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Amag: Bu ¢calismada bélgemizdner enfeksiyonlara yol acan

E. coli suslarinin klinikte sik¢a kullanilan antibiyotiklere kars
diren¢ oranlarmin tespit edilmesi ve bu bulgularin ampirik
antibiyotik tedavisinde yol gosterici olmasi amaglanmustir.

Gere¢ ve Yontemler: Calismada Kirikkale Universitesi Tip
Fakiiltesi Enfeksiyon Hastaliklari ve Klinik
Mikrobiyoloji Laboratuvarinda Haziran 2022-Haziran 2023
tarihleri arasinda ayaktan hastalardan alinan idrar kiiltiirlerinden
izole edilen E. coli suslari’min antibiyotik duyarliliklari BD
Phoenix™ M50 bakteri identifikasyon ve antibiyotik duyarlilik

Hastanesi

testi otomatize sistemle galisilmustir.

Bulgular: Calismaya toplam 335’i kadin 99’u erkek hastadan
izole edilmis 434 E. coli susu dahil edilmistir. 434 susun
43’iniin  (%9.9) de genislemis spektrumlu beta-laktamazlar
urettigi tespit edilmistir. E. Coli suslarina karsi en yiiksek direng
oranlari florokinolonlar ve tigiincli kusak sefalosporinlere karsi
saptanirken en diisiikk direng oranlart karbapenem, amikasin,

fosfomisin ve nitrofurantoine karst saptanmustir.

Sonug¢: Calismada elde edilen direng oranlar1 gz Oniine
alindiginda basit sistiti olan hastalarin ampirik ayaktan
tedavileri i¢in bolgemizde fosfomisin, nitrofurantoin ve TMP-
SXT uygun tedavi segenekleri olarak goriilmektedir. Yiiksek
diren¢ oranlari nedeniyle ampirik florokinolon kullanimindan
kaginilmalidir. Genislemis spektrumlu beta-laktamazlar {ireten
suslarin tedavisinde de karbapenemler ve amikasin uygun

tedavi segenekleri olarak goriilmektedir.

Anahtar Kelimeler: Escherichia coli, genislemis spektrumiu
beta-laktamazlar, duyarlhilik

ABSTRACT
Objective: In this study, it was aimed to determine the

resistance rates of E. coli strains that cause urinary infections in
our region against commonly used antibiotics in the clinic and
to guide these findings in empirical antibiotic therapy.

Material and Methods: In the study, antibiotic susceptibility of

E. coli strains isolated from urine cultures obtained from
outpatients between June 2022 and June 2023 in the Infectious
Diseases and Clinical Microbiology Laboratory of Kirikkale
University Medical Faculty Hospital was studied with BD
Phoenix™ M50 automated system.

Results: A total of 434 E. coli strains isolated from 335 female
and 99 male patients were included in the study. It was
determined that 43 (9.9%) of 434 strains produced extended
spectrum beta-lactamases. The highest resistance rates against
E. coli strains were determined against fluoroquinolones and
third-generation cephalosporins, while the lowest resistance
rates were determined against carbapenems, amikacin,
fosfomycin and nitrofurantoin.

Conclusion: Considering the resistance rates obtained in the
study, fosfomycin, nitrofurantoin and TMP-SXT are seen as
suitable treatment options in our region for the empirical
outpatient treatment of patients with simple cystitis. Empirical
use of fluoroquinolones should be avoided due to high rates of
resistance. Carbapenems and amikacin are also seen as suitable
treatment options in the treatment of extended spectrum beta-
lactamases producing strains.
Keywords:  Escherichia coli, extended
lactamases, sensitivity

spectrum  beta-
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GIRIS

Uriner sistem enfeksiyonlar1 (USE) enfeksiyonlar en sik
goriilen enfeksiyon hastaliklart arasindadir. USE
insidans1 bimodal seyir gostermekte olup cinsel yonden
aktif 15-24 yag aras1 ve postmenopozal kadinlarda pik
yapmaktadir (1,2). Kadinlarin %10-12sinin yilda en az
bir kez USE gegirdigi tahmin edilmektedir (3). Uriner
sistem enfeksiyonu etiyolojisinde en sik etken E. coli’
dir. Son iki dekatta E. coli’ ye kars1 tim diinyada artan
bir direng paterni gdze c¢arpmaktadir. Ozellikle
florokinolonlar ve trimetoprim-sulfometaksazol (TMP-
SMX) gibi tedavide siklikla kullanilan ajanlara kars
artan diren¢ oranlar1 gézlenmektedir (4,5). Son yillarda
toplum kokenli E. coli suslarinda dahi genisletilmis
spektrumlu beta laktamaz (ESBL) iiretimi tedavide
onemli bir sorun olusturmaya baglamistir (6). ESBL
tireten suslarda oral tedavi opsiyonlar1 azalmakta, tedavi
basarisizlig1 artmakta, hastaneye yatig oranlar1 ve tedavi
maliyetleri de yiikselmektedir (7,8).

Ayaktan hastalarda USE tedavisi genellikle ayaktan ve
ampirik oral antibiyotiklerle yapilmaktadir. Kadinlarda
goriilen basit sistitte rutin olarak idrar kiiltiirii alinmast
da Onerilmez. Amerika Enfeksiyon Hastaliklart
Cemiyeti (IDSA) basit sistit tedavisinde 3 giin TMP-
SMX, 5 giin nitrofurantoin veya tek doz fosfomisin
tedavisi 6nerirken Avrupa kaynakli rehberler fosfomisin
ve nitrofurantoini ilk segenek olarak énermektedir (7,8).
Uriner patojenlere kars1 antibiyotik direng oranlar:
cografi olarak farkliliklar gosterebilmekte hatta ayni
bolgedeki farkli hastanelerde farkli direng paternleri
gozlenebilmektedir. Ayni merkezde diren¢ oranlarinda
zaman igerisinde de degisiklikler olmaktadir. Bu
nedenle 6zellikle tiriner patojenlere karsi direng oranlari
belirli zamanlarda tespit edilmeli, ampirik antibiyotik
tedavisi bu veriler dogrultusunda planlanmalidir.

Tablo 1: E. coli suslarinim antibiyotiklere kars1 direng oranlart

Bu calismada biz de hastanemize ayaktan bagvuran
hastalarin idrar kiiltiirlerinde tireyen E. coli suslarinin
pratikte en sik kullandigimiz antibiyotiklere kars1 direng
oranlarmi tespit ederek bu dogrultuda antibiyotik
secimine yon verebilmeyi amagladik

GEREC VE YONTEM
Calismaya Kirikkale Universitesi Tip Fakiiltesi
Hastanesi  Enfeksiyon  Hastalilkar1i ve  Klinik

Mikrobiyoloji laboratuvarinda Haziran 2022-Haziran
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tiretmedikleri BD  Phoenix™ M50  bakteri
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Aragtirmalar Etik Kurulu tarafindan onaylanmistir
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BULGULAR

Caligmaya alinan 434 susun %77.2’si kadin (n=335),
%22.8’1 erkek (n=99) hasta orneklerine aitti. %9.9
(n=43) oraninda ESBL {retimi tespit edilmistir.
Karbapenem tiim suglarin duyarli oldugu tek antibiyotik
tiri olarak saptanmistir. Aminoglikozid grubundan
amikasin %1.38 (n=6) ile ikinci etkili antibiyotik oldugu
gosterilmigtir.  Suglarin  antibiyotiklere kars1 direng
oranlar1 Tablo1’de verilmistir.

Antibiyotik Duyarhi (n)  Direncli(n)  Direng¢ oram 2014 Y1ih Uropatojenik E.coli ’lerde
(%0) direng orani (% - n) (12)

Amikasin 428 6 1.38 -

Ampisilin-sulbaktam 389 45 10.36 -

Fosfomisin 425 9 2.07 -

Siprofloksasin 344 90 20.73 18.2-6

TMP-SMX 375 59 13.59 21.2-7

Seftriakson 372 62 14.28 3-1

Nitrofurantoin 418 16 3.68 -

Sefiksim 351 83 19.12 -

Piperasilin-tazobaktam 420 14 3.22 -

Meropenem 434 0 0 -
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TARTISMA
Amerika Birlesik Devletleri, Avrupa ve iilkemizde
iriner enfeksiyonlarin tedavisinde en sik kullanilan
ajanlar olan florokinolonlar ve TMP-SMX’e karst son
on yilda direng oranlarinda belirgin artis mevcuttur (1).
IDSA, matematiksel modelleme  calismalarina
dayanarak bir bolgede TMP-SMX e karsi direng orant
%20’nin lizerindeyse bu ajanin iiriner enfeksiyonlarin
ampirik  tedavisinde  kullanilmamasin1  tavsiye
etmektedir. Diger antimikrobiyal ajanlar i¢in bu kadar
net bir esik deger belirlenememistir ancak bazi rehberler
florokinolonlara karsi direng orani %10’un iizerinde
oldugunda bu ajanin piyelonefritin ampirik tedavisinde
kullanilmamasmi  tavsiye  etmemektedir  (9,10).
Ulkemizde yapilan ¢alismalarda idrardan izole edilen
E.coli suslarinda TMP-SMX’e kars1 direng oranlari
%21-60 arasinda degismektedir (11-13). Bizim
calismamizda diren¢ orami %13.59 olup Tirkiye
genelindeki direng oranlarindan diistiktiir.
Hastanemizde benzer hasta popiilasyonunda 2014
yilinda yapilan ¢alismada bu oran %21.2 olup bu durum,
ayni bolgedeki direng paternlerinin zaman igerisinde
degisebilecegini gostermektedir (12). Diren¢ oraninin
azalmasinin sebebinin yiiksek direng nedeniyle bu
antibiyotigin merkezimizde ampirik olarak kullaniminin
kisitlanmas1 olabilecegi diisiiniilmektedir. Mevcut
direng oranlariyla TMP-SMX  bolgemizde — sistit
tedavisinde ampirik tedavi i¢in uygun bir ajan haline
gelmigtir.
Ulkemizde E. coli’ye kars1 florokinolon direnci %7-41
arasinda degismektedir (11,14-18). Bizim
¢alismamizda bu oran %20.73 olup Tirkiye geneliyle
benzerdir. Kinolonlarin uygunsuz ve yaygin kullanimi
tim diinyada oldugu gibi iilkemizde de artan direng
oranlarma yol agmaktadir. Kinolonlar basit sistit
tedavisinde birgok rehber tarafindan ilk segenek olarak
onerilmemesine ragmen hekimler tarafindan siklikla ve
kontrolsiiz olarak regete edilmektedir. Mevcut direng
orantyla florokinolonlarin bdlgemizde piyelonefritin
ampirik tedavisinde kullanimi uygun goriinmemektedir.
Ulkemizde E. coli suslarinda %42-64 arasinda
amoksisilintklavulonat (AMC) direnci gézlenmektedir
(11,14). Yiksek diren¢ oranlart nedeniyle iilkemizde
AMC f{riner enfeksiyonlarin tadavisinde yaygin olarak
kullanilmamaktadir. Calismamizda AMC’ye karst
saptadigimiz %10 direng orani ortalamanin altindadir ve
bu durumun sebebinin ilacin azalan kullanimi oldugu
diisiiniilmektedir.
Nitrofurantoin ve fosfomisin gerek yiiksek etkinlik
oranlari, gerekse diigiikk yan etki profilleri nedeniyle
iriner enfeksiyonlarin tedavisinde yaygmn olarak
kullanilmaktadirlar.  Bu  ajanlarin  oral  yolla
kullanilabilmeleri de hastalarin ayaktan tedavilerini
miimkiin kilmaktadir (9,19). Ulkemizde bu iki ajana
kars1 direng oranlar1 genellikle %10’un altindadir

(11,14). Benzer sckilde bizim c¢aligmamizda da
fosfomisine kars1 %2.07, nitrofurantoine kars: da %1.38
oraninda direng saptanmistir. Bu bulgular bu iki ajanin
bdlgemizde sistitin ayaktan tedavisi i¢in uygun ampirik
tedavi secenekleri olabilecegini gostermektedir.
Sefalosporinlerin,  6zellikle de {iglincii  kusak
sefalosporinlerin ~ iiriner  enfeksiyonlarda  yaygin
kullanimi bu ajanlara kars1 {ilkemizde direng oranlarmin
artmasma sebep olmustur (20). Oral verilebilmesi
nedeniyle sefiksim de {iriner enfeksiyonlarda yaygin
olarak kullanilmakta ve iilkemizde bu ajana kars1 da
%20’ nin tzerinde direng saptanmaktadir (11,21-22).
Bizim ¢alismamizda seftriakson ve sefiksime karsi
%14.28 ve %19.12 oraninda diren¢ saptanmustir.
Hastanemizde 2014 yilinda yapilan ¢alismada %3
olarak tespit edilen seftriakson direncinin %14.28’e
ylikselmesi bdlgemizde de artan direng sorununu
gostermektedir.

Aminoglikozitler, iiriner sistemde bakteriyi yiiksek
oranda eradike edebildigi ve idrarda yiiksek
konsantrasyonlara ulasabildigi igin liriner
enfeksiyonlarda basgariyla kullanilmaktadir.
Nefrotoksisiteleri nedeniyle ozellikle renal yetmezligi
olan hastalarda kullanimlar1 smirlansa da direngli
enfeksiyonlarin tedavisinde diisiikk direng profilleri
nedeniyle tercih edilmektedirler (10,23-25). Bizim
calismamizda da amikasine kars1 saptanan diistik direng
orani bu ajanin bdlgemiz i¢in Onemli bir alternatif
oldugunu gostermektedir.

Enterobakterlerde ESBL {iretimi diinyada ve iilkemizde
onemli bir sorundur (26,27). Caligmamizda da iiretilen
suslarmin  %9.9’unun ESBL  {irettigi saptanmustir.
Antibiyotik kullanim 6ykiisii, hastaneye yatis oykiisii
gibi sebepler ESBL {iretimi igin risk faktorii olarak
tanimlanmigtir. Ayrica Tursun ve arkadaglarinin yaptigi
calismada ESBL {ireten enterobakteri insidansinin
muhtemelen artan antibiyotik kullanimma bagl olarak
kis aylarinda artti1 gdsterilmistir (28). ESBL {ireten
suslarda tedavi secenekleri kisitli olmaktadir. Bu
nedenle hastalarda en sik karbapenemler ve
aminoglikozitler kullamlmaktadir. Ulkemizde ESBL
ireten E. coli suslarma kars1 karbapenemler ve
aminoglikozidler yiiksek oranda etkili goériinmektedir
(1,14). Calisgmamizda karbapenem direnci saptanmamis
olup amikasine karsida ¢ok diisikk diizeyde direng
saptanmasi bu ajanlar1 bélgemizde ESBL iireten suslarin
tedavisinde uygun tedavi segenekleri kilmaktadir.
Sonug olarak bolgemizde direng oranlart gdéz Oniine
alindiginda basit sistiti olan hastalarin ampirik ayaktan
tedavileri i¢in fosfomisin, nitrofurantoin ve TMP-SXT
uygun tedavi segenekleri olarak gériinmektedir. Yiiksek
diren¢ oranlart nedeniyle ampirik florokinolon
kullanimindan kac¢inilmalidir. ESBL iireten suslarin
tedavisinde de karbapenemler ve amikasin uygun tedavi
secenekleri olarak goriilmektedir.
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Catisma Beyani: Yazarlarin beyan edecegi herhangi bir
cikar catigmasi yoktur.

Katki Orami Beyani: Ana fikir/planlama: AT, SG, EB,;
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HEMSIRELIK OGRENCILERININ COCUKLARA YONELIK
EMPATIK EGILIMLERI ILE MULTECi COCUKLARA
YONELIK TUTUMLARININ BELIRLENMESI

Determination of Nursing Students” Empathic Tendencies Toward Children and Attitudes
Toward Refugee Children

Abdullah SARMAN?!

Suat TUNCAY?

! Bingol Universitesi, Saglik Bilimleri Fakiiltesi, Cocuk Saghgt ve Hastaliklar: Hemsgireligi ABD, BINGOL, TURKIYE

Amac: Son yillarda bircok insan c¢esitli nedenlerle go¢ etmek
zorunda kalmaktadir. Hemsireler gé¢ eden veya miilteci olarak
belirtilen kisilerin temel saglik ihtiyaglarini karsilamada 6nemli
bir role sahiptir. Bu aragtirmada hemsirelik O6grencilerin
cocuklara yonelik empatik egilimleri ile miilteci g¢ocuklara

yonelik tutumlarinin belirlenmesi amaglanmstir.

Gere¢ ve Yontemler: Kesitsel-tanimlayici-korelasyonel bu
arastirma Tirkiye'nin dogusunda bir devlet Universitedeki
hemsirelik dgrencileriyle yiiriitiilmistiir. Herhangi bir 6rneklem
secimine gidilmemis ve evrenin tiimiine ulagilmaya ¢aligilmisgtir.
Arastirma 284 kisiyle tamamlanmistir. Veriler; tanitici bilgi
formu, Empatik Egilim Olgegi, Miilteci Cocuklara Yonelik
Tutum Olgegi kullanilarak toplanmustir. Veri analizlerinde SPSS
25 paket programi kullanilmigtir.

Bulgular: Ogrencilerin %64,8'inin kadin, %25,7'sinin dordiincii
siif 6grencisi oldugu belirlenmistir. Ayrica katilimeilarin biiyiik
cogunlugunun akademik bagarisinin ve ekonomik durumunun
orta diizeyde oldugu goriilmiistir. Katilimeilarin yarisindan
fazlasinin boliimii  isteyerek tercih ettigi ve %48,9'unun
duygusal kisilik yapisinda oldugunu belirtilmistir. Ogrencilerin
her iki Olgekten de orta seviyede puan ortalamalarina sahip
oldugu belirlenmistir. Empatik Egilim Olcegi ile Miilteci
Cocuklara Yénelik Tutum Olgeginin tutum ve duygu alt
boyutlart arasinda pozitif yonde anlamli bir iliski oldugu
saptanmuigtir.

Sonu¢: Hemsirelik 6grencilerinin empatik egilim ve miilteci

cocuklara yonelik tutumlarinin  orta seviyede oldugu
belirlenmistir. Duygusal kisilik yapisinda oldugunu belirten
ogrencilerin empatik egilimleri ile miilteci ¢ocuklara yonelik
tutumlarinm daha olumlu oldugu gdriilmiistir. Ogrencilerin
empatik egilimlerini ve miiltecilerle ilgili tutumlarini belirleyen
durumlar1 kapsamli olarak belirlemek igin genis Orneklem

biiytikliigiine sahip gruplarla ¢alisilmasi gerekmektedir.

Anahtar Kelimeler: Cocuk, empatik egilim, hemsire, miilteci,

ogrenci

ABSTRACT
Objective: In recent years, many people have migrated for

various reasons. Nurses play an important role in addressing the
basic health needs of migrants and refugees. This study aims to
assess the empathic tendencies of nursing students towards
children and their attitudes towards refugee children.

Material and Methods: This cross-sectional descriptive
correlational study was conducted with nursing students at a
state university in eastern Turkey. No sample selection was
made and the whole population was tried to be reached. The
research was completed with a total of 284 participants. Data
were collected through a descriptive information form, the
Empathic Tendency Scale, and the Attitude Towards Refugee
Children Scale. Data analysis was performed using SPSS 25
software packages.

Results: It was determined that 64.8% of the students were
female and 25.7% were fourth grade students. In addition, it
was seen that the academic achievement and economic status of
many of the participants were at medium level. It was stated
that more than half of the participants preferred the department
willingly and 48.9% of them had an emotional personality
structure. Students were found to have average scores at the
middle level in both scales. A significant positive relationship
was found between the Empathic Tendency Scale and the
attitude and emotion sub-dimensions of the Attitude Towards
Refugee Children Scale.

Conclusion: It was determined that nursing students' empathic
tendency and attitudes towards refugee children were at
medium level. It was observed that the empathic tendencies and
attitudes towards refugee children of the students who stated
that they had emotional personality structure were more
positive. In order to comprehensively identify the factors
influencing students' empathic tendencies and attitudes towards
refugees, further studies with larger sample sizes are necessary.

Keywords: Child, empathic tendency, nurse, refugee, student
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GIRIS

Uluslararas1 Gog Orgiitii (IOM) 1rki, dini, siyasi goriisii
veya belirli bir gruba iiyeligi nedeniyle vatandasi oldugu
iilkenin disinda kalan kisi veya gruplar1 miilteci olarak
tanimlamugtir (1). Son yillarda milyonlarca insan savas,
dogal afet, ekonomik kriz ve daha iyi yasam kosullari
nedeniyle iilkelerinden ayrilmak zorunda kalmaktadir.
Birlesmis Milletler Miilteciler Yiiksek Komiserligi'nin
(UNHCR), diinya capinda en az 89,3 milyon miilteci
oldugunu bildirdigi raporda, bu saymin her gegen giin
giderek arttiracaginin ongoriildiigiine yer verilmistir (2).
Tirkiye, cesitli tilkelerden toplam 4 milyon miilteci
sayist ile en fazla miiltecinin bulundugu iilkeler
arasindadir (3). Diinyada miilteci sayis1 giderek arttigi
icin toplumsal yap1 farkli sekillerde etkilenmekte,
miiltecilere karsi bazi olumsuz yaklagimlar ortaya
¢ikmaktadir. Cesitli nedenlerle go¢ eden miiltecilerin
farkli gereksinimleri bulunmaktadir. Bu baglamda
hemsireler, miiltecilerin temel saglik ihtiyaglarmin
o6nemli saglayicilaridir.  Saglik  profesyonellerinin
6zellikle hemsirelerin uygulamalarinda adil ve kapsayici
bir yaklagim siirdiirmesi beklenmektedir. Bu sayede
cesitli lilkelerden go¢ eden miilteci niifusun ihtiyaglari
etkili sekilde karsilanabilir. Olumsuz tutumlarin
savunmasiz ve ¢ogu zaman dezavantajli gruplar i¢inde
belirtilen miiltecilerin bakim memnuniyetini azaltacagi
ve gelecekte saglik hizmetlerinden yararlanmayla ilgili
isteksizlik yasanmasina neden olacagi bildirilmistir (4).
Terapotik hemsire-hasta iliskisinin olusmasi kaliteli ve
nitelikli hemsirelik bakiminin temelini olusturmaktadir.
Empati, giiven ve saygt bu iligkinin énemli bilesenleri
olarak goriiliir ve hemgirelik meslegi i¢in profesyonel
standartlar igerisinde yer alir. Richardson ve ark.,
empati, nezaket, ilgi, duyarlilik, insancillik ve sefkatin
hemsirelik mesleginin en ¢ok deger verilen nitelikleri
oldugunu belirtmistir (5). Griffiths ve ark., ise
hemgirelerin kisisel ozellikleri ve egitimleri disinda
kendilerinde olmast gereken en Onemli Ozelligin
empatik bir yaklasim ve sefkat iceren profesyonel bir
tutum oldugunu bildirmistir (6). Ayni ¢alismada,
hemsirelerin baskalariyla empati kurabilmesinin iyi
gelismis iletisim becerilerine sahip olmakla, hasta odakl
bakim verebilmekle ve yargilayici olmayan bir tutumla
saglanabilecegi vurgulanmustir.

Empati, bireylerin bagkalarinin olumlu ve olumsuz
duygularint anlamasim1 saglar. Boylece kisi, diger
bireylerin mutlulugunu paylasirken mutlu hissedebilir
ve benzer sekilde baskalarimin acilariyla empati
kurabilir. Empati, farkli insanlarin  duygularim
deneyimlemeyi kolaylagtirmaktadir. Hemgire-hasta
iligkisinde ise hastanin deneyimlerini, endiselerini ve
bakis agisin1 anlama firsat1 sunmaktadir.

Hemsireler miiltecilere bakim verirken kiiltiirel
farkliliklar, inanglar, iletisim ve dil farkliliklar1 gibi
sorunlar yasayabilmektedir. Hemsirelerin kargilastig1 bu

tir sorunlar, miltecilere yonelik tutumlarim
etkileyebilir (7). Saglik kurumlarinda calisan
hemsirelerde oldugu gibi hemsirelik dgrencilerinin de
kiiltiirel ve etnik farkliliklar nedeniyle miiltecilere
bakim verirken zorlandiklar1 belirlenmistir (8).
Hemsirelik 6grencilerinde empatik davraniglari ve diger
terapotik iletisim tekniklerini tesvik etmek, hemsirelik
egitiminin en temel unsurudur (9). Hemsirelik
egitiminde ve hemsirelik uygulamalarinda empatinin
onemi profesyonel hemsirelik orgiitleri ve hemsire
egitimcilerinin fikir birligi olusturdugu bir konu
olmasina ragmen, literatiir incelendiginde hemsirelik
okullarindaki miifredatlarin  yeterli igerige sahip
olmadig1 goriilmiistiir. Ayn1 zamanda bu konuyla ilgili
¢alismalarin sinirh sayida oldugu goriilmektedir. Sonug
olarak, oOgrenci hemsirelerde empatik becerilerin
gelistirilmesine yeterli ilgi gosterilmedigi ve konunun
onemsenmedigi anlagilmaktadir (10). Son yillarda
yapitlan  bazi  aragtirmalarda  ise = hemsirelik
ogrencilerinde empati, giiven ve sayginin azaldigi
belirlenmigtir ~ (10,11).  Tiirkiye'deki ~ hemsirelik
egitiminin verildigi hemsirelik ve saglik bilimleri
fakiiltelerindeki bazi1 derslerde ¢ocuk hastalarla iletigim,
¢ocuk hastaya empatik yaklagim, farkli etnik kokenlere
ve Kkiiltiirlere sahip insanlara kiiltiirlerarasi bakim
saglama vb. konular detayl sekilde anlatilmaktadir. Bu
arastirmada hemsirelik 6grencilerin ¢ocuklara yonelik
empatik egilimleri ile miilteci c¢ocuklara yonelik
tutumlarmin belirlenmesi amaglanmustir.

GEREC VE YONTEM
Arastrmanin Tiirti
Bu arastirma Kesitsel-tanimlayici-korelasyonel modelde
planlanmustir.
Evren ve Orneklem
Bu aragtirmanin evrenini Tirkiye'nin dogusundaki bir
devlet {tniversitesinde 2022-2023 bahar doéneminde
Saglik Bilimleri Fakiiltesi hemsirelik boliimiinde egitim
goren hemsirelik 6grencileri olusturmustur. Herhangi
bir 6rneklem se¢imine gidilmemis ve evrenin tiimiine
ulagilmaya caligtlmistir.  Arastirma 284  kisiyle
tamamlanmistir. Arastirmanin sonunda G*Power
3.1.9.2. ile yapilan gii¢ analizinde 0.80 etki biiyiikligi,
0.05 alfa degeri ve 0.95 gii¢ diizeyinde minimum
orneklem sayisinin 175 oldugu belirlenmistir.
Dahil Edilme Kriterleri
Arastirmaya katilmaya goniilli olan, aragtirmanin
yiiriitildiigi tarihte derslere devam eden Ogrenciler
arastirmaya dahil edilmistir.
Cikarilma Kriterleri
Aragtirma verilerini yarim birakan, anket sorularmi tam
olarak doldurmayan ve arastirmaya katilmak istemeyen
ogrenciler aragtirmadan ¢ikarilmistir.
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Verilerin Toplanmas:

Arasgtirma  verilerinin  toplanmasinda, daha fazla
katilimciya ulasmak icin ¢evrimici Google Forms
uygulamasi kullanilmistir. Anket linki, gerekli izinler
alindiktan sonra tim hemsirelik Ogrencileriyle
WhatsApp Tlizerinden paylasilmigtir. Veri toplama
stiresince katilimcilardan herhangi bir kisisel veri talep
edilmemistir. Cevrimigi ankete katilan kisilerden alinan
bilgiler, veri gizliligi prensiplerine uygun sekilde ve her
katilimcidan  bilgilendirilmis onam alinarak elde
edilmistir. Katilimcilardan ¢aligmaya baglamadan 6nce
bu formu onaylamalar: istenmistir. Coklu yanitlarin
Onlenmesi ve veri biitiinliigiiniin saglanmasi i¢in anket
formu her katilimcinin yalnizca bir kez doldurabilecegi
sekilde tasarlanmistir. Katilimeilar formu online olarak
doldurduktan sonra cevaplara sadece formu olusturan
arastirmactya ait olan sifreli bir kisisel bilgisayardaki
Google hesabindan ulagilabilmistir. Elde edilen verilerin
kopyast parola korumali bir bilgisayarda saklanarak,
verilere yalnizca arastirmacilarin  erismesine  izin
verilmistir. Depolanan anket yanitlar1 anonimlestirilmis
ve veriler Google Formlarda giivenli bir sekilde
saklanmustir.

Veri Toplama Araglart

Aragstirma verileri, tanitict bilgi formu, Empatik Egilim
Olgegi, Miilteci Cocuklara Yénelik Tutum Olgegi
kullanilarak toplanmuistir.

Tanitict bilgi formu (TBF)

Arastirmacilar tarafindan hazirlanan ve O6grencilerin
sosyodemografik ozellikleri (yas, cinsiyet vb.) ile ilgili
9 sorudan olusan bir formdur.

Empatik Egilim Olgesi (EEO)

Dokmen tarafindan 1988 yilinda kisilerin  bagka
bireylerle empati kurabilme potansiyellerini
degerlendirmek amaciyla gelistirilmis bir 6lgektir (12)
Empatik  Egilim  Olcegi, empatinin  duygusal
bilesenlerini ~ dlgmektedir. EEQ, 20 ifadeden
olugsmakta ve her bir ifadeye 1'den 5'e kadar puan
verilmektedir. Olcekteki 3, 6, 7, 8, 11, 12, 13 ve 15.
ifadeler olumsuz egilimi, diger ifadeler ise olumlu
egilimi ifade edecek sekilde hazirlanmustir. Olgekteki
ifadelerden olumlu olan ifadeler dogrudan, olumsuz
olanlar tersinden puanlanmaktadir. Olgekten alinacak
minimum puan 20, maksimum puan ise 100 olup,
puanin yiiksek olmasi empatik egilimin yiiksek
oldugunu; diisiik olmasi empatik egilimin diisiik
oldugunu gostermektedir. Olgek, yiiksek i¢ tutarlik ile
Cronbach alfa 0,82 olarak bildirilmistir. Bu arastirmada
6lgegin Cronbach alfa degeri 0,72 olarak belirlenmistir.
Miilteci Cocuklara Yonelik Tutum Olcegi (MCYTO)
MCYTO, ev sahibi iilke vatandaslarmin miilteci
cocuklara yonelik tutumlarimi belirlemek amaciyla
Angelidou, Aguaded-Ramirez ve Rodriguez-Sabiote
tarafindan gelistirilmistir (13). Olgegin Tiirkce gecerlik
ve giivenirlik ¢alismasi Aydogdu ve Peksen Akga
tarafindan yapilmistir. Olgegin gelistirilme

caligmalarina 535 katilimci (18-24 arasi; %26,6, 25-35
arast; %53,9, 36-55 arasi; 16,2, 56 ve tistii; %3,3) dahil
edilmistir. Olgek, tutum (24 madde) ve duygu (10
madde) olmak {iizere iki alt boyut ve 34 maddeden
olusmaktadir. Olgegin giivenirlik analizleri kapsaminda
Cronbach alfa degeri incelenmis, tutum alt boyutu i¢in
0,92, duygu alt boyutu i¢in 0,68 olarak belirlenmistir.
Sonug olarak 6lgegin gegerli ve giivenilir bir 6lgme araci
oldugu kanitlanmistir (14). Bu aragtirmada ol¢egin
tutum alt boyutu i¢in Cronbach alfa degeri 0,83; duygu
alt boyutu i¢in 0,79 olarak belirlenmistir.

Verilerin Analizi

Doldurulan veri toplama formlar1 iki arastirmaci
tarafindan bagimsiz olarak kontrol edilmis ve eksik
doldurulan formlar ¢aligma disinda birakilmigtir. Veri
analizlerinde SPSS 25 ve AMOS 23 paket programlar1
kullanilmigtir.  Tamimlayict  veriler ve &grencilerin
empatik egilimini belirlemek i¢in ortalama, ylizde;
empatik egilim ile miilteci ¢ocuklara yonelik tutumun
alt boyutlar1 arasindaki iliskiyi incelemek igin
korelasyon analizi kullanilmigtir. Tanimlayic1 verilerin
ortalamasinin  karsilastirnlmasinda Student t testi,
Mann-Whitney-U testi, one-way ANOVA testi ve
Kruskal-Wallis-H testi, olg¢eklere verilen cevaplarin
karsilagtirmasinda korelasyon analizi kullanilmustir.
Tiim testlerde anlamlilik diizeyi p<0,05 olarak kabul
edilmistir.

BULGULAR
Ogrencilerin %64,8'inin kadin, %25,7'sinin dérdiincii
smif  Ogrencisi  oldugu  belirlenmistir.  Ayrica
katilimcilarin %73,9'unun akademik basarisinin ve
%77,8'inin ekonomik durumunun orta diizeyde oldugu
goriilmiistiir. Ogrencilerin %29,9'unun kiz, %30,6'sinin
erkek kardesi bulunmamaktadir. Katilimeilarin
%355,6's1 boliimii isteyerek tercih ettigini, %54,9'u il
merkezinde, %57,4'i devlet/6zel yurtta kaldigini, %68'i
ailesinde saglik c¢alisan1 bulunmadigimi ve %48,9'u
duygusal kisilik yapisinda oldugunu belirtmistir
(Tablo 1).
Ogrencilerin ~ Empatik  Egilim  Olgegi  puan
ortalamalarinin ~ 56,48+6,73  (en  disik=39, en
yiiksek=80); Miilteci Cocuklara Yénelik Tutum Olgegi
Tutum alt boyutu puan ortalamalarinin 61,99+7,03 (en
diisiik=44, en yiiksek=88), Miilteci Cocuklara Yonelik
Tutum Olgegi Duygu alt boyutu puan ortalamalarinin ise
23,75¢4,21 (en diisik=12, en yiiksek=35) oldugu
belirlenmistir. Bu durum 6grencilerin orta seviyede bir
empatik egilime, miilteci ¢ocuklarla ilgili orta seviyede
bir tutum ve duyguya sahip oldugunu gostermektedir.
Empatik Egilim Olgegi ile Miilteci Cocuklara Yonelik
Tutum Olgeginin tutum ve duygu alt boyutlar1 arasinda
pozitif yonde anlamli bir iliski oldugu belirlenmistir.
(Tablo 2).
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Tablo 1: Ogrencilerin bazi sosyodemografik dzelliklerine gére Empatik Egilim Olgegi ve Miilteci Cocuklara Yonelik Tutum Olgeginden aldig1 puan ortalamalarmin dagilimi (N= 284)
i " -
Degisken n % EEO Test P MCYTO-T* Test P MCYTO-D? Test =)
Ort+SS Ort+SS Ort+SS

Cinsiyet
Erkek 100 355 8124747 63.16:8.12 24.91+439

t=3.07 0.002 2 _ t=208 0.038? t=3.48 0.001°
Kadin 184 648 55.58+6.13 61.35+6.23 23.1243.99
Siif
Birinci simf 69 243  56.32+5.66 60.97+6.23 23.29+3.44
Ucgilincii stif 70 254  5524+4.65 61.9649.14 23.71+4.74
Dérdiincii sinif 73 257 57.19+£8.10 64.27+5.10 24.63+4.38
Akademik basari
Iyi 57 201 62.18+4.46 63.84+6.18 26.01£5.07

KWx = ¢ —— KWx= c

Orta 210 739 55934655 KWx=1923  0000¢  61.74+7.05 647 0014 “2azsmne 0 0093
Kot 17 6.0 56.77+£7.20 58.76+6.23 23.40+4.10
Ekonomik durum
Iyi 21 74  56.2446.85 64.57+8.73 24.76+4.19 KWx?= c
Orta 221 778 56.13£6.62 KWx?=3.68 0.159°¢ 61.58+6.97 3107 0.212°¢ 23.59+4.30
Koti 42 148  58.40+7.06 62.81+6.20 24.10+3.74
Kiz kardes sayisi
Kardesi olmayanlar 85 299 56.11+6.54 61.24+7.26 23.8244.04
Bir kardesi olanlar 56 197 56.57+5.16 61.234+6.20 22.88+4.29
Iki kardesi olanlar 58 204  58.33+£8.96 F=1.96 0.151° 63.91+8.43 F=2.08 0.083° 23.93+£3.90 F=4.72 0.001°
Ug kardesi olanlar 43 151  55.09+£5.54 60.79+6.17 22.40+4.10
Dort ve tizeri kardesi olanlar 42 148  55.9545.67 63.07+5.80 25.90+4.27
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Erkek kardes sayis1
Kardesi olmayanlar 87 306 56.22+5.53 61.77+6.53 23.95+4.19
Bir kardesi olanlar 80 282 56.13+7.31 61.98+6.99 23.64+4.01
Iki kardesi olanlar 52 183  58.69+8.29 F=225 0.063° 61.54+8.03 F=041 0.798° 23.98+4.28 F=0.19 0.940°
Ucg kardesi olanlar 35 123  54.54+6.01 63.37+£7.57 23.4044.69
Dort ve lizeri kardesi olanlar 30 106 56.57+5.44 61.80+6.27 23.47+4.34

Boliimii tercih etme durumu

[steyerek tercih edenler 158 556  55.94+7.13 =151 0.131 2 62.08+6.95 = 0.5 079ga  2335%4.33 =177 0.077 2
Istemeyerek tercih edenler 126 444  57.1546.16 61.87+7.15 24.25+4.02

Yasadigr yer

il 156 549  56.81+7.79 62.35+7.21 22.62+4.23

flge 76 268  56.38+6.79 F=0.07 0.925° 62.19+7.38 F=0.47 0.6200  24.43+4.26 F=4.85 0.008°
Belde/koy 52 183  65.43+5.86 61.32+6.14 23.1343.89

Kaldig1 yer

Aile/akraba yaninda 99 349 56.78+6.37 61.74+6.54 24.6+3.75

Devlet/ozel yurt 163 574 5468468 KWx=218  0.335°¢ 61.99+7.03 '\(")_V,;__ 0.831c  25.55+3.18 “ﬁ;; 0.004 ¢
Ogrenci evi 22 77  56.56%7.15 62.05+7.62 23.07+4.47

Ailede saghk calisanmi olma durumu

Evet 91 320 56.40+6.14 =013 0.891 ¢ 61.20+6.19 = 1.29 01052 _ 23894367 =0.38 0.701 %
Hayir 193 680 56.51+7.01 62.36+7.38 23.68+4.46

Kisilik yapisi

ice doniik 26 92  5595+6.83 61.88+5.49 24.38+3.82

Disa doniik 59 243 56.61+7.01 KWx2=0.87 0.047 ¢ 60.72+7.44 KWx2= 0.024 ¢ 22.75+5.06 KWx?= 0.043¢
Mantikli/kuralci 50 176  56.90+6.53 60.92+5.43 1.164 03824391 219

Duygusal 139 489  58.12+5.77 62.95+7.54 24.60+3.76

aStudent t testi, ® One-way ANOVA testi, ¢ Kruskal-Wallis-H testi, Ort: Ortalama, SS: Standart sapma, f EEO: Empatik Egilim Olgegi,  MCYTO-T: Miilteci Cocuklara Yénelik Tutum Olgegi tutum alt
boyutu, $ MCYTO-D: Miilteci Cocuklara Yonelik Tutum Olgegi duygu alt boyutu.
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Tablo 2: Empatik Egilim Olgegi ile Miilteci Cocuklara
Yénelik Tutum Olgegi puanlari arasindaki iliski

Olgek 1 2 3
1. EEOf 1.000 0.235¢ 0.187°¢
- 0.000 0.002
2. MCYTO-T* 1.000 0.326 ¢
- 0.000
3. MCYTO-D? 1.000

t EEO: Empatik Egilim Olgegi, ¢ MCYTO-T: Miilteci
Cocuklara Yonelik Tutum Olgegi tutum alt boyutu, *
MCYTO-D: Miilteci Cocuklara Yonelik Tutum Olgegi duygu
alt boyutu, ¢ Pearson korelasyon katsayisi. 0.05 diizeyinde
anlamli iligki.

TARTISMA

Bakim vermenin hemsireligin temel gorevi oldugu
bildirilmektedir (15). Hemsirenin bu gorevini yerine
getirebilmesi sefkat, empati vb. dzellikleri bilmesi ve
uygulanmastyla miimkiin olabilir. Hemsireler terapotik
bir iligki gelistirilerek ve hasta merkezli bakim sunarak
rollerini etkin bir sekilde uygulayabilir. Hemsirelik
ogrencilerinin ¢ocuklara yonelik empatik egilimleri ile
miilteci ¢ocuklara yonelik tutumlarinin belirlenmesi
amaciyla yapilan bu arastirmada erkek Ogrencilerin
kadinlara gore empatik egilim ve miilteci ¢ocuklara
yonelik tutum puan ortalamalar1 daha yiiksek
bulunmustur. Heidke ve ark.'nin, 6grenci hemsirelerde
empatiyi arttirmak i¢in bir miidahale ydnteminin
etkinligini degerlendirdigi c¢aligmada katilimcilarin
¢ogunun kadinlardan olustugu, kadinlarin savunmasiz
gruplara karsi orta seviyede bir empati diizeyine sahip
oldugu bildirilmistir (4). Benzer sekilde Castellon-
Montenegro ve ark., erkek hemsirelik 6grencilerinin
kadinlara gore daha yiiksek empatik egilimleri oldugunu
belirtmistir (16).

Bu aragtirmada son smif 6grencilerinin daha yiiksek
empatik egilime ve cocuk haklarina yonelik tutuma
sahip oldugu belirlenmistir. Bu sonu¢ bugiine kadar
literatiirde belirtilen ¢aligmalarin aksini géstermektedir
(17). Ward ve ark., Ogrencilerin lisans derslerinde
gelistirdikleri herhangi bir empatik becerinin mesleki
uygulamalarda devam ettirilmedigini  belirterek
ogrencilerin akademik dereceleri ilerledikce empati
diizeyinin giderek diistiiglini savunmustur (10).
Castellon-Montenegro ve ark., lisans son sinif
ogrencilerinde empatik egilim diizeyinin arttigim
bildirmektedir (16). Empatik egilimin empatik
yetenege  doniisebilmesi i¢in  erken  donemde
gelistirilmesi gerektigi savunulmaktadir. Bu doniigiim
ogrencilerin  mesleki c¢abalar1 igin siirdiiriilebilir
insancil davranigsal beceri gelistirmelerine yardimei
olabilir (4). Ogrencilerin

miifredatlarda yer alan ve empatik egilim ile
farkindaliklarini arttirabilecek derslerden olumlu yonde
etkilenmis olabildikleri, 6grenim siirecinde elde edilen
olumlu deneyim ve bilgilerin 06grencilerin farkli
kiiltiirlerden bireylerle etkilesimlerinde olumlu bir
etkisinin oldugu diisiiniilmektedir.

Birgok arastirmada hemsirelerin empatik davraniglarin
engelleyen faktorlerin zaman eksikligi, meslektaglardan
destek gormemek, kisilik tarzi ve hastalara yonelik
kaygilar oldugu belirtilmektedir (10,18). Mannix ve
ark., iyi egitimli Ogrenci hemsirelerin empatik
egilimlerinin daha yiiksek oldugunu bildirmistir (19).
Bu aragtirmada ogrencilerin  akademik basarisinin
empatik egilim ve ¢ocuklara yonelik tutum puanlarin
arttirdigi  belirlenmistir.  Bu sonu¢ Reid-Ponte'nin,
calisma sonuclarinin aksini gostermektedir (20). Reid-
Ponte, hemsirelerin yast ve deneyiminin arttik¢a sozlii
tepki verme ve hastalar1 dinleme becerisinin azaldigimi
bildirmektedir. Oysa ki hemsireler zamanla bilgi ve
becerilerini arttirirken, bir yandan da hasta bakimini
planlamada ek teknik beceriler edinmektedir. Ozellikle
klinik uygulamalarin baslamasiyla birlikte Ggrenciler
teorik bilgilerini pratik edebilme olanagi kazanirlar. Bu
sayede profesyonel hemsirelik rollerini daha iyi
kavrayarak hastalarla empatik iletisim kurmak igin
gereken kisileraras1 iligkileri gelistirebilirler. Bu
nedenle, Ogrencilerin daha fazla empatik egilim
kazanabilmesi icin profesyonel hemsirelik
uygulamalarint gézlemlemesi gerekmektedir. Boylece
ogrencilerin  empatik  davramiglart  taklit  etme
olasiliklarinin artacagi disliniilmektedir. Hemsirelik
ogrencilerinin miiltecilere yonelik
Tirkiye'nin ¢ok etnikli ve ¢ok dinli yapisindan
etkilenmis olabilir. Aktas ve ark., Tirkiye'de miiltecilere
yonelik tutumun zaman zaman yasanan ¢atigmalardan,

tutumlari,

Suriyeli gd¢men akinindan, miilteci politikalarindan ve
siginmacilara yonelik genel kamuoyu tutumlarindan
etkilenebildigini bildirmistir (21). Amiri ve Heydari,
tarafindan Iran'da yiiriitiilen bir calismada hemsirelerin
farkli  Kkiiltiirlerden
distincesinden hoslanmadigi, dini ve giinliik yasam
rutinleri nedeniyle g¢atigmalar yasadiklar1 ve miilteci
hastalara giivenmedikleri bildirilmistir (22). Ozaydin ve
ark.'nmin, calismasinda ise hemsirelik 6grencilerinin
miiltecileri tanima ve iletisim kurma konusunda
Onyargilarinin olabildigi belirlenmistir (23).
Ogrencilerin  tutum puan ortalamalarimin  yiiksek
diizeyde olmamasinin farkli kiiltiirel, dinsel ve irksal
kokenden gelen insanlarla ilgili tilke i¢indeki politika ve
tutumlardan etkilendigi diisiiniilmektedir. Ozaydin ve
ark., duygusal yap1 ve kiiltiirel duyarliligin 6grencilerin
miiltecilere yonelik tutumu {lizerinde olumlu etkisi
oldugunu belirtmistir (23).

hastalara bakim verme

Empati, kavramsal olarak kisinin bilis ve duygu aginin
farkli yonleriyle iligkilidir. Duygusal empati
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ihtiya¢ sahibi bagka bir kisinin durumunu algilamayi
gerektirmektedir. Bu arastirmada duygusal kisilik
yapisinda oldugunu belirten hemsirelik 6grencilerinin
daha ytiksek empatik egilim ve ¢ocuk haklarina yonelik
tutum puan ortalamasi oldugu belirlenmistir. Batson ve
ark., duygusal yapinin empatik egilim {izerinde etkili
oldugunu bildirmistir (24). Airagnes ve ark., kisilik
6zelliklerinin 6grencilerdeki empatiyle iliskili oldugunu
belirtmistir  (25). Bu sonuclar dogustan gelen
ozelliklerin bireylerle olan iliskilerde ve davranig
oriintiilerinin sergilenmesi siirecinde etkili olabildigini
gostermektedir.

Bu arastirmamin bazi smirliliklart bulunmaktadir. 1k
olarak ¢aligma Tirkiye'de sadece bir {iniversitenin
hemgirelik  boliimii  dgrencileriyle  yiirlitiilmiistiir.
Dolayisiyla orneklem tiim iiniversite Ogrencilerini
temsil etmemektedir. Dolayisiyla bu caligmanin
bulgular1 genellestirilemez. Ikincisi, verilerin 6z
bildirime yonelik Olgekler kullanilarak toplanmig
olmasidir. Bu nedenle dgrencilerin empatik egilimleri
ile miilteci c¢ocuklara yonelik tutumlarimi belirleyen
diger degigkenlerin belirlenmesi miimkiin olmamustir.
Ucglinciisii, arastirmaya katilan hemsirelik 6grencilerinin
¢ogu kadindir ve 6rneklem ¢ogunlukla kadin hemsirelik
ogrencilerinden olusmustur. Sonuglar yorumlanirken
cinsiyet yanlihigmimn varligi dikkate alinmalidir. Tiim bu
simirliliklara ragmen tiim smiflarda egitim goéren
hemsirelerin arastirmaya dahil edilmis olmasi diger
ogrencilere karsilastirma yapilmasi agisindan dnemlidir.
Bu arastirmada hemsirelik 6grencilerinin empatik
egilim ve miilteci ¢ocuklara yonelik tutumlarinin orta
seviyede oldugu belirlenmistir. Duygusal kisilik
yapisinda oldugunu belirten Ggrencilerin  empatik
egilimleri ile miilteci ¢ocuklara yonelik tutumlarimin
daha olumlu oldugu gériilmiistiir. Ogrencilerin empatik
egilimlerini ve miiltecilerle ilgili tutumlarini belirleyen
birgok faktér bulunabilir. Bu nedenle yapilacak
arastirmalarda bu durumu belirlemek igin genis
orneklem biiyiikliigiine sahip gruplarla ¢aligilmast
gerekmektedir. Aile ziyaretleri, okul saglik taramalari,
saglik  egitimleri gibi  uygulamalar sayesinde
ogrencilerin miilteci gocuklara yonelik olumlu tutum
gelistirmeleri  saglanabilir. Bu nedenle hemsirelik
miifredatlarinda yabanci diigsmanligy, kiiltiirel duyarlilik
konularmin yer almasi ve hemsirelik 6grencilerinin
bazi mesleki uygulamalarini miiltecilerin bulundugu
bolgelerde yapmasi faydali olabilir.

Cikar Catismast Beyani: Yazarlar arasinda herhangi bir
¢ikar catigmast bulunmamaktadir.

Katkr Orami Beyani: Anafikir/Planlama: AS, ST;
Analiz/Yorum: AS, ST; Veri Saglama: AS, ST; Yazim:
AS, ST; Gozden Gegirme ve Diizeltme: AS, ST;
Onaylama: AS, ST

Destek / Tesekkiir Beyani: Caligmada hicbir kurum ya
da kisiden finansal destek alinmamustir. Aragtirmaya
katilan &grencilere tesekkiir ederiz.

Etik Kurul Onami: Bingdl Universitesi Saglik Bilimleri
Bilimsel Arastirma ve Yayin Etigi Kurulu'ndan (Karar
no: E.96755, Tarih: 08.02.2023) ve Bingél Universitesi
Saglik Bilimleri Fakiiltesi Dekanligi'ndan (Karar no:
E.98203, Tarih: 22.02.2023) gerekli olan etik ve kurum
izinleri alinmustir.

Bu ¢alisma 14-16 Nisan 2023 tarihlerinde diizenlenen
ICHEAS 4th International Conference on Health,
Engineering and Applied Sciences'te sozel bildiri (6zet)
olarak sunulmustur.
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EVALUATION OF RECOVERY BY STAPES REFLEX IN
PATIENTS WITH PERIPHERAL FACIAL PARALYSIS

Periferik Fasiyal Paralizisi Olan Hastalarda Stapes Refleksiyle fyilesmenin Degerlendirilmesi

Ela COMERT!

Yasin TEKIN?

1 Department of Otorhinolaryngology, Faculty of Medicine, Kirtkkale University, KIRIKKALE, TURKIYE

ABSTRACT
Objective: The aim of this study was to investigate the acoustic

reflex in different frequencies at the time of diagnosis, during
the treatment and follow-up of patients with idiopathic
peripheral facial nerve palsy and compare these results with
House-Brackmann clinical scoring to determine the prognostic
value of acoustic reflex in these patients.

Material and Methods: Thirty-three adult patients with
idiopathic peripheral facial palsy (aged 18-77 years, 16 male, 17
female) were included in the study. All the patients were
clinically graded with House-Brackmann clinical scoring and
acoustic reflex test was performed at the time of diagnosis, 1%,
2nd 3rd 4t \weeks, 2" and 3@ month. Ipsilateral acoustic reflex
thresholds were measured from both ears with impedance
audiometry using a 226 Hz probe tone.

Results: Significant relation was observed between the
presence of sequel and initial grade and absence of acoustic
reflex at 0.5, 1, 2 kHz at time of diagnosis. In addition, after the
1st week, a significant relation was also detected at 4 kHz
frequency during all the follow-up period. The risk of sequelae
would increase more than 3 times as the initial grade value
increased.

Conclusion: The present study revealed the relation between
the sequel and initial high grade, the absence of acoustic reflex
at 0.5, 1, 2 kHz at time of diagnosis in addition with high age.
Statistics does not support the same relation at 4 kHz frequency
at time of diagnosis. However, statistic reveals that only the
initial grade can best predict the risk of sequel, in addition, the
risk of sequel increases more than 3 times as the initial grade
value increase.
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(07
Amag: Bu calismanin amaci idiyopatik periferik fasiyal
paralizi olan hastalarin tani aninda, tedavi ve takibinde farkli
sikliklardaki akustik refleksleri aragtirmak ve bu sonuglar
klinik

prognostik degeri belirlemektir.

House-Brackmann skorlamas1 ile karsilastirarak

Gerec¢ ve Yontemler: Calismaya idiyopatik periferik fasiyal
paralizi olan 33 yetiskin hasta (18-77 yas arasi, 16 erkek, 17
kadin) dahil edildi. Tiim hastalar House-Brackmann klinik
skorlamasi ile klinik olarak evrelendi ve tani aninda, 1., 2., 3.,
4. hafta, 2. ve 3. ayda akustik refleks testi yapild1. Ipsilateral
akustik refleks esikleri, 226 HZ'lik bir prob tonu kullanilarak
empedans odyometrisi ile her iki kulaktan 6l¢tildii.

Bulgular: Sekel varligi ve baslangic evresi ile tan1 anindaki
0.5, 1, 2 kHz'de akustik refleksin olmamasi arasinda anlaml
iliski gozlendi. Ayrica 1. haftadan sonra tiim takip siiresi
boyunca 4 kHz frekansinda da anlamli bir iligki tespit edildi.
Baslangi¢ evresi arttik¢a sekel riskinin 3 kattan fazla artacagi
gorildi.

Sonug: Bu ¢alisma, ilerleyen yas ile birlikte tani1 aninda 0.5, 1,
2 kHz'de akustik refleksin olmamasi ve baslangigtaki yiiksek
evre ile sekel arasindaki iliskiyi ortaya koymustur. Ancak
istatistiksel inceleme sekel riskini yalnizca baslangic evresinin
en iyi sekilde tahmin edebilecegini, ayrica baslangic evresi
arttikga sekel riskinin 3 Kkattan fazla artacagini ortaya

koymustur.

Anahtar Kelimeler: Fasiyal paralizi, akustik direng¢ testleri,
prognoz
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INTRODUCTION

Idiopathic peripheral facial nerve palsy (Bell’s palsy) is
an acute peripheral facial palsy that presents with rapid
onset of weakness on one side of the face (1). It is caused
by the inflammation of the facial nerve of an unknown
cause. Although the presenting symptom is facial
weakness, usually dysfunction is seen in all the
branches. Electrophysiological and topographic tests
measure the function of these branches and are used to
determine the prognosis. Acoustic reflex (AR) test is one
of the topographic tests that is widely used (2). It is a
part of an impedance audiometry test and it measures the
lowest intensity level of audiologic stimulus at which
the stapedius muscle contraction is detected, called the
AR threshold. It can be measured for different
frequencies and the physiological value of ART is 85
dBHL (2). Lack of AR is asign of facial palsy and return
of AR to normal is a sign of healing and good prognosis
(3). There is further need for study regarding which
frequency should be employed as the stimulation
frequency for inducing stapedial reflex (3).

The aim of this study was to investigate the ARs in
different frequencies at the time of diagnosis, during the
treatment and follow-up of patients with idiopathic
peripheral facial nerve palsy and compare these results
with House-Brackmann clinical scoring to determine the
prognostic value of AR in these patients. In addition, this
study is performed to find the relationship between ARs
and the presence of sequel at the end of the follow-up.

MATERIALS AND METHODS
Thirty-three adult patients with idiopathic peripheral
facial palsy (aged 18-77 years, 16 male, 17 female) were
included in the study. Patients were required to have no
abnormal findings on otoscopic examination, normal
pure-tone hearing thresholds (<20 dB HL at 0.25, 0.5, 1,
2, 3, 4, 6, and 8 kHz), and no reported history of ear
surgery, head trauma or neurological disorder. Other
inclusion criteria were <3 days from onset of symptoms,
no history of systemic disease, completing appropriate
steroid therapy (1mg/kg methylprednisolone for 3 days,
following reducing doses). All the patients were
clinically graded with House-Brackmann clinical
scoring and AR test was performed at the time of
diagnosis, 1%, 2", 31, 4" weeks, 2" and 3" month.
Ipsilateral AR thresholds were measured from both ears
with impedance audiometry (Inventis clarinet plus)
using a 226 Hz probe tone (trains of 40 ms pulses). All
patients had normal tympanometric results (middle-ear
compliance 0.3-1.5 cm?®, middle-ear pressure -50 to +50
daPa, and ear canal volume between 0.6 and 1.5 cm?®).
Calibration was performed before each test. For each
patient 0.5, 1, 2 and 4 kHz pure tone presented
ipsilaterally. The reflex threshold was identified as the

lowest stimulus intensity resulting in a reduction in
middle-ear compliance of >0.02 ml.

All patients gave informed written consent. The study
was approved by Kirikkale University Clinical Research
Ethics Committee (Number:2021.04-06) and supported
by University of Kirikkale Scientific Research Project
Committee (no: 2021/073).

Statistical Analysis

Study data were analyzed and compared using SPSS
version 20.0 (IBM, USA). Kolmogorov-Smirnov test
was used to test the normal distribution of the data of the
study. Parametric data were expressed as
meantstandard deviation and categorical data as
numbers (%).

Independent Samples T-test was used for comparison of
parametric data (p<0.05). Categorical variables were
analyzed using the Pearson chi-square test (p<0.05).
Wilcoxon Signed Ranks test was used in the analysis of
re-measured data (p<0.05).

Spearman's rho Correlation test was used to show the
statistical correlation between the data (p<0.05).
ROC-curve analysis was performed to determine which
study parameters could predict patient prognosis at the
end of long-term follow-up. Cut-off values were
obtained to determine the sensitivity and specificity
ratios of the parameters. Binary Logistic Regression test
was used to determine the best prognostic predictor
parameter (p<0.05).

RESULTS
The distribution of gender, grade of facial palsy, the
presence of AR and sequel according to the follow-up
periods are presented in Table 1.
The relationship between the presence of AR (for each
frequency and the follow-up periods) and prognosis of
facial palsy was investigated by dividing the population
into two groups, as follows: completely recovered and
recovered with sequel. Significant relation was observed
between the presence of sequel and initial grade and
absence of AR at 0.5, 1, 2 kHz at time of diagnosis. The
data are presented in Table 2.
In addition, after the 1st week, a significant relation was
also detected at 4 kHz frequency during all the follow-
up period. The data including the relation between the
presence of sequel and grade and AR at 1st week, 2™
and 3" month are presented in Table 3, 4 and 5.
According to the findings at the time of diagnosis,
positive correlations were detected between sequel and
age (r=0.355, p=0.043) and grade (r=0.531, p=0.001).
Negative correlations were detected between sequel and
0.5 kHz AR (r=-0.380, p=0.029), 1 kHz AR (r=-0.356,
p=0.042) and 2 kHz AR (r=-0.356, p=0.042) responses.
At 1%t week, positive correlations were detected between
sequel and age (r=0.355, p=0.043) and grade (r=0.361,
p=0.039).
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Table 1: The distribution of variables according to the follow-up periods

Variable Diagnose 1. week 2. week 3. week 4, week 2. month 3. month
Age 45211777
(year)
Gender Male n(%) 16 (48.5) - - - - - -
Female
%) 17 (51.5) ] - ; ; ] ]
Grade - - 4 (12.1%) 13 23 26 27 (81.8%)
(39.4%)  (69.7%)  (78.8%)
5 (15.2%) 20 14 6 5 (15.2%)
(36.4%)  (60.6%)  (424%)  (182%)  (12.1%)
3
13 (39.4%) (4512%) 6(182%) 3(9.1%) 1(30%) 3(9.1%) 1(3.0%)
4 9(27.3%) 3 (9.1%) - 2(6.1%) 2 (6.1%) - -
5 2(6.1%) 2(61%) 3(9.1%) 1(3.0%) 1 (3.0%) - -
6 4(121%) 1 (3.0%) - - - - -
0.5 kHz Absent
A oo 20(606)  12(36.4) 700(21.2) 5(152) 4(121) 4(121)  4(121)
r':(r(;f)e”t 13(30.4)  21(636) 26(78.8) 28(84.8) 29(87.9) 29(87.9) 29 (87.9)
1 kHz Absent
AR oo 21(636) 11(333) 6(182) 5(152) 4(121) 4(121)  4(121)
Present
n(roi)s)e” 12(36.4)  22(66.7) 27(81.8) 28(848) 29 (87.9) 29(87.9) 29 (87.9)
ig”z ':(Ef);*”t 21(636) 13(39.4) 8(242) 7(12) 5(152) 4(121)  4(12.1)
PTESETT 12 4
%) (364)  20(60.6) 25(75.8) 26(78.8) 28(84.8) 29(87.9) 29 (87.9)
f\FkQHZ nA(E;j)e”t 23(69.7)  18(545) 0(00) 11(333) 7(l2) 5(152)  5(15.2)
Present 10 (303
%) (303)  15(455) 33(100) 22(66.7) 26(78.8) 28(84.4) 28 (84.4)
Sequel ADSENt _
%) - - - - - 27 (81.8)
Present
(%) - - - - - 6 (18.29)
AR: Acoustic reflex
Table 2: Relation between the presence of sequel, grade and AR at time of diagnosis
Sequel (-) Sequel (+)
Variable Mean + SD/ Mean + SD/ t/ X2 p
N (%) N (%)
Age 42371751 58+13.68 -2.396* 0.050
Grade 1 - - 14.514% 0.006
2 5 (15.2) 0(0.0)
3 13 (39.4) 0(0.0)
4 6 (18.2) 3(9.0)
5 2 (6.1) 0(0.0)
6 1(3.0) 3(9.0)
0.5 kHz AR Absent 14 (42.4) 6 (18.2) 47671 0.029
Present 13 (39.4) 0(0.0)
1kHz AR Absent 15 (45.5) 6 (18.2) 4.190% 0.041
Present 12 (36.4) 0(0.0)
2kHz AR Absent 15 (45.5) 6 (18.2) 4.190% 0.041
Present 12 (36.4) 0(0.0)
4kHz AR Absent 17 (51.5) 6 (18.2) 3.188t 0.074
Present 10 (30.3) 0(0.0)

*: tvalue, Independent Samples t-test, +: X2 value, Pearson chi-square test, p<0.05, AR: Acoustic reflex
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Table 3: Relation oetween the presence of sequel, grade and AR at 1st week

Sequel (-) Sequel (+)
Variable N (%) N (%) X2 p
Grade 1 - - 15.186 0.004
2 11 (33.3) 1(3.0)
3 13 (39.4) 2 (6.1)
4 309.1) 0 (0.0
5 0 (0.0 2 (6.1)
6 0(0.0) 1(3.0)
0.5 kHz AR Absent 6 (18.2) 6 (18.2) 12.833 <0.001
Present 21 (63.6) 0 (0.0
1kHz AR Absent 6 (18.2) 5 (15.2) 8.250 0.004
Present 21 (63.6) 1(3.0)
2kHz AR Absent 8(24.2) 5 (15.2) 5.930 0.015
Present 19 (57.6) 1(3.0)
4 kHz AR Absent 12 (36.4) 6 (18.2) 6.111 0.013
Present 15 (45.5) 0 (0.0)
X2 value, Pearson chi-square test, p<0.05, AR: Acoustic reflex
Table 4: Relation between the presence of sequel, grade and AR at 2nd month
Sequel () Sequel (+)
Variable N (%0) N (%) X2 p
Grade 1 25 (75.8) 1(3.0) 19.814 <0.001
2 2 (6.1) 2(6.1)
3 0 (0.0 3(9.0)
4 - -
5 - -
6 - -
0.5kHz AR Absent 0(0.0) 4 (12.1) 20.483 <0.001
Present 27 (81.8) 2(6.1)
1kHz AR Absent 0 (0.0) 4(12.1) 20.483 <0.001
Present 27 (81.8) 2(6.2)
2kHz AR Absent 0 (0.0) 4(12.1) 20.483 <0.001
Present 27 (81.8) 2(6.2)
4 kHz AR Absent 0 (0.0) 5(15.2) 26.518 <0.001
Present 27 (81.8) 1(3.0)
X2 value, Pearson chi-square test, p<0.05, AR: Acoustic reflex
Table 5: Relation between the presence of sequel, grade and AR at 3rd month
Sequel (-) Sequel (+)
Variable N (%) N (%) X2 p
Grade 1 27 (81.8) 0 (0.0) 33.000 <0.001
2 0 (0.0 5 (15.2)
3 0 (0.0 1(3.0)
4 - -
5 - -
6 - -
0.5kHz AR Absent 0(0.0) 4(12.1) 20.483 <0.001
Present 27 (81.8) 2(6.1)
1kHz AR Absent 0(0.0) 4 (12.1) 20.483 <0.001
Present 27 (81.8) 2 (6.1)
2kHz AR Absent 0 (0.0 4(12.1) 20.483 <0.001
Present 27 (81.8) 2 (6.1)
4 kHