAR

Bu calismaya yas ortalamalar 64.3+7.5 ay
olan 87 kiz (%49.7), 88 erkek (%50.3) toplam
175 okul dncesi egitim alan ¢ocuk ve ebevey-
nleri dahil edilmistir. Cocuklarin tanimlayici
ozelliklerinin dagihmi Tablo 1’ de verilmistir.

Tablo 1: Cocuklarin tanimlayici 6zelliklerinin dagilimi

Ozellikler
Cinsiyet N(%)

Kiz 87 (49.7)
Erkek 88(50.3)
Antropometrik dlgiimler Ort:Ss
BG (cm) 54064
KC (cm) 61.125.7
UOKC (cm) 17.2%2.0
BKi (kg/m?) 16.242.3
Yasa gore BKI N(%)
Zayf 16(9.1)
Normal 112(64.0)
Obezite 47(26.9)
Santral obezite N(%)
Var 36(20.6)
Yok 139(79.4)

Ebeveyn Besleme Tarzi
Duygusal besleme
Yardime besleme
Cesaretlendirici besleme
Sika kontrolli
Toleranshi kontrollii besleme
Cocuklarda Yeme Davranisi
Gida heveslisi

ort+Ss
9.83.6
7.6£2.9
29.9:4.6
14.3%3.3
17.5%2.9
OrtSs
8.813.4
5.8%2.1
14.7£4.5
7.8£3.2
232:4.8
10.8£3.7
11.243.9
7.3+3.0

Duygusal asir1 yeme
Gidadan keyif alma
igme tutkusu
Tokluk heveslisi
Yavas yeme
Duygusal az yeme
Yemek segiciligi
BG: bel cevresi, BKI: beden kiitle indeksi, KG: kalga cevresi, UOKC: tist orta kol gevresi

Ebeveyn besleme tarzinin cocuklarin yeme
davranislari ile iliskisi Tablo 2'de verilmistir.

Tablo 2: Ebeveyn besleme tarzinin cocuklarin yeme davranis-

lariile iliskisi
CYDAL  CYDAZ  (YDA3  (YDA4  (YDA5S  (YDA6  (YDA7  (YDAS
Ebeveyn
besleme
tarzi
DB r0176°  0284°  -0.184°  0203° 0185  0249%  0224"  -0028
p 0020 0.000 0.015 0.007 0.014 0.001 0.003 0717
YB ro0191° 0316  -0.189° 0280  0202° 0147  0177%  -0033
p 0011 0.000 0.012 0.000 0.007 0.053 0.019 0.665
cB r -0048  -0134  -0061 0036 0222  0.104 0.136 0.065
p 0532 0.078 0.424 0.639 0.003 0172 0.073 0390
SK r 0.07 0093 0083  -008 0015 0.085 0054 0.252%
p 0357 0.222 0278 0.256 0.846 0.263 0479 0.001
TK r 0033 -0057 0175  -0043  -0.170*  -0.145  -0101 0092
p 0669 0.456 0.021 0572 0.025 0.056 0.183 0.225

DB: duygusal besleme, YB: yardimci besleme, CB: cesaretlendirici besleme, SK: siki kontrollii, TK: toleransh kontrollii
besleme. CYDA: Cocuklarda Yeme Davranisi Anketi, CYDA1- Gida heveslisi, CYDA2- Duygusal asir1 yeme, CYDA3-
Gidadan keyif alma, CYDA4-igme tutkusu, CYDAS-Tokluk heveslisi, CYDA6-Yavas yeme, CYDA7-Duygusal az yeme,
CYDAB8-Yemek segiciligi. syon 0.05 diizeyind (2 yonlit). ** Korelasyon 0.01 diizeyinde anlamhidir (2
yonlit).

Ebeveynlerin duygusal besleme tutumu arttik-
¢a cocuklarin gida heveslisi (r=0.176, p=0.020),
duygusal asir yeme (r=0.284, p=0.000), icme
tutkusu (r=0.203, p=0.007), tokluk hevesli-
si (r=0.185, p=0.014), yavas yeme (r=0.249,
p=0.001) ve duygusal az yeme (r=0.224,
p=0.003) davranisi artmakta, gidadan keyif alma
davranisi (r=-0.184, p=0.015) ise azalmaktadir.
Ebeveynlerin yardimci besleme tutumlariile ¢o-
cugun gida heveslisi, duygusal asiri yeme, icme
tutkusu, tokluk heveslisi ve duygusal az yeme
beslenme davranisi arasinda pozitif zayif yonli
(Sirasiile r=0.191, p=0.011; r=0.316, p=0.000; r=



0.280, p=0.000; r= 0.202, p=0.007 ve r= 0.177,
p=0.019), gidadan keyif alma davranisi ile ise
negatif zayif yonlu iliski saptanmistir (r=-0.189,
p=0.012). Ebeveynleri cesaretlendirici besleme
davranisi ile tokluk heveslisi cocuk yeme dav-
ranisl arasinda pozitif yonlu zayif iliski vardir
(r=0.222, p=0.003). Ebeveynlerin siki kontrol-
|i besleme davranisi ile yemek seciciligi cocuk
yeme davranisi arasinda pozitif yonlu zayif iliski
saptanmistir (r=0.252, p=0.001). Ebeveynlerin
toleransh kontrolli besleme tarzi ile gidadan
keyif alan cocuk yeme davranisi arasinda pozitif
yonli zayif iliski vardir (r=0.175, p=0.021). Ay-
rica ebeveynlerin toleransli kontrolli besleme
davranisi ile ¢ocuklarin tokluk heveslisi yeme
davranigi arasinda negatif yonlu zayif iligki var-
dir (r=-0.170, p=0.025). Ebeveyn besleme tarzi-
nin ¢ocuklarin ve ebeveynlerinin antropomet-
rik olcimleri ile iliskisi Tablo 3’ te verilmistir.

Tablo 3: Ebeveyn besleme tarzinin ¢cocuklarin ve ebeveynleri-
nin antropometrik dl¢timleri ile iligkisi

Ozellikler DB YB CB SK TK
BG (cm) r -0.169° -0.056 -0.200" -0.084 0148
p 0,025 0465 0.008 0270 0051

KG (cm) r -0.193 0127 -0.144 0,002 0045
p 0011 0.094 0,058 0975 0555

UOKG (cm) r -0.155° 0077 -0.216" -0.059 0082
p 0.040 0.308 0.004 0438 0279

BKi (kg/m?) r -0.104 -0.130 -0.238" -0.094 0145
p 0.169 0.087 0,001 0216 0055

BKi (Anne) r 0.039 0.165' -0.020 -0.180° -0.038
(kg/m?) p 0.605 0,029 0.790 0017 0619
BKi (Baba) r 0079 0.264" -0.040 0176 -0.089
_(kg/m?) p 0314 0.001 0614 0.024 0256

DB: duygusal besleme, YB: yardimci besleme, CB: cesaretlendirici besleme, SK: siki kontrollii, TK: toleransh kontrollii
besleme. BC: bel gevresi, BKi: beden kiitle indeksi, K¢: kala gevresi, UOKC: iist orta kol gevresi, *Korelasyon 0.05
diizeyinde anlamhidir (2 yonlit). ** Korelasyon 0.01 diizeyinde anlamhidur (2 yonlit).

Buna gore ebeveynlerin duygusal besleme tu-
tumlan ile ¢cocuklarin bel cevresi, kalca cevresi
ve Ust orta kol cevresi 6lclimleri arasinda nega-
tif yonlu zayif bir korelasyon belirlenmistir (Si-
rasi ile r=-0.169, p=0.025, r=-0.193, p=0.011 ve
r=-0.155, p=0.040). Ayrica ebeveynlerin cesa-
retlendirici besleme tutumlari ile cocuklarin bel
cevresi, st orta kol cevresi dlctimleri ile BKi de-
gerleri arasinda zayif negatif yonli bir korelas-
yon belirlenmistir (Sirasi ile r=-0.200, p=0.008;
r=-0.216, p=0.004 ve r=-0.238, p=0.001).

Hem annelerin hem de babalarin BKi degeri ile
ebeveynlerinyardimcibeslemetutumuarasinda
arasinda pozitif yonli zayif korelasyon (r=0.165,
p=0.029 ve r=0.264, p=0.001), siki kontrolli
besleme arasinda ise negatif yonli zayif kore-
lasyon vardir (r=-0.180, p=0.017 ve r=-0.176,
p=0.024). Ebeveyn besleme tarzinin ¢cocuklarin
beden algilari ile iliskisi Tablo 4’ te verilmistir.
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Tablo 4: Ebeveyn besleme tarzinin ebeveynlerin ve ¢ocuklarin
beden algilariile iligkisi

Ortanca EBTA
Cocuklarin Beden Algist (Alt-iist) DB YB CB SK TK
Ebeveyn algist
Mevcut durum 2.00(1-4) r -0.152" -0.013 -0.198" -0.077 0.085
p 0.045 0.863 0.009 0.308 0.266
Olmas istenen durum 2.00(1-4) r 0.108 0.105 -0.025 0.043 -0.107
P 0.154 0.167 0743 0.574 0.158
Cocuk algist
Olmas istenen durum 2.00(1-5) T -0.026 -0.059 -0.017 -0.118 -0.089
0.728 0.437 0.826 0.120 0.244

DB: duygusal besleme, YB: yardimci besleme, CB: cesaretlendirici besleme, SK: siki kontrollii, TK: toleransh kontrollii
besleme. EBTA: Ebeveyn Besleme Tarzi Anketi. *Korelasyon 0.05 diizeyinde anlamhdir (2 yonlii). ** Korelasyon 0.01
dizeyinde anlamhdir (2 yonl).

Ebeveynlerin ¢ocuklarini algiladiklari beden
yapisi ile ebeveynlerin duygusal ve cesaretlen-
dirici besleme puani arasinda zayif negatif ko-
relasyon mevcuttur (Sirasi ile r=-0.152, p=0.045
ve r=-0.198 ve p=0.009). Cocuklarinin zayif ol-
dugunu dusiinen ebeveynler duygusal ve cesa-
retlendirici besleme egilimindedirler (p<0.05).

TARTISMA

Bu calismada, ebeveynlerin beslenme tarzlari
ile cocuklarin yeme davraniglari arasindaki iligki
degerlendirilmistir. Ebeveynlerin besleme tarz-
lari, cocuk yeme davranisi alt kategorilerinin ¢o-
gunluguyla iliskili bulunmustur. Ebeveynlerin
duygusal besleme ve yardimci besleme tutum-
lar arttikca ¢ocuklarin gida heveslisi, duygusal
asiri yeme, icme tutkusu, tokluk heveslisi, yavas
yeme ve duygusal az yeme davranisi artmakta,
gidadan keyif alma davranisi ise azalmaktadir.
Galismada ayrica ebeveynlerin c¢ocuklarinin
vicut agirigina iliskin algilarinin da ebeveyn
beslenme uygulamalarini etkileyebilecegi sap-
tanmistir. Cocuklarinin zayif oldugunu disu-
nen ebeveynler duygusal ve cesaretlendirici
besleme davranisi sergileme egilimindedirler.

Duygusal yeme, tokluktan bagimsiz olarak ve
genellikle olumsuz olan duygusal durumlara
yanit olarak asiri yeme olarak tanimlanmaktadir
(32). Stres ve olumsuz duygularin istah Gizerinde
farkli etkileri olabilir; bazi bireylerde yeme istegi
azalirken (duygusal az yeme) bazilarinda artis
(duygusal asiri yeme) gortlmektedir ve her iki
davranisin da cocuklukta 6grenildigi ve paylasi-
lan ¢evrenin en gliclu etkiyi yarattigi bildirilmis-
tir (33). Ebeveynler, sunduklari yiyecekler, 6gun
zamani ve yapisiileilgili belirledikleri kurallar ve
cocuklanyla kurduklar etkilesimler yoluyla ¢o-
cuklarin yeme davraniglarini etkileyen en gucli
cevresel aracilardir (2,34). Ebeveynler, ¢cocukla-
rinin olumsuz duygularini yiyeceklerle cozmeye
cahsarak duygusal besleme tutumu sergiledik-
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lerinde, ¢cocuklarina da sikinti aninda ¢6ziimin
besin tiketmek oldugunu o6gretebilmektedir
¢lnkl duygusal beslenme erken 6grenmenin
bir sonucudur. Uzgiin oldugunda veya olumsuz
duygularini ifade ettiginde ebeveynleri tara-
findan beslenen ¢ocuk, yemenin bir tir duygu
diizenleme araci oldugunu 6grenmektedir (35).
Literaturdeki ¢alismalar, ebeveynlerin duygusal
beslemesi ile ¢cocugun duygusal yemesi ara-
sinda pozitif iliskiler oldugunu bildirmektedir
(2,36-38). Ornegin, 8 - 12 yas araligindaki asiri
kilolu cocuklarla yapilan bir calismada, duygu-
sal besleme, duygusal yemeyle en glicli sekilde
iliskilendirilen faktor olmustur (37). Ayrica Blis-
sett ve ark. (36), olumsuz duygularini diizen-
lemek icin ebeveynlerinin siklikla yiyecekleri
kullandigi 3 - 5 yas arasi ¢ocuklarin, deneysel
olarak olumsuz ruh hali uyarildiginda daha fazla
enerji tukettiklerini saptamistir. Rodgers ve ark.
(39), annenin duygusal besleme tutumunun,
yeni ylUriimeye baslayan cocuklarda ve okul 6n-
cesi ¢cocuklarda bir yil boyunca duygusal yeme
artisini 6ngordiguni bildirmistir. Bu calismada
da literatiirle uyumlu olarak ebeveynlerin duy-
gusal besleme tutumlar arttikca cocuklarin
duygusal asirt yeme davranisinin arttigi saptan-
mistir. Ebeveynlerin duygusal besleme tutum-
larinin, cocuklarinin aclik olmadan yeme dav-
raniglarini arttirabilecedi ve toklugu dizenleme
yeteneklerini zayiflatabilecegi (40) gbz onlinde
bulunduruldugunda, bu calismada gida heves-
lisi ve icme tutkusu ¢cocuk yeme davraniglarinin
ebeveynlerin duygusal besleme tutumlariyla
pozitif yonlu iliski gostermesi sasirtici degildir.

Bu calismada ebeveyn duygusal besleme tutu-
mu ile cocuk yeme davranisi anketinin besin-
den kacinma davranislan olan tokluk heveslisi
ve duygusal az yeme beslenme davranislarinin
pozitif yonde iliskili oldugu bulunmustur. Co-
cuklarda duygusal beslenme davranisi olarak
asir yemenin yani sira duygusal az yeme davra-
nisi da gozlemlenebilmektedir (23). Stresin kor-
tizol salinimini artirarak leptin Gzerinden istahi
baskilayabilecegi (41), kiiglik ¢ocuklarda duy-
gusal stresin badirsak aktivitesini azaltip istah
kaybina yol acabilecegi (42), 2-6 yas arasi cocuk-
larda duygusal az yemenin asiri yemeye gore
daha yaygin bir tepki oldugu belirtilmistir (23).

Yardimci besleme davranisi, ebeveynlerin dog-
ru oldugunu dusindukleri davraniglar igin

cocuklarini yiyecekle odullendirdikleri, yan-
hs oldugunu duastindlkleri davranislar icin ise
cocuklarinin sevdikleri yiyecekleri kisitlayarak
cezalandirdiklari bir ebeveyn besleme uygula-
masidir. Bu calismada ebeveynlerin yardimci
besleme tutumlari ile ¢ocuklarin gida heves-
lisi, duygusal asiri yeme ve icme tutkusu bes-
lenme davranigi arasinda pozitif yonla iliski
saptanmistir. Yardimci  beslenme uygulama-
larinda sunulan yiyeceklerin tipik olarak lez-
zetli ve enerji agisindan yogun oldugu (43) ve
ebeveynlerin yardimci besleme tutumlarinin
cocuklarda duygusal asirn yeme ve asiri yeme
egilimi ile iliskili olabilecegi bildirilmistir (39).

Cesaretlendirici besleme, ebeveynin ¢ocugun
bazi besinleri tiketmesi icin tesvik etmesi, siki
kontrollii besleme ise cocugun ne yiyecegine
ebeveynin karar verdigi ve ebeveynin cocugun
beslenmesinde siki kontrol uyguladigi besleme
uygulamasidir (22). Bu ¢alismada ebeveynlerin
cesaretlendirici besleme davranislar arttikca
cocuklarin yemeden kacinma davranislarinin
(tokluk heveslisi cocuk yeme davranisi) arttigi
saptanmistir. Ebeveynler, cocuklarinin saglikli
beslenme aliskanliklarini ve saglikli besin ti-
ketimlerini tesvik etmek amaciyla ¢ogunlukla
cesaretlendirici veya sinirlandirici davranislar
sergilemektedir. Cocugun yemek yemesi konu-
sundaki israr ve ebeveynlerin saghkli oldugunu
dusinduikleri besinleri tiiketmeleri konusunda
cocuklara sik stk miidahale etmesinin potansi-
yel olarak saglikh yiyeceklere karsi tiksinti yara-
tabilecegi ve cocuklarin icsel tokluk ipuclarina
yanitlarinin bozulmasina yol acabilecegi ileri
sUrdlmustur (44). Kisitlama durumunda ise ¢o-
cuklarin sagliksiz besinleri yeme istegi artmak-
ta, dolayisiyla beslenme kalitesi dismekte,
saghkli gidayi alma istegi azalmakta ve ¢ocuk-
ta tokluk algisi zarar gérebilmektedir. Kesitsel
calismalarda, kisitlama gibi kontrol edici bes-
leme uygulamalarinin ¢ogunlukla asiri yeme
egilimi (8), yemekten keyif alma (39,45,46)
gibi gidaya yaklasma davranislariyla iliskilen-
dirilmistir. Bu calismada ise siki kontrolli bes-
lenme davranislari arttik¢a ise cocuklarda ye-
mek seciciligi davranisinin arttigr saptanmistir.

Cocuklarinin vicut agirhginailiskin algilan, ebe-
veynlerin beslenme uygulamalarini etkileyebilir
(47,48). Ebeveynlerin beslenme uygulamala-
rinin, ¢ocuklarin kilo durumuna iliskin cesitli



ebeveyn algilariyla iliskili oldugu gosterilmistir.
Ebeveynlerin ¢ocuklarinin kilo durumuyla ilgili
endiseleri ve memnuniyetsizliklerinin kisitlama
ve yemek yeme baskisi iceren beslenme uygu-
lamalanyla iliskili oldugu bulunmustur (47,49).
Cocuklarini fazla kilolu/obez olarak algilayan
ebeveynlerin, cocuklarinin yiyecek alimini iz-
leme ve kisitlama; ¢ocuklarini yetersiz kilolu
olarak algilayan ebeveynlerin ise ¢ocuklarina
daha fazla yemeleri icin baski yapma olasiligi-
nin daha yuksek oldugu bildirilmistir (47,48,50).

Bu calismada da cocuklarin bel cevresi, kalca
cevresi ve Ust orta kol cevresi dlctimleri arttik-
¢a ebeveynlerin yemeye tesvik edici besleme
davranislari olan duygusal besleme ve cesa-
retlendirici besleme tutumlarinin azaldigi sap-
tanmistir (p<0.05). Benzer durum ebeveynle-
rin ¢ocuklarinin bedenlerini algilama sekli ile
besleme tarzlan arasinda da gdzlemlenmistir.
Gocuklarinin  zayif oldugunu dusiinen ebe-
veynler duygusal ve cesaretlendirici besleme
egilimindedirler. Ancak ¢ocuklarin olmak iste-
dikleri beden algisi ile ebeveynlerin beslenme
tarzi alt puanlari arasinda iliski saptanmamistir.

Bu ¢alisma bazi kisithliklar ve glclu yonler icer-
mektedir. Tek bir merkezde gerceklestirilmesi
bu calismanin en dnemli kisithihgidir ve bu ne-
denle bu yas grubundaki tiim ¢ocuk ve ebevey-
nlerine genellenemez. Bir diger kisithhk ise ca-
lismanin kesitsel bir tasarima sahip olmasi, uzun
izlem ve takibe iliskin sonuclar icermemesidir.
Yeme davranisi, beslenme tutumu ve beden
algisinin belirlenmesinde gecerligi belirlenmis
Olceklerin kullanilmasi bu ¢alismanin gcli yo-
nudur. Beden algilarinin ¢ocuklarin dogrudan
kendi gorislerine dayali olarak belirlenme-
sinde bu calismanin bir diger gl¢li yonudur.

Bu calismada, literatiirde yer alan ebeveyn
besleme tarzinin fazla kiloluluk ile iliskisine
ilave olarak kardiyovaskiler risk faktorlerin-
den olan artmis bel cevresi ve kalca cevresi
Olcumleri ile de iliskilendirme yapilmistir. Ebe-
veynlerin ¢ocuklarina yonelik beden algilari ve
antropometrik 6lctimleri ile olan besleme tarzi
davraniglarinin birbiri ile uyumlu oldugu be-
lirlenmistir. Buna gore ebeveynlerin besleme
tarzi davranislar ile ebeveynlerin zayif olmaya
yonelik beden algilari ve diisiik antropometrik
olcumleri iliskili belirlenmistir. Bu durum yon-
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temde kullanilan 6l¢cek ve antropometrik 6l¢lim-
lerin birbirini destekledigini gostermektedir.

Sonug olarak bu calismada ebeveynlerin besle-
me davranislari okul 6ncesi cocuklarin yeme tu-
tumu, antropometrik élctimleri ve beden algila-
riile iliskili bulunmustur. Bu calisma sonuglarina
gore; cocuklarin besin ve yemeiileilgiliilk dene-
yimlerini yapilandirmada ebeveynlerin anahtar
rol oynadigi ifade edilebilir. Cocuklarin yeme tu-
tumu, buyiime ve gelismeleri ve beden algilar
ileilgiliarastirmalar yapilirken ebeveynlerin bes-
lenme konusundaki farkindaliklarinin gézden
gecirilecek sekilde tasarlanmasi faydali olacaktir.

*Bu calismanin on verileri, 18-19 Aralik 2023
tarihleri arasinda duzenlenen Van Yizuncu
Yil Universitesi 2. Uluslararasi Saglik Bilimleri
Kongresi’ nde s6zli sunum olarak sunulmustur.
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OZET

AMACGC: Enflamasyon, migren icin olasi bir mekanizma olarak
arastirimaktadir. Obezite ve adipokinlerin enflamasyondaki
roli ve migrenle iliskisi Uzerine bircok ¢alisma yuritilmektedir.
Bu calismada amacimiz, premenopozal kadinlarda interiktal d6-
nemde plazma adiponektin (ADP) diizeyleri, viicut kitle indeksi
(VKI) ve C-reaktif protein (CRP) ile migren ataklarinin sikhgr ve
siddeti arasindaki iliskiyi belirlemektir.

GEREG VE YONTEM: Calismaya 38 ayaktan tedavi géren preme-
nopozal kadin ve yas uyumlu 32 saglikli kontrol dahil edilmistir.
Hastalara Uluslararasi Basagrisi Dernedi kriterlerine gére mig-
ren tanisi konulmustur. Hastalarin bas agrisiz ddnemdeki CRP,
ADP duizeyleri, 16kosit sayilari ve VKI degerleri kontrol grubu ile
karsilagtinlmistir.

BULGULAR: VKi ve CRP diizeylerinin hasta ve kontrol grubun-
da karsilastirilmasinda pozitif ve istatistiksel olarak anlamli bir
korelasyon gozlenmistir (sirastyla p=0.01, p=0.03). Her iki grup-
ta da VKI ve ADP diizeylerinin karsilastirlmasinda bir korelasyon
saptanmamistir (kontroller icin p=0.053, hastalar icin p=0.285).
Migren atak sikliginin hastalarin VKI, CRP ve ADP diizeyleri ile
karsilastinlmasinda istatistiksel olarak anlamli bir iliski bulun-
mamistir (sirastyla p=0.669, p=0.989, p=0.201). VKI ile agr sid-
deti arasinda pozitif ve anlamli bir iliski saptanmistir (p=0.017).
CRP, ADP ve agri siddeti arasinda ise iliski bulunamamistir (sira-
siyla p=0.827, p=0.359).

SONUG: Bir enflamasyon belirteci olan CRP, VKi'nin artigi ile
iliskili olarak artmaktadir. Yiiksek VKI, siddetli migren ataklarini
destekleyebilir. Sonug olarak, kilo alimini énlemek ve kilo ver-
meyi dnermek, siddetli bas agrisi ataklarini yonetmede terapo-
tik bir yol olabilir.

ANAHTAR KELIMELER: Adiponektin, Viicut kitle indeksi, C-re-
aktif protein, Migren, Premenopozal periyot.
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ABSTRACT

OBJECTIVE: Inflammation has been investigated as a possib-
le mechanism for underlying migraine. Many studies continue
to be conducted on the role of obesity and adipokines in inf-
lammation and their relationship with migraine. Our objective
was to determine the relationship between plasma adiponec-
tin (ADP) levels, body mass index (BMI), and C-reactive protein
(CRP), with the frequency and severity of migraine attacks in
premenopausal women during the interictal period.

MATERIAL AND METHODS: The study included 38 premeno-
pausal women receiving outpatient treatment for migraine and
32 age-matched healthy controls. The patients were diagnosed
with migraine according to the International Headache Society
criteria. The patients' CRP, ADP levels, leukocyte counts during
the headache-free period, and BMI were compared with those
of the control group.

RESULTS: A positive and statistically significant correlation was
observed in the comparison of BMI and CRP levels in both the
patient and control groups (p=0.01, p=0.03, respectively). No
correlation could be established in terms of the comparison
of BMI and ADP levels in either group (p=0.053 for controls,
p=0.285 for patients). No statistically significant association
was found in the comparison of the frequency of migraine atta-
cks with the BMI, CRP, and ADP levels of the patients (p=0.669,
p=0.989, p=0.201, respectively). A positive and significant
relationship was determined between BMI and pain severity
(p=0.017). However, no relationship between CRP, ADP levels,
and pain severity was found (p=0.827, p=0.359, respectively).

CONCLUSIONS: CRP, as an established marker of inflammation,
increases in relation to a rise in BMI. High BMI may contribute
to the development of severe migraine attacks. In conclusion,
preventing weight gain and advising weight loss may be a the-
rapeutic strategy for managing severe headache attacks.

KEYWORDS: Adiponectin, Body mass index, C-reactive protein,
Migraine, Premenopausal period.
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INTRODUCTION

Migraine, which iscommonin society, isa comp-
lex disease characterized by recurrent and di-
sabling headache attacks. Research by Peterlin
et al. suggests that migraine is a neurovascular
disease (1). Although it is not clear whether the
initial neurological event that causes a migraine
attack is due to brainstem activation or cortical
spreading depression, it is known that migrai-
ne pain occurs due to meningeal vasodilation
and neurogenic inflammation. Vasodilation
develops as a result of the secretion of inflam-
matory neuropeptides from activated trigemi-
nal system nerve terminals, followed by plasma
extravasation and mast cell degranulation, whi-
ch lead to neurogenic inflammation. Calcitonin
gene-related peptide, substance P, interleukin
(IL)-1, IL-6, and tumor necrosis factor (TNF)-a
have all been reported as neuropeptides in-
volved in the pathway leading to neuroge-
nic inflammation in migraine attacks (1,2).

Adipose tissue is suggested to be involved
in immunity and insulin sensitivity, in additi-
on to inflammation (1,2). It is also known that
adipose tissue produces chemokines and cy-
tokines, as well as adipocytokines such as lep-
tin, resistin, and adiponectin (ADP). ADP is an
adipocytokine involved in energy homeosta-
sis. In addition to preventing insulin resistan-
ce and having protective effects against the
development of atherosclerosis, it also has
anti-inflammatory effects. In migraine, insulin
sensitivity is reported as impaired. Insulin re-
sistance is associated with obesity, a conditi-
on suggested to be a predominant risk factor
for the transformation of episodic migraine
into a chronic form. For this reason, ADP may
be considered as having a preventive role in
the pathological progression of migraine (1).

ADP is the most abundant adipocytokine in cir-
culation. Structurally, it belongs to the comple-
ment 1q family and is also a structural homolog
of the TNF-a family. Primarily, it is secreted from
adipocytes (1,3). Plasma ADP levels are inver-
sely correlated with BMI and vary from 3.0 to
30 microg/ml (3,4). ADP concentrations in ce-
rebrospinal fluid (CSF) have been reported to
be 1-4% of serum concentrations (5). It is unc-
lear whether ADP acts as an anti-inflammatory

hormone or only modulates innate immunity.
However, ADP is known to act as a modulator
of many cytokines (6). In mouse studies, it has
been reported that ADP reduces IL-6 secreti-
on and down-regulates the production and
activity of TNF-a through its effect on brain
endothelial cells. IL-6 and TNF-a are both pro-
inflammatory cytokines known to play a role in
the pathogenesis of insulin resistance, obesity,
coronary artery disease, and possibly migraine
(1). Abnormal C-reactive protein (CRP) levels
have been reported in migraine patients (7).
Oxidative stress, leukocyte activation, and inf-
lammatory vasodilation are thought to be the
mechanisms associated with increased CRP le-
vels in migraine (8). It has been suggested that
high BMI is associated with migraine. In popu-
lation-based studies, BMI has been found to
be associated with the transformation of mig-
raine from an episodic to a chronic form (9).

Given that migraine is a common and debilita-
ting disease, in this study we aimed to investiga-
te whether body mass index, adiponectin, and
C-reactive protein (CRP) have an impact on the
frequency and severity of migraine attacks in
premenopausal women. By doing so, we aimed
to explore potential therapeutic approaches
to alleviate or reduce the frequency of attacks.

MATERIAL AND METHODS

Weincludedinourstudy 38 premenopausal out-
patient women attending the hospital outpa-
tient clinic, along with 32 age- and gender-mat-
ched healthy controls. Patients were diagnosed
with migraine according to the International
Headache Society (IHS) criteria (10). The control
group was screened for vascular-type headac-
he, and individuals who had not experienced
this type of headache throughout their lives
and matched by age and gender were selected
as controls. Male patients, menopausal female
patients, and those with a history of atheroscle-
rotic coronary artery disease, hypertension, or
diabetes mellitus were excluded from the study.
CRP, ADP levels, leukocyte count during the he-
adache-free period, and BMI were compared
between the patient and the control group.

Patients were asked about headache type, du-
ration, frequency, severity, the average num-
ber of headache attacks per month, as well



as the occurrence of nausea, vomiting, pho-
tophobia, and phonophobia, and the exis-
tence of a family history of migraine. BMI was
calculated in both groups using the formula:
BMI = weight (kg) / height (m?) and categori-
zed based on the World Health Organization
categories: <18.5 (underweight), 18.5 to 24.9
(normal weight), 25 to 29.9 (overweight), and
>30 kg/m? (obese). The Wong-Baker Face Sca-
le (11) was used to assess pain intensity. The
pain intensity was categorized as follows: a
score of 0 indicated no pain, 1 indicated mild
pain, 2 indicated more than mild pain, 3 indi-
cated moderate pain, 4 indicated severe pain,
and 5 indicated the worst pain (Figure 1).
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Figure 1: Wong-Baker Face Scale

Venous blood samples taken to detect CRP le-
vels and leukocyte count were analyzed on
the same day, while those for ADP levels in
both groups were preserved frozen at -80 °C
until the day of analysis. After being kept at
room temperature for 20 minutes, the samples
were centrifuged for 10 minutes at 1500 rpm
to separate the serum. The ELISA method was
used to analyze ADP levels. Evaluations of sy-
mptoms and blood samples were performed
during the interictal (headache-free) period.

Ethical Committee

Ethics committee approval for the study was
obtained from Ankara Numune Education and
Research Hospital (Approval No: 637/2008).

Statistical Analysis

Statistical analysis of the data was performed
using the SPSS software package. Descriptive
statistics for continuous variables were presen-
ted as mean + standard deviation or median
(min-max), while the frequencies of nominal
variables were expressed as percentages. The
normality of the variables was assessed using
the Shapiro-Wilk test. The Mann-Whitney U test
and paired-samples t-test were used to deter-
mine whether there was a significant difference
between groups for variables obtained by me-
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asurement. Pearson’s correlation test was app-
lied for variables following a normal distributi-
on, and Spearman’s correlation test was used
for variables not following a normal distribu-
tion. Statistical significance was set at p<0.05.

RESULTS

The median age of the patients was 34 years
(range 16-41 years), and that of the controls
was 31.5 years (range 21-50 years). No sta-
tistical significance was found between the
two groups regarding median age (p=0.364).

The median BMI of the patients was 24.3 kg/
m’ (range 18-39.9 kg/m?), and for the cont-
rols, it was 22.4 kg/m? (range 16.2-31.8 kg/
m?). This difference was not statistically sig-
nificant (p=0.113). A positive family history
of migraine was reported by 13 patients
(34.2%) and 1 control subject (3.1%), which
was statistically significant (p=0.001) (Tab-
le 1). In both groups, all relatives with a posi-
tive family history were first-degree relatives.

Table1: Comparement of demographic characteristics and la-
boratory findings of the patients and controls

Patients

34 (range 16-41 yrs)
24.3 kg/m (18-39.9)
n=13 (34.2%)

8.60 pg/ml (4.06-14.39)
3.19 mg/dl (3.19-18.2)

Controls p

31.5 (range 21-50 yrs) 0.364
22.4kg/m (16.2-31.8) 0113
n=1(3.1%) 0.001*
9.03 pug/ml (455-14.04) 0684
319 mg/dl (3.02-800) 0423

Median leucocyte count 6700 /uL (3500-12800) 6950 /uL (3500-14300)  0.701

Smoking n=12 (31.6%) n=13 (40.6%) 0431

Alcohol n=1(2.6%) n=2 (6.3%) 0.581
*; shows statistical significance: Migraineurs have statistically significant family history of migraine

Median age

Median BMI

Positive family history of migraine
ADP levels

CRP levels

According to the IHS criteria (10), 2 patients
(5.3%) were classified as having migrai-
ne with aura, and 36 (94.7%) were classified
as having migraine without aura (Table 2).

Table 2: The characteristics and ratio of migraine headache in
patients

N %
Migraine with aura 2 5.3
Migraine without aura 36 94.7
Occurrence of photophobia during attack 34 89.5
Occurrence of pt bia during attack 34 89.5

The median number of pain attacks per month
was 3 (range 1-8 permonth).Inthe patientgroup,
the median CRP level was 3.19 mg/dl (range
3.19-18.2mg/dl), and in the control group, it was
also 3.19 mg/dl (range 3.02-8.00 mg/dl). No sta-
tistical significance was found between the two
groups regarding median CRP levels (p=0.423).

Similarly, no significance was found in terms
of median adiponectin levels (p=0.684), with
a median ADP level of 8.60 ug/ml (range 4.06-
14.39 pg/ml) for patients and 9.03 pg/ml (range
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4.55-14.04 pg/ml) for controls. When the groups
were compared regarding leukocyte count,
no significant difference was found (p=0.701).
The median leukocyte count was 6700/uL (ran-
ge 3500-12800/pL) for patients and 6950/uL
(range 3500-14300/uL) for controls. No correla-
tion could be established in either group betwe-
en BMI and ADP levels (p=0.053 for controls,
p=0.285 for patients) (Table 1). The intensity of
pain during attacks was described as modera-
te by 11 patients (28.9%), severe by 19 patients
(50%), and the worst by 8 patients (21.1%),
according to the Wong-Baker Face Scale (11).
A positive and statistically significant correla-
tion was observed between BMI and CRP le-
vels in both the control and patient groups
(p=0.01, p=0.03, respectively). In this study,
no statistical association was found between
the frequency of migraine attacks and BM],
CRP, or ADP levels in the patients (p=0.669,
p=0.989, p=0.201, respectively) (Table 3).

Table 3: Correlation analyses between attack frequency, BMI,
CRP and ADP of the patients

N=38 Attack frequency BMI CRP ADP
Attack frequency r=0.72 r=-0.002 r=-0.212
p=0.669 p=0.989 p=0.201
r=0.353 r=0.178
p=0.030* p=0.285
r=-0.053
p=0.754

BMI r=0.72
p=0.669
CRP r=-0.002
p=0.989

r=0.353
p=0.030*
ADP r=-0.212 r=-0.178
p=0.201 p=0.285
*There isa positive statistical correlation between BMI and CRP.

r=-0.053
p=0.754

On the other hand, a positive and significant
relationship was found between BMI and pain
severity (p=0.017) (Table 4 and Figure 2). No
relationship was found between CRP, ADP, and
pain severity (p=0.827, p=0.359, respectively).

Table 4: Correlation analyses between pain severity and BMI,
CRP and ADP

N=38 Pain Severity

BMI r=0.384
p=0.017*
CRP r=0.037
p=0.827
ADP r=-0.153
p=0.359

*There is a positive statistical correlation between BMI and pain severity
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Figure 2: Positive correlation between BMI and pain severity

DISCUSSION

The previous and current data have shown that
adipose tissue is not only a depot for fat storage
but also plays an active role in multiple physi-
ological processes and pathological events re-
lated to inflammation and immunity. Adipose
tissue is known for secreting a variety of growth
factors, complement factors, cytokines, and
adipocytokines, including ADP. ADP is an adi-
pocytokine, primarily secreted from adipocytes
in adipose tissue. It has both anti-inflammatory
and pro-inflammatory properties. The HMW-A-
DP form of adiponectin, which is detected in the
circulation in three forms (high, medium, and
low molecular weight), has been shown to have
pro-inflammatory properties, and the LMW-A-
DP form has anti-inflammatory properties
(2,12). It is known that plasma levels of ADP are
inversely correlated with BMI. At normal levels,
ADP has anti-inflammatory activities, such as
inhibition of IL-6 and IL-8 formation induced by
TNF-q, as well as the ability to induce IL-10 and
IL-1, which are also anti-inflammatory cytoki-
nes. ADP levels are also inversely correlated with
C-reactive protein, TNF-a, and IL-6 levels (9,12).

One study, although the sample size was small,
mentions three clear relationships between
migraine and adipose tissue. The first is that in
headache-free periods, serum total ADP levels
were found to be increased in women suffering
from chronic daily headaches compared to epi-
sodic migraineurs and control subjects. This fin-
ding has been considered to support the likely
pro-inflammatory role of ADP in the neuroge-
nic inflammatory pathway in migraine chronifi-
cation. Secondly, the levels of medium and high
adiponectin, which are forms of adiponectin,
increase, and finally, the area in the body where
fat tissue increases is associated with migraine
(2). Plasma ADP levels have been found signifi-
cantly lower in obese subjects than in non-obe-
se ones (13). While the ADP molecule at normal
levels has an anti-inflammatory effect, it begins
to show pro-inflammatory properties at low
levels. According to new hypotheses, obesity
leads to a decrease in ADP production and ch-
ronic inflammation, which, in turn, causes the
inflammatory state to persist in migraine (14).

Irregularities in adipokine levels have been as-
sociated with many diseases, such as obesity,



cardiovascular disease, and Type 2 diabetes
(15). Population-based studies have shown that
obesity plays a major role as a risk factor in the
progression of migraine and the transformation
from episodic headache to chronic daily heada-
che. Obesity can increase the frequency of he-
adache attacks to =15 days per month (8). One
study has shown that there is no relationship
between migraine and BMI when BMI is <29.71
kg/m?, but when it is above this value, the risk of
migraine increases, regardless of age and gen-
der. In addition, while this positive relationship
was more significant when there was concur-
rent diabetes, the relationship was detected at
lower levels in the group without diabetes (16).
In our study, although a significant positive
relationship was observed between migrai-
ne severity and high BMI, no association was
detected between attack frequency and BMI.
Yu et al. (17) found in the Chinese population
that morbid, but not lesser, levels of obesity
are related to increased migraine prevalence.
However, they did not find any correlations
between obesity and the severity, frequen-
cy, or disability related to migraine attacks. In
a study conducted in Iran, similar to ours, it
was observed that headache severity increa-
sed with increasing BMI, as did frequency and
duration, causing higher disability scores (18).

Bigal et al. (19) did not find a notable difference
with respect to the mean decrease in headac-
he frequency following preventive treatment in
distinct weight groups. However, the reduction
in the number of severe headache attacks was
higher in the obese group compared with the
normal weight group, suggesting that obese
migraineurs may respond better to preventi-
ve medication than patients of normal weight.
Peterlin et al. (20) reported that migraine and
obesity are associated in reproductive ages, but
they also reported that it was not correlated
with obesity in post-reproductive ages. On the
other hand, it is thought that some preventive
medications may modulate adiponectin levels
more significantly in overweight patients, cau-
sing higher continuous levels. Topiramate, whi-
chis used in epilepsy and migraine prophylactic
treatment, is one such preventive drug and cau-
ses weight reduction as an adverse effect (1). In
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a study by Schutt et al. (21), it was reported that
topiramate increased adiponectin concentrati-
ons and reduced body mass index in patients
with migraine after 20 weeks of treatment.

In our study, we found a negative correlati-
on between BMI and ADP levels; however,
this correlation was not statistically signifi-
cant. This insignificance is thought to be re-
lated to the small sample size, unlike some
other studies conducted on chronic migra-
ine patients with high total ADP levels, and
the inclusion of only the interictal period of
episodic headache migraineurs in the study.

In migraineurs, who are possibly exposed to re-
peated vascular inflammation, C-reactive pro-
tein has been reported as abnormal (8). In the
study by Welch et al., it was reported that 43%
of all migraine patients have elevated hs-CRP.
This elevation was found to be more prominent
in migraineurs without aura, and in those with
atypical, severe, or complex features presen-
ting as aura (22). Vanmolkot and de Hoon (23)
showed CRP elevation in patients with migraine
without aura. In our study, in accordance with
the Reykjavik study (8), no statistical significance
was found between migraineurs and non-mig-
raineurs in respect to CRP levels. However, if we
had performed the study during migraine atta-
cks, when neuroinflammation is evident, we mi-
ght have found differences between the groups.

Several studies have researched the relations-
hip between ADP levels and pro-inflamma-
tory markers in different populations. Plasma
CRP levels were found to be inversely corre-
lated with plasma ADP levels in men. In anot-
her study, ADP levels in plasma and adipose
tissue were shown to be inversely correlated
with CRP levels in healthy overweight women.
CRP levels were reported to be positively related
to BMI, suggesting that CRP is a useful biomar-
ker for obesity-related chronic inflammatory
conditions (13). In line with this, we also found a
positive and statistically significant correlation
between BMIand plasma CRP levelsin our study.
Finding a positive association between the se-
verity of migraine attacks and BMI also led us
to consider the presence of an inflammatory
relationship, with CRP as one of the potential
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mediators between obesity and migraine. No
association could be established between ADP
and CRP levels in migraineurs and controls.

Furtherand larger studies are needed to unders-
tand the impact of ADP levels in migraine, so its
roleinmigrainepathophysiologycanbeclarified.
In conclusion, our study suggests that a re-
duction in body weight may lead to at least a
reduction in the severity of migraine attacks
and the daily life functional disability related
to severe headache attacks. Individual thera-
peutic approaches related to body mass index
may be an effective treatment method, at le-
ast to reduce the severity of migraine attacks.
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OZET

AMAC: Calismanin amaci, fizyoterapi stajyer ogrencilerinin
omuz kisithhgi hastalarinin tedavisindeki basarisini ve bu yeter-
liligin st ekstremite anatomisi bilgisi ile iliskisini belirlemektir.

GEREC VE YONTEM: Ust ekstremite anatomi sinavina 48 stajyer
ogrencialindi. 1. Grupta 45 puanin altinda puan alan 20 6grenci,
2. Grupta ise 45 puanin lzerinde puan alan 28 6grenci yer aldi.
48 hastaya 4 hafta boyunca, haftalik 5 seans, standart parmak
merdiveni ve sopa egzersizleri uygulandi. Hastalara ayrica kont-
rol 6lclimlerine kadar ev egzersizleri 6gretildi. VAS (dinlenme,
aktivite, uyku), omuz hareket acikligi (EHA), SF-36 (saglik anketi
anketi), kol, omuz ve el sakathgr anketi (DASH) ve hasta mem-
nuniyet anketi (PSQ-18) tedavi 6ncesi, tedavi sonrasi (PostT) ve
tedaviden 4 hafta sonra (C) gerceklestirildi.

BULGULAR: Grup 2'deki hastalarda kisa periyotta (PostT) VAS,
ROM ve DASH'de istatistiksel olarak anlamli iyilesme belirlendi.
Uzun donemde (C) her iki gruptaki hastalarda istatistiksel olarak
anlamli iyilesme oldugu ve gruplar arasi bir tstiinliik olmadigi
belirlendi. Grup 2'deki hastalarda kisa periyotta (PostT) ve uzun
periyotta (C), SF-36 degerlendirmesinde istatistiksel olarak an-
lamli artis gozlenirken, Grup 1'de bu artis yoktur. PSQ-18'de
her iki gruptaki hastalarda istatistiksel anlamli fark gézlenirken,
gruplar arasinda anlamli farklilik yoktur.

SONUC: Fizyoterapi stajyer 6grencilerinin Ust ekstremite ana-
tomisine iliskin yeterli bilgi sahibi olmalar kisa periyotta etkili
olmaktadir. Hastalarin uzun periyotta ev egzersizlerine diizenli
olarak devam etmesi, anatomi bilgisi eksikliginden kaynakla-
nan tedavi kalitesinin disikligini azaltmaktadir.

ANAHTAR KELIMELER: Anatomi, Fizyoterapistler, Omuz agrisi,
SF-36, PSQ-18.
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ABSTRACT

OBJECTIVE: The study aims to determine the success of phy-
siotherapy intern students in treating patients with shoulder
disabilities and to investigate the relationship between this
competence and their knowledge of upper extremity anatomy.

MATERIAL AND METHODS: 48 intern students were taken to
the upper extremity anatomy exam. 20 students scored below
45 points formed Group 1, 28 students scored above 45 points
formed Group 2. Standard finger ladder and wand exercises
were applied to 48 patients 5 weekly sessions for 4 weeks. Pa-
tients were also taught home exercises to continue until the
follow-up sessions. VAS (rest, activity, sleep), shoulder range of
motion (ROM), SF-36 (health survey questionnaire), the disabi-
lity of the arm, shoulder, and hand (DASH), and patient satisfa-
ction questionnaire (PSQ-18) were performed pre-treatment,
post-treatment (PostT), and 4 weeks after the treatment (C).

RESULTS: In the short term, statistically significant improve-
ment has been determined in VAS, ROM, and DASH in patients
in group 2. In the long term, there was a statistically significant
improvement in patients in both groups and no intergroup su-
periority. There was a statistically significant increase in SF-36 in
the short and long periods in patients in Group 2, while no such
increase was observed in Group 1. In PSQ-18, patients in both
groups showed statistically significant satisfaction, with no sig-
nificant differences between the groups.

CONCLUSIONS: Adequate knowledge of upper extremity ana-
tomy of physiotherapy intern students is effective in achieving
short-term treatment success. In the long term, patients' regu-
lar continuation of home exercises reduces the lack of treat-
ment quality due to lack of anatomy knowledge.

KEYWORDS: Anatomy, Physical therapists, Shoulder pain, SF-
36, PSQ-18.
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INTRODUCTION

Physiotherapists provide, maintain, and restore
maximum movementand functional abilities th-
roughout their lives, aiming to regain functions
that have decreased due to various diseases, in-
juries, and advancing ages (1). Human anatomy
in physiotherapy education is one of the most
essential courses that should be given to phy-
siotherapists within the scope of basic sciences
(2). Anatomy, the oldest science that examines
the normal shape, structure, position, functions,
and the relationship between the structures
that form the human body, is very valuable for
physiotherapists regarding clinical evaluation,
treatment effectiveness, and safe practice (3).

The prevalence of shoulder pain in the gene-
ral population is 67% (4). Hodgetts and Walker
(5) reported that only half of shoulder pain pa-
tients recover within 6 months. The result of
shoulder pain is often a reduction in the range
of shoulder joint movement. This decrease lea-
ds to a decrease in functional competence (6).

It is always important to improve the qu-
ality and efficiency of education and to
overcome the deficiencies. For this reason,
evaluating the success results of student edu-
cation based on feedback is one of the frequ-
ently used methods to improve education (7).

The aim of the study was to determine the ef-
fect of adequate anatomical knowledge in
physiotherapy education on physiotherapy
applications in the treatment of patients with
shoulder ROM limitation and to fill the gap in
the literature regarding the importance of ana-
tomy education in physiotherapist education.

MATERIAL AND METHODS

Subject

All participants were informed about the shoul-
der rehabilitation treatment and were assured
that they could withdraw from the study at
any time without providing a reason. The infor-
med consent form was taken from the patients.
They were informed that patient confidentiality
would be protected, that they would not be sha-
red with anyone outside the study, that research
records would only be kept by the study condu-
ctor, and that there would be no other research
records. Demographic data, including gender,
age, height, weight, BMI, affected side, medi-

cation use, and chronic disease history were
recorded. A physical medicine and rehabilita-
tion doctor diagnosed the volunteer patients.
Inclusion criteria were had limitations in ROM
of the affected shoulder, being between 25-
75 years of age, being mentally competent to
understand the explanations, not having re-
ceived medical or conservative treatment in
the last 3 months, having shoulder pain per-
sisting for more than 3 months, and repor-
ting a morning VAS score of at least 2 points.
Exclusion criteria included previous physio-
therapy, corticosteroids, prolotherapy, PRP,
invasive procedures, arthroscopy, or surgery
on the patient's shoulder. Patients with rheu-
matologic diseases (RA, AS, Psoriatic Arthritis,
etc.), diabetes mellitus, metabolic syndrome,
advanced cardiometabolic diseases, endoc-
rine diseases, or cancer were excluded. Our
study included 12 patients with adhesive cap-
sulitis and 36 patients with rotator cuff tears.

Sample size

The minimum sample size required to de-
tect a significant difference using this test
should be at least 24 in each group, ( 48 in
total), considering type | error (alfa) of 0.05,
power (1-beta) of 0.8, effect size of 0.84
and two-sided alternative hypothesis (H1).

Treatment Procedure

To assess the anatomy knowledge of the up-
per extremity, an anatomy exam focusing on
upper extremity questions was applied to
the final year undergraduate students be-
ginning their practical internship training in
the physical therapy department (Table 1).

Table 1: Examination questions administered to students

Query
number
1 Write the name of the muscle that causes internal rotation of the arm from the rotator cuff muscles.

Write the muscles under the spina scapula that allow external rotation of the arm from top to bottom.
Write the muscles that make the 90-180 degree movement of the shoulder abduction movement.

Write the muscle that is one of the muscles of the anterior group of the arm and does not have origin from
the scapula.

Write the bones that make up the glenol al joint.

Cubital tunnel syndrome is caused by entrapment of which nerve in the elbow region?

Which muscle of the wrist is attached to the lateral epicondyle?

The brachial plexus is formed by the union of the anterior branches of which levels?

What is the nerve in the palmar region of the hand that receives the sensation of the first 3.5 (half of the
1st, 2nd and 3rd) fingers?

What is the nerve of the muscle, also known as the boxer's muscle, which protracts the shoulder, starting
from the anterolateral surface of the upper costae?

The muscle that is lesioned in torticollis is called the ......... the nerve of this muscle is the .......... nerve,
11 which is also cranial nerve number ..........This nerve is also the nerve of the .........muscle, which adducts
and upward rotates the scapula.

12 What are the nerves that provide motor innervation of the forearm?

If the muscle in the middle part of the shoulder atrophies and the patient cannot maintain abduction,
which nerve is suspected of denervation or entrapment?

When a patient presents with burning in the hands at night and numbness in the first 3.5 fingers of the
hand, we suspect entrapment of the.........nerve. Clinically, this condition is called .........

15 What is the strongest supinator muscle of the wrist?

Exam questions (each question and blanks are 5 point)
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The students' exams were evaluated by four ex-
perts consisting of two expert anatomists and
two expert physiotherapists and categorized
into two groups: students with a grade below
45 (group 1) and students with a grade above
45 (group 2). For the randomization of the pa-
tients, 48 folded cards with the interns' names
were prepared and placed in opaque envelo-
pes. The department’s manager physiothera-
pist randomly selected an envelope and as-
signed the patient to the intern who came out
of the envelope. The groups were categorized
according to the interns’ anatomy scores. Care
was taken to include the patients participating
in the study in a balanced demographic and cli-
nical manner. All trainers determined by rando-
mization were informed that they should apply
what they learned in the patient's treatment
and that the patient's values would be measu-
red after treatment and in control evaluations.
Then, the standard treatments were applied 5
times a week for 2 weeks in the physical the-
rapy department. The exercises performed in
the hospital and home exercises were control-
led by the supervisor physiotherapist. Care was
taken to ensure that the intensity and duration
of the exercises were applied to all patients as
standard. Treatment was stopped if the patient
had severe side effects, chose to withdraw,
or used unapproved medications (Figure 1).

Figure1: Flow chart diagram
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Treatment Protocole

In both groups, wand and finger ladder exer-
cises, commonly used in classical shoul-
der treatment, were applied. Patients were
taught these exercises, which were gi-
ven to them as home exercises. Then, they
were followed up until the control session.

Wand exercises: The entire wand exercises prog-
ram consisted of standing exercises with a
770-gram wand Including 10 motions of the
upper and lower limbs. Shoulder motions inc-
lude flexion-extension, abduction-adduction,
internal-external rotation, movements of the
shoulders (8). The exercise was performed in 3
sets, including all movements, and accompa-
nied by an intern physiotherapist (Figure 2).

Finger ladder exercises: In this exercise, the patient
is in a standing position, facing the ladder han-
ging on the wall and standing on the side. The
patient is asked to place his/her hand on a low
level of the ladder and slowly climb the ladder
with his/her fingers until he/she reaches the
endpoint. Asked to wait a while at the endpo-
int, then slowly return to the starting point (9).
This exercise was performed in 3 sets, including
ascending and descending, under the super-
vision of an intern physiotherapist (Figure 2).

Figure 2: Wand and finger ladder exercises (A. Flexion B. Ex-
tansion C. Abduction-adduction D. internal-external rotation E.
Flexion-extansiyon F. Abduction-adduction)
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Outcome measures

Demographic data of the patients were recor-
ded. VAS, upper extremity functionality questi-
onnaire (DASH), quality of life scale (SF36- short
form), and shoulder range of motion were
evaluated pre-treatment, post-treatment, and
1 month after the end of treatment (control
outcome). In the control session, the PSQ-18
patient satisfaction questionnaire short form
was additionally administered by an indepen-
dent expert not involved in the treatment.

VAS: Patients were asked to place a mark along
a 10 cm horizontal line. indicating their level
of pain at rest, during activity, and during sle-
ep. The distance from the point to the star-
ting point was measured with a ruler and the
degree of pain was determined. In this ra-
ting, a score of 0 indicates "no pain" and 10
indicates "worst pain". The reliability of the
VAS for disability is moderate to good (10).

SF 36: It was developed by the Boston Institu-
te of Health Research and is a 36-item healt-
h-related survey that assesses overall quality
of life and it is a short method of checking
and assessing the health status of individuals
in the general population (11). On all subsca-
les, an average score of 50 and above repre-
sents a better state of health in physical and
mental measurements (12). It is easy to per-
form, acceptable to patients, and fulfills strin-
gent criteria of reliability and validity (13).

DASH: It is a questionnaire designed to measure
physical function and symptoms in people with
upper extremity musculoskeletal disorders. It
consistsof 30items: 6 items related to symptoms
and 24 related to functioning. The questions are
administered on a 5-point Likert scale, and the
cumulative score ranges from 0 to 100, with
higher scores indicating greater disability (14).

Shoulder range of motion assessment: Shoulder
flexion, extension, abduction, adduction, inter-
nal rotation, and external rotation range of mo-
tion values adapted for adults using American
Academy of Orthopaedic Surgeons values (15).
PSQ-18 Short form patient satisfaction questi-
onnaire: This Likert-scale questionnaire includes
seven dimensions of patient satisfaction with

the healthcare team and their doctors. Overall
satisfaction, technical quality, communication,
financial aspects, interpersonal relations, acces-
sibility, time spent with the doctor, and conve-
nience are evaluated in this form. The higher
the score, the lower the level of satisfaction (16).

Ethical Committee

This randomized study was conducted on 48
adult patients admitted to Malatya Training and
Research Hospital between May 2022 and Au-
gust 2022, with the approval of Malatya Turgut
Ozal University Clinical Research Ethics Com-
mittee (2022/20).

Statistical Analysis

Qualitative data from the variables included in
the study were summarized with a number (per-
centage). The conformity of quantitative data to
normal distribution was evaluated by the Shapi-
ro-Wilk test. Data not normally distributed were
summarized as median (minimum-maximum),
and normally distributed data were summari-
zed as meanz standard deviation. Mann-Whit-
ney U test and Friedman test were used in sta-
tistical analyses where appropriate. A value of
p<0.05 was considered statistically significant.
All analyses were performed using IBM SPSS
Statistics 26.0 for Windows (New York, USA).

RESULTS

There was no statistical difference betwe-
en the number of female and male patients
in the groups (p=0.208). There was no statis-
tical difference between the median (min-
max) age of female and male patients in
the groups (p=0.789, p=0.839) (Table 2-4).

Table 2: Demografic characteristics

Demografic parameters Group 1
16 (47.1)

6(429)

Group 2 p
18(52.9)
8(57.1)

Female n(%)
Male n(%)
Median(Min-Maks)
rge Female [ so060) [ 53(29-69)

Male | ses72) [ 573866)
Min: Minimum; Max: Maximum; *: Fisher's exact-square test, **: Mann Whitney U test

Gender 0.208*

0.789**
0.839**

Table 3: Descriptive statistics of quantitative variables of pa-
tients

Variables MeanSD

Age 53.04£9.86

Height 164.738.72

Kg 7856£13.35

BMI 29.03+4.94

SD: Standart Deviation;Min: Minimum; Max; Maximum

Median (Min-Max),
52.5(25-72)

1625 (150-185)

775 (57-105)
28.653(20.911-40.009)




Table 4: Distribution of qualitative variables of the patients

Variables Count (n) Percentage (%)
Gender Female 34 70.8
Male 14 29.2
Dominance extremity Rigt 30 625
Left 18 375
Chronic disease Yes 29 60.4
No 19 39.6
Medical drug usage Yes 28 583
No 20 417
Pain duration 0-3 monts 10 208
3-6 monts 17 354
6-12 monts 9 188
Less than 1 year 12 25.0
Groups Group 1 (Below average) | 20 17
Group 2 (Upper average) | 28 583

VAS outcomes: According to VAS resting, VAS
activity and VAS sleep evaluations, the decre-
ase in pre-treatment to post-treatment (PreT-
PostT) values in Group 2 was statistically signi-
ficant compared to Group 1 (p<0.05)(Table 5).

Table 5: Outcomes of the evaluations

Parameters Group 1 » Group 2 »
PreT [PostT [c PreT  [PostT _ |C
VAS
Rest 6.5°(0-10) | 2.5(0-6) 1(0-4) 0.001 | 5(0-10) [3(0-8) _ [2(0-9) [<0.001
Activity | 7(2-10) | 4(1-7) 2(0-4) 0.001 | 85(0-10) | 4(0-10) | 3(0-11) | <0.001
Sleep 6.5°(0-10) | 2(0-9) 1(0-8) 0.002_|80(0-10) | 4.5°(0-8) | 2(0-8) |<0.001
Range of motions of shoulder
Flexion 1070 135(45-180) | 155(47-180) |0.001 [110 |1425 150 <0.001
(20-150) (19-165) | (27-180) | (50-180)
Extansion | 3084(10-40) | 40(26-60) 45(30-60) | 0.001 [40s  [45(15-90) |50 <0.001
(10-70) (20-90)
Abduction | 77(15-130) | 98(25-160) 115(30-170) [0.003 |925% 130 130 <0.001
(25-170) | (30-180) | (45-180)
305(14-
Adduction | 20(10-40) | 31(20-45) I704s)  |ost 25 [ 35 <0.001
(10-45) (15-50)
Internal
| sovt10-65) | 60(30-80) 62.5(38-90) | 0.007 [37.50 |525(5-:90) | 50 0.001
(0-90) (10-90)
:::::‘2:1 279(0-50) | 37.5(15-90) 475(15-90) [0.001 [47.5: [70(0-90) |67.5 <0.001
(0-90) (10-90)
SF-36
Physical
fu::t'ic:“ 60(0-95) | 72.5(25-95) 82.5(55-95) | 0.094 |55 75 80 <0.001
(10-90) |15-100) | (35-100)
Physical rol
it | 000-100) | 50(0-100) 50(0-100)  [0.051 |op 25(0-100) | 375 <0.001
Y (0-100) (0-100)
Emotional
role 0(0-100) | 4997(0-100) | 49.92(0-100) |0.368 |0 3332 3332 |<0.001
difficulty (0-100) | (0-100) | (0-1000)
Energy/
Life/ 45(15-70) | 60(45-75) 60(5-80) 0056 [30%  |45(0-100) [475  |<0.001
vitality (0-80) (0-100)
;p"]'::al 58(28-82) | 56(32-84) 64(3296)  |0538 |56 60 66 <0.001
ca (12-100) | (20-100) | (20-100)
Social
o oming | 75 68.75 6875 0268 |60 |6875 75 <0.001
8 | (125-100) | (50-100) (50-100) (0-100) | (12,5-100) | (25-100)
Pain 4125 50 675 0051 [2375% |575 625  |<0.001
(0-675) | (45675 (45-90) (0-77.5) | (10-100) | (0-90)
General
475 625 675 40w |50 45
Health 0.051 <0.001
Porception | (000 (10-80) (15-85) (10-90) | (10-100) | (10-100)
DASH
634.38%0 375
706.250 384.38 293.75 415,63
DASH 0.001 | (268- (162- | <0.001
(281-843) | (256-600) (231-475) as1) (81:800) | oo

Inboth groups, there was a significant difference
between the pre-treatment and control session
(PreT-C) in all three VAS evaluations. In addition,
there was no statistically significant superiority
in intergroup comparisons (p>0.05) (Table 5).

ROM outcomes: The increase in shoulder flexi-
on ROM was superior in group 2 in the period
between PreT-PostT (p<0.05). In PreT-C outco-
mes, there was a significant increase in both
groups (p<0.05). There was no superiority
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between the groups (p>0.05) (Table 5). The-
re was a significant ROM increase in shoulder
extension and shoulder abduction in both
groups in the PreT-PostT (except for shoul-
der abduction group 1) and PreT-C periods
(p<0.05). There was no statistically significant
difference in the intergroup superiority assess-
ment (p<0.05) (Table 5). There was a signifi-
cant ROM increase in shoulder adduction at
all periods in Group 2, and there was a statis-
tical superiority to Group 1 (p<0.05) (Table 5).

There was a significant ROM increase superiority
in Group 2 at internal and external rotation of
the shoulder in the PreT-PostT period (p<0.05).
There was a significant ROM increase in both
groups in the PreT-C period (p<0.05); there was
no statistically significant difference between
each other (p<0.05) (Table 5). Finally, in ROM
assessments, patients in Group 2 during the
PreT-TS interval showed statistically significant
increases in shoulder movements (p<0.05). In
the PreT-C period, except for adduction move-
ment, there was no statistically significant dif-
ference between the groups (p>0.05) (Table 5).

SF-36 outcomes: There was no statistically sig-
nificant difference in group 1 in all sub-steps
of SF-36 treatment periods, but there was in
group 2 in treatment periods (p<0.05) (Table 5).

DASH outcomes: In the DASH outcomes, Group
2 was statistically superior to Group 1 in the
PreT-PostT period (p<0.05). There was a sta-
tistically significant improvement in both
groups in the PreT-C period (p<0.05) but no
statistically significant difference in the in-
tergroup assessment (p>0.05) (Table 5).

PSQ-18 outcomes: In the PSQ-18 patient sa-
tisfaction questionnaire outcomes, the pa-
tients in both groups were satisfied with the
treatments, and there was no statistically
significant difference between the groups
in all the scale sub-steps (p>0.05) (Table 6).

Table 6: Outcomes of PSQ-18

PSQ-18 Group 1 Group 2 P

General satisfaction 45(2-5) 45(2.5-5) 0909
Technical quality 45(2.75-5) 4.375(1.25-5) 0989
Interpersonal attitude 5(4-5) 5(1-5) 0.135
Communication 45(25-5) 4.5(1.5-5) 0815
Financial dimension 4.25(3-5) 4(1-5) 0711
Time Spent 475(3-5) 4.25(3-5) 0870
Accessibility and comfort 4.25(2.75-5) 3.5(2-5) 0.187

Data are given as median (minimum-maximum).*: Mann Whitney U test
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DISCUSSION

In this study, we determined the significant
improvement in group 2 patients at the short
period (PreT-PostT) in pain decrease, shoulder
ROMs, and upper limb function (DASH) eva-
luations, while there was a significant impro-
vement in patients in both groups in the long
period (PreT-C) and there were no statistically
significant intergroup differences. In the quality
of life assessment of patients (SF-36), there was
a statistical significance in the short and long
periods in Group 2, while there was no statis-
tically significant increase in Group 1. On the
Patient Satisfaction Questionnaire (PSQ-18),
patients in both groups were satisfied with the
physicians and the hospital, and there was no
statistically significant difference between the
groups. In the evaluation of the patient’s range
of motions in our study, it was determined that
Group 2 showed a significant increase compa-
red to the patients in Group 1, except for the
shoulder adduction and shoulder flexion valu-
es. We think that the reason why there was no
increase in shoulder adduction movement in
group 1 was that it was a movement towards
the mid-plane of the chest in direct proportion
and that it did not work efficiently. Indeed, the
same movement produced a significant diffe-
rence in group 2 patients. We think that the fact
that no significant difference was observed in
the PreT-PostT evaluation of shoulder flexion
movement in Group 1 is due to the same reason
and that this situation is due to the difference
in anatomy knowledge between the groups.

In the literature, anatomy education is effective
in improving the quality of health professionals,
such as nursing and physiotherapy students. Hi-
rose et al. (17) reported that knowledge of ana-
tomy and physiology is essential for practical
applications in intern nursing students. Torran-
ce et al. (18) reported that anatomy and physi-
ology education is essential in understanding a
person, in nursing practice, and especially in cli-
nical decision-making. Phillips et al. (19) repor-
ted that the development of physiotherapy stu-
dents' training in anatomical approaches such
as processus spinosus shape and length in ma-
nual examination training increases the accura-
cy in determining the location of the relevant

vertebra, and providing this simple anatomy
information improves the ability of students
to identify spine levels accurately. Therefore,
simple anatomy information training should be
provided to increase the accuracy of spine level.
Downey et al. (20) and Harlick et al. (21) deter-
mine that spinal segmental levels require the
knowledge of simple anatomical localization of
the process spinous and the scientific verificati-
on of the segment is associated with knowledge
of anatomy. In our study, the clinical reflection
of anatomy education was quantitatively inves-
tigated, and it found that better results were
obtained in the treatment of intern students
who are proficient in upper extremity anatomy
knowledge because patients continue their
home exercises over a long period, significant
results were obtained in both patient groups.

The literature includes studies indicating that
anatomy education contributes to the student's
occupational performance, critical thinking, ob-
servation, and patient safety. Jensen et al. (22)
reported that students who understood the re-
lationships between anatomy and physiology
performed better in practical applications. Di-
lullo et al. (23) reported that anatomy contribu-
tes to students developing critical thinking and
clinical reasoning skills. Fella et al. (24) stated
that students contribute to patient observation,
treatment choices, and patient safety with the-
ir anatomy education. Gordon et al. (25) stated
that such areas constitute the basis of nursing
practice. In contrast to these views, Davis et al.
(26) reported that these courses are not com-
patible with their professions, based on the opi-
nion of 40.5% of the students. In our study, we
observed that during the exercise application of
the intern students to the patient and the use of
anatomical information, such as their approac-
hes to the final angles of movements, the ana-
tomy knowledge was reflected in the treatment
and the patient’s satisfaction. The significant
results in both groups according to the satisfa-
ction scale in the end-of-treatment evaluation
show that anatomy is effective in the clinical ap-
proach to the patient, similar to the literature.

In the literature, we observe that anatomy edu-
cation contributes to gaining patient trust and
success in communication. Hirose et al. (17) re-



ported that nurses who relied on knowledge
of anatomy and physiology gained the trust
of the patient and his/her family, and know-
ledge of anatomy was essential for communi-
cation with multiple occupations. Van Wissen
et al. (27) investigated the impact of anatomy
and physiology education on the graduate
level. They reported that this knowledge ef-
fectively developed confidence, especially in
communication, practical, and clinical practice.

Studies stating that students have problems
with confidence due to a lack of knowledge of
anatomy support the literature. Craft et al. (28)
reported that the students did not trust them-
selves in explaining the practices due to their
lack of knowledge of anatomy and physiology
and wanted to improve themselves on these
issues. Similarly, Choi et al. (29) noted that a
lack of knowledge of anatomy and physiology
was an inability to conduct the nursing process
and communicate with other health professi-
onals. Our study determined that patient’s sa-
tisfaction in both groups was high. This result
is due to the motivation that develops due to
the information that the patient’s results will
be evaluated and is reflected in the treatment.

We found that the fact that patients continue
their home exercises during and after the tre-
atment process and give importance to home
exercises effectively improves the quality of tre-
atment. As a result, we determined that physi-
cal therapy intern students, with adequate ana-
tomical knowledge were significantly effective
in patient recovery in over short periods such as
after treatment. However, we have determined
that the continuation of the home exercises of
the patients in the long term reduces the lack
of treatment quality that the lack of theoretical
knowledge of anatomy can cause. Because of
these inferences, we determined that there was
improvement in both groups in the long period.

The limitation of the study was the timing of eva-
luations. The evaluation times could be in the
same time interval because the pain sensitivity
may alter at different time intervals of the day.

In conclusion, upper extremity anatomy edu-
cation given to physiotherapy students in a
quality manner is effective in a short period.
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Furthermore, we suggest that anatomy edu-
cation be delivered during the final term. Furt-
her studies that evaluate the effectiveness
of anatomy education on physiotherapy stu-
dents' long-term results are needed in the lite-
rature. Moreover, regular adherence to home
exercises over the long term compensates
for the potential reduction in treatment qua-
lity due to insufficient anatomical knowledge.
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OZET

AMAC: Bu arastirmanin amaci, Afyonkarahisar ilinin Covid-19
pandemi oncesi, slireci ve sonrasinda, saglk turizmi potansi-
yelini ortaya koymak ve kentin saglik turizmi alaninda gticlii ve
zayif yonlerini, tehdit ve firsatlarini tespit etmektir.

GEREG VE YONTEM: Bu arastirma, Tiirkiye Cumhuriyeti Kiiltir
ve Turizm Bakanhgi tarafindan isletme belgesi verilen, Afyonka-
rahisar ilindeki 5 yildizli termal otellerde Uist dlizey yonetici ola-
rak gorev yapan ve en az 5 yil ve lizeri mesleki deneyime sahip
olan kisilere uygulanmistir. Mulakat yapmayi kabul eden 9 kisi
icin yar yapilandirilmis gortiisme formu kullanilmistir. Verilerin
analizi betimsel analiz ve SWOT (Gugli, zayif yonler, firsatlar,
tehditler) analizi ile gerceklestirilmistir.

BULGULAR: Arastirmaya 7 erkek ve 2 kadin olmak Uzere top-
lam 9 kisi katilmistir. Katiimcilarin yaslari 40 ile 58 yas arasinda
cesitlilik gosterirken, mesleki deneyimleri 10 ile 35 yil arasinda
degisiklik gostermistir. Ust diizey yoneticilerin genel mudiir,
genel middr vekili veya genel midir yardimcilari olarak gorev
yaptiklari gorulmustir. Betimsel analiz ile, Afyonkarahisarin
Covid 19 pandemi 6ncesi, slireci ve sonrasinda saglik turizmi
potansiyeline yonelik 3 adet tema ve kategori ile birlikte 8 adet
kod elde edilmistir. SWOT analizi ile, kentin pandemi éncesi, sii-
reci ve sonrasinda saglik turizmi alaninda gucli ve zayif yonleri
ile tehdit ve firsatlari ortaya konulmustur.

SONUC: Arastirma sonucunda, Afyonkarahisar'in termal turizm
icin gereken altyapi ve olanaklara sahip oldugu fakat uluslarara-
st taninirhidinin disiik diizeyde kaldigr gériilmektedir. Bu soru-
nu gidermek amaciyla bazi 6neriler sunulmaktadir.

ANAHTAR KELIMELER: Saglik Turizmi, Pandemi, Termal Turizm.

ABSTRACT

OBJECTIVE: The aim of this research is to reveal the health tou-
rism potential of Afyonkarahisar before, during and after Co-
vid-19 pandemic and identify its strengths, weaknesses, threats
and opportunities in the field of health tourism.

MATERIAL AND METHODS: This research was conducted on
senior administrators, with at least 5 years or more professional
experience in 5 star thermal spa hotels in Afyonkarahisar, which
was issued an operating certificate by Turkish Republic Ministry
of Culture and Tourism. A semi-structured interview form was
utilized for 9 participants who agreed to be interviewed. Data
analysis was carried out via descriptive and SWOT analyses.

RESULTS: A total of 9 participants, 7 men and 2 women, took
partin the research. While ages of participants varied from 40 to
58, professional experience of them ranged from 10 to 35 years.
Senior administrators were noticed to be employed as general
managers, deputy general managers or vice general managers.
Through descriptive analysis, 8 codes with 3 themes and cate-
gories were obtained regarding the health tourism potential of
Afyonkarahisar before, during and after the Covid 19 pandemic.
Via SWOT analysis, strengths, weaknesses, threats and opportu-
nities of the city in the field of health tourism before, during and
after the pandemic were revealed.

CONCLUSIONS: As a result, it has been realized that Afyonka-
rahisar possesses the infrastructure and opportunities required
for thermal tourism but its international recognition still rema-
ins at low levels. In order to overcome this problem, some pro-
posals have been put forward.

KEYWORDS: Health Tourism, Pandemia, Thermal Tourism.
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GiRiS

insanoglu, antik caglardan bu yana, tedavi ol-
mak, tedavisini gelistirmek ya da yeni tedavi
yontemleri denemek amaciyla bulunduklan
yerden farkl yerlere yolculuk etmistir. insanla-
rin tedavi amaciyla ikamet ettikleri yerden farkli
ulkelere seyahat etme egilimleri neticesinde
ortaya ¢ikan saglik turizmi; tlkelerin ekonomik
refah diizeyine katki saglamaktadir (1). Bu du-
rum saglik turizminden gelir elde etmek isteyen
ulkelerin saghk turizmi faaliyetlerini dnemse-
mesine ve gelistirmesine neden olmaktadir. Li-
teratiirde medikal turizm, termal turizm ve spa
wellness turizmi, yasl turizmi ve engelli turizmi
olarak alt gruplara ayrilan saglk turizm turleri
ele alindiginda, bazi ulkelerin cesitli 6zellikle-
riyle 6n plana ¢iktigi gorulmektedir (2). Farkl
ulkelere tedavi amacli yapilan seyahatler olarak
tanimlanan medikal turizm, gittikce popiler
hale gelmektedir (3). Medikal turizmde 6n pla-
na ¢ikan Ulkeleri ele aldigimizda, fiyat avantaji
bakimindan Tayland ve Hindistan, gelismis tek-
noloji nedeniyle A.B.D, Gliney Kore ve Almanya,
turistik olmasi bakimindan Kibris, Singapur ve
Tayland, cografi konumu agisindan ise Brezilya,
Urdiin, iran, Malezya, Meksika ve Kosta Rika gibi
ulkelerin goze carptigr gorulmektedir (4). Tirki-
ye ise kaliteli saglik hizmetleri, cografi konumu
ve maliyet avantaji bakimindan medikal turizm-
de ilerleme kaydeden tulkeler arasindadir (5).

Termal sularin igme, mineralize banyo kiird, in-
halasyon kiri, camur banyosu kiiri gibi tedavi
islemlerinin, diger tedaviler (psikoterapi, diyet,
fizik tedavi ve rehabilitasyon ve iklim kiru) ile
entegre edilmesi ile ortaya cikan turizm faaliyeti
termal saglik turizmi ya da termal turizm olarak
adlandinimaktadir (6). Spa ve wellness turizmi
ise termal turizm ile birlikte kullanilan kavramlar
olmasina ragmen farkh tanimlanmaktadir (7).
Sicak ya da soguk su uygulamalarinin “pus-
kirtme, akitma, damlama ve duslama” gibi
farkli sekillerde gerceklestirilmesi neticesinde
ferahlik saglayan entegre tedaviden faydalan-
mak amaciyla gerceklestirilen turizm turt, SPA
turizmi olarak ifade edilmektedir (8). Wellness
turizmi ise, temel amaci saghgini korumak veya
gelistirmek olan kisilerin seyahat ve ikametin-
den kaynaklanan tim iliski ve olgularin topla-
mi olarak tanimlamaktadir (9). Kiiresel Wellness
Enstitist tarafindan 2021 yilinda yayinlanan

rapora gore, termal saglik ve spa-wellness ala-
ninda hizmet veren yiksek nitelikli tesislere
sahip olmasina karsin, Turkiye termal/mineral
kaynak pazarinda 17. sirada yer almaktadir (10).
Geriatri, U¢lincl yas ya da ileri yas turizmi diye
de adlandirilan yasli turizmi, ¢esitli kronik hasta-
hklardan muzdarip olan ve bakima gereksinim
duyan 65 yas ve Uzeri hastalarin cevre, hava ve
iklim kosullarinin degistirilerek tedavi edilmesi-
ni hedefleyen bir turizm cesidi olarak ifade edil-
mektedir (11). Saglik alaninda yasanan gelisme-
lere bagh olarak, yasam siiresinin uzamasi ve
dogurganlik oraninin azalmasi neticesinde yasli
nufus oraninin artmasiyla birlikte yash turizmi
gittikce popllerlik kazanmaktadir (12). Yash tu-
rizm pazarindan pay elde etmeyi hedefleyen
ulkeler ise bazi faaliyetler yuritmektedir. Or-
negin; Diinya Saglik Orgitii yash dostu kentler
aginda yer alan New York (Amerika Birlesik Dev-
letleri), Melville (Avustralya) ve Akita (Japonya)
kentlerinde yashlar icin biyopsikososyal agidan
glgluk yasamayacaklari cevreler kurulurken,
Tampere (Finlandiya) kentinde ise yash kisile-
rin yasamsal etkinlikleri icin gereken hizmet-
lerin ve ortamin sunulmasina olanak saglayan
dizenlemeler yapilmaktadir (13). Literaturde
erisilebilir turizm olarak da adlandirilan engelli
turizmi, engelli bireylerin bakim ve ¢esitli ge-
reksinimlerini karsilamak Uzere baska Ulkelere
yolculuk etmeleri seklinde tanimlanmaktadir
(12). Yiksek potansiyelli bir pazar olan engelli
turizminden pay almak ya da pazar payini artir-
mak isteyen Ulkeler ise cesitli yaptinmlar, yati-
nmlar ve uygulamalar ortaya koymaktadir (14).
Ornegin, Amerika Birlesik Devletleri (A.B.D)de
1990 yilinda onaylanan ‘Engelli Amerikalilar
Yasas!’ uyarinca, kanunda belirtilen oran nispe-
tinde, turizm isletmelerinde yer alan odalarin
bir kisminin engellilerin 6zel gereksinimlerine
gore duzenlemesi gerekmektedir (15). Bu ya-
sadan ilham alan Alman aktivistler ise, 1994
yilinda engelli haklari modelini benimseyerek,
Alman Federal Meclisi Temel Yasasi’nin 3. Mad-
desini“Hicbir bireye engelliligi sebebiyle iltimas
uygulanamaz” seklinde degistirmislerdir (16).
GUnuUmuzde ise gérme ve isitme engelliler icin
Almanya’nin Erfurt kentinde birtakim turlar di-
zenlenmekte ve farkli veri tabanlari kullanilarak
erisilebilir olanaklar hakkinda bilgilendirmeler
yapilmaktadir (14). 1995 yilinda ise, ingiltere'de
‘Engelli Ayrimciligi ile Miicadele Yasasi’onaylan-



diktan sonra, turizm endustrilerinin ve hizmet
saglayicilarinin engellilerin  durumuna iliskin
siyasi ve ekonomik ilgilerinin arttigi gorilmek-
tedir (17). Bu durum, ingiltere’de yasayan en-
gelli bireylerin tatil icin yine kendi Ulkelerini
tercih etmelerinde tesvik edici olmaktadir (14).
Avrupa'da engelli turizmini 6n plana ¢ikarmak
amaciyla yuritilen calismalara 6rnek olarak
ise her yil Avrupa Birligi Komisyonu tarafindan
verilen ‘Erisilebilir Kent Odiilleri’ gdsterilebilir.
ileri yas ve engelli turizminden fazla kar elde
edebilmek icin Tirkiye'nin de birtakim ¢alisma-
lar yarattugu gorulmektedir. Bu calismalar ise,
yasl bakim hizmetleri, ileri yas turizmi, klinik
otellerde rehabilitasyon hizmetleri ile engelliler
icin 6zel bakim ve gezi turlari seklinde siniflan-
dirilmaktadir (18). 15 Haziran 2006 tarihinde,
engelli bireylerin seyahatlerine destek olmak
icin Tirkiye Seyahat Acentalari Birligi (TURSAB)
biinyesinde ‘Herkes icin Engelsiz Turizm Komi-
tesi’ kurulmustur (19). 2016 yilindan itibaren
ise Engelli ve Yash Hizmetleri Genel Midurla-
gu tarafindan uygulanan Yasli Destek Programi
(YADES) cercevesinde, yash bireylerin gunlik
bakim ve cesitli ihtiyaclarinin giderilmesine yo6-
nelik calismalar yiritilmektedir (20). Tirkiye,
yasli ve engelli bireyler icin 6zel uygulamalar da
gerceklestirmektedir. Ornegin, Tirkiye'de yas-
Il dostu kent Ginvanina sahip istanbul, Antalya
ve Mersin'de yash kimseler icin hazir bir kent
sistemi mevcuttur (21). Ayrica, Turkiye Cum-
huriyeti Kaltir ve Turizm Bakanlig tarafindan
isletme belgesi verilen tesislerde, engelli turist-
lere hizmet vermek amaciyla 6zel olarak tasar-
lanmis 1176 adet 6zel oda bulunmaktadir (19).

Covid 19 Pandemi Oncesi, Siireci ve Sonrasinda Diin-
ya'da ve Tiirkiye’de Termal Turizm

Uluslararasi turizmin bircok alanini etkileyen
Covid 19 pandemisinin, saglik turizmi endustri-
sine iliskin etkileri de cok kapsamli olabilmekte-
dir (22). Pandeminin yayilimini engellemek tize-
re 2020 yilinda uygulanan seyahat kisitlamalari
ve yasaklari, saglik turizmine yonelik sektor baz-
I faaliyet sayisinin azalmasina neden olmustur
(23). Kuresel Wellness Enstitlisu verilerine gore,
pandemi suirecinde saglik turizmi kapsaminda
gerceklestirilen sektor bazli faaliyet sayilarinda
azalma gerceklestigi ve pandemi sonrasinda
ise gittikce artis yasandigi gorulmektedir. 2019
yilinda wellness gezginleri tarafindan gercek-
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lestirilen seyahat sayisi 936.4 milyon iken, 2020
yllinda 483 milyona kadar azalmis ve 2022 yi-
linda 819.4 milyona ulasarak artis gostermistir
(24). Butun dunyada etkisi gorulen Covid-19
pandemisi, Turkiye'de de bir¢cok sorunu bera-
berinde getirmistir (25). Bu dénemde uygula-
nan seyahat kisitlamalari nedeniyle Covid-19
pandemisinden en fazla etkilenen alanlardan
biri saghk turizmidir (26). T.C. Kiltlr ve Turizm
Bakanligi verilerine gore, pandemi sirecinde
termal otellere gelen yabanci ziyaretci sayisin-
da azalma gerceklestigi ve pandemi sonrasinda
ise genel olarak artis yasandigi gortilmektedir.
Turkiye'de 2019 yilinda termal otellere gelen
yabanci ziyaretci sayisi 702.078 iken, 2020 yi-
inda 130.598%e kadar azalmis ve 2022 yilin-
da 619.106'ya ulasarak artis gostermistir (27).

Covid 19 Pandemi Oncesi, Siireci ve Sonrasinda Af-
yonkarahisar ilinde Termal Turizm

Dogal guzellikleri, ulasim kolayhgi, tarihi de-
gerleri, farkli turizm alternatifleri, dogal ter-
mal kaynaklari ve tesislerinin zenginligi ile
Turkiye’'nin termal baskenti olarak adlandiri-
lan Afyonkarahisar, saglik turizminde 6nemli
yer tutmaktadir. 17.10.1993 tarihli ve 21700
saylli Resmi Gazetede yayinlanan Bakanlar
Kurulu Karari ile “Turizm Merkezi’ ilan edilen
Omer - Gecek, Gazhgdl, Hudai, Heybeli kap-
hcalari, kentin termal saglik turizminde 6n
plana c¢cikmasina katkida bulunmaktadir (6).
Ulke genelinde oldugu gibi Afyonkarahisar ili-
nin de Covid-19 pandemisinden etkilendigi
gorilmektedir. T.C. Kultlir ve Turizm Bakanhgi
verilerine gore, Turkiye geneli ile benzer sekil-
de, Afyonkarahisar ilinde pandemi siirecinde
termal otellere gelen yabanci ziyaretci sayisinda
azalma gerceklestigi ve pandemi sonrasinda ise
artis yasandigi tespit edilmektedir. 2019 yilinda
belediye ve turizm isletme belgeli konaklama
tesislerine gelen toplam yabanci ziyaretci sayisi
28.588 iken, 2020 yilinda 10.773'e kadar azal-
mis ve 2023 yilinda 31.582'e yukselmistir (28).

GEREC VE YONTEM

Terzier tarafindan yurGtilen bu arastirma,
20.09.2023 - 20.11.2023 tarihleri arasinda, Turki-
ye Cumbhuriyeti Kiltir ve Turizm Bakanhgi tara-
findan, isletme belgesi verilen, Afyonkarahisar
ilindeki 5 yildizli termal otellerde Ust diizey yo6-
netici olarak gorev yapan ve en az 5 yil ve Gzeri
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mesleki deneyime sahip 9 kisiye uygulanmistir.
Arastirma sonucunda, Afyonkarahisar ilinin, Co-
vid-19 pandemi 6ncesi, slireci ve sonrasinda,
saghk turizmi potansiyeli ile kentin saghk tu-
rizmi alaninda glcli ve zayif yonleri, tehdit ve
firsatlar ortaya konulmustur. ilgili arastirmada,
nitel arastirma tekniklerinden yari yapilandiril-
mig gorisme teknidi uygulanmistir. Veri topla-
mi araci olarak, arastirmacilar tarafindan 8 adet
soru maddesinden olusan yari yapilandiriimis
gorisme formu kullanilmistir. Her bir soru mad-
desiicin 8 adet uzman gorisi alinmistir. Uzman
gOrusi, arastirmanin i¢ guvenligi uygulamasina
katki sunan bir tekniktir (29). Alinan uzman go-
rusleri cercevesinde, yari yapilandirilmis gors-
me formunda birtakim glincellemeler yapilmis-
tir. Daha sonra, arastirma icin, 5 yildizli termal
otel isletmelerinden yazili izi ahinmistir. Ardin-
dan katilimailarin bilgilendirilmis yazili ve sozlu
onamlari alinmistir. Ses kaydi yapilmasina onam
veren 7 Ust diizey yOneticiye ait gorismeler,
Samsung Galaxy marka bir cep telefonuna kay-
dedilmistir. Ardindan bu veriler desifre yolu ile
metne donustirilmustar. 2 Ust dizey yonetici
ise ses kaydi yapilmasina onam vermediginden,
bu goérismeler not tutularak kaydedilmistir.
Arastirma kapsaminda yanit aranan sorular ana
hatlariyla su sekildedir:

«Covid 19 pandemi siirecinde, Oncesinde ve
sonrasinda, Afyonkarahisar ilinin saghk turizmi
potansiyeline yonelik gorusleriniz nelerdir?
«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilinin saghk turizmi
konusunda gli¢li yonleri nelerdir?

«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilinin saghk turizmi
konusunda zayif yonleri nelerdir?

«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilinin saghk turizmi
alaninda tehditleri nelerdir?

«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilinin saghk turizmi
alaninda firsatlari nelerdir?

«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilindeki saghk turiz-
mi kapsaminda yapilan ¢alismalara yonelik go-
rUsleriniz nelerdir?

«Covid 19 pandemi Oncesinde, slirecinde ve
sonrasinda, Afyonkarahisar ilinde saglk turiz-
mini canlandirmak i¢in yapilmasi gerekenler
nelerdir?

Etik Kurul

Alanya Alaaddin Keykubat Universitesi Giri-
simsel Olmayan Klinik Arastirmalar ve Etik Ku-
rulu'nun 12.09.2023 tarih ve 2023/13 sayih ka-
rari bu ¢alisma icin etik kurul onayr alinmistir.

istatistiksel Analiz

Elde edilen veriler, ilk olarak, bir sosyal bilimler
alan uzmani ve arastirmaci tarafindan ayri ayri
okunmus, incelenmis ve kodlanmistir. Kodlama,
veri analizi surecinin ilk basamadini olusturan
ve veri gruplarini anlamlandiran bir etiketle-
me yoludur (30). Bu kodlar, uzman yardimi ile
sirasiyla kategorilere ve temalara donusti-
rilmustur. Toplam 3 adet tema ve kategori ile
birlikte 8 adet kod edinilmistir. Edinilen tema,
kategori ve kodlar betimsel analiz yontemi ile
analiz edilmistir. Daha sonra, SWOT analizi ya-
pilmistir. SWOT analizi ile, Afyonkarahisar ilinin
Covid 19 pandemi oncesi, slireci ve sonrasina
yonelik saglik turizminde gucli ve zayif yon-
leri ile tehdit ve firsatlar ortaya konulmustur.

BULGULAR

Arastirmaya 7 erkek ve 2 kadin olmak tizere top-
lam 9 kisi katilmistir. Katihmcilarin yaslari 40 ile
58 yas arasinda degismektedir. 4 katilimci genel
mudur, 1 katihmcr genel mudur vekili ve 4 kati-
hmci ise genel midir yardimcisi olarak arastir-
maya katki saglamistir. 3 katihmcinin 10-15 yil,
1 katimcinin 16-20 yil, 3 katilimcinin 21-25 yil,
1 katihmcinin 26-30 yil ve 1 katilimcinin ise 31-
35 yil is deneyimine sahip oldugu gorulmustur
(Tablo 1).

Tablo1: Katilimcilara ait demografik veriler

Katimcilar | Gorevi is Yas1 | Cinsiyeti
Tecriibesi

G1 Genel Mudur 35 53 Erkek

G2 Genel Mudtir Vekili / 23 42 Kadin
On Biiro Miidiirii

G3 Genel Mudur 28 47 Erkek
Yardimcisi

G4 Genel Mudur 25 53 Kadin
Yardimcisi

G5 Genel Mudur 21 42 Erkek
Yardimcisi

G6 Genel Mudur 10 40 Erkek

G7 Genel Midiir 16 42 Erkek

G8 Genel Mudur 15 58 Erkek
Yardimcisi/Operasyon
Midiri

G9 Genel Midiir 13 56 Erkek




Elde edilen veriler sonrasinda, ilk olarak betim-
sel analiz yapilmistir. Boylece, pandemi 6nce-
sinde Afyonkarahisar’da saglk turizmi, pande-
mi strecinde Afyonkarahisar'da saglik turizmi
ve pandemi sonrasinda Afyonkarahisar'da sag-
hk turizmi seklinde 3 adet tema ortaya cikaril-
mistir. Temalarin altinda saghk turizminde kalite
ve pazarlama, saglk turizminde isbirligi ve sag-
hk turizmini etkileyen faktorler olmak tzere 3
adet kategori elde edilmistir. Saglik turizminde
kalite ve pazarlama kategorisi icin verimlilik ve
musteri memnuniyeti seklinde 2 adet kod elde
edilmistir. Saglik turizminde isbirligi kategorisi
icin paydaslarin katkilar ve alternatif turizmin
katkilari seklinde 2 adet kod elde edilmistir.
Saghk turizmi kategorisini etkileyen fak-
torler kategorisi icin ulasim, iklim ve cog-
rafi konum, dogal kaynaklar ve diger fak-
torler olmak Uzere toplam 4 adet kod elde
edilmistir (Sekil 1). Kodlar, kategoriler ve tema-
lar betimsel analiz yontemi ile analiz edilmistir.
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Sekil 1: Arastirmaya ait kodlar, kategoriler ve temalar

Arastirma bulgularina gore, Covid 19 pande-
mi 6ncesi ve sonrasinda, Afyonkarahisar ilinde
saghk turizminde kalite ve pazarlamaya yonelik
sunulan hizmetlerde verimlilik ve miisteri mem-
nuniyeti acisindan bir farklihk gorilmedigi anla-
silmaktadir. Ayrica, verimlilik ve musteri mem-
nuniyeti oraninin her iki ddnemde de yiiksek
oldugu gorilmektedir. Ancak pandemi siirecin-
de genel olarak termal otellerin kapali olmasi ya
da sinirli hizmet vermesi nedeniyle, Ust diizey
termal otel yoneticilerinin pandemi surecinde
verimlilik ve musteri memnuniyetine iliskin her-
hangi bir goris bildirmedikleri goriilmektedir.
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Covid 19 pandemi Oncesi, slireci ve sonrasinda,
Afyonkarahisar ilinde saglik turizmine yonelik
paydaslarin saghk turizminde isbirligi ele alindi-
ginda, paydaslarin kentin saghk turizmine katki
sunmak amaciyla pandemi 6ncesinde calisma
baslattiklari ancak bu ¢alismalarin yeterli olma-
digi gorilmektedir. Pandemi siirecinde ise bu
calismalara ara verildigi ve pandemi sonrasinda
bazi calismalara tekrar baslandigi gortlmekte-
dir. Ancak bu c¢alismalarin yeniden yapilandi-
rimasi gerekmektedir. Ayrica, termal otellerin
Bakanlik tarafindan sunulan saglik turizmi tes-
viklerinden faydalanmadiklar da gorilmekte-
dir. Pandemi oncesi, siireci ve sonrasinda alter-
natif turizmin katkilar ele alindiginda, alternatif
turizmin pandemi oncesinde saglik turizmine
olumlu yonde katkida bulundugu anlasiimakta-
dir. Pandemi stirecinde ise tim turizm tirlerinin
pandemiden olumsuz olarak etkilendigi diisu-
nulmektedir. Ayrica, alternatif turizmin kentin
saglik turizmine katkisinin, pandemi 6ncesi ve
sonraslile farkhihk gostermedigi anlasiimaktadir.

Covid 19 pandemi Oncesi, slireci ve sonra-
sinda Afyonkarahisar ilinde saglk turizmini
etkileyen faktorlere yonelik, ulasim, iklim ve
cografi konum ve dogal kaynaklar arasin-
da bir farkliik bulunmadigi anlasiimaktadir.
Afyonkarahisar ilinin de yararlandigi bolgesel
havaalaninda uluslararasi direkt uguslarin yal-
nizca yaz doneminde bulunmasi ve diger do-
nemlerde gerceklesen aktarmali uguslarin ise
belli glinlerde ve saatlerde yapilmasinin kentin
saglik turizminiolumsuz sekilde etkiledigi gorul-
mektedir. Kentte ulasilabilirliginin kolay olmasi,
termal turizm icin elverisli iklim kosullarinin ol-
masi, nicelik ve mineral bakimindan zengin ter-
mal kaynaklarin bulunmasinin ise kentin saglik
turizmini olumlu yonde etkiledigi diisiinilmek-
tedir. Ancak, pandemi sonrasinda gorilen enf-
lasyon artigi, deprem, savas gibi diger etkenle-
rin Ulkenin ve kentin saglk turizmini olumsuz
yonde etkiledigi anlasilmaktadir. Daha sonra
SWOT Analizi yapilmistir. Boylece, Covid 19 pan-
demi Oncesi, sureci ve sonrasinda, Afyonkarahi-
sar ilinin saglik turizmi alaninda gui¢lu ve zayif
yonleri ile firsat ve tehditleri ortaya ¢ikarnlmistir.

Giiclii Yonler

Afyonkarahisar ilinin Covid 19 pandemi dncesi,
stireci ve sonrasina iliskin saglik turizmi agisin-
dan glclu yonleri sunlardir:



360

1. Sicaklik seviyesi yuksek, mineral ve nicelik ba-
kimindan zengin termal kaynaklari vardir.

2. ic turizm potansiyeli ve yurt ici taninirhigr yik-
sektir.

3. Kiltdr, tarih, inang ve spor turizmi gibi alter-
natif turizm tirleri mevcuttur.

4, Kavsak sehir olmasi ve buyuk kentlere yakin-
g1 nedeniyle kolay erisilebilir bir sehirdir.

5. Pek c¢ok uluslararasi festivale (gastronomi,
klasik ve jazz muzik festivalleri) ve yarismaya
(diinya motoroks sampiyonasi) ev sahipligi yap-
maktadir.

6. Cekici dogal guizelliklere sahiptir.

7. Termal turizm icin elverisli iklim kosullarina
sahiptir.

8. Diinya genelinde mermer alaninda taninirligi
yuksektir.

9. Misteri memnuniyet orani ve devaml ms-
teri sayisi yuksek konaklama tesisleri mevcuttur.
10. Yuksek kalite ve standartlarda hizmet veren
pek cok 5 yildizl termal otele sahiptir.

11. Bolgesel havaalanina yakindir.

12. Termal turizm hizmetinden 12 ay boyunca
faydalanilmaktadir.

13. Ulke genelinde genis caplh hizmet veren fi-
zik tedavi ve rehabilitasyon merkezlerinden biri
Afyonkarahisar Saglik Bilimleri Universitesi biin-
yesinde yer almaktadir.

14. Termal oteller pandemi siireci sartlarina ko-
layca uyum saglamis ve ivedilikle dnlem almis-
lardr.

Zayif Yonler

Afyonkarahisar ilinin Covid 19 pandemi dncesi,
sureci ve sonrasina iliskin saglik turizmi agisin-
dan zayif yonleri sunlardir:

1. Uluslararasi tanitim faaliyetleri yalnizca ter-
mal turizm isletmesine yonelik yapildigindan
kentin uluslararasi taninirlhigi yetersizdir.

2, Aktarmasiz yurtdisi ucuslari, gurbetgilere
yonelik ve yalnizca yaz aylarinda gerceklestiril-
mektedir.

3. Termal otellerde, genel olarak yalnizca well-
ness hizmeti uygulanmaktadir. Fizik, tedavi ve
rehabilitasyon hizmeti verilmemektedir.

4. Kent icinde ve etrafinda yeterli seviyede Turk-
ce ve ingilizce tanitim ve yénlendirme tabelalari
bulunmamaktadir.

5. Yerel yonetim ve diger paydaslarla termal tu-
rizm alaninda ortak calismalar yapilmamaktadir.

6. Termal otellerin tamamina yakini saglik turiz-
mi tesviklerinden faydalanmamaktadir.

7. Termal otellerde yabanci dil bilen personel
sayisi yeterli diizeyde degildir.

8. Termal turizm uygulamalar medikal turizm
ile entegre edilmemektedir.

9. Termal otellerin yurt digi saghk kurumlar ve
sigorta sirketleri ile anlasmalari bulunmamak-
tadir.

10. Uluslararasi sempozyumlar (termal/mermer
v.b. alaninda) yaygin olarak diizenlenmemekte-
dir.

Firsatlar

Afyonkarahisar ilinin Covid 19 pandemi oncesi,
sureci ve sonrasina iliskin saglik turizmi agisin-
dan firsatlari sunlardir:

1. Hastane ve termal otel sayisi surekli artmak-
tadir.

2. Afyonkarahisarli gurbetciler tatillerinin bir
bolimiini termal otellerde gerceklestirmekte-
dir.

3. Turizm sirketlerinin sundugu paket turlar
kapsaminda, kente termal turizm amagl ziya-
retler gerceklesmektedir.

4. Dunya genelinde pandemi sonrasinda sagli-
Ja verilen 6nem daha fazla artmistir. Bu neden-
le termal saglk turizmi daha cok 6nem kazan-
mistir.

5. Kentte, guvenli turizm sertifikasina sahip olan
termal otelleri mevcuttur.

Tehditler

Afyonkarahisar ilinin Covid 19 pandemi dncesi,
sureci ve sonrasina iliskin saglik turizmi agisin-
dan tehditleri sunlardir:

1. Ulke genelinde yiritilen tanitim calismalari,
cogunlukla farkh turizm kentlerine ve cesitleri-
ne yoneliktir.

2, Termal kaynaklarin asir, amagsizca ya da
farkli alanlarda (elektrik Gretimi, 1Isinma ve sera-
lar gibi) kullanimi kaynak israfina neden olmak-
tadir.

3. Olasi ya da suiregelen ulusal ya da uluslararasi
ekenomik kriz, savas, dogal afet, salgin hastalik
ve su kithigr kentin saglik turizmi icin tehdit olus-
turmaktadir.

4, Deprem acisindan riskli bir bolgededir.

5. Kuraklik, iklim degisikligi ve kiiresel 1sinma



gibi nedenlerle kentte kar ve yagmurun mev-
simsel dagilimlarinda eskiye oranla azalma
meydana geldiginden, termal kaynaklar besle-
nememektedir.

6. Termal sularin reenjeksiyonu yapilamamakta
veya bilingsizce uygulanmaktadir.

7. Termal saglik konusunda Kutahya, Denizli ve
Yalova gibi rakip kentlere yakin konumdadir.

8. Termal otellerde bireysel kullanima yonelik
hizmetler ¢cok fazla sunulmadigindan, pandemi
gibi aniden ortaya ¢ikan / ¢ikacak durumlarda,
termal oteller hizmet verememekte ya da sinirh
sayida hizmet sunmaktadir.

TARTISMA

Literatur incelendiginde Afyonkarahisar ilinde
saghk turizmine yonelik literatiir taramasi ya da
dokiman analizi seklinde ortaya konan birta-
kim calismalarin oldugu gorilmektedir. Ancak
betimsel analiz ya da SWOT analizi kullanilarak
yapilan giincel calismalar bulunmamaktadir.
Ayrica, literatiirde Afyonkarahisar ilinin Covid
19 pandemi Oncesi, stireci ve sonrasinda saglik
turizmi potansiyelini ortaya koyan herhangi bir
calismaya rastlanmamaktadir. Celik tarafindan
2009 yilinda tamamlanan “Afyonkarahisar'da
Uluslararasi Termal Turizm Destinasyonu Olus-
turma Potansiyelinin Analizi” adli doktora tezi
calismasinda, Afyonkarahisar ilinin uluslararara-
si termal turizm pazarina yonelik sahip oldugu
kaynaklar degerlendirilmistir. Miilakat formlar,
cesitli platformlar, dernek tyeleri, resmi daire-
lerde calisan kisiler, bilim adamlari ve yonetici-
lerden elde edilen veriler ile Afyonkarahisar'in
uluslararasi turizm arzina yonelik potansiyeli
Crouch - Ritchie destinasyon rekabeti modeliile
analiz edilmistir. Analiz sonucunda, karsilastir-
mali Ustlnlikler, rekabetci Gstlnlikler, nitelik-
sel belirleyenler, destinasyon ydnetimi, temel
kaynak ve cekicilikler basliklari altinda genel
ve yoresel bazli birtakim sonuclara ulasiimis-
tir. Arastirma sonucuna gore, Afyonkarahisar
ilinin uluslararasi termal turizm destinasyonu
olmasinin yaninda, gelistirilecek ¢ok yonli uy-
gulamalar sayesinde farkli pazar boltimlerinin
beklentilerini karsilayacak nitelikte butin bir
turizm pazarina yonelmesi gerekliligi ortaya
konulmustur. (31). Bu calisma, strdurulebilir
turizm destinasyonu olgusunu yakalayamamis
turizm destinasyonlarinin gelistiriimesine reh-
berlik etmesi bakimindan 6énem tasimaktadir.
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Ancak, katihmcilarin goruslerini kapsamli ola-
rak analiz ederek turizm politikalarina i1sik tuta-
cak glincel ¢alhismalara ihtiya¢c duyulmaktadir.
Ozgen tarafindan 2011 yilinda tamamlanan
“Termal Turizm Acisindan Afyonkarahisar ilinin
SWOT Analizi ile Degerlendirmesi” adl yuksek
lisans tez calismasinda, Afyonkarahisar ilinde
faaliyet gosteren termal tesis calisanlarina an-
ket uygulamistir. Katulimcilarin gorugsleri SWOT
Analizi ile degerlendirilmistir. Boylece, Afyon-
karahisar ilinin termal turizme yonelik gui¢lt ve
zayif yonleri, firsatlari ve tehditleri ortaya konul-
mustur. Anket iki bélimden olusmaktadir. An-
ketin ilk boliminde katilimcilarin demografik
Ozelliklerine ait kapal uglu sorular yer alirken,
ikinci bolimde ise besli likert tipi 6lcek kullanil-
mistir. 2011 yilina ait olan bu tez ¢alismasinda,
katihmcilar standartlastirilmis sorular igin su-
nulan 5 secenekten birini isaretleyerek sorulara
yanit vermislerdir (32). ilgili calisma yeni calis-
malara 151k tutacak niteliktedir. Ancak, Afyonka-
rahisar ilinin termal turizm potansiyelini saghk
turizminin tim bilesenleri ile birlikte kapsaml
sekilde ortaya koyacak verilere ihtiyac duyul-
maktadir. Bu veriler, standartlastirilmis sorularin
yaninda acik uclu sorulara da yer veren, yari ya-
pilandirimis gériisme teknigini kullanan glincel
calismalar ile elde edilebilir. Calis ise 2022 yilin-
da tamamladigi “Afyonkarahisar Termal Turizm
Sektoriinde Destinasyon Yonetimi ve Pazarla-
masi Cabalar Uzerine Bir Degerlendirme” adl
yuksek lisans tez ¢alismasinda termal turizm is-
letmelerinin orta ve st diizey yoneticileriile yari
yapilandiriimig mulakat yontemi ile goriismeler
gerceklestirmistir. Elde edilen veriler sonucun-
da, Afyonkarahisar ilinin termal turizm konu-
sunda gui¢lu ve zayif yonlerine degerlendirilmis
ancak firsatlar ve tehditlerine iliskin herhangi
bir bilgi verilmemistir. Calisma kapsaminda ter-
mal turizm sektorline iliskin ge¢cmis donemler-
de alinan kararlar, yapilan yatinmlar ve mevcut
durum analiz edilmistir. Calisma sonucunda, Af-
yonkarahisar'in destinasyon yonetimine iliskin
atilacak adimlar tespit edilmistir (33). ilgili calis-
ma, termal turizm destinasyonlarinin markalas-
ma surecinde izleyecekleri adimlar igin yol gos-
terici niteliktedir. Ancak, Afyonkarahisar ilinin
saghk turizmi potansiyelini, saglik turizminin
tim bilesenleri ile birlikte ortaya koyacak yeni
ve kapsaml ¢alismalara ihtiya¢ duyulmaktadir.
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Terzier tarafindan 2023 yilinda yurdatilen bu
arastirmada, Afyonkarahisar ilinin Covid 19
pandemi dncesi, sireci ve sonrasinda saglik tu-
rizmi potansiyeli ortaya ¢ikarilmistir. Arastirma
sonucunda elde edilen veriler kapsamli bir se-
kilde analiz edilmistir. Bu nedenle, bu arastirma
yeni arastirmalara ve saglik turizmi politikalari-
na rehberlik etmesi bakimindan olduk¢a 6nem-
lidir. Arastirma kapsaminda, Afyonkarahisar ilin-
de faaliyet gosteren 5 yildizli termal otellerin Gst
dizey yoneticileri ile yari yapilandirilmis mula-
kat yapilmistir. ilk olarak, arastirma kapsaminda
elde edilen veriler kodlanmistir. Ardindan bu
kodlar, kategorilere ve temalara donusttirtle-
rek betimsel analiz yontemi ile analiz edilmistir.
Daha sonra, elde edilen veriler ile SWOT analizi
yapilmistir. Boylece, kentin saglik turizm alanin-
da guclu ve zayif yonleri ile tehdit ve firsatlar
glincel veriler ile ortaya konulmustur. Arastirma
sonuclarina gore, kentin termal turizm igin ge-
rekli altyapi ve pek cok olanaga (mineral ve nice-
lik bakimindan zengin termal kaynaklar, kaliteli
konaklama tesisleri, turizm cesitliligi, kolay eri-
silebilirlik, ulasim ¢esitliligi, uygun iklim kosul-
lar, dogal guizellikleri) sahip olmasina ragmen,
uluslararasi taninirhdinin dustk seviyelerde kal-
digi gorilmektedir. Bu nedenle, kentin uluslara-
rasi taninirhgini ve termal turizm potansiyelini
artirabilmek adina su 6neriler sunulmaktadir:

-Termal oteller tarafindan bireysel olarak yuri-
tdlen tanitim faaliyetleri, kentin uluslararasi ta-
ninirhidi icin yeterli olmamaktadir. Bu faaliyetle-
rin kentte faaliyet gosteren tiim termal tesisler
ve diger paydaslarla isbirligi icerisinde gercek-
lestirilmesi gerekmektedir.

- Termal tesisler ile saglik turizmi yetki belgesine
sahip saglik kuruluslari arasinda, termal turizm
ve medikal turizm isbirligine dayali protokoller
imzalanmali ve ortak calismalar yirdttlmelidir.
- Termal otellerde wellness hizmetinin yaninda
fizik tedavi ve rehabilitasyon hizmetlerinin veri-
lebilmesi icin termal otel yoneticileri gerekli alt-
yapi ¢alismalarini tamamlamalidir. Bu hizmetin
sunulmasi i¢in ihtiya¢ duyulan akreditasyon si-
reclerine iliskin kolaylastirici uygulamalar ilgili
Bakanlik tarafindan gelistirilmelidir.

« Ticaret Bakanhgi tarafindan termal otel yo6-
neticilerine saglik turizmi tesvikleri hakkinda
bilgilendirme calismalari diizenlenmelidir. Ter-
mal oteller, yabanci dil ve saglik turizmi egitimi

desteginden faydalanmali ve termal otellerde
yabanci dil bilen personel sayisi ylkseltilmelidir.
« Afyonkarahisar ili saglik turizmi ve farkli turizm
tarleri icin uygun hale getirilmelidir. Bunun igin
sehir merkezi ve cevresi Tiirkce ve ingilizce tani-
tim ve yonlendirme tabelalari ile donatilmahdir.
- Termal otel yoneticilerinin yurtdisi sigorta sir-
ketleri ve saglik kuruluslari ile anlasma yapma-
lari saglanmalidir.

« Kentte termal saglik ve mermer alani ile ilgili
daha fazla uluslararasi sempozyum diizenlen-
melidir. Bu konuda, termal oteller ve diger pay-
daslarile birlikte ortak calismalar yirattlmelidir.
« Termal kaynaklarin strekliligini ve surdirdle-
bilirligini saglamak icin bu kaynaklarin elekt-
rik Gretimi, sera ve 1sinma gibi farkl alanlarda
kullanimi  sinirlandinimahdir.  Ayrica, termal
kaynaklarin gereksiz kullanimi ve asiri tiketimi
hakkinda toplumsal bilin¢clendirme c¢alismalari
yuritulmelidir.

« Kentte yeni yapilacak termal tesisler, pandemi
ya da salgin hastalik gibi aniden olusan durum-
lar g6z 6nlinde bulundurarak insa edilmelidir.
Mevcut oteller de bu olasiliklar dikkate alarak
faaliyet alanlarini revize etmelidir.

KAYNAKLAR

1. Ozsar SH, Karatana O. Saglk Turizmi Acisindan Tiirki-
ye'nin Durumu. J Kartal TR. 2013;24(2):136-44.

2. Cohen E. Medical Tourism in Thailand. AU-GSB e-Jour-
nal. 2008;1(1):24-37.

3. Reddy SG, York VK, Brannon LA. (2010). Travel for tre-
atment: students’ perspective on medical tourism. IJTR.
2010;12:510-22.

4. Ozkan ME. Saglik Turizmi Kapsaminda Tiirkiye'nin Me-
dikal Turizm Potansiyeline Yonelik Bir Degerlendirme. Tu-
rizm Ekonomi ve isletme Arastirmalari Dergisi. 2019;1(1):
50-64.

5. Alp G. Medikal Turistler Tarafindan En Cok Tercih Edilen
Medikal Turizm Destinasyonlari ve Karsilastirmalari. JTTR.
2021;19:47-79.

6. Erdogan E, Aklanoglu F. Termal Turizm ve Afyon - Gaz-
ligol Ornegi. e- journal of New World Sciences Academy.
2008;3(1):83-92.

7. Uziimcii TP, Cimen S. Kocaeli Saglik Turizmine Yonelik
Nitel Bir Calisma. IJTEBS. 2019;3(2):97-116.

8. Edinsel S, Adiglizel O. Turkiye'nin Saglik Turizmi Agisin-
dan Son Bes Yildaki Diinya Ulkeleri icindeki Konumu ve
Gelismeleri. Cankiri Karatekin Universitesi iktisadi ve idari
Bilimler Fakultesi Dergisi. 2014;4(2):167-190.



9, Mueller H, Kaufmann EL. Wellness tourism: Market
analysis of a special health tourism segment and implica-
tions for the hotel industry.JVM. 2001;7(1):5-17.

10. Kiiresel Wellness Enstitisi. Global wellness economy
monitor. Erisim Adresi: https://globalwellnessinstitute.
org/industry-research/2022-global-wellness-econom-
y-country-rankings/, Erisim tarihi: 10.10.2024.

11. Kérdeve MK. Saglik Turizmine Genel Bir Bakis ve Tir-
kiye'nin Saglik Turizmindeki Yeri. USAYSAD. 2016;2(1):51-
62.

12. Sahin UQ, Sahin M. Tiirkiye'de saglik turizminin po-
tansiyeli ve gelecegi: SWOT analizi. Journal Of Awareness.
2018;3(5):287-300.

13. Dursun K, Sormaz U, Pekersen, Y. Geriatri Turizmine
Kavramsal Bir Bakis. IJOTADS. 2022;1(1):1-11.

14. Ankaya FU, Aslan BG. Engelli Turizm Potansiyelinin
Degerlendiriimesi: Diinya ve Tirkiye Ornekleri. UCBAD.
2020;3(2):52-7.

15. Zengin B, Eryilmaz, B. Bodrum Destinasyonun-
da Engelli Turizm Pazarinin Degerlendirilmesi. IJEAS.
2013;6(11):51-74.

16. Heyer KC. The ADA On The Road: Disability Rights in
Germany. Law & Social Inquiry. 2002;27(4):723-62.

17. Shaw G, Coles T. Disability, holiday making and the
tourism industry in the UK: a preliminary survey. Tourism
Management. 2004;25(3):397-403.

18. T.C. Saglhk Bakanhgi. Saglik Hizmetleri Genel Mu-
dirliga. Saghk Turizmi El Kitabi. https://shgmturizmdb.
saglik.gov.tr/TR,1117/saglik-turizmi-el-kitabi-2012.html,
Erisim Tarihi: 22.10.2024.

19. Zengin B, Eryilmaz B. Bodrum Destinasyonunda En-
gelli Turizm Pazarinin Dederlendirilmesi. 1JEAS. 2013;6
(11):51-74.

20. Akalin H. Sosyal Girisimciligin Sosyal Hizmet Alanin-
daki Temsili: Yades Projesi Ornegi. Toplumsal Politika Der-
gisi. 2020;1(1):27-44.

21. Dursun K, Sormaz U, Pekersen Y. Geriatri Turizmine
Kavramsal Bir Bakis. [JOTAS. 2022;1(1):1-11.

22.Sharma A., Bhawna V, Ahlawat J, et all. Impact of
COVID19 outbreak over Medical Tourism. IOSR - JDMS.
2020;19(5):56-8.

23. Sarman A, Sarman, E. The Effect of Covid-19 Pande-
mic on Health Tourism. JATOR. 2021;2(2):117-24.

24, Kiresel Wellness Enstitiisi. A Decade of Wellness
Tourism: First-Ever Compilation of 10+ Years of Mar-
ket Data. Erisim Adresi: https://globalwellnessinstitute.
org/global-wellness-institute-blog/2024/03/25/a-deca-
de-of-wellness-tourism-first-ever-compilation-of-10-ye-
ars-of-market-data/, Erisim tarihi: 02.03.2025.

363

25 Bagci E, Uzun C, Bostan, A. Covid-19 ve Saglik Turizmi.
Journal of Awareness. 2020;5(3):331-48.

26. Kabacik M. (2021). Covid 19 Pandemisinin Turkiye
Saglik Turizmine Etkileri. JOTAGS. 2021;5: 464-476.

27. T.C. Kiiltiir ve Turizm Bakanli§i. Konaklama istatistik-
leri. https://yigm.ktb.gov.tr/TR-201120/konaklama-ista-
tistikleri.html, Erisim Tarihi: 02.03.2025.

28. T.C. Kiiltiir ve Turizm Bakanlg. isletme Bakanlik Bel-
geli Tesis Konaklama istatistikleri. https://yigm.ktb.gov.tr/
TR-201121/isletme-bakanlik-belgeli-tesis-konaklama-is-
tatistikleri.html, Erisim Tarihi: 27.10.2024.

29. Akdemir AB, Kili¢ A. Nitel makalelerin yontem analizi.
Mugla Sitki Kogman Universitesi Egitim Fakiiltesi Dergisi.
2021; 8(2):486-502.

30. Balcr A. Sosyal bilimlerde arastirma: Yontem, teknik
ve ilkeler. 16nc1 Baski, Ankara, Turkiye: Pegem Akademi,
2022:1-420.

31. Celik S. Afyonkarahisar'da Uluslararasi Termal Turizm
Destinasyonu Olusturma Potansiyelinin Analizi. Doktora
Tezi. Afyon Kocatepe Universitesi, isletme Anabilim Dali,
20009.

32. Ozgen U. Termal Turizm Acisindan Afyonkarahisar
ilinin SWOT Analizi ile Degerlendirilmesi. Yiiksek Lisans
Tezi. Afyon Kocatepe Universitesi, Turizm isletmeciligi ve
Otelcilik Anabilim Dali, 2011.

33. Cahis H. Afyonkarahisar Termal Turizm Sektoriinde
Destinasyon Yonetimi ve Pazarlamasi Cabalari Uzerine Bir
Degerlendirme. Yiiksek Lisans Tezi. Afyon Kocatepe Uni-
versitesi, Turizm isletmeciligi Anabilim Dali, 2022.



Kocatepe Tip Dergisi
Kocatepe Medical Journal
26:365-370/Ekim 2025 Sayisi

ARASTIRMA YAZIS| / RESEARCH ARTICLE
INTRAOPERATIF MUZiK TERAPISiNiN INTRAOPERATIF ANALJEZiK VE SEDATIF
TUKETIMINE ETKILERINiN DEGERLENDIRILMESi

EVALUATION OF THE EFFECTS OF INTRAOPERATIVE MUSIC THERAPY ON INTRAOPERATIVE
ANALGESIC AND SEDATIVE CONSUMPTION

Bilal Atilla BEZEN, Kamil TASKAPILI, Elif DOGAN BAKI, Elif BUYUKERKMEN

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon Ana Bilim Dali

OZET

AMAC: Bu calismanin amaci, diz protezi ameliyati sirasinda uy-
gulanan mizik terapisinin hastalarin anksiyete ve agri seviyele-
rine etkisini incelemektir.

GEREG VE YONTEM: Bu prospektif, randomize, kontrollii ¢a-
lisma, Afyonkarahisar Saglik Bilimleri Universitesi Etik Kurulu
onayi sonrasl, Afyonkarahisar Saglik Bilimleri Universitesi anes-
teziyoloji ve reanimasyon boéliimiinde gerceklestirildi. Spinal
anestezi altinda elektif diz protezi ameliyati uygulanan 42 hasta,
muzik grubu (Grup M, n=21) ve kontrol grubu (Grup K, n=21)
olmak tizere iki gruba ayrildi. Grup M, operasyon sirasinda Tiirk
klasik muzigi dinlerken, Grup K yalnizca ameliyathane ortam
seslerine maruz kaldi. Hastalarin anksiyete seviyeleri Beck Ank-
siyete Olcedi ile preoperatif ve postoperatif dénemde &l¢ildi.
Intraoperatif sedasyon, OAA/SS ile agri ise VAS skorlari ile de-
gerlendirildi ve intraoperatif midazolam ve fentanil gereksinim-
leri kaydedildi.

BULGULAR: Grup M, intraoperatif ddonemde Grup K'ya gore
daha az miktarda midazolam gereksinimi gdsterdi (p=0,002).
Grup M'de fentanil ihtiyaci olan hasta sayisi daha az olmasina
ragmen, fentanil kullanim miktari gruplar arasinda benzer bu-
lundu (p=0,891). Postoperatif ddnemde Grup M'nin anksiyete
skorlari Grup K'ya gére anlamli sekilde duisiik bulundu (p=0,003).
Grup M'de nabiz degerleri operasyon sirasinda ve sonrasinda
tekrarlayan ol¢limlerde daha disik seyretti (p<0,05).

SONUC: Intraoperatif mizik terapisi, spinal anestezi altinda
uygulanan diz protezi ameliyatlarinda analjezik kullanilan has-
ta sayisini ile ek sedatif ajan ihtiyacini diisirmek icin etkili bir
yontemdir.

ANAHTAR KELIMELER: Anksiyete, Miizik terapi, Spinal aneste-
zi, Diz protezi, Sedasyon, Analjezi.
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ABSTRACT

OBJECTIVE: The aim of this study was to investigate the effe-
ct of music therapy on patients' anxiety and pain levels during
knee replacement surgery.

MATERIAL AND METHODS: This prospective, randomized,
controlled study was performed at the Afyonkarahisar Saglik
Bilimleri University “Department of Anesthesiology and Reani-
mation After approval was obtained from the Afyonkarahisar
Saglik Bilimleri University Ethics Committee. Forty-two patients
who underwent elective knee replacement surgery under
spinal anesthesia were divided into two groups: music group
(Group M, n=21) and control group (Group K, n=21). Group M
listened to Turkish classical music during the operation, while
Group K was exposed only to operating room ambient soun-
ds. Anxiety levels of the patients were measured preoperatively
and postoperatively with the Beck Anxiety Inventory (BAI) Int-
raoperative sedation was assessed with OAA/SS and pain was
assessed with VAS scores, and intraoperative midazolam and
fentanyl requirements were recorded.

RESULTS: Group M required less amount of additional sedative
during the intraoperative period than Group K (p=0.002). Alt-
hough the number of patients that required additional fentanyl
was less in Group M, the amount of fentanyl use was similar
between the groups (p=0.891). In the postoperative period,
anxiety scores of Group M were significantly lower than Group
K (p=0.003). Pulse rate values were lower in Group M during and
after the operation.

CONCLUSIONS: Intraoperative music therapy is an effective
method to reduce the number of patients using analgesics and
the need for additional sedative agents during knee replace-
ment surgery performed under spinal anesthesia.

KEYWORDS: Anxiety, Music therapy, Spinal anesthesia, Knee
prosthesis, Sedation, Analgesia.
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INTRODUCTION

The noise level in operating rooms is typically
range between 70 and 80 dB, and noise levels
above 80 dB have been found to be harmful to
operating room staff and patients (1,2). Noise
levels can vary between 95 and 106 dB due to
the instruments used in orthopedic operating
rooms (3,4). Prolonged exposure to high noise
levels in such environments can cause anxiety
and pain (1,4). Nowadays, non-pharmacologi-
cal methods such as hypnosis, acupuncture
and music therapy are also used in the perio-
perative period for anxiety and pain in addition
to pharmacological treatment options (5). Mu-
sic therapy is an effective non-pharmacologi-
cal treatment option since it is painless, safe,
cost-effective , and quick to implement. It also
has the added benefits of being a soothing te-
chnique that can reduce anxiety and stress (6).

In most studies conducted with awake patients
using music therapy, anxiety was observed to
decrease in the perioperative period (7,8). In
addition to its anxiolytic and sedative effects,
it shortens the postoperative recovery peri-
od and reduces analgesic consumption (9).

The purpose of this study was to investiga-
te the effect of music therapy on patients'
anxiety and pain levels during knee repla-
cement surgery under spinal anesthesia.

MATERIALS AND METHODS

The study comprised 42 patients who were 45
years of age or older, in the American Society
of Anesthesiologists(ASA) I-lll risk groups, and
scheduled for elective knee replacement sur-
gery under spinal anesthesia. Patients who
had contraindications for spinal anesthesia, a
history of psychiatric illness or substance abu-
se, hearing impairment, refusal to wear headp-
hones, or an aversion to instrumental Turkish
Classical Music were excluded from the study.

After obtaining written consent from the pa-
tients, the sealed envelope method was used
to randomly divide them into two groups. The
music group (Group M, n=21) consisted of
patients who were exposed to instrumental
Turkish Classical Music during the operation,

while the control group (Group K, n=21) con-
sisted of patients who were exposed to ope-
rating room sounds. Beck Anxiety Inventory
(BAI) was applied to all patients in the preo-
perative preparation room before the ope-
ration. Each of the 21 questions on the scale
has a score ranging from 0 to 3 (10) (Table 1).

Table1: Beck Anxiety Score

Not at Mildly but it didn’t
all bother me much.

Moderately- it wasn't
pleasant at times.

Severely- it
bothered me a
lot.

Numbness or tingling (0) [6)) (2) 3)

Feeling Hot ©) @) @ 3)

Wobbliness in legs ©) [6)) (2 3)

Unable to relax (0) [63) (2) 3)

Dizzy or lightheaded ©) 1) (2) (3)

Heart pounding/racing © (3] @ ®

1
2

3

7

5 Fear of worst happening © [®) @ ®3)
6

7

8 Unsteady ©) &) @ 3)
9

Terrified or afraid ) m () 3)

10 Nervous ©) @) @ 3)

11 Feeling of choking ) (@) (2) 3)

12 Hands trembling ) [€) (2) 3)

13 Shaky/unsteady © (6] @ 3

14 Fear of losing control 0) 1) (2) (3)

15 Difficulty in breathing ) m ) 3)

16 Fear of dying ©) [€) @ 3)

17 Scared ) m ) (3)

18 Indigestion ) &) @) ®3)

19 Faint/lightheaded ) m 2 3)

20 Face flushed ©) [€) (2) 3)

21 Hot/cold sweats © [©] @ 3

Spinal anesthesia with 0.5% heavy bupivacaine
was applied to both groups under aseptic con-
ditions after standard anesthesia monitoring
(non-invasive arterial pressure, ECG and Sp02)
in the operating room. Lower extremity motor
muscle strength loss was assessed with the Bro-
mage scale, and sensory evaluation was asses-
sed with the dermatomal pinprick test. Operati-
on was initiated in patients with Bromage scale
score 3 (no hip, knee and ankle joint movement)
and sensory loss reaching the T12 dermatome
level. After deciding on the suitability of spinal
anesthesia, all patients were oxygenated with a
nasal cannula at a flow rate of 2L.min- before the
operation began. Group M patients were made
to listen to instrumental Turkish Classical Music
(https://www.youtube.com/watch?v=E_5vi-J-
djbc) from an Moving Picture Experts Group
Layer-3 Audio (mp3) device using headphones
covering the entire ear. The music volume was
adjusted to a level that patients felt comfortab-
le with under the supervision of the researc-
her and continued throughout the operation.

Intraoperative sedation was assessed using the
“Observer’s Assessment of Alertness/Sedation



Scale (OAA/SS)” (Table 2) (11). Just before the
operation, all patients were administered 0.01-
0.02 mg.kg- midazolam for sedation. Sedati-
on was targeted to achieve an OAA/SS score
of 4-5 throughout the surgery, and additional
sedation was applied accordingly if necessary.
Hemodynamic data and OAA/SS values of the
patients were recorded intraoperatively at 15
minute intervals. The presence of pain was mo-
nitored using a visual analog scale (VAS) (0O=no
pain, 10=very severe pain) and 0.5 pg.kg- fen-
tanyl was administered as an additional anal-
gesic if the intraoperative VAS score was 4 or
higher. It was recorded whether additional
analgesia or sedation was administered du-
ring the operation. Postoperative hemodyna-
mic data, pain and anxiety scores were recor-
ded in the postoperative anesthetic care unit.

Table 2: Observer's assessment of alertness/sedation scale
(OAA/SS)

Score

Degree of sedation

1 Does not respond to painful trapezius squeeze

2 Responds only after mild prodding or shaking

3 Responds only after name is called loudly, repeatedly both

4 Responds lethargically to name spoken in normal tone

5 Responds readily to name spoken in normal tone

Ethical Committee

This prospective randomized controlled trial
was performed at the Afyonkarahisar Saghk
Bilimleri University Department of Anesthesio-
logy and Reanimation, after approval from the
Afyonkarahisar Saglik Bilimleri University Ethics
Committee (date: 06.11.2020, decision no: 487).

Statistical Analysis

The statistical analysis was conducted using
IBM SPSS Statistics version 20. The data were
presented as mean+SD or median (min-max),
and ratio. Kolmogorov-Smirnov test, skew-
ness kurtosis values and histogram were
used to assess the variables' conformance to
the normal distribution. Continuous variab-
les were compared using the Mann Whitney
U or Student T test, while categorical vari-
ables were compared using the Chi-square
test. The intra-group comparison was done
using the Paired Samples T test. A result of
p<0.05 was deemed statistically significant.
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G-Power 3.1.9.2 package program was used
to determine the number of observations.
The sample size was determined as 42 using
the Beck Anxiety Inventory (BAI) scores in
the study of Zamanifar et al. (12) as a referen-
ce (music group: 39.74+8.45, control group:
51.3749.58) at a minimum sample size of
95% power and an error level of a = 0.01.

RESULTS

Three patients-two from Group M and one
from Group K-were eliminated from the study
because they were moved to general anest-
hesia during the procedure, out of the 42 pa-
tients who were included in it. Statistical analy-
sis was performed on 39 patients (Figure 1).

Enrollment

Assessed for eligibility (n:42)

Excluded (n=0)
Did not meet inclusion criteria (n=0)

Declined to participate (n=0)

Randomized (n=42)

l Allocation l
Allocated to Group M (n=21)

Allocated to Group K (n=21)
Reccived allocated intervention (n=21)

Did not receive allocated intervention (n=0)

l Follow up l

Lost to follow-up (n=0)

Lost to follow-up (n=0)

Discontinued intervention (n= 2)

Analyzed (n=19) ‘

Discontinued intervention (n= 1)

1

Analyzed (n= 20)

Analysis
(n=39)

Excluded from analysis (n=0) Excluded from analysis (n=0)

Figure 1: Consort diagram

There were no significant difference betwe-
en the groups in the demographic data
(gender, age, body mass index, ASA sco-
res and presence of comorbidity) (Table 3).

Table 3: Demographic data of patients

Group M Group C Total p
(n=19) (n=20) (n=39)
Gender, F/M, n 16/3 15/5 31/8 0.476"
Age, year 63.26£10.27 64.4+10.21 64.09£10.89 0.347¢
BMI, weight/height? 30.47 (26.67-44.44) 31.21(24.97-39.06) 30.48 (24.97-44.44) 0.214#
ASA Scores, n (%)
0.796
[ 1(53) 2(10) 3(77)
1l 13 (684) 14(70) 2769.2)
11l 5(263) 4(20) 9(23.1)
Comorbidity, 16 (842)/ 18 (90)/ 34(87.2)/ 0.589"
resence/absence, n, (%) 3(158) 2(10) 5(12.8)

Data are expressed as number of patients (%), mean + SD (standard deviation), median (minimum-maximum).

#Mann Whitney U, “Chi Square, €Student T-test

The number of patients who received additional
analgesic was considerably lower in Group M
than in Group K (p=0.016), but there was no sig-
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nificant difference between the groups in terms
of the number of patients who received seda-
tion (p=0.136). While less amount of additional
midazolam was given in Group M, the amount
of fentanyl given was similar in both groups
(p=0.002, p=0.891 respectively) (Table 4).

Table 4: Comparison of Sedation and Analgesia Requirements
and Other Data Between Groups

Group M Group C Total p
(n=19) (n=20) (n=39)

Additional sedation usage 17(89,5) / 20 (100)/ 37(949)/ 0,136"
presence/absence, n, (%)

2(10,5) 0 2(51)
Additional analgesic usage, 7(368)/ 15(75)/ 22 (564)/ 0,016"
presence/absence, n, (%)

12(63,2) 5(25) 17 (43,6)
Midazolam, mg 2(12) 2(1-3) 2(1-3) 0,002%
Fentanyl, pg 100 (50-100) 100 (50-150) 100 (50-100) 0,891%
Duration of operation, minute 120 (90-200) 95 (75-200) 120 (75-200) 0,687"
Length of hospitalization, day 7(7-14) 8(4-14) 7,5 (4-14) 0,923¢

Data are expressed as number of patients (%),median (minimum-maximum).

#Mann Whitney U, "Chi Square Test

The median duration of operation was 120
minutes in Group M and 95 minutes in Group
C. The median length of hospitalization was 7
days in Group M and 8 days in Group C. There
was no significant difference in these two para-
meters between the groups (p=0.687, p=0.923,
respectively), Table 4. Besides, there was no
significant difference between the groups in
terms of duration of operation and length of
hospital stay (p=0,687, p=0,923, respectively).

Although both groups' mean arterial pressure(-
MAP) values were comparable, Group M's pulse
rate values were consistently lower than Group
K's, with the exception of T1(Figure 2 and 3).

Comparison of the MAP values of the groups according to groups
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Figure 2: Comparison of the MAP values of the groups accor-
ding to groups

Student T-testMAP: Mean Arterial Pressure

T1:preoperative, T2: 15th minute of surgery, T3:30th minute of
surgery, T4:60th minute of surgery, T5:90th minute of surgery,
T6:120th minute of surgery, T7:end of surgery, T8:arrival PACU,
T9:15th minute of PACU, T10:30th minute of PACU

Comparison of mean pulse values of the patients according to
groups
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Figure 3: Comparison of mean pulse values of the patients ac-
cording to groups

Student T-test,63, T1:preoperative, T2: 15th minute of surgery,
T3:30th minute of surgery, T4:60th minute of surgery, T5:90th
minute of surgery, T6:120th minute of surgery, T7:end of sur-
gery, T8:arrival PACU, T9:15th minute of PACU, T10:30th minute
of PACU

When the intraoperative OAA/SS scores of the
patients were evaluated, the OAA/SS scores at
30 minutes and 60 minutes of surgery were sig-
nificantly lower in Group M compared to Group
K (p=0.021, p=0.009 respectively) (Table 5).

Table 5: Comparison of OAA/SS values of patients according to
the groups

Group M Group C pi
(n=19) (n=20)
0AA/SST15 4 (45) 4(4-5) 0.258
0AA/SS T30 4(3-5) 4(3-5) 0.021
0AA/SS T60 4(4-5) 4(3-5) 0.009
0AA/SS T90 4(45) 4(3-5) 0.087
0AA/SST120 5(3-5) 4(35) 0475
0AA/SS T finish 5 (4-5) 5(4-5) 0113

Data are expressed as median (minimum-maximum).

#Mann Whitney U OAA/SS: Observers’ Assessment of Alertness/Sedation Scale

VAS scores of the patients in PACU were simi-
lar in both groups (Table 6). While there was
no significant difference between the groups
in the anxiety scores evaluated preoperatively
(p=0.358), the anxiety scores evaluated posto-
peratively were significantly lower in Group M
than in Group K (p=0.003, Table 6). Moreover
when anxiety scores within the groups were
compared, postoperative Beck anxiety levels
were significantly lower in both groups com-
pared to preoperative values (p<0.001, Table 6).

Table 6: Comparison of VAS Scores and BECK anxiety scores of
patients according to groups

Group M Group C P

(n=19) (n=20)
VAS PACU enterance 3(1-4) 3(1-4) 0,792%
VAS PACU 15th min 3(1-4) 4(1-5) 0411%
VAS PACU 30th min 3(1-4) 4(1-4) 0,496
Preoperative BECK scores 16,365,20 17,9045,05 0,358¢
Postoperative BECK 944,60 13,80£4,75 0,003¢

scores
p@ <0.001 <0.001

Data expressed as mean * SD (standard deviation), median (minimum-maximum)

#Mann Whitney U, €Student T test, ®Paired samples T test VAS: Visual Analog Scale PACU: Post Anesthesia Care Unit



DISCUSSION

Preoperative anxiety is a common condition
with a rate of up to 80% (13). Music therapy is
a non-invasive method that can be used to re-
duce anxiety (14). In our study, we applied the
Beck anxiety scale to determine the preopera-
tive anxiety levels of the patients and obtained
a moderate level of anxiety in both groups.
This result was consistent with the literature.
Moreover we found that music therapy did
not reduce the amount of additional analge-
sic consumed intraoperatively but did reduce
the number of patients requiring analgesics.

In line with the findings of Lepage and colle-
agues, the amount of intraoperative midazo-
lam required to achieve similar sedation levels
was lower in Group M (15). Similarly, a study
involving 117 patients undergoing elective in-
guinal hernia surgery demonstrated that mu-
sic therapy effectively reduced anxiety, impro-
ved hemodynamic parameters after surgery
(16). However, another study investigating
the effects of music on preoperative anxiety
found no significant changes in MAP or pul-
se rates, despite reductions in anxiety levels
(17). Consistent with these findings, our study
also showed no significant differences in MAP
or preoperative pulse rates between the two
groups. Nevertheless, intraoperative and pos-
toperative heart rates were lower in Group M.

A study evaluating the effectiveness of music
therapy in providing preoperative sedation
using OAA/SS and bispectral (BIS) index measu-
rements reported that the level of sedation inc-
reased and the BIS value decreased in the mu-
sic group (18). In our study, we observed lower
postoperative anxiety scores in the PACU com-
pared to preoperative scores in both groups.

In a systematic review conducted by Do et al.
on five studies in otolaryngological surgeries, it
was found that music therapy reduced pain and
anxiety scores (19). Another systematic review
suggested that music therapy may be used to
reduce preoperative anxiety, but it should be
used with caution in postoperative pain mana-
gementin patientswithout preoperativeanxiety
(20). In our study, both groups had moderate
preoperative anxiety scores, and postoperative
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VAS scores were similar between the groups.
However, we believe that music therapy redu-
ced analgesic use in the intraoperative period.

As in the study by Patil et al., we did not find
any difference in the amount of additional
analgesic consumed intraoperatively (21).
But music therapy reduced the number of
patients that need for additional analgesic.
In the study of Nilsson et al., they stated that
intraoperative music reduces postoperative
pain but we found similar postoperative pain
scores (22). However, intraoperative fentanyl
requirement was lower in the music group.

In conclusion, intraoperative music therapy
decreased anxiety scores in patients under spi-
nal anesthesia in the postoperative period and
reduced the need for additional analgesic and
sedative agents administered intraoperatively.
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RETROGRAD iINTRAMEDULLER CiViLEME iLE TEDAVi EDILEN
FEMUR KIRIKLARININ ORTA-UZUN DONEM SONUCLARININ
DEGERLENDIRILMESI

EVALUATION OF MID-LONG TERM RESULTS OF RETROGRADE INTRAMEDULLARY NAILING
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OZET

AMAC: Femur kiriklari dikkatli tedavi edilmesi gereken yaralan-
malardir. Bu kiriklarda retrograd intramediiller ¢ivileme ile kiri-
gin minimal invaziv bir sekilde tedavi edildigi ve periosteal kan
akiminin daha iyi korundugu dusuniilmektedir. Bu ¢alismada,
retrograd intramediiller civileme ile tedavi edilen femur kirngdi
hastalarinin orta ve uzun dénem sonuglarinin degerlendirilmesi
amaclanmistir.

GEREG VE YONTEM: Bu retrospektif calismada femur kingi ne-
deniyle retrograd civileme yapilan ve minimum 2 yillik takipleri
olan 86 hasta incelendi. Hastalarin demografik verileri, takip
sureleri, kiriklarinin karakteri, cekilen réntgenleri, kirik kaynama
oranlari ve komplikasyonlar incelendi. Hastalarin son takiple-
rinde alinan karsi tarafa gore hareket acgikligi kayiplari ve son
grafilerinde godzlenen koronal ve sagital agilanmalari ve bacak
uzunluk farklari incelendi. Son kontrol muayenelerinde agri ve
fonksiyonel degerlendirmeler adina visual analog scale (VAS),
Lower Extremity Functional Scale (LEFS) ve Tegner Lysholm
Knee Score (TLKS) skorlamalari uygulandi.

BULGULAR: Karsi tarafa gore diz ekleminde olan ortalama
fleksiyon kaybi 7 + 9 derece, ekstansiyon kaybi ise 3 + 5 derece
olarak bulundu. Bacak uzunluk farki ortalama 0,8 + 1.1 cm idi.
Hastalarda ortalama 4 + 4 derece koronal ve 4 + 3 derece sagital
deformiteler gozlendi. LEFS skoru 69 + 10, TLKS skoru ise 82 +
19 olarak bulundu. Hastalarin preoperatif VAS skoru 9 iken pos-
toperatif VAS skoru 2'ye geriledi (p<0,0005). Hastalarin %92'sin-
de kaynama elde edildi. Cok parcali kiriklarda kaynama suresi
daha uzun bulundu (p=0,044). Acik ve kapali kiriklar arasinda
ise kaynama suresi acisindan fark gézlenmedi (p=0,86).

SONUC: Retrograd intramediiller civileme ile femur kiriklarinin
tedavisinde fonksiyonel sonuglar tatmin edicidir. Ancak ¢ok
parcali kiriklarin kaynama stiresi uzamaktadir ayrica deformite-
ler ve bacak uzunluk farklari ise fonksiyonel sonuglari olumsuz
etkilemektedir. Genis hasta gruplariyla yapilacak ileri calismalar,
retrograd civilemenin uzun dénem sonuglarini daha iyi anla-
mak icin gereklidir.

ANAHTAR KELIMELER: Civi, Femur, intamediiller, Retrograd.

Gelis Tarihi / Received: 06.12.2024
Kabul Tarihi / Accepted: 08.05.2025

ABSTRACT

OBJECTIVE: Femoral fractures require careful treatment, with
retrograde intramedullary nailing being a minimally invasive
method that preserves periosteal blood flow. This study evalua-
tes the mid-to-long term outcomes of femoral fracture patients
treated with retrograde intramedullary nailing.

MATERIAL AND METHODS: In this retrospective study, 86 pa-
tients who underwent retrograde nailing for femoral fractures
and had at least 2 years of follow-up were analyzed. Data on
demographics, fracture characteristics, radiographs, union ra-
tes, and complications were examined. The range of motion
(ROM) deficits in the contralateral limb, as well as coronal and
sagittal malalignments and leg length discrepancies from final
radiographs, were assessed. Pain and functional evaluations
were done using the visual analog scale (VAS), Lower Extremity
Functional Scale (LEFS), and Tegner Lysholm Knee Score (TLKS)
during the final follow-up.

RESULTS: The average loss of flexion in the knee joint was 7 + 9
degrees, and the loss of extension was 3 + 5 degrees. The avera-
ge leg length discrepancy was 0.8 £+ 1.1 cm. Coronal deformity
averaged 4 + 4 degrees, and sagittal deformity averaged 4 + 3
degrees. The LEFS score was 69 + 10, and the TLKS score was 82
+ 19. The preoperative VAS score was 9, which decreased to 2
postoperatively (p<0.0005). Union occurred in 92% of patients.
Healing time was longer in multi-part fractures (p=0.044), with
no significant difference in healing time between open and clo-
sed fractures (p=0.86).

CONCLUSIONS: Retrograde intramedaullary nailing provides sa-
tisfactory functional outcomes for femoral fractures. However,
multi-part fractures result in prolonged healing times, and de-
formities and leg length discrepancies affect functional outco-
mes. Larger studies are needed to further assess the long-term
results of retrograde nailing.ee replacement surgery performed
under spinal anesthesia.

KEYWORDS: Nail, Femur, Intramedullary, Retrograde.
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INTRODUCTION

Femoral fractures in young individuals typical-
ly occur due to high-energy traumas such as
traffic accidents, whereas in elderly individuals,
they usually result from low-energy traumas
such as falls from standing height (1). If not tre-
ated properly, complications such as non-uni-
on, malunion, stiffness, and shortening may de-
velop (2). Surgical options come to the forefront
in treatment. The muscular structures and
neurovascular formations around the femur are
critical considerations during surgical interven-
tions in this area. Injuries, particularly close to
the distal femur, defined as the area distal to
the femoral isthmus, can lead to potential mo-
vement limitations and reduced functional re-
covery due to their proximity to the knee joint.

Commonly used surgical methods include pla-
ting with internal fixation and intramedullary
nailing. Plating can be performed as an open
reduction with a large incision or minimally
invasively with small incisions. Compared to
plating, intramedullary nailing is thought to
better preserve periosteal blood flow due to
less soft tissue dissection (3). Intramedullary
nailing, with its load-sharing characteristics, al-
lows for early mobilization and generally yields
highly successful healing outcomes. Although
antegrade nailing is a commonly used met-
hod for femoral fractures, difficulties may ari-
se in achieving reduction in fractures located
in the distal femur. Therefore, the retrograde
nailing technique emerges as a preferred op-
tion for managing distal femoral fractures (4).

This study aims to evaluate the mid-to-long
term treatment outcomes of femoral frac-
ture patients treated with retrograde int-
ramedullary nailing at a university hos-
pital where trauma patients are referred.

MATERIALS AND METHODS

This study was conducted at a university hospi-
tal, with necessary approvals obtained from the
local ethics committee. The data for the study
were retrospectively collected from the hospital
and clinic archives. A total of 154 patients, aged
16-65, who underwent retrograde nailing for
femoral fractures between 2009 and 2023, were

identified from the hospital records. Thirty-five
patients with bilateral femoral fractures or mul-
tiple fractures in the lower extremity were exc-
luded. Additionally, 10 patients who had previ-
ously undergone surgeries such as arthroplasty
or arthroscopy on the knee and 12 patients
with pre-fracture knee osteoarthritis were exc-
luded from the study. Eleven patients with a
follow-up period of less than 24 months were
also excluded. The remaining 86 patients were
included in the analysis (Figure 1). Of these, 54
were male, and 32 were female, with a mean
age of 38.1 £ 15.5 months. The mean follow-up
duration was 53.4 £ 27.9 months. Among the
fractures, 53 were comminuted, and 33 were
non-comminuted. Additionally, 14 patients had
open fractures, while 72 had closed fractures.

Figure 1: Fracture of femur

Sixty-one patients were operated on under ge-
neral anesthesia, while 25 underwent the pro-
cedure with spinal or epidural anesthesia. All
patients were positioned supine, with the knee
flexed at 30-40°, during the surgery. A 2-4 cm
skin incision was made on the anterior aspect
of the knee, and the patellar tendon was split
to access the knee joint. No medial or lateral
parapatellar approaches were used in any case.
The entire procedure was performed under flu-
oroscopic guidance.The guidewire entry point
was determined as the exact center of the inter-
condylar notch on anteroposteriorimaging and
the most anterior aspect of Blumensaat’s line
on lateral imaging. Following entry point rea-
ming, a longer guidewire was advanced from
the distal to the proximal segment across the



fracture line. If the wire could not be passed th-
rough the fracture line, a 2 cm mini incision was
made, and the wire was manipulated manually
to complete the procedure. All fractures were
reduced using traction and manual techniques.

The appropriate nail size was calculated over
the guidewire, and intramedullary reaming was
performed. Reaming was gradually expanded
in 0.5 mm increments, and the intramedullary
canal diameter was determined by comparing
the reamer size with the cortical contact ob-
served under fluoroscopy. The nail diameter
was set 1 mm smaller than the final reamer
used. Intramedullary nailing was then perfor-
med over the guidewire. Distal locking screws,
numbering 2 to 3 (minimum of 2), were posi-
tioned along the trajectories permitted by the
nail design using a guided insertion technique.
Proximally, 1 to 2 screws (minimum of 1) were
placed freehand under fluoroscopic guidance.
The mean distance between the most distal po-
int of the fracture line and the knee joint femo-
ral surface line was measured as 11.2 + 2.6 cm.

Poller screws were applied in 12 patients, and
temporary blocking with K-wires was perfor-
med in 10 patients. The use of poller screws or
temporary K-wires, and the choice between the
two, varied based on the surgeon's preference.
These techniques were generally applied in ca-
ses where reduction was deemed insufficient.
The K-wires were removed after locking the sc-
rews. No blocking procedures were appliedin 64
patients. Rotational alignment was assessed in
all patients by comparing the injured extremity
with the contralateral side. Symmetrical fluo-
roscopic imaging of the lesser trochanters was
ensured while both feet and patellae were po-
sitioned superiorly, and cortical thickness conti-
nuity at the fracture site was verified. Postopera-
tive mobilization with crutches was initiated on
the first postoperative day, and range of motion
(ROM) exercises began on the second day. Wei-
ght-bearing was introduced progressively, star-
ting with toe-touch walking in the first week and
gradually increasing as healing progressed. Full
weight-bearing was delayed until radiological
healing was confirmed. Patients were encou-
raged to participate in rehabilitation programs
focusing on improving ROM and strengthe-
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ning muscles. Follow-up visits were scheduled
at 2, 4, and 6 weeks post-fracture, followed by
monthly intervals within the first year. Sub-
sequent follow-ups were conducted annually.

Fracture healing was assessed as the continuity
of at least 3 out of 4 cortices (Figure 2). Nonu-
nion was defined as the absence of radiologi-
cal evidence of healing progression at the fra-
cture site despite a 9-month follow-up period
after fracture surgery. Nonunion was observed
in 7 patients (8%), and healing was achieved
in these cases through secondary procedures,
including exchange nailing, grafting, and vas-
cularized bone surgeries. In the remaining pa-
tients, the average time to healing was 4.4 + 1.9
months. At the final follow-ups, assessments
included flexion-extension ROM angles defi-
cits compared to the contralateral side, coronal
and sagittal angulations observed on the latest
radiographs, and leg length discrepancies. Qu-
antitative measurements for rotational assess-
ment were not performed on the patients; ins-
tead, their gait was evaluated during follow-up
examinations, and they were assessed for any
complaints related to rotational malalignment.

Figure 2: Femoral fracture treated with retrograde femoral nai-
ling and showing union

Ethical Committee

Ethical approval was obtained from the Sel-
cuk University Local Ethics Committee. Date:
19.11.2024, Number: 2024/583. Informed con-
sent is not applicable.
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Statistical Analysis

Assumptions of normality were checked with
Kolmogorov-Smirnov and Levene tests, for
the cases in which these assumptions were
violated non-parametric tests were applied.
Group comparisons were conducted by using
Mann-Whitney U test, pre and post-operati-
on scores were compared with Wilcoxon Sig-
ned-Rank Test. Correlations between the va-
riables were evaluated with Spearman’s rho.

RESULTS

Patients demonstrated an average coronal de-
formity of 4 + 4 degrees and a sagittal defor-
mity of 4 + 3 degrees. No clinically important
rotational abnormalities were detected in any
patient. The mean loss of flexion in the knee
joint, compared to the contralateral side, was
7 £ 9 degrees, while the mean loss of extensi-
on was 3 + 5 degrees. The average leg length
discrepancy was 0.8 £ 1.1 cm. The mean Lower
Extremity Functional Scale (LEFS) score was 69
+ 10, and the Tegner Lysholm Knee Score (TLKS)
was 82 * 19. Preoperative Visual Analog Scale
(VAS) scores averaged 9 + 1, while postoperati-
ve scores averaged 2 + 1, showing a significant
improvement in VAS scores (Z=-8.08, p<0.0005).

Itwasobservedthatthetypeoffracture, whether
openorclosed, had no effectonthe healing time
(U=333.00, p=0.86). Healing time was longer in
comminuted fractures compared to non-com-
minuted fractures (U=548.00, p=0.044). As the
leg length discrepancy increased, both the LEFS
(rs(84)=-0.437, p<0.0005) and TLKS (rs(84)=-
0.382, p<0.0005) scores decreased, while the
VAS score increased (rs(84)=0.421, p<0.0005).
It was observed that as the coronal angulation
increased, the sagittal angulation also increa-
sed, indicating a correlation between these two
deformities (rs(84)=0.422, p<0.0005). As the co-
ronal angle increased, both LEFS (rs(84)=-0.286,
p=0.008) and TLKS (rs(84)=-0.256, p=0.017)
scores decreased, while the VAS score increa-
sed (rs(84)=0.233, p=0.031). No difference was
observed in sagittal (U=646.00, p=0.56) and
coronal (U=700.00, p=0.97) angulation betwe-
en patients who underwent blocking with pol-
ler screws or K-wires and those who did not.
In the postoperative period, deep vein throm-

bosis (DVT) was observed in 5 patients, with pul-
monary thromboembolism (PTE) occurring in 2
of them. Debridement was performed in 3 pa-
tients due to wound infections. Serous dischar-
ge was noted in 5 patients, which were mana-
ged with wound care. One patient experienced
a distal locking screw fracture; however, frac-
ture healing was later observed. Anterior knee
pain was reported in 42 patients during the first
year. Of these, 19 patients experienced resoluti-
on of knee pain during subsequent follow-ups.
In 4 patients, distal locking screws were remo-
ved due to discomfort around the knee (Figure
3), and in 3 patients, the entire nail system was
removed due to implant-related complaints.

Figure 3: Screw causing knee pain (left) and removal of this sc-
rew with a second surgery (right)

DISCUSSION

Femoral fractures are significant injuries that
require careful treatment. In their surgical ma-
nagement, locking plate fixation, antegrade na-
iling, and retrograde nailing are the prominent
options. Nailing treatments offer better preser-
vation of soft tissues and allow for a load-sha-
ring approach. The choice of retrograde nailing
over antegrade nailing may vary depending
on the specific circumstances (5). In obese pa-
tients, retrograde nailing may be preferred for
femoral shaft fractures, as the anterior fatty tis-
sue around the knee is less abundant compared
to the hip region (6). The likelihood of a femoral
shaft fracture being accompanied by a femoral
neck fracture is as high as 9%. In cases where
these fractures occur together, retrograde na-



iling for the femoral shaft can yield successful
results. Additionally, in polytrauma patients
with multiple fractures, retrograde nailing may
be a suitable option, as surgical intervention for
femoral fractures requires a supine position (7).
Another situation where the supine position
can be used is in floating knee injuries. In this
type of injury, both tibial and femoral fractures
can be treated with two intramedullary nails
through a single knee incision. In our study,
patients with multiple fractures were excluded.
The reason for this exclusion was that additi-
onal fractures could have affected the functi-
onal outcomes. When assessing the results of
retrograde nailing, it would be more effective
to evaluate isolated femoral fractures alone to
maintain the homogeneity of the study. Ret-
rograde femoral nails may be limited in use
for patients with open growth plates as they
are technically applied transphyseal. However,
there are also views suggesting that the use of
these implants in patients with open growth
plates does not cause growth arrest (8). Other
factors that may limit the use of these implants,
such as infections, pathological fractures re-
sulting from primary bone tumors, long-stem-
med hip arthroplasties, and lung injuries,
were not present in the patients of this study.

One of the main disadvantages of nailing in
general is the potential for problems with axial
alignment, rotation, and leg length, which can
occur compared to plating with open reducti-
on. Moreover, there are opinions that maluni-
on is more commonly observed with retrogra-
de nailing compared to antegrade nailing (9).
However, the reason why the likelihood of ma-
lunion is higher with retrograde nailing has not
been clearly identified (10). The underlying ca-
use of reduction loss is the use of indirect redu-
ction techniques. The tractional forces exerted
by the muscles attaching to the proximal and
distal ends of the fracture intensify the displa-
cement. Therefore, although closed reductions
help preserve the fracture hematoma and redu-
ce soft tissue trauma, there may be situations
where successful reduction is not achieved. To
improve reduction, towel rolls placed under
the knee, percutaneous clamps, long and wide
diameter nail choices, and poller screw appli-
cations can be used (1,11). In this study, poller
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screws were used as a blocking method, and
temporary blockages were also applied using
K-wires. The choice between blocking metho-
ds was left to the surgeon's preference, and
blocking procedures were typically used when
adequate reduction could not be achieved.
Hence, the absence of a significant difference
in angular deformities between patients with
and without blocking further supports this.
During surgery, length comparison with the
contralateral side and evaluation of the lesser
trochanters on fluoroscopy while the patella
is facing forward are important techniques for
examining malreduction and malrotation (12).

Knee pain is one of the primary drawbacks of
retrograde nailing. The incidence of knee pain
can reach up to 70% (13,14). However, the-
se rates significantly decreased to 23-24% for
retrograde fixation by the final follow-up (15).
The potential causes of knee pain include the
incisions made at the front of the knee and soft
tissue damage due to the distal entry, as well as
potential osteochondral defects that may occur
as a result of the entry reaming. Additionally,
the distal locking screws of the intramedullary
nail can also cause pain due to irritation. The
distal part of the femur has a trapezoidal sha-
pe. Although the locking screws sent from the
medial and lateral sides may appear to be the
correct length on fluoroscopy, they could end
up being longer than intended due to the tra-
pezoidal structure. This is one of the frequent
technical causes of irritation (16). Knee pain is
more frequently observed in retrograde nailing
for shaft fractures compared to distal fractures
(17). In our study, 42 patients experienced an-
terior knee pain within the first year. Over time,
pain resolved in 19 of the patients. Due to the
pain, distal screws were removed in 4 patients,
and all implants were removed in 3 patients.
In the remaining patients, the pain was relati-
vely minimal, and since it was not thought to
be related to implant irritation, no implant re-
moval was performed. Our findings regarding
knee pain are consistent with the previous
studies (14,15). As a complication, apart from
pulmonary thromboembolism (PTE) observed
in 2 patients, no major complications were
seen. Complications were generally limited to
deep vein thrombosis, serous discharge, and
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superficial infections, and were few in number.
The main limitations of this study are its retros-
pective design, being a single-center study, and
therelatively smallsamplesize.Thelackofacom-
parative surgical group is another important
limitation. Future randomized controlled trials
will be crucial for further elucidating this issue.

In conclusion, this study investigated the mid-
long term results of retrograde intramedullary
nailing for femoral fractures, with a minimum
2-year follow-up, at a university hospital whe-
re trauma patients were referred. According to
the study results, retrograde nailing for femoral
fractures yielded highly satisfactory functional
outcomes. Additionally, it was found that while
multi-part fractures had a longer healing time,
the presence of an open fracture did not affect
the healing time. It was also observed that as
leg length discrepancy and angular deformities
increased, functional outcomes worsened. Furt-
her studies with larger patient groups are nee-
ded to better understand the long-term results.
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OZET

AMAGC: Bu calismanin amaci, antioksidan ve antiinflamatuar
ozellikleriyle bilinen oleik asidin, akut bobrek yetmezligi (ABY)
Uzerindeki potansiyel koruyucu ve tedavi edici etkilerini deney-
sel bir modelde incelemektir.

GEREG VE YONTEM: Bu calismada 24 adet Wistar Albino disi si-
¢an randomize 8'erli 3 gruba ayrildi. Grup 1 kontrol grubu olarak
kullanildi. Grup 2'ye bébrek hasarini indiiklemek igin %50 hi-
pertonik gliserol (8 ml/kg, i.m.) verildi. Grup 3'e gliserol ve oleik
asit (10 mg/kg, intragastrik) verildi. Bobrek hasari, serum dre ve
kreatinin degerleri dlclilerek degerlendirildi. Oksidatif stres ile
antioksidan savunma sistemleri arasindaki dengeyi degerlen-
dirmek amaciyla biyokimyasal belirtecler olan malondialdehit
(MDA), total oksidan kapasite (TOS), total antioksidan kapasite
(TAS), oksidatif stres indeks (OSI), total thiol, katalaz (CAT), para-
oksonaz (PON) degerleri 6lculdi.

BULGULAR: Gliserol uygulamasi, serum kreatinin ve Ure sevi-
yelerinde anlamli bir artisa neden oldu ve bu da akut bobrek
fonksiyon bozuklugunu gésterdi. Oleik asit tedavisi renal fonk-
siyonlari gosteren bu parametrelerde kismi iyilesme saglad.
Biyokimyasal parametrelere baktigimizda, gliserol uygulanan
sicanlarda oksidatif stresi yansitan MDA, TOS ve OSI seviyeleri
anlamli derecede artis gozlemlenirken, TAS, total tiyol, CAT ve
PON seviyeleri anlamli seviyede azaldigi gdzlemlendi. Oleik tak-
viyesi, bu degisiklikleri dnemli dlclide tersine cevirerek antioksi-
dan ve nefroprotektif etkiler gostermistir.

SONUC: Elde edilen sonuclar, oleik asidin bobrek tzerindeki
potansiyel nefroprotektif etkilerine dair yeni bakis acilari sun-
makta olup, bu etkinin altinda yatan mekanizmalarin aydinla-
tilmasi ve klinik uygulanabilirliginin degerlendirilmesi amaciyla
ileri dlizey arastirmalara duyulan gereksinimi agikca ortaya koy-
maktadir.

ANAHTAR KELIMELER: Gliserol, Miyoglobiniirik akut bobrek
yetmezligi, Oleik asit, Serbest radikaller, Oksidatif stres.
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ABSTRACT

OBJECTIVE: This study aims to investigate the potential protec-
tive and therapeutic effects of oleic acid recognized for its anti-
oxidant and anti-inflammatory properties on acute renal failure
(ARF) in an experimental model.

MATERIAL AND METHODS: In this study, 24 Wistar Albino fe-
male rats were randomly divided into 3 groups of 8 each. Group
1 was used as the control group. Group 2 was given 50% hy-
pertonic glycerol (8 ml/kg, i.m.) to induce renal injury. Group 3,
glycerol plus oleic acid (10 mg/kg, intragastrically) respectively.
Renal injury was assessed by measuring serum urea and crea-
tinine. Biochemical markers malondialdehyde (MDA), total oxi-
dant status (TOS), total antioxidant status (TAS), oxidative stress
index (OSl), total thiol, catalase (CAT), paraoxanase (PON) valu-
es were measured to evaluate the balance between oxidative
stress and antioxidant defense systems.

RESULTS: Glycerol administration caused a significant increase
in serum creatinine and urea levels, indicating acute renal dy-
sfunction. Oleic acid treatment provided partial improvement
in these parameters indicating renal function. When we look
at biochemical parameters, MDA, TOS and OSI levels reflecting
oxidative stress were significantly increased in glycerol-admi-
nistered rats, while TAS, total thiol, CAT and PON levels were
significantly decreased. Oleic supplementation significantly
reversed these changes, showing antioxidant and nephropro-
tective effects.

CONCLUSIONS: The results obtained provide new insights into
the potential nephroprotective effects of oleic acid on the kid-
ney and clearly demonstrate the need for further studies to elu-
cidate the mechanisms underlying this effect and to evaluate
its clinical applicability.

KEYWORDS: Glycerol, Myoglobinuric acut renal failure, Oleic
acid, Free radicals, Oxidative stress.
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INTRODUCTION

Acute renal failure (ARF), described as acute
loss of kidney function, is a disease that affe-
cts multiple organs and systems. The symp-
toms include a decline or loss of renal function
over a period of hours to days, an inability to
excrete nitrogenous waste due to kidney da-
mage, and the failure to maintain body fluid
and electrolyte balance. (1-4). Despite all the
advances in health care, dialysis cases and de-
aths have unfortunately not been prevented in
the last 50 years. Dialysis is required in 20% to
60% of ARF patients, and less than 25% of these
require long-term dialysis. While the mortality
rate due to ARF is approximately 7%, this rate
can exceed 80% in hospitalized patients (5,6).

Rhabdomyolysis, which is defined as the dest-
ruction of striated muscle cells, can cause many
systemic problems. The most important of
these is acute renal failure (7). Myoglobinuric
acute renal failure (MARF) develops after trau-
matic and non-traumatic muscle damage (8).
Crush syndrome is a systemic condition that
occurs as a result of rhabdomyolysis caused
by trauma, paves the way for many medical/
surgical complications, and is the second le-
ading cause of death in earthquakes after the
direct effects of trauma (9). Rhabdomyolysis
has many non-traumatic causes, as well as tra-
umatic causes such as mine collapses, traffic
accidents, earthquakes, wars and natural di-
sasters. Among traumatic causes, earthquakes
have a significant place in our country (10).
In this context, understanding the pathophy-
siology, early diagnosis, and timely manage-
ment of rhabdomyolysis-induced acute kidney
injury becomes particularly crucial, especially
in disaster-prone regions such as our country.
The high prevalence of earthquakes undersco-
res the need for preparedness protocols that
include the rapid identification and treatment of
MAREF cases to reduce morbidity and mortality.

Intramuscular injection of hypertonic glyce-
rol into rats is a widely used model to create
experimental MARF (10). This model is consi-
dered identical to the MARF that develops in
humans (11). Intramuscular glycerol injection
causes myolysis, hemolysis, and hypovole-

mia. It is evident that the iron present within
myoglobin and hemoglobin, which is released
into the circulation as a result of myolysis and
hemolysis, plays an instrumental role in the
pathogenesis of myo- and lipo-arginine-rela-
ted fatty liver disease (MARF). The presence of
such iron leads to the generation of free radi-
cals and subsequent lipid peroxidation (12-14).

Many substances have been and are being tes-
ted for preventive and therapeutic purposes on
experimental myoglobinuric kidney damage.
In this context, various bioactive compounds
with antioxidant and anti-inflammatory pro-
perties have been investigated for their po-
tential renoprotective effects. Oleic acid (OA),
a type of monounsaturated fatty acid that is
found in abundance in dietary sources such
as olive oil, has recently attracted significant
attention due to its cytoprotective proper-
ties in a variety of models of tissue damage.
Additionally, it is present in high amounts
(about 72%) in olive oil, a crucial dietary
fat source, mostly in the traditional Medi-
terranean diet, and a key ingredient in a
number of therapeutic plant extracts (15).

Regular consumption of olive oil has been de-
monstrated to engender a number of health
benefits in humans, including the prevention of
certain cancers, the risk of coronary heart dise-
ase, as well as immune and inflammatory chan-
ges that may result from the presence of OA.
Numerous in vivo and in vitro research studies
have demonstrated theantioxidantand antican-
cer properties of OA, thus validating the claim.
Evidence has been posited that OA may have a
roletoplayinreducingblood pressure by enhan-
cing endothelial function, potentially through
themoderationofreactive oxygenspecies (ROS).
In addition, there is evidence to suggest that
OA exerts a chemoprotective role in the con-
text of breast cancer, with the potential to
reduce the risk of developing rheumatoid
arthritis (16-19). This study's main goal is to
assess the therapeutic and preventive be-
nefits of oleic acid, which is known for its an-
ti-inflammatory and antioxidant properties,
in an animal model of acute kidney injury.



MATERIALS AND METHODS

Animals

The present study utilised a total of 24 fema-
le Wistar Albino rats, with an average wei-
ght ranging from 250 to 400 grams, obtained
from the Experimental Animal Production
Center of Aydin Adnan Menderes University
Faculty of Medicine. Rats housed in the Ex-
perimental Animals Laboratory were provi-
ded with standard rat feed and tap water.

Drugs

All other chemicals and reagents used were
of analytical quality, and glycerol was acqu-
ired from Merck KGaA (Darmstad, Ger-
many) and oleic acid from Roche Chemi-
cals and Pharmaceutics (Basel, Switzerland).

Study Design

The experiment was conducted on a total of 24
Wistar Albino female rats. The rats were random-
ly assigned to three groups, with each group
consisting of eight animals. The rats were main-
tained under semi-climatized laboratory condi-
tions, with an ambient temperature of 22+1°C,
a 12/12-hour light/dark cycle, relative humidity
(40-50%) and controlled ventilation. All animals
were free to feed, eat and drink water until 8-12
hours before the application. All animals were
deprived of water for the last 24 hours, and
glycerol was administered as a total volume
of 8 ml/kg under light ether anesthesia (20).

Group 1 comprised the control group (n=8).
Intramuscular saline solution was applied bi-
laterally to the lower extremities of the rats
in the control group. After 1, 24 and 48 hours,
distilled water was given orally. Group 2 gly-
cerol (n=8) intramuscular 50% hypertonic gly-
cerol was applied as 8 ml/kg to the lower ext-
remities bilaterally. After 1, 24 and 48 hours,
distilled water was given orally. Group 3 oleic
acid+ARF (n=8) intramuscular 50% hypertonic
glycerol was applied to the bilateral lower ext-
remities as 8 ml/kg. After 1, 24 and 48 hours,
10 mg/kg of oleic acid was administered oral-
ly intragastrically (21). After oleic acid was pre-
pared to contain 10 milligrams per kilogram,
the amount prepared by weighing each rat
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was mixed with water and 1 ml of the resul-
ting aqueous suspension was administered
orally to the rats using intragastric gavage.

Renal Function Assays

The measurement of serum urea and creatinine
levelswasconducted usinganautoanalyser (Bio-
Tek ELx800 Microplate Reader, USA) in Aydin Ad-
nan Menderes University Physiology Laboratory.

Biochemical Assays
Measurement of Malondialdehyde (MDA)

Kidney tissue samples were homogenised with
ice-cold 150 mmol/L KCI for the determinati-
on of MDA levels. The homogenates were then
subjected to a centrifugation process at 2600 g
for a duration of 10 minutes at a temperature of
4°C. Assays were performed to assess the MDA
concentrations in renal tissue samples, which is
a recognised metric of lipid peroxidation. This
analysis involved the measurement of thiobar-
bituric acid-reactive species (TBARS) (22). 200
uL of the supernatant was mixed with 0.6 mL
of distilled water, 0.2 mL of 8.1% sodium do-
decyl sulphate, 1.5 mL of 20% acetic acid (pH
3.5), and 1.5 mL of 0.8% thiobarbituric acid. The
mixture was subjected to a heating process at a
temperature of 95°C for a duration of 60 minu-
tes, utilising oleic acid in the context of myog-
lobinuric renal failure. Following cooling with
distilled water and tap water, and with a 1:1:1
volumetric ratio of n-butanol-pyridine mixture
(15:1, v/v), the samples were vigorously shaken
and subsequently subjected to centrifugati-
on at 2600 g for 10 min at 25°C. The measure-
ment of the organic layer was conducted at a
wavelength of 532 nm. The quantification of
MDA was conducted using an extinction co-
efficient of 1.56 x 105 L/mol per cm, with kid-
ney levels expressed in nmol MDA/mg tissue.

Measurement of Total Oxidant Status (TOS)

The measurement of serum TOS levels was
conducted by means of spectrophotometric
analysis, employing the Genesys 10 UV Scan-
ning UV/VIS Spectrophotometer (Shimadzu)
at a wavelength of 530 nm, utilising designa-
ted kits (Rel Assay Diagnostics kit; Mega Tip,
Gaziantep, Turkey) developed by Erel (23).
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Measurement of Total Antioxidant Status (TAS)

The measurement of serum TAS levels was con-
ducted using a spectrophotometric approach,
employing the Genesys 10 UV Scanning UV/VIS
Spectrophotometer (Shimadzu, Kyoto, Japan).
The measurement was conducted at a wave-
length of 660 nm, utilising designated kits for
this purpose (Rel Assay Diagnostics kit, Mega
Tip, Gaziantep, Turkey) developed by Erel (24).

Measurement of Oxidative Stress Index (OSI)

Oxidative Stress Index (OSI), a measure of oxi-
dative stress, was calculated as the proportion
of TOS levels to TAS levels. (25). Specifically, OSI
(arbitrary unit) = TOS (umol H202 Eq/L) / TAS
(mmol Trolox Eq/L).

Measurement of Total Thiol

One technique used to determine the part oxi-
dative stress plays in the etiology of erectile dy-
sfunction is the thiol oxidative stress test, which
has gained popularity recently. Since 1979, the
measurement of this dual-sided balance has
been conducted on a single side. However, the
novel method devised by Erel and Neselioglu
facilitates the separate measurement and cu-
mulative evaluation of both sides, enabling a
comprehensive and nuanced assessment (26).

Measurement of Catalase (CAT)

The activity of CAT was determined by measu-
ring the decrease in the absorption of light at a
wavelength of 240 nm duetothedecomposition
of hydrogen peroxide, according to the method
of Aebi (1984). The activity of the enzyme was
measured in units of T uM H,0, per minute, rep-
resentingtherateatwhichtheenzyme catalysed
the decomposition of hydrogen peroxide (27).

Measurement of Paraoxanase (PON)

The measurement of PON activities was con-
ducted utilising commercially kits (RelassayR,
Gaziantep, Turkey). The activity of PON was exp-
ressed in units per litre of serum. The measure-
ment of arylesterase activity was conducted by
utilising phenylacetate as a substrate. The acti-
vity of arylesterase was expressed as one unit,
which was defined as 1 umol of phenol genera-
ted per minute under the aforementioned con-
ditions. This was expressed as KU/L serum (28).

Ethical Committee

Prior to the commencement of the study, ap-
proval was granted by the Aydin Adnan Mende-
res University Faculty of Medicine Experimental
Animal Ethics Committee (decision numbered
64583101/2025/056) in complience with the
ethical standards set out in the committee's gu-
idelines.

Statistical Analysis

The IBM® SPSS® 26 software (SPSS Inc., Chicago,
IL, USA) for Windows 22.0 was used to perform
the statistical analysis.The Kolmogorov-Smirnov
test was one of the analytical techniques used to
determine whether the variables were normal.
The mean and standard deviation were used to
display descriptive analysis. The frequency and
percentage values of the categorical variables
related to sociodemographic and clinical data
were determined using descriptive statistics.
The independent two-sample t-test was emp-
loyed for the purpose of comparing groups,
on the assumption that the values in ques-
tion were normally distributed. In instances
where enzyme levels were non-normally dist-
ributed, the non-parametric Mann-Whitney
U test and the Wilcoxon rank-sum test were
employed to ascertain the significance of
the observed differences between variables.
Standard deviation (SD) = mean values are
used to display the data. Statistical significan-
ce was defined as a p-value of less than 0.05.

RESULTS

Renal Function Results

When glycerol was administered, creatini-
ne levels significantly increased in compa-
rison to the control group, as indicated in
figure 1 and table 1. Compared to the ARF
group, oleic acid treatment reduced renal fa-
ilure to a certain extent (Figure 1, Table 1).

Glycerol administration significantly raised
urea nitrogen levels in comparison to the
control group, as indicated in figure 2 and
table 1. Comparing the oleic acid group to
the ARF group, the former showed partial im-
provement in renal failure (Figure 2, Table 1).
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Figure 1: Serum creatinin levels.

a: Control vs Glycerol; p<0.0001

b: Control vs ARF+Oleic Acid; p=0.0108
c: Glycerol vs ARF+Oleic Acid; p=0.0030

Table1: Comparison against Control group

Groups Control Glycerol ARF+0leic Acid

974.3£196.42

Serum creatinine levels 436+102.3
(ng/d)

Urea nitrogen levels

666.8+87.760

16.33£3.670 30.17£3.601¢ 25.17+3.4304

(mg/dl)
For serum creatinin levels;
a: Control vs Glycerol; p<0.0001, Control vs ARF+Oleic Acid;
b: p=0.0108. For serum urea nitrogen levels; Control vs Glycerol;
¢: p<0.0001, Control vs ARF+Oleic Acid; d: p=0.0013.
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Figure 2: Serum urea nitrogen levels.
a: Control vs Glycerol; p<0.0001

b: Control vs ARF+Oleic Acid; p=0.0013
c: Glycerol vs ARF+Oleic Acid; p=0.0283

Biochemical Results

BiochemistryresultsareasshowninTable2.Rats
administered with glycerol showed significant-
ly higher levels of MDA compared to the control
group. When oleic acid was given to rats trea-
ted with glycerol, MDA levels were significantly
lower than those of the glycerol group Table 2.

The TOS level of glycerol-treated rats was signi-
ficantly higher compared to the control group.
When oleic acid was given to rats treated with
glycerol, the TOS levels were significantly lower
compared to those of the glycerol group. Gly-
cerol-treated rats showed significantly lower
TAS levels compared to the control group.
When oleic acid was given to glycerol-treated
rats, TAS levels were significantly higher than
in the glycerol group. Rats given glycerol had a
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considerably higher OSI level than the control
group. When oleic acid was given to rats tre-
ated with glycerol, their OSI levels were consi-
derably lower than those of the glycerol group.
Total thiol level significantly decreased in rats
rats treated with glycerol as compared to the
control group. The administration of oleic acid
to glycerol treated rats significantly increased
the levels of total thiol as compared to glycerol
group. Rats given glycerol had a considerably
lower CAT level than the control group. Rats
given oleic acid instead of glycerol showed a
substantial rise in CAT levels (Table 2) compared
to the glycerol group. Rats given glycerol had a
considerably lower PON level than the control
group. When oleic acid was given to rats treated
with glycerol, their PON levels were noticeably
higherthanthose of the glycerol group (Table 2).
Table 2: Evaluation of biochemical markers in rats subjected

to experimental myoglobinuric acute renal failure and treated
with oleic acid

ost
Total thiol | CAT PON

(umol/L) | (U/mg protein) | (U/L)

MDA (nM/mg) | TOS (umol H20z | TAS  (mmol
Groups (Arbitrary
ortt SD Eq/L) Trolox Eq/L) U
nit

Control

0.32740.110 9.01£1.96 139:0.11 0.648 378:71 38.65:3.88 1547£2.20

group

Glycerol
group
ABY

+ 0.3960.177*#

0.464+0.235* 11.662.63* 1.1520.10% 1.01* 265£55* 27.43£2.89% 13.88£1.83*

10.29+2.42%% 1.29£0.12% 0.79* 321264* 34.45£345% 14.68£2.05*

Oleic Acid

*:p<0.05 In comparison with the control group #:p <0.05 In comparison with the ARF + Oleic Acid group.

DISCUSSION

Acute renal failure cases that develop due to
muscle damage caused by trauma are frequ-
ently seen after major disasters. Many systemic
problems can be encountered after rhabdom-
yolysis, which is defined as the destruction of
striated muscle cells. The most important of
these is acute renal failure. Earthquakes are
the most common natural disasters. Earthqua-
kes are frequently seen both in the world and
in our country, and it is stated that new disas-
ters are expected in the near future. The most
common cause of death during earthquakes
is, as expected, the direct effect of trauma.

The second leading cause of death is crush
syndrome and its complications. Crush sy-
ndrome, which results from prolonged com-
pression of muscle tissue, leads to massive
release of intracellular contents such as myog-
lobin, potassium, phosphate, and creatine
kinase into the systemic circulation. This re-
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lease triggers a cascade of metabolic deran-
gements, among which myoglobin-indu-
ced nephrotoxicity plays a pivotal role in the
development of acute renal failure (29, 30).

The most popular and recognized method for
causing ARF in rats as a result of experimental
rhabdomyolysis is the intramuscular injection
of hypertonic glycerol. This model is used as an
experimental model of myoglobinuric ARF in
humans. This model closely mimics the pathop-
hysiological mechanisms observed in clinical
rhabdomyolysis, including myoglobin-induced
tubular injury, oxidative stress, and subsequent
acute tubular necrosis, making it a reliable and
widely accepted approach in nephrotoxicity
studies. Myoglobinuric acute renal failure is a
uremic condition that arises due to trauma-
tic or non-traumatic causes to skeletal muscle
(28-35). Many studies have investigated the
protective effects of many natural antioxidant
substances in the experimental myogloninuric
ARF model (36). Hypertonic glycerol injection is
the most widely utilised model for experimen-
tal myoglobinuric ARF (37). It induces muscle
cell lysis leading to the release of myoglobin
into the circulation, which subsequently accu-
mulates in renal tubules and triggers oxidative
damage, inflammation, and acute tubular nec-
rosis. There is no specific treatment for acute re-
nal failure other than the supportive treatments
currently applied. Some interventions that have
been shown to have beneficial effects in expe-
rimental studies, such as regulating hemodyna-
mic status and reducing cell damage, have not
been shown to be clinically useful. In our study,
a methodology was established to investigate
the possible protective effect of oleic acid ad-
ministered before glycerol on glycerol-induced
toxic nephropathy in a glycerol-induced ARF
model in rats. To our knowledge, this is one of
the first studies to evaluate the prophylactic
effects of oleic acid in a glycerol-induced acute
renal failure model, thus providing new insights
into the literature regarding the potential the-
rapeutic role of oleic acid in toxic nephropathy.
A study has shown that vitamin C administra-
tion significantly reduces the development of
oxidative stress and structural-functional neph-
ron damage; the protective effect obtained
with 150 mg/kg vitamin C administration sig-

nificantly increases with 300 mg/kg administ-
ration (38). In our study, oleic acid administrati-
on similarly led to a significant decrease in the
development of functional nephron damage.

It has been established that free radicals are
significant in the pathogenesis of a number of
kidney diseases, including myoglobinuric ARF.
They also play a critical role in the formation of
kidney damage, as in other organs and tissues.
Free oxygen radicals produce different vasoac-
tive effects depending on their different subty-
pes (39). Oleic acid (cis-9-octadecenoic acid) is a
monounsaturated fatty acid found primarily in
olive oil and has attracted intense scientific in-
terest in recent years due to its antioxidant pro-
perties. Findings in the literature indicate that
oleic acid plays an important role in reducing
oxidative stress by suppressing free radical pro-
duction and modulating cellular antioxidant
defense systems. In particular, its lipid peroxida-
tion inhibitory effect provides a critical advan-
tage in maintaining cell membrane integrity
(40). In another study, in the garlic myoglobinu-
ric ARF model, a decrease in malondialdehyde
levels, an increase in tissue nitric oxide levels
and superoxide dismutase enzyme activity, and
a decrease in necrosis and castration rates were
observed in the garlic-administered group
compared to the unadministered group (41).
Glycerol-induced ARF was observed to have a
considerably higher malondialdehyde content
in the renal cortex than control levels, although
proanthocyanidin therapy dramatically decrea-
sed this content (42). In our study, oleic acid ad-
ministration similarly led to a significant decre-
ase in the development of functional nephron
damage. Another study investigated the effects
of grape seed proanthocyanidins on myoglo-
binuric ARF. Rats were injected with 50% gly-
cerol (8 mL/kg, IM) and then intraperitoneally
with proanthocyanidins (20 mg/kg) or saline
for the next three days. After 96 hours, the rats
were sacrificed and rats receiving proanthocya-
nidins in addition to glycerol had significantly
lower (p<0.01) blood urea and serum creatini-
ne levels as compared to those receiving only
glycerol (43). Similarly, in our study, oleic acid
administration similarly led to a significant dec-
rease blood urea and serum creatinine levels
as compared to those receiving only glycerol.



It has been demonstrated that oleic acid en-
hances the expression of endogenous antioxi-
dant enzymes, including SOD, CAT and GPx,
through the activation of the nuclear factor
erythroid 2-related factor 2 (Nrf2) pathway.
Through these mechanisms, oleic acid contri-
butes to the prevention of many inflammatory
and degenerative processes by limiting cellu-
lar damage caused by oxidative stress (44). In
a different investigation, catechin administra-
tion considerably enhanced the components
generated in the myoglobinuric ARF model.
Catechin demonstrated a renoprotective be-
nefit in this rhabdomyolysis-mimicking mo-
del because of its antioxidative action, which
decreased the toxicity of myoglobin in renal
tissues (45). The effects of Narginine, a flavo-
noid, on myoglonuric ARF were investigated.

The pretreatment of animals with Narginine 60
minutes prior to glycerol injection resulted in a
significant attenuation of renal dysfunction, as
well as a reduction in morphological changes
and TBARS. Furthermore, it led to the restorati-
on of depleted renal antioxidant enzymes (46).
In our study, TOS, TAS, OS], total thiol, CAT and
PON values were examined. Similar to the fin-
dings of previous studies, the ARF model was
significantly improved by oleic acid treatment,
which is known to have antioxidant effects.

Numerous studies also indicate that oleic acid
is effective in preventing ischemic heart dise-
ase. Oleic acid has been shown to inhibit pla-
telet aggregation and serotonin secretion in-
duced by platelet aggregation factor (PAF). As
a result of studies conducted to understand
the molecular mechanism of this effect, it was
discovered that oleic acid inhibits platelet agg-
regation induced by PAF by reducing phospha-
tidylinositide (PIP) and PIP2 levels (47,48).

The study conducted by Wu and colleagues
sought to investigate the impact of oleic acid
on HepG2 cells, with a view to inducing steato-
sis. Utilising a controlled incubation approach,
the study revealed that oleic acid significantly
increased the expression of Peroxisome Proli-
ferator Activated Receptor gamma (PPARy) in a
calcium-dependent manner. It was also unders-
tood that oleic acid regulated insulin sensitivity
due to its impact on phosphatase and tensin
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homolog (PTEN), a factor which was known to
increase insulin resistance in hepatic steatosis.
A number of studies have indicated that unsa-
turated fatty acids have an effect on the pro-
duction of ROS in neutrophils. Nevertheless, it
has been documented that the development of
neutrophil activation can be enhanced or inhi-
bited by fatty acids, depending on the specific
experimental conditions employed. It has been
observed in the course of certain studies that
C18 fatty acids have the capacity to inhibit the
production of ROS (49,50,51). These findings
suggest that oleic acid has the potential to be
evaluated as a therapeutic agent in metabolic
diseases through its regulatory effects on insu-
lin sensitivity, oxidative stress, and inflamma-
tory responses. Further preclinical and clinical
studies are warranted to elucidate its precise
mechanisms of action and to determine its ef-
ficacy and safety in human subjects. In additi-
on to its in vivo effects, oleic acid also provides
effective protection and treatment properties
at the cellular level. In the study conducted
by Carrillo Pérez et al. (52), it was shown that
oleic acid plays a role in the activation of dif-
ferent intracellular pathways that play a role in
the inhibition of carcinoma cell development.

The study, however, is not without limitations.
Despite the promising findings of our study re-
garding the protective and therapeutic effects
of oleic acid in an experimental model of MARF,
several limitations should be acknowledged.
First, the study was conducted using a rat mo-
del, which, although widely accepted for in-
vestigating rhabdomyolysis-induced ARF, may
not fully replicate the complexity of human
pathophysiology. Therefore, the translational
applicability of the findings to clinical practice
remains limited. Second, while we assessed key
biochemical and histopathological parame-
ters, molecular mechanisms underlying oleic
acid’s renoprotective effects such as modulati-
on of oxidative stress, inflammatory signaling
pathways, or apoptosis-related cascades-were
not deeply investigated. Further mechanistic
studies are needed to clarify these pathways.
Additionally, we did not include long-term fol-
low-up to assess the durability of oleic acid's
protective effects or its influence on renal re-
generation. It is known that oleic acid can in-
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hibit endogenous respiration of mitochondria.
Oleic acid has effective radical scavenging acti-
vity and reduces the effects of kidney damage.

In conclusion, the experimental findings ob-
tained in our study indicate that oleic acid
has both protective and therapeutic poten-
tial in the myoglobinuric acute renal failure
model and provide a valuable basis for futu-
re comprehensive and mechanistic studies.
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OLGU YAZISI / CASE REPORTS
REDUKTE EDILEMEYEN TRAVMATIK POSTERIOR KALCA CIKIGININ
ACIK GUVENLI CERRAHI iLE REDUKSIYONU iLE iLGiLi
NADIR BiR OLGU SUNUMU

A RARE CASE REPORT ABOUT REDUCTION OF IRREDUCIBLE TRAUMATIC POSTERIOR
HIP DISLOCATION WITH OPEN SAFE SURGERY

Ugur YUZUGULDU, Ozal OZCAN, Bilge Kagan YILMAZ, ibrahim Ethem BUTUNER

Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi, Ortopedi ve Travmatoloji Ana Bilim Dali

OZET

Travmatik kalca cikigi hizli degerlendirme ve rediiksiyon ge-
rektiren ortopedik bir acil durumdur. Uzun donemde avaskiiler
nekroz ve posttravmatik osteoartrit gibi ciddi morbiditelere ne-
den olabilir. Bu olgu sunumunda trokanterik osteotomi uygula-
narak acik rediiksiyonla tedavi edilen travmatik kalca cikigi ele
alinmistir. 50 yasinda suirticti kadin trafik kazasi sonrasi posterior
superior sag kalca cikigi goruldu. Acil serviste sedasyon altinda
kapali rediiksiyon denendi ancak kalca rediiksiyonu saglana-
madi. Genel anestezi altinda tekrar kapal rediiksiyon denendi
ancak rediiksiyon basarisiz oldugu icin acik cerrahi yapilmasina
karar verildi. Femur basinin arka labrumu yirtip arka kapsili
delerek diigme iligi fenomenine neden oldugu ve bu nedenle
kapali rediiksiyon saglanamadigi anlasildi. Rediikte edilemeyen
travmatik kalca cikiklari literattirde nadir goriilen olgulardir. Ka-
pali rediiksiyon saglanamadigi takdirde bu durumlarda digme
iligi fenomeni mutlaka dustinilmeli ve agik cerrahi ydontemler
tercih edilmelidir.

ANAHTAR KELIMELER: Osteonekroz, Diigme iligi Fenomeni,
Dislokasyon.
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ABSTRACT

Traumatic hip dislocation is an orthopedic emergency that
requires rapid evaluation and reduction. It may cause severe
morbidities like avascular necrosis and posttraumatic osteo-
arthritis in the long term. This case report discusses a traumatic
hip dislocation treated with open reduction using trochanteric
osteotomy. A 50-year-old female driver experienced a poste-
rior superior right hip dislocation following a traffic accident.
Under sedation in an emergency room, closed reduction was
attempted, but the reduction of the hip was not achieved. Un-
der general anesthesia, closed reduction was reattempted, but
then performing an open surgery was decided because of the
unsuccessful reduction. It was understood that the femoral
head tore the posterior labrum and passed out by penetrating
the posterior capsule causing the buttonhole phenomenon;
therefore, closed reduction was not accomplished. Irreducible
traumatic hip dislocations are rare cases in the literature. The
buttonhole phenomenon should be considered unless closed
reduction can be achieved, and open surgical methods should
be preferred.
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INTRODUCTION

Traumatic hip dislocation is an orthopedic
emergency that requires rapid evaluation and
reduction (1). It may cause severe morbidities
like avascular necrosis and posttraumatic os-
teoarthritis in the long term (2). Posterior tra-
umatic hip dislocation is seen in more than
%85 of cases (3). Hip dislocations with failed
closed reduction are uncommon, Canale and
Manugian reported an incidence of %3 (4).

We report a case in which the femoral head pas-
ses through the capsule due to trauma and can-
not be successful in closed reduction due to be-
ing attached to the capsule. In this case report,
we inform the short-to-mid-term results of tra-
umatic hip dislocation treated with open redu-
ction by performing trochanteric osteotomy.

CASE REPORT

A 50-year-old driver woman was brought to
the emergency room (ER) by ambulance fol-
lowing a traffic accident. X-rays showed pneu-
mothorax, multiple rib fractures, and poste-
rior superior right hip dislocation (Figure 1).

Figure 1: Patient’s first X-ray after trauma

Computed tomography (CT) showed no frac-
tures in the pelvis and lower extremity, which
means isolated hip dislocation (Figure 2). The
patient was awake, and oriented (Glasgow
Coma Scale 15/15), pO2 was 82%, and a tube
thoracostomy was performed due to pneumo-
thorax. Under sedation in ER, closed reduction
was attempted with the Bigelow maneuver,
but the reduction of the hip was not achieved.

Under general anesthesia, closed reducti-
on was reattempted, but then performing an
open surgery was decided because of the un-

successful reduction. Trochanteric osteotomy
was served with a lateral (Hardinge) approach
by sparing medial and lateral circumflex arte-
ries. It was understood that the femoral head
tore the posterior labrum and passed out by
penetrating the posterior capsule causing the
buttonhole phenomenon; therefore, closed
reduction was not accomplished (Figure 3).
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Figure 3: A)The first view of the surgical site from the lateral
incision, the right hip deformed in flexion, internal rotation and
adduction, the circled area shows the location of the femoral
head. 1- Femur neck, 2- Ruptured capsule and buttonhole phe-
nomenon, 3- Vastus lateralis muscle. B) Femoral head removed
from the capsule, the circled area shows the location of the rup-
tured capsule, 1- Femur neck, 2- Femur head, 3- Vastus lateralis
muscle. C) Post-reduction view, arrow number 1: shows pos-
terior longitudinal labral tear, arrow number 2: shows anterior
radial labral tear. D) Arrow number 1: shows sutured view of the
capsule, arrow number 2: trochanteric osteotomy area.

The femoral head was securely inserted into the
acetabulum through the ruptured capsule, and
the labrum tear was sutured. After the capsu-
le was repaired, the trochanter major was fixed
with a cannulated screw. The open surgery was
ended after it was tested that the femoral head
did notdislocate with hipmovements (Figure4).

At the 1st year of follow-up, it was seen that
the patient had no pain, could climb stairs and
walk with a single cane, and had a full range of
motion. No avascular necrosis of the femoral
head was detected in the patient's magnetic
resonance imaging in the 1st year (Figure 5).



Figure 4: Postoperative X-ray of the patient after reduction
with visible fixation of the trochanteric osteotomy

Figure 5: No sign of avascular necrosis on magnetic resonance
imaging at 6th month follow up of patient

The patient’s exercises for muscle strengthening
have still been going on. Oral and written infor-
med consent was obtained from the patient.

DISCUSSION

Hip dislocations are orthopedic emergencies
that need to be treated immediately after di-
agnosis. The hip joint is strongly stable, and a
significant force must be dislocated. Traumatic
posterior hip dislocations generally occur af-
ter high-energy traumas due to a knee hitting
the front panel in vehicle traffic accidents. The
most common complication is osteonecrosis
which occurs in 10-20% of patients, depending
on the patient's age, injury severity, and redu-
ction rate (5). Osteonecrosis may appear even
after hip subluxation. Moreover, a delayed hip
reduction is a significant risk factor for posttra-
umatic osteoarthritis. Upadhyay et al. reported
in their 14-year follow-up of 74 uncomplica-
ted hip dislocations without associated fractu-
res that 16% of patients developed traumatic
arthritis, and 8% developed secondary arthri-
tis after avascular necrosis (6). The incidence
of traumatic arthritis will dramatically increase
when dislocations associated with acetabular
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fractures are included. Upadhyay and Moul-
ton stated that the incidence of traumatic
arthritis was as high as 88% in this group (7).

Hip dislocations with incomplete reduction
may occur due to the effect of various soft tis-
sues around. Canale and Manugian reported a
series of hip dislocations in 54 patients where
a fully closed reduction of 3 cases could not be
accomplished (7). During open surgery, they
observed that the femoral head ruptured and
fastened the capsule (buttonhole phenome-
non) in 2 cases. In 1 of the cases, the pirifor-
mis muscle crossed the femoral neck and pre-
vented the reduction. El-Andaloussi et al. also
reported in their case report that the femoral
head ruptured and stitched the capsule (8). Pro-
ctor (9) and Slatis and Latvala (10) reported 1
case each in which the piriformis muscle cros-
sed the femoral neck and prevented reduction.
Slatis and Latvala also stated that the acetabu-
lum was obstructed by the internal obturator,
superior, and inferior gemellus muscles (10).

Trochanteric osteotomy is a surgical method
performing selected cases like femoral head
fractures, acetabular fractures, Perthes disease,
and slipped capital femoral epiphysis. This met-
hod preserves the integrity of most external ro-
tator muscles, providing a full view of the femo-
ral head and acetabulum. Ganz et al. reported
that all intact external rotator muscles prevent
iatrogenic avascular necrosis of the femoral
head (11), demonstrating that the deep branch
of the medial femoral circumflex artery works
and is protected from stretching by the obtu-
rator externus tendon during dislocation (12).

Irreducible traumatichip dislocationsarerare ca-
ses in the literature. The buttonhole phenome-
non should be considered unless closed reducti-
on can be achieved, and open surgical methods
shouldbe preferred.lthasbeenreportedthatva-
rious soft tissues cause unsuccessful reduction.
In our case, it was observed that the femoral
head was fastened by penetrating the capsule
and prevented reduction. A safe surgery can
be performed with a trochanteric osteotomy to
protect vascular structures and prevent femo-
ral head avascular necrosis during reduction.
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OZET

Atopik dermatit, tekrarlayan egzamatdz lezyonlar ve yogun
kasinti ile karakterize, alevlenme ve iyilesme periyotlariyla
seyreden yaygin bir inflamatuvar cilt hastaligidir. Yasa gore
lezyonlarin gorildigi bolgeler degismekle beraber, hastalik
her yastan ve etnik kokenden insani etkilemektedir. Yogun ka-
sintinin gece uyku diizenini bozmasi sonucu olusan uykusuz-
luk, agir egzamatoz lezyonlarin goriinttst, kuru cildin strekli
bakim gerektirmesi, hastalar ve yakinlar tzerinde psikososyal
negatif etkilere neden olmaktadir. Bunun yaninda epitel bariyer
butlinliglnin bozuk olmasi bu hastalarda gida alerjisi, astim
ve alerjik rinit dahil olmak lizere birden fazla komorbit hastalik
riskinin artmasiyla iliskili bulunmustur. Gl¢li bir genetik yatkin-
g1, epidermal disfonksiyonu, T hiicre kaynakli inflamasyonu ve
mikrobiyal disbiyozu iceren patofizyolojisi oldukca karmasiktir.
Terapotik hedefler, kasintiyr azaltmaya ve hastalik kontrolinu
saglamaya odaklanan ¢ok adimli bir yaklasim gerektirir. Hasta-
lara temel cilt bakimi ve tetikleyicilerden kaginma konusunda
tavsiyelerde bulunulmalidir. U¢ yasindan kiiciik cocuklarda te-
tikleyici ajan olarak gidalar, daha ileri yaslardaki hastalarda ise
aeroalerjenler akilda tutulmalidir. Mikrobiyal disbiyozun di-
zeltilmesine yonelik probiyotik tedavi glincel literatiirde yerini
almaktadir. Tum bunlarin yaninda tedavinin her basamaginda
cildin nemlendirilmesi yer almalidir. Nemlendirme, tedavi ba-
samaklarinin temelini olusturmaktadir. Antihistaminiklerin ka-
sintiyr gidermek amach kullaniimasi tartismalidir. Sedatif etkili
antihistaminiklerin kisa streli kullaniminin uyku tizerine olum-
lu etki yaptig bilinmektedir. Hastaligin alevlenme déneminde
ve/veya kronik/tekrarlayan lezyonlarda topikal antiinflamatuar
ajanlar distintilmelidir. Bununla birlikte, orta ila siddetli atopik
dermatitin tedavisi halen zordur. Yeni, etkili, glivenli ve hedefe
yonelik tedavilere ihtiya¢ duyulmaktadir. Topikal ve sistemik te-
davi secenekleri olsa da atopik dermatitin glinimizde kiratif
bir tedavisi mevcut degildir. Fakat giderek artan sayida yenilikgi
ve hedefe yonelik tedaviler, direncli atopik dermatiti olan has-
talar da dahil olmak tzere hastalik kontroliiniin saglanmasi icin
umut vaat etmektedir.
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ABSTRACT

Atopic dermatitis is a common inflammatory skin disease cha-
racterized by recurrent eczematous lesions and intense itching
with periods of exacerbation and recovery. Although the areas
where lesions occur vary depending on age, the disease affects
people of all ages and ethnic backgrounds. Insomnia caused by
intense itching disrupting night sleep patterns, the appearance
of severe eczematous lesions, and dry skin requiring constant
care cause negative psychosocial effects on patients and their
relatives. Furthermore, impaired epithelial barrier integrity has
been associated with an increased risk of multiple comorbid
diseases, including food allergy, asthma, and allergic rhinitis in
these patients. Its complex pathophysiology includes a strong
genetic predisposition, epidermal dysfunction, T cell-mediated
inflammation, and microbial dysbiosis. Therapeutic goals requ-
ire a multi-step approach focused on reducing pruritus and ac-
hieving disease control. Patients should be advised on primary
skin care and avoiding triggers. Foods should be considered
triggering agents in children under three years of age, and ae-
roallergens should be considered in older patients. Probiotic
treatment for correcting microbial dysbiosis takes its place in
the current literature. Moisturizing the skin should be inclu-
ded in every step of the treatment. Skin moisturization is the
cornerstone of all treatment steps. The use of antihistamines
to relieve itching is controversial. It is known that short-term
use of sedative antihistamines has a positive effect on sleep.
Topical anti-inflammatory agents should be considered during
flare-ups and/or chronic/recurrent lesions. However, moderate
to severe atopic dermatitis remains difficult to treat. New, ef-
fective, safe, and targeted treatments are needed. Although
topical and systemic treatment options exist, there is currently
no curative treatment for atopic dermatitis. However, a growing
number of innovative and targeted therapies hold promise for
achieving disease control, including in patients with refractory
atopic dermatitis.
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GiRiS

Atopik dermatit (AD) hastalarin ve yakinlarinin
sosyal hayatini olumsuz yonde etkileyen, psiko-
lojik etkiler olusturan kronik inflamatuar, kasin-
tili bir cilt hastaligidir (1). Bu derlemede giincel
literatlir 151ginda cocuklarda AD'nin klinigini,
tanisini, tedavisini, dogal seyrini ve AD’ye eslik
edebilecek komorbid durumlarn anlatiyoruz.

EPiDEMiYOLOJi

1970'lerden bu yana, AD insidansi sanayilesmis
ulkelerde 2ila 3 katartmisolup, cocuklarin yakla-
stk%15-20'sini, ergenlerin %5-20'sini ve yetiskin-
lerin %1-3'Unu etkilemektedir (2). Bununla birlik-
te, Uluslararasi Cocukluk Cagi Astim ve Alerjileri
Calismasi, prevalansin cografi bolgelere bagh
olarak blyik olcude degistigini bildirmistir (3).

Ulkemizde, ortalama 10 yas grubu cocuklar-
da, bes farkh sehirde (Manisa, Ankara, Van,
Antalya ve Trabzon) yapilan ¢ok merkezli ca-
hismada yasam boyu ve son 12 ay AD sikhdi
arastirilmistir. Yasam boyu AD sikhgi %17.1,
son 12 ay AD sikhgr %8.1, doktor tanili egza-
ma siklidgi %2.6 ve fizik muayenede fleksu-
ral dermatit sikhgr %3.6 bulunmustur. Son
bir yilda ve hayat boyunca gorilen AD siklig
sehirler arasinda farklihk olusturmustur (4).

ETiYOLOJi VE PATOGENEZ

Atopik dermatit patofizyolojisi cok faktorltdur.
Genetik bozukluklar, epidermal bariyer defekt-
leri, immin disregulasyon ve mikrobiyom degi-
siklikleri arasindaki karmasik etkilesimleri icerir
(5).Genetiginroluilkolarak, atopik hastalik 6yku-
st olan ebeveynlerin cocuklarinda AD'nin daha
yuksek oranda gorulmesi ile tanimlanmigstir (6).
Bunun yaninda filaggrin, lorikrin ve involukrin
gibi kornifiye zarf proteinlerindeki fonksiyon
kaybi1 mutasyonlari, derinin bariyer fonksiyonu-
nun bozulmasina, trans-epidermal su kaybinin
artmasina, deri pH'sinda asiditenin azalmasina
neden olarak AD gelisimine zemin hazirlar (7).

Filaggrin mutasyonu olan AD hastalarinda fila-
ggrin mutasyonu olmayan AD hastalarina gore;
daha erken baslangicli AD klinigi gorildigu, kli-
nigin daha agir ve persistan seyrettigi, egzama
herpetikum gibi komplikasyonlarin ve astim ge-
lismeriskinindahafazlaoldugubildirilmistir(8,9).

immiinopatogenezde cok faktorlii etkilesim
s6z konusudur. Etkilesim icindeki hiicreler ara-
sinda epidermal keratinositler, epitel hiicrele-
ri, lenfositler, antijen sunan dendritik hticreler,
eozinofiller, mast hiicreleri ve dogal (innate)
lenfoid hucreler yer almaktadir. Hicre infilt-
rasyonunda agirlikl olarak CD4+ T lenfositler
ile daha az oranda CD8+ T lenfositler rol oy-
nar (10). Gida alerjenleri, aeroalerjenler ve
otoantijenler immiinopatogenezde yer alan
hicreleri aktive ederler. Enflamatuvar cevap
ortamda bulunan kemokinlerin etkisiyle olus-
maktadir. Ozellikle, mast hiicreleri ve bazofil-
lerin aktiflesmesi ve degraniile olmasiyla orta-
ma histamin, I6kotrien, prostaglandin, proteaz
gibi mediatorler ile TNF-a, IL-6, IL-8, IL-31 gibi
pro-enflamatuvar sitokinler salinmaktadir. T
yardimci 2 (Th2) immdin yaniti, hasarh deri epi-
tel hicrelerinden salgilanan timik stromal len-
fopoietin (TSLP) daha da pekistirmektedir (11).

KLIiNiK SEYIR VE BULGULAR

Atopik dermatit; akut alevlenmeler gosterebi-
len oldukca kasintili egzamat6z deri lezyonla-
nyla karakterizedir. Hastalik tipik olarak yasa
bagh dagihm gosterir; akut, subakut ve kronik
seyirli olabilir. Akut dénemde deri lezyonlari;
kasintili eritematéz zeminde papllovezikiler
lezyonlar ile karakterdedir, deri 6demlidir, si-
zint1 ve kabuklasma olusabilir. Subakut fazda,
akut doneme ek olarak hafif pullanma, deride
kalinlasma (likenifikasyon) ve ekskoriasyonlar
vardir. Kronik donemde ise eritem geri planda
kalarak likenifikasyon belirgin hale gelir (10).

Hayatin her déneminde klinik bulgular ortaya
cikabilir, fakat AD en sik Ug ile alti ay arasinda
baslar. Hastalarin %601 hayatin ilk 12 ayinda,
%90'1 ise bes yasindan 6nce tani alir (12). Lez-
yonlarin tutulum bdlgeleri yasa gore degis-
mektedir. infantil dénemde yanaklar, ekstre-
mitelerin ekstansor ylzeyleri ve govde tutulur.
Aksillar ve inguinal alanlarda ve bez bélgesin-
de tutulum beklenmez (1). Daha ileri yaslar-
da ise popliteal boélge, antekubital alan, el ve
ayak bilegi fleksor yuzleri tutulumu beklenen
bolgelerdir. GOz cevresi ve el tutulumu da has-
taligin ileri yasta gorilen tutulumlaridir (1,10).
Hastaligin kliniginin olustugu yasa gore AD; ¢ok
erken baslangich (3 ay-2 yas), erken baslangicli
(2-6 yas), cocukluk ¢agi baslangich (6-14 yas),



ergenlik cagi baslangich (14-18 yas), eriskin cagi
baslangich (20-60 yas) ve ¢ok ge¢ baslangicli
(> 60 yas) olarak alti grupta siniflandirilir (12).
Atopik dermatit kliniginin seyri, agirhgi ve be-
raberinde gelisebilecek komorbid durumlarin
degerlendiriimesi ve izlenmesi agisindan bu
siniflama yol géstericidir. Ornegin cok erken
ve erken baslangi¢li hastalarin yaklasik yarisin-
da klinik olarak persistan 6zellik gorilir ve bu
gruplarda gida alerjisi, alerjik rinit ve astim gibi
diger atopik hastaliklar gelismektedir. Bu olgu-
larin buyuk bir kisminda gida ve/veya aeroaler-
jenlere karsi duyarlanma “atopi” saptanir (10).
Atopik dermatit klinigi hafif siddetten, agir de-
receye kadar farkli siddetlerde olabilir. Hasta-
hgin klinik siddeti “Atopik dermatit skorlama
Olcegi” (Scoring of Atopic Dermatitis -SCORAD)
ile degerlendirilebilir. Bu skorlama sisteminde
nesnel ve 6znel veriler birlikte degerlendirme-
ye alinir ve bir hesaplama yontemi kullanilir.
Skor <25 ise AD hafif siddette; 25 ile 50 arasin-
daysa orta; >50 ise agir siddette demektir (13).

TANISAL YAKLASIM

Atopik dermatit tanisi koyulmasi icin 6zel bir
laboratuvar bulgusu veya cilt biyopsisinde
Ozel histopatolojik bir 6zellik yoktur. Atopik
dermatit tanisi; hastanin 6ykusu, deri lezyon-
larinin yasa gore tipik dagilimi ve hastaliga es-
lik eden bulgularin varligina bakilarak, klinik
olarak konulur (10,14). Bunun yaninda geger-
liligini koruyan tani kriterleri tanimlanmistir.
Hanifin-Rajka tani kriterleri en ¢ok kullanilan
tani kriterleridir (Tablo 1). Hanifin-Rajka tani
kriterleri, dort majér ve 23 minor kriterden
olusur ve tani icin hastanin en az i¢ major ve
U¢ mindr kritere sahip olmasi gerekir (15).

Tablo 1: Atopik dermatit tanisinda Hanifin-Rajka tani kriterleri
(15)

Major kriterler

1Kasint1

2 Kronik, yineleyen dermatit
3.Tipik morfoloji ve dagilim gosteren deri lezyonlari (ergen ve eriskinlerde fleksural, bebek ve kiigiik gocuklarda ise
ekstansor boltimlerde ve yiizde tutulum)

4Kisisel ya da ailesel atopi oykiisit

Minor kriterler

1. Artmig serum total IgE

2. Erken baglangic yast

3. Tip-1 deri testlerinde reaktivite

4. Kserozis

5. Iktiyozis/palmar hiperlinearite/keratozis pilaris
6. “Dennie-Morgan” infraorbital kivrimlari

7. Ozgiil olmayan el ve ayak dermatitlerine egilim
8. Meme bag! egzamast

9. Keilitis

10. Yineleyen konjonktivit

11. Deri enfeksiyonlarina egilim

12. Keratokonus

13. Anterior subkapsiiler katarakt

14. Yiizde solukluk ya da eritem

15. Orbital koyulagma

16. Pitriyazis alba

17. Cevresel ve emosyonel faktorlerden etkilenme
18. Terlemeye bagh kasinti

19.Yiin ve lipid goziicillere kars! intolerans
20. Perifollikiiler belirginlesme

21. Besin intoleranst

22.0n boyun kivrimlan

23, Beyaz dermografizm

Oykide cilt kurulugu, lezyonlarin tekrarlayici
vasifta olmasi ve kasintinin eslik edip etmedi-
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gi sorgulanmalidir. Cilt kurulugu ve kasinti; AD
tanisi icin mutlak olmasi gereken bulgular ara-
sinda yer almaktadir. Kasintinin eslik etmedigi
durumda AD tanisindan uzaklasilmaktadir (10).
Atopik dermatit hastalarinda lezyonlarin uygun
tedavilerle duzelebilecegdi, lezyonlarin tedavi
olmadan kendiliginden de remisyona girebile-
cegi bilinilmektedir. Hastanin kliniginde akut
alevlenmelere ve sikayetlerinin tekrarlamasina
neden olan tetikleyici faktorlerin (iritan, alerjen,
enfeksiyon ve stres gibi) sorgulanmasi, tedavinin
etkinliginin saglanmasi ve iyilik halinin devami
icin cok 6nemlidir. Ailede ve/veya hastada eslik
eden diger atopik hastaliklarin varhgi da (alerjik
rinit, astim, gida alerjisi, vb.) 6grenilmelidir (10).

Semptomlarn tetikleyen ajan olarak gidadan
suphelenilmesi durumunda, gida alimindan
sonra lezyonlar olusana kadar gecen sire AD
immunopatogenezi hakkinda  ydnlendirici
olmaktadir. Cinkii AD gida alerjileri arasin-
da hem erken hem ge¢ reaksiyonun beraber
gorilebildigi mikst tip reaksiyon olarak bilin-
mektedir. Erken reaksiyonlar (ilk 4-6 saatte) IgE
aracili olmaktayken, ge¢ reaksiyonlar IgE ara-
cilh olmaksizin gunler icerisinde ortaya cikabil-
mektedir. Her iki reaksiyonun beraber olmasi
halinde gida alimi sonrasi hem erken dénem-
de hem gec¢ donemde lezyonlar olusabilir. Bu
nedenle ailelerin olasi gidadan stiphelenme-
leri her zaman mumkin olmayabilir (14,16).
Tetikleyici ajan olarak aeroalerjen ve/veya gida
duyarhhigini saptamak icin serum alerjen spe-
sifik IgE (slgE) olcimu ve /veya deri prik testi
(DPT) yapilabilir. Bu testlerin negatif olmasi
AD tanisini dislamaz. Bunun yaninda tam kan
sayiminda serum total IgE yuksekligi ve/veya
eozinofili varhgi da tani koydurucu degildir, fa-
kat taniyr destekler (14). Gida alerjisinden sip-
helenilen, sIgE ve DPT'de duyarllik saptanma-
yan ¢ocuklarda IgE aracili olmayan duyarlanma
olarak sut, yumurta, kuruyemis, bugday, susam
gibi Ulkemizde alerjisi sik gorulen gidalar akil-
da tutulmahdir. Oykii bu yénde derinlestirilme-
lidir. Gida ile AD arasindaki iliskiyi tanimlamak
adina kisa sureli (en az 2 hafta) eliminasyon
diyeti planlanip, eliminasyona cevap sonrasi
gida provokasyon testi yapilmalidir. Gida pro-
vokasyonu sonrasi hasta AD kliniginin tekrar
olusmasi acisindan takip edilmelidir. Provokas-
yon testlerinin ani sistemik asiri duyarlilik reak-
siyonu gelisebilmesi riski nedeniyle deneyimli
alerji kliniklerinde yapilmasi 6nemlidir (10).
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AYIRICITANI

Hastanin yasi, cinsiyeti, egzamanin yerlesim
yeri, lezyonun etyolojik ve morfolojik 6zellik-
leri, eslik eden sistemik bulgularin varligi, be-
raberinde laboratuvar bulgulari ayirici tanida
onemlidir. Ayrici taniya giren kronik derma-
tozlar, enfeksiyonlar, otoimmiin hastalik ve
diger hastaliklar 6zetlenmistir (Tablo 2) (17).

Tablo 2: Atopik dermatit ayirici tanisi (17)

Tam Yag Etyoloji Morfoloji Diger zellikler
Kontakt dermatit Her yas etkilenir Asirt duyarhlik Eritemli vezikiiller Maruziyet yerinde dokiinti
reaksiyonu meydana gelir
Uyuz Her yas etkilenir Paraziter Lineer eritemli papiller | Geceleri yogun kaginti
enfeksiyon
Seboreik dermatit Her yas etkilenir Bilinmiyor Sar, yagh pullanma Sag derisi ve yiizde dagihim
gosterir
Viral dokiintiler Cocuklarda sik gordliir | Viral enfeksiyon | Yaygm eritematoz Hastaliktan sonra diizelir
makiiller
ve papiiller
Sedef hastaligi Cocuklarda nadir mmun aracil Giimils pullu eritematoz | Tirnak tutulumu olabilir
Psoriazis] gorilir yamalar
Dermatit Cocuklarda nadir Otoimmiin Simetrik vezikiiller ve Gluten duyarhihg ile iligki
herpetiformis papiiller
Molluscum Cocuklarda yaygin Viral enfeksiyon | Kiimeler halinde ten rengi | Genellikle aylar iginde dizelir
contagiosum papiiller
impetigo Cocuklarda yaygin Bakteriyel Bal rengi kabuklar Cok bulasici
enfeksiyon
Tinea korporis Gocuklarda yaygin Mantar Kabarik kenarli, Viicut kivrimlarinda sik
enfeksiyonu eritematoz, halka seklinde | gorilir
yamalar
Numuler egzama Gocuklarda nadir Bilinmiyor Halka seklinde eritematoz | Yamalar haftalar, aylar
yamalar stirebilir
Urtiker Cocuklarda Tmmun aracil Eritemli papilller veya Genellikle 24 saat iinde
yetiskinlere gore daha plaklar diizelir
az
Kutanbz T hicreli Gocuklarda nadir Bilinmiyor Eritematoz, kuru Dokinti yavas yavas gelisir
lenfoma lezyonlar
Hiper IgE sendromu Gocukluk gaginda tam | Genetik mutasyon | Agir egzematoz lezyonlar | Cilt abseleri, sik hastalanma,
alir IgE >2000 KU/,
Wiskott-Aldrich Erken cocukluk Genetik mutasyon | Cilt kurulugu, egzema Hematokezya,
sendromu caginda tam ahr benzeri lezyonlar mikrotrombositopeni, petesi,
sik hastalanma
Fenilketoniiri hastalig | infantil donemde tan1 | Kalitsal enzim Yiizde egzema benzeri Agik ten ve mavi goz rengi,
alir eksikligi lezyonlar mikrosefali
Biotinidaz eksikligi Infantil dsnemde tam | Kaltsal enzim Viicutta ve sagh deride Konvulziyon, hipotoni,
alir eksikligi ertematoz ve eksfoliyatif | gelisme geriligi

lezyonlar

Gulncel klinik yaklasimda o6zellikle erken c¢o-
cukluk ve bebeklik doneminde AD ile en ¢ok
karisan lezyon seboreik dermatittir. Seboreik
dermatitte (SD) kaslar, burun, sacli deri, kulak
ici ve kulak arkasi, koltuk alti ve kasik bolge-
si siklhikla tutulum gosterir. Atopik dermatitte
ise bu bolgeler tutulmaz. Seboreik derma-
titte lezyonlar eritemli zeminde sari skuam-
lar seklindedir. Kasinti hicbir zaman AD ka-
dar siddetli degildir. Seboreik dermatit ve AD
arasindaki farklar belirtilmistir (Tablo 3) (18).

Tablo 3: infantil seboreik dermatit ve atopik dermatit arasinda-
ki farklar

infantil seboreik dermatit Atopik dermatit

Baglama yas <2-10 hafta <lyas

Tutulum alant intertrigindz alan Yanaklar, ekstremitelerin ekstansor
(aksilla ve inguinal kivrimlar), yiizeyleri
kaglar,
kulak arkast kivrimlar,
nazolabial kivrimlar, boyun

Goriintim San yagli pullanma, Somon rengi | Ince kuru pullanma, agik kirmizi
actk pembe lezyon renkte lezyon

Kaginti Hafif Ciddi

Uyuz vakalar ulkemizde son birkag yilda cid-
di oranda artis gostermistir. Taninin erken ko-
nulmasi bulasin 6nlne gecilmesi agisindan
onemlidir. Atopik dermatit ile karistirilmasi
hastanin dogru tedaviye ulasmasini geciktir-

mektedir. Bebeklerde AD'in el ici ve ayak ta-
banini tutmamasi, uyuz hastaliginda ise el igi
ve parmak arasi tutulumunun belirgin olmasi
ayirici tanida 6ne ¢ikmaktadir. Bunun yanin-
da aile Oykusu ve gece uykudan uyandiran
kasinti uyuz hastaligini distindirmelidir (19).
Eritemli zeminde sedefi renkli skuamlarla ka-
rakterize psoriazis, AD ile ayirici taniya giren
diger bir dermatozdur. Psoriaziste diz, dir-
sek ve sach deri tutulumu beklenir. Tirnak
ve eklem tutulumu olabilir. Lezyonlarin yer-
lesim yeri ve Ulzerinde sedefi renkte pullan-
malarin olmasi AD’ten ayirimini saglar (20).

Yerinde ve uygun tedaviye yanit vermeyen,
beraberinde blylme ve gelisme geriliginin,
yaygin eritroderminin, tekrarlayan cilt en-
feksiyonlarinin, sistemik enfeksiyonlarin, dis-
morfik bulgularin eslik ettigi AD’li hastalarda
primer immun yetmezlik hastaliklari (dogus-
tan gelen bagisikhk kusurlari) ve metabolik
hastaliklar 6n planda duastnilmelidir (10).

TEDAVI

Atopik dermatit akut alevlenme ve aralarda iyi-
lik haliyle dalgali seyir gosteren, ¢ok faktorli
kronik bir dermatozdur ve devamli tedavi ge-
rektirir. Bu nedenle AD’li tim pediatrik hasta-
lar ve hastalara bakim verenler surekli hastalik
egitimi almali ve AD eylem plani gelistirmelidir
(21). Tedavinin ana basliklarini tetikleyicilerden
korunma, deri bariyer fonksiyonun duzeltilme-
si ve cildin nemlendirilmesi, anti-inflamatuvar,
anti-pruritik ve anti-mikrobiyal tedavi olus-
turur. Tedavi planlamasi hastanin ve ailesinin
yasam kosullarina, egitim duzeyine ve tedavi-
nin uygulanabilirligine gore yapilmalidir (10).

HASTA VE AILE EGITIMi

Atopik dermatitli pediatrik hastalarda, potan-
siyel olarak uyku kalitesinin bozulmasiyla daha
da kotulesen, sosyal ve entelektlel gelisimleri
Uzerinde cesitli olumsuz etkilere sahip olabilen
bir dizi davranis problemi ortaya cikabilir (22).
Amerika Birlesik Devletleri'nde toplum temelli
19 arastirmada, toplam 2-17 yas arasi 354.416
cocuk ve 18 yas Ustl 34.613 yetiskin hakkin-
daki veriler analiz edildiginde, AD'li cocuklarin
dikkat eksikligi ve hiperaktivite bozuklugu ta-
nisi alma olasihiginin arttigr gorilmustar (23).
Bu nedenle, pediatrik AD'in etkisi, hastaligin



patolojik yapisinin 6tesine uzanmaktadir. Hem
hastalar hem de aileleri icin AD'in psikososyal
yonlerinin dikkate alinmasi, tedavinin gerekli-
ligi ve devamliligi konusunda bilgilendirilmeye
ve egitime olan ihtiyaglar géze carpmaktadir.
Hastaligin izleminde ve tedavide basarinin sag-
lanmasinda doktor ve aile/cocuk arasindaki is
birligi cok 6nemlidir. Bu baglamda 6ncelikle
hastanin sikayetleri ve tedaviden beklentileri
dikkatle dinlenmelidir, sorulari yanitsiz birakil-
mamalidir. Daha sonra hastaligin seyri, tedavi-
nin hedefleri, bilesenleri, tedavide uygulanan
ilaglar, bu ilaglarin yan etkileri ve faydalari, akut
alevlenmelerde yapilmasi gerekenler konusun-
da detayh bir egitim verilmelidir (10). Nitekim
Al-Nageeb ve arkadaslari birinci basamak saglik
hizmetine basvuran cocuklar izerinde yaptik-
lar bir arastirmada, ¢cogu hastanin cilt bariyeri-
ne zarar verebilecek cilt bakim uygulamalarini
kullandigini gérmusler ve hastalarin uygun te-
davi uygulamalarina rehberlik edecek oneri-
lere olan ihtiyaglarinin altini cizmislerdir (24).

TETIKLEYiCi FAKTORLERDEN KORUNMA

Atopik dermatitli hastalarda akut alevlenmeye
neden olabilecek etkenler irritanlar, alerjenler,
mikroorganizmalar ve stres alt basliklarinda
toplanabilir (25). iritan olarak en cok bilinen ve
gunlik hayatta maruz kalinan etkenler; sabun-
lar, deterjanlar, ylnli kaba kumaslar, parfim
iceren nemlendiriciler ve kozmetik Grtnleridir.
Deriyi tahris edebilecek ve kurutabilecek bu
etkenlerden uzak durulmali, camasir yikarken
yumusaticilardan kaginilmal ve mimkinse
camasirlar deterjandan arindirmak icin bol su
ile durulanmalidir. Yeni alinan kiyafetler yika-
tilmadan giyilmemelidir. ideal olarak hastanin
terlememesi ve kasinmamasi icin oda isisinin
18-22°C arasinda tutulmasi 6nerilmektedir (26).
Duyarh hastalarda gidalar (sit, yumurta, bug-
day, soya, kuru yemisler) ve aeroalerjenler (ev
tozu akari, polenler, kiifler ve hayvan epiteli) akut
alevlenmeye neden olabilirler (25). Gida alerjisi-
nin tetikledigi AD daha ¢ok kiiclik yas grubunda
(<3 yas) gorulurken, ileri yaslarda gidalara tole-
rans gelisirken aeroalerjenler 6n plana¢ikmakta-
dir. Atopik dermatitli hastalarda aeroalerjen ola-
rak en sik ev tozu akarlari gorilmektedir. Ev tozu
akarina karsi alinan énlemlerin AD alevlenmesi-
ni azalttigiyla ilgili veriler celiskili olsa da hasta-
da olusan duyarlanmaya karsi alinacak énlem-
ler yasam kalitesinde artisa neden olmaktadir.
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Ozellikle hastanin yattigi odanin sik havalandi-
rilmasi, odada az esya bulundurulmasi, yiin ve
kus tliyU yastik yatak ve yorganlarin kullaniima-
masi, yastik kiliflarinin ve yatak ortulerinin haf-
tada bir ylkanmasi, ev akarlarina karsi koruyucu
yastik ve yorgan kiliflarin kullanilmasi ev tozu
akarinakarsialinabilecek temel 6nlemlerdir (27).

NEMLENDIRME VE DERi BARIYER FONKSIYONUNUN
DUZELTILMESI

Atopik dermatitte tedavinin temelini deri ba-
kiminin saglanmasi olusturur. Epitel bariyer
fonksiyonu bozuk, duyarlihgr ve gecirgenligi
artmis, kuru olan derinin hidrasyonu, nemlen-
diriciler ile dulzenli olarak desteklenmelidir.
Glinki epitel bariyer fonksiyon bozuklugunun
varhgi trans epidermal su kaybinin artmasina
ve cildin kurumasina neden olur. Deriden aler-
jen ve iritan girisini kolaylastirir ve inflamasyon
sureklilik kazanir. Bu kisir donginin kirilma-
sinda temel basamak derinin hidrasyonunun
saglanmasidir (10). Hastaligin siddetinden
bagimsiz olarak tedavinin her basamaginda
cilt duzenli olarak her gin nemlendirilmelidir.
Nemlendiriciler akut alevlenmeleri azaltarak,
kortikosteroid kullanim ihtiyacini azaltmakta,
dolayli olarak ilaca bagli yan etkiyi de azalt-
maktadir (28). Nemlendirme hafif AD'de temel
tedavi basamag iken orta-agir klinikte tedavi-
nin vazgecilmez bir parcasi olmahdir. Atopik
dermatit hastalarinin kapsamh ve uzun sureli
tedavi yonetimleri Tablo 4'te 6zetlenmistir (29).

Tablo 4: Cocuklarda atopik dermatit tedavisine kapsamli ve
uzun sireli yaklasim (29)

Hafif AD Orta AD

Siddetli AD

Yer yer kuru cilt alanlari, hafif
kasinti, yasam veya uyku kalitesi
lizerinde minimum etki

Kuru cilt, sik kagint, ciltte
kizariklik, ekskoriasyon, yasam ve
uyku kalitesi iizerinde 6nemli etki

Giinlik rutini ve uykuyu ciddi sekilde
engelleyen genis kuru cilt alanlari,
stirekli kaginti, ekskoriasyon ve deride
soyulma

Temel bakim tedavisi

« Diizenli nemlendirici kullaniminin
yani sira sabun icermeyen
temizleyiciler kullamlarak ihk suda
banyo yapmay1 igeren cilt bakim

« Tahris edici maddelerden
(6rnegin sabunlar, yiin), agirt
sicaktan ve kamitlanmig
alerjenlerden kagimma

Temel bakim tedavisi

- Hafif hastalik i¢in temel idame
tedavisinin tiim unsurlarina ek
olarak:

- idame TKS

- veya: idame TKi

- veya: Crisaborole %2

- ve/veya: Ozellikle tekrarlayan cilt
enfeksiyonlari olan hastalarda
seyreltik gamagir suyu banyolari ve
diger antiseptik 6nlemler

Temel bakim tedavisi

 Orta dereceli hastahk icin temel
idame tedavisinin secilmis unsurlarma
ek olarak:

« Bir AD uzmanna yonlendirme

« Fototerapi

» Dupilumab

« Sistemik immiin baskilayici tedavi
« AD kontrolsiiz kalirsa diger
segenekler:

- Islak sargi tedavisi

- Hastaneye yatis

Akut tedavi

« iltihaph cilde uygulanan diisiik ila
orta etkili TKS

« veya: TKI

« veya: Crisaborole %2

Akut tedavi

« iltihapl cilde uygulanan orta ila
yiiksek etkili TKS, diger hassas
alanlar igin diisiik etkili TKS

« veya: TKI

« veya: Crisaborole %2

Akut tedavi

« iltihapli cilde uygulanan orta ila
yiiksek etkili TKS, diger hassas alanlar
i¢in diisik etkili TKS

7 giin sonra ¢oziimlenmezse
agagidakileri goz oniinde bulundurun:
- Potansiyel uyumsuzluk

- Enfeksiyon

- Yanhs teshis

- Tedavide uygulanan kremlerle
kontakt dermatit

- Bir AD yonlendirme

Hafiften orta dereceye ilerleme: Uygun TKS kullanimina, antiseptik onlemlere ve tahris edici maddelerden kaginmaya ragmen

semptomlar devam ettiginde.

Orta diizeyden siddetli diizeye ilerleme: TKS/TKI /crisaborole regeteli tedavisinin agresif seyrine ragmen semptomlar devam ettiginde,
6zellikle ginlitk rutin, uyku veya psikososyal saglk izerinde biyiik bir olumsuz etki oldugunda.

AD: atopik dermatit, TKS: topikal kortikosteroid, TKI: topikal kalsinrin inhibitori

Nemlendiricilerin icerisinde degisik oranlarda
emolyent (yumusatici), nem tutucu (humek-
tan) ve kapatic (okluziv) maddeler bulunmak-
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tadir. Yumusaticilar (glikol, gliseril asetat) cildin
lipit yapisini taklit ederek su iceriginin artma-
sina, trans epidermal su kaybinin azalmasina
neden olur. Humektanlar (gliserol, tire) epider-
mise su ¢ekerek epidermisin nemlendirilmesi-
ni saglarlar. Okluzivler (vazelin, dimetikon) ise
cilt tzerinde hidrofobik bir katman olustura-
rak deriden buharlasmayla su kaybini onlerler
(30,31). Piyasada krem, merhem, yag ve losyon
formunda nemlendiriciler bulunmaktadir. Su
bazl olanlarin yaz aylarinda, yag bazl olanla-
nn kis aylarinda kullanilmasi 6nerilmektedir.
Nemlendirici secilirken hastanin yasi, lezyon-
larin siddeti ve tedavi maliyeti dikkate alinma-
hdir. Deride irritasyona neden olabilecek boya,
parfim ve koruyucu madde iceren nemlendi-
riciler 6nerilmemelidir (31). Nemlendirici ye-
rine hindistan cevizi yagi, zeytin yagi, badem
yagi gibi saf yag urtnlerinin kullanilmasi trans
epidermal su kaybini artirarak deriyi kurut-
tugu ve iritasyona neden oldugu icin tavsiye
edilmez (32). Bunun yaninda lezyonlu cilt Gze-
rine dogrudan nemlendirici kullanimi ciltte
iritasyona neden olabilir. Bu akut alevlenme
durumunda 6nce inflamasyon baskilanmalidir.

Hurimukai ve ark. yenidogan doneminde cilt
bariyerinin bir nemlendirici ile korunmasinin
AD gelisimini ve alerjik duyarhhgi 6nleyip 6nle-
medigini arastirmak amaciyla prospektif, rando-
mize kontrolli bir calisma gerceklestirmislerdir.
Atopik dermatit acisindan yuksek risk tasiyan
(AD'li bir ebeveyne veya kardese sahip olan)
118 yenidogandan 59'una yasamlarinin ilk 32
haftasi boyunca ginlik olarak emiilsiyon tipi
bir nemlendirici uygulanmislardir. Nemlendirici
alan yeni doganlarda 32. hafta itibariyla kontrol
deneklerine gore yaklasik %32 daha az AD/eg-
zama gormuslerdir (33). Bunakarsilik Kelleher ve
arkadaslari yaptiklari meta-analiz ¢alismasi so-
nucunda; diistkile orta kesinlikteki kanitlara da-
yanarak, saghkli bebeklerde yasamin ilk yilinda
nemlendiriciler ile cilt bakimi yapilmasinin eg-
zamayi Onlemede etkili olmadigini, gida alerjisi
riskini artirabildigini ve muhtemelen cilt enfek-
siyonu riskini de artirdigini raporlamiglardir (34).

TOPIKAL ANTI-ENFLAMATUVAR TEDAVILER

Topikal ajanin yeterli glicte, yeterli dozda ve
dogru uygulanmasi, etkili topikal tedavinin
u¢ temel prensibidir (35). Uygulama sirasinda

ilacin emiliminin artmasi icin cildin nemli ol-
masi gerekmektedir. Krem formunda topikal
anti-enflamatuvar ajanlar kullanilacaksa 15
dakika oncesinde, merhem formunda topi-
kal antienflamatuvarlar kullanilacaksa 15 da-
kika sonrasinda cilt nemlendirilmelidir (36).

TOPIKAL KORTIKOSTEROIDLER

Anti-enflamatuvar tedavide ilk secenek ilaclar
topikal kortikosteroidlerdir (TKS) (14). Tedavide
kullanilacak TKS'nin glicti; hastanin yasina, lez-
yonun yerine ve klinigin siddetine gore belir-
lenmelidir. Niedler, TKS'leri etki glclerine gore
dort sinifa ayirmistir (Tablo 5). Derinin ince
oldugu o6zellikle ytiz ve g6z kapaklarindaki lez-
yonlara zayif etkili TKS kullanilmasi énerilirken,
potensi en yiksek grup olan sinif IV TKS'lerin
cocuklarda kullanilmasi 6nerilmemektedir (32).

Tablo 5: Topikal kortikosteroidlerin etki giiclerine gore siniflan-
diriimasi (Niedler siniflamasi)

Simf IV (cok giiclii) | Diflukortolon valerat

Betametazon dipropiyonat Klobetazol propiyonat

Simf III Mometazon furoat
Flutikazon propiyonat
Dflukortolon valerat
Halometazon monohidrat
Betametazon valerat
Fluokortolon
Hidrokortizon butirat
Flumetazon pivalat
Triamsinolon asetonid
Metilprednizolon aseponat
Flusinolon asetonid
Prednikarbat

Klobetazon butirat
Prednizolon
Hidrokortizon asetat
Hidrokortizon

Simf Il

Simf I (Az giiclii)

Tetikleyici ajanlardan uzak durmasina ve cildini
diizenli nemlendirmesine ragmen akut alevlen-
me yasayan hastalarda TKS, glinde iki kez iki haf-
ta sureyle kullanilabilir. TKS’'nin potensi klinigin
siddetine gore belirlenmelidir: hafif semptom-
lar varsa (hafif kasinti, pullanma) disik ya da
orta potensli (sinif | veya ll), orta derecede eri-
tem, pullanma, az sayida papul ve ekskoriasyon
varsa orta ya da gucli (sinif Il veya Ill); siddetli
o6dem, infiltrasyon, likenifikasyon veya erozyon,
ekskoriasyon ve kasintili nodiiller varsa gugcli
TKS (grup HI-IV) tercih edilebilir (29) (Tablo 4).
Tedavi aniden kesilirse lezyonlar tekrarlayabi-
lir, bu nedenle tedavinin azaltilarak kesilmesi
onemlidir. Son zamanlarda klinigi orta-agir sid-
dette olan, dizenli nemlendirici kullanmasina
ragmen vicudun ayni yerlerinde sik tekrarla-
yan alevlenmeleri olan hastalara proaktif tedavi
onerilmektedir. Proaktif tedavi olarak sinif | veya



[ TKS'ler haftada 2 glin, gtinde bir kez uygulanir
(37). Diger yandan ¢ocuklarda uzun sureli glclu
TKS'lerin kullanilmasi hipotalamo-pituiter aksin
baskilanmasina, Cushing sendromu gelisimine,
blylme geriligine neden olabilir. Bu sistemik
yan etkilerin ¢cogu ajanlarin uygunsuz kullanimi
ile ilgilidir. Bu nedenle ailelerin TKS recete eder-
ken ailelerin uygun dozda, dogru strede kulla-
nimi konusunda egitilmesi cok énemlidir (38).

TOPIKAL KALSINORIN iNHIBITORLERI

Atopik dermatit tedavisinde kullanilan diger
topikal anti-inflamatuar ajanlar topikal kalsi-
noérin inhibitorleridir (TKi). Pimekrolimus ve
takrolimus adinda iki farkli preparat mevcut-
tur. Pimekrolimus krem 3 ayliktan itibaren kul-
lanilmak Uzere onay almistir. Takrolimus ise
%0.03 pomad formu 2 yas (izeri, %0.1 pomad
formu 15 yas Gizerinde kullanilabilmektedir (10).

Topikal kalsinérin inhibitorleri kalsinorin ba-
gimh T hicresi aktivasyonunu inhibe ederler
ve proinflamatuar sitokinlerin ve mediatorlerin
dretimini baskilarlar. Mast hiicre degranulas-
yonunu inhibe etmeleri kasintiy1 azaltmalarini
saglar. Anti-inflamatuar etkileri TKS’lere gore
zayiftir. Fakat sadece immun hicrelere etkili
olmalari, fibroblastlari etkilememeleri ve de-
ride atrofiye neden olmamalari avantajlaridir.
Bu ilaglarin tedavide asil kullanim amacglari TKS
kullanim ihtiyacini azaltmaktir (14). Uzun sireli
TKS kullanmasi gereken, TKS'lere direng gelis-
tiren veya yan etkiler gdzlenen hastalarda TKi
oncelikle tercih edilmelidir. Bunun yaninda g6z
kapaklari, yuz, genital bolge gibi hassas alanlar-
da TKS’lere gore yan etkilerinin daha az olmasi
nedeniyle TKi kullanilmasi énerilmektedir (38).

Topikal kalsindrin inhibitorlerinin proaktif te-
davi olarak haftada iki kez kullanimin yasam
kalitesini arttirdidi, akut alevlenmeleri azalttigi
gosterilmistir. Topikal kalsinorin inhibitorleri
ve TKS'lerin ayni anda ayni boélgede kullanil-
masi 6nerilmemektedir (39). Ek olarak, TKi'nin
en sik gorilen lokal yan etkisi tedavinin bas-
langicinda goriilen yanma, batma ve kasinti-
dir. Bu sikayetler tedavinin devaminda birkag
glin sonra ge¢mektedir. Hastalarin ve aileleri-
nin bu yan etkiler hakkinda bilgilendirilmesi
tedavinin devamhhgi agisindan énemlidir (10).
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TOPIKAL FOSFODIESTERAZ (PDE4) iNHIBITORU

Crisaborol merhem benzoksaborol fosfodies-
teraz 4 (PDE4) inhibitoridir. PDE4 inhibisyo-
nunu siklik AMP'deki fosfati taklit ederek yapar.
Bunun sonucunda Th2 sitokinleri baskilaya-
rak hicresel enflamasyonu azaltir (40). Ame-
rika Birlesik Devletleri ve Kanada'da cocuklar-
da AD tedavisinde kullanim onayi olan ajanin
Turkiye'de kullanim onayr bulunmamaktadir.

FOTOTERAPI

Fototerapi siddetli AD hastalarinda temel ba-
kim tedavisi ve idame tedavisine ragmen lez-
yonlarin dizelmemesi halinde uygulanmakta-
dir (Tablo 4). Kabinde tek basina durabilecek
ve komutlara uyabilecek (>8 yas) cocuklar ve
eriskinlerde uygulanabilir. Ultraviyole 1sinlar,
enflamatuvar hicrelerde apopitoza neden
olur, néropeptid ve norotropinlerin salinimini
azaltir. Bunun yaninda Langerhans hiicreleri ve
dendritik hicrelerin go¢lini azaltir. Dar bant-
I ultraviyole B (UVB) tedavisi ile genis bantli
UVB'ye gore daha iyi yanit alinmaktadir. Klini-
gi daha agir olgularda yuksek doz UVAT1 tercih
edilmelidir (41). Fototerapi uygulanan hastalar
mutlaka cildini nemlendirmelidir. Fototera-
pinin etkisi ge¢ baslayacagi icin topikal anti-
inflamatuar ajanlara devam edilmelidir (35).

ISLAK SARGI TEDAVISi

Ciltte akut enflamasyonun, catlaklarin ve su-
lanmanin oldugu durumlarda, topikal krem ve
merhemler yanma ve batma hissi olusturdugu
icin etkin kullanilamaz. Topikal tedavi 6ncesinde
bu olgularda islak sargi yapilabilir. Islak sarginin
amaci cildi nemlendirmek ve topikal tedavilerin
ciltten emilimini arttirmaktir. Orta-agir AD alev-
lenmelerinde 7-14 glin sureyle kullanilabilir. Fa-
katislak sargi tedavisi sirasinda kullanilan TKS'le-
re bagli gelisebilecek deri hasar ve sekonder
enfeksiyonlaracisindan dikkatliolunmalidir (42).

KASINTININ YONETIMi

Atopik dermatitli hastalarda uyku sorunlari
olusturan, hastalarin sosyal hayatlarini 6nemli
dizeyde etkileyen kasinti, hastaligin yoneti-
minde en dnemli basamaklardan birisidir. lyi te-
davi edilmemis bir AD hastasinda, kuru derinin
kasinmasi, kasinan derinin hasarlanmasi, hasarli
deride inflamasyonun artmasi, devaminda has-
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tanin kisir dongiiye girmesi kaginilmaz sondur
(10). Klinik pratikte oral ve topikal antihistami-
nikler kasintiyr gidermek icin siklikla kullanil-
maktadir, fakat bunlarin tek basina kullaniimasi
fayda saglamaz. Hatta topikal antihistaminikler
klinigi kotulestirebilir (38). Kasintiy1 onleyebil-
menin temelinde inflamasyonun kontrol altina
alinmasi bulunmaktadir. Bu nedenle nemlendi-
riciler ve topikal anti-inflamatuvar ajanlar teda-
vinin temelini olusturmaktadir. Bunun yaninda
siddetli kasinti nedeniyle uyku sorunu yasayan
hastalarda hidroksizin gibi sedatif antihistami-
nikler kisa sureli kullanilabilir (10). Kasintinin gi-
derilmesi icin yeni tedavi calismalari yapilmak-
tadir. Kannabinoid reseptdr antagonistlerinden
N-palmitoilethanolaminin kasintiy1 %60 oranin-
da azalttig (43), kapsaisinin kutanoz sinirlerde
noropeptid birikimini engelleyerek kasinti te-
davisinde etkili olabilecegdi belirtilmektedir (44).

ANTI-MIiKROBIYAL TEDAVI

Atopik dermatit lezyonlarinin arttigi zamanlar-
da, sekonder Staphylococcus aureus (S. aureus)
enfeksiyonu saptandiginda veya viral enfeksi-
yon gelismesi durumunda sistemik antibiyotik
veya antiviral tedavi kullanilmahdir (14).

Staphylococcus aureus kolonizasyonu orta-agir
klinige sahip AD olgularinin %89’'undan faz-
lasinda vardir. Staphylococcus aureus'un tok-
sinleri ekzojen proteaz inhibitorleri olarak etki
gOsterir, deri bariyerine ciddi hasar verir ve lez-
yonlarin alevlenmesini tetikler. Bu nedenle son
zamanlarda sik alevlenme goésteren orta-agir
egzamali hastalarda S. aureus kolonizasyonunu
onlemek icin antimikrobiyal tedavilerin kulla-
nilmasi 6nerilmektedir (35). Bu amacla hastalar
¢amasir suyu (sodyum hipoklorit, Na-OCl) ice-
ren banyolar yapabilir. Camasir suyu banyolari
ucuz ve kolay uygulanabilir olmasi nedeniyle,
ulasilabilir alternatif bir antiseptik tedavidir
(45). Banyo, 125 mL %6’lik ev tipi camasir su-
yunun 150 litrelik kivete kanstirildiktan sonra
hastanin suyun icine beklemesi seklinde ya-
pilmalidir. Genel kabul edilen uygulama, tek-
rarlayan cilt enfeksiyonlari olan orta-agir AD’li
hastalara haftada iki veya Ug¢ kez, bes ile on
dakika sure ile uygulanmasi seklindedir (38).

PROBIYOTIK VE PREBIYOTIKLER

Epidemiyolojik veriler, alerjik ¢ocuklarin sag-
hkli cocuklardan farkl bir bagirsak florasina

sahip oldugunu gostermektedir. Alerjik olma-
yan saglikli cocuklar daha yuksek Clostridia ve
daha dusuk Bifidobakteri seviyelerine sahiptir.
Bununla birlikte, alerjik olmayan ¢ocuklarin ba-
girsak florasinin bilesiminde Bifidobakteriler ve
Laktobasiller daha yaygin olarak bulunur (46).
Bifidobakterilerin, oncelikle Th2 tipi proalerjik
yanitin gelisimini engelleyerek, bakteriyel ol-
mayan antijenlere karsi toleransi daha etkili
bir sekilde tesvik ettigi varsayilmaktadir (47).

Atopik dermatit gelisimi icin ylksek riske sa-
hip cocuklarda prenatal ve erken postnatal
donemde probiyotik kullaniminin AD geligimi-
ni onleyici etkisi olabilecedi yapilan calisma-
larda ve bu calismalari kapsayan meta-analiz
raporlarinda gdsterilmistir (48). Ozellikle AD'yi
onlemek icin bir probiyotik kullanilacaksa, do-
gum Oncesi donemde (hamile kadina) ve daha
sonra dogum sonrasi donemde (emziren an-
neye ve emzirilmiyorsa bebegde) uygulanmali-
dir. Sadece dogum Oncesi veya dogum sonrasi
kullanimin, her iki ddonemde kombine kullani-
ma kiyasla basarisiz oldugu gorilmastar (49).

Carucci ve ark. yaptiklari randomize cift kor
kontrollii prospektif calismalarinda yaslari 6-36
ay arasinda olan 100 AD hastasini iki gruba
ayirmis, bir gruba plasebo diger gruba ise La-
ctobacilllus rhamnosus GG (LGG) (1 x 10 CFU/
glinlik) 12 hafta boyunca vermislerdir (50).
Calismada ortaya cikan kanitlar, AD hastalarin-
da "Bagirsak-cilt aksinin" énemli roliinln altini
cizmektedir. Pediatrik AD hastalarinda ek te-
davi olarak LGG takviyesinin hastahgin klinik
siddetini, hastanin yasam kalitesini iyilestirebi-
lecegini ve topikal steroid kullanimini azalta-
bilecegini saptamislar, bu klinik iyilesmelerin,
cilt ve bagirsak mikrobiyomunun pozitif mo-
dilasyonuyla ve iyi bilinen imminomodiila-
tor olan kisa zincirli yag asitlerinden butiratin
artisi ile paralel oldugunu belirtmislerdir (50).

SiISTEMiK TEDAVILER

Temel tedavilere yanit alinamayan olgularda te-
daviye sistemik tedavilerin eklenmesi distindil-
melidir. Sistemik tedavi uygulanan hastalar or-
ta-agirADkliniginesahiphastalardir(29)(Tablo4).

Sistemik tedavide immiinsupresif ilaclar veya
immunomodulatdr ajanlar kullanilir. Sistemik
kortikosteroid (metilprednizolon) ve siklospo-
rin A klinikte en sik kullanilan imminsupresif



ilaglardir. Azatioprin, mikofenolat mofetil, me-
totreksat, interferon-y tedavileri de daha na-
dir olarak kullanilan immunsupresiflerdir. Bu
ilaglarin istenmeyen olasi ciddi yan etkileri ne-
deni ile uzun sureli kullanimlari sinirlidir (10).

immiinmodulatér ajanlardan dupilumab, 1L-4
reseptor alfa alt birimine baglanir. IL-4 ve IL-
13 sinyallerini onleyerek Th2 enflamasyonu-
nu inhibe eder. Atopik dermatitli hastalarin
semptomlarinda hizli ve belirgin bir diizelme
saglar (51). Dupilumab tedavisine, topikal te-
daviler ile kontrol altina alinamayan orta-agir
AD'li ve 12 yas Ustl hastalar icin Amerika Bir-
lesik Devletleri Gida ve ilac Dairesi tarafindan
onay verilmistir (52). Ulkemizde 18 yas (st
AD hastalarinda ruhsatlandinimistir. IgE'nin
monoklonal antikoru olan omalizumab l-
kemizde 12 yas Uzeri alerjik astim ve kronik
spontan Urtiker icin ruhsatlandiriimistir. Oma-
lizumabin AD hastalarinda etkileri bazal serum
total IgE dizeylerine bagl gibi goriinmekte-
dir. Yapilan calismalarda 6zellikle serum total
IgE duizeyi 700 kU/L lizerinde olan hastalarda
daha iyi klinik yanit alindigi gosterilmistir (53).
Bunlarin disinda nemolizumab, lebrikizumab,
tralokinumab, infliksimab, ustekinumab ve Jak
inhibitorleri yeni umut verici ilaglardir (10).

DOGAL SEYIR, ATOPIK YURUYUS VE
KOMORBIDITELER

Atopik dermatit, atopik hastaliklarin dogal geli-
sim siirecini ifade eden atopik/alerjik yurtytsin
ilk basamadidir. AD’li cocuklarda ilerleyen yas-
larda astim gelisme riski AD olmayan ¢ocuklara
gorelickatdahafazladir. Alerjikrinitgelismeriski
ise iki-ug¢ kat artar ve yaklasik olgularin Ucte iki-
sinde gelisir. AD klinigi hayatin erken donemin-
de baslayan, bu nedenle erken dénemde aeroa-
lerjen duyarliligi gelisen, orta-agir klinige sahip
olan olgularda astim ve alerjik rinit gelisme riski
daha yiiksektir (54). Son zamanlarda yapilan ¢a-
hsmalarda AD’li hastalarda kardiyovaskuler has-
talik, obezite ve diyabet riskinin arttigi, AD'nin
noropsikiyatrik ve kas-iskelet sistemi bozuk-
luklarina zemin hazirladigi gosterilmistir (55).

SONUC

Atopik dermatit, etkilenen cocuklarda ciddi
morbiditeye neden olan, yonetimi zor, kronik
sistemik bir hastaliktir. Ozellikle erken baslan-
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gich, persistan seyirli orta-agir AD’li cocuklarin
deneyimli ¢ocuk alerji ve immunoloji klinikle-
rinde izlenmesi, atopik ve atopik olmayan ko-
morbiditelerin tespiti ve tedavinin en etkin se-
kilde diizenlenmesi icin son derece 6nemlidir.
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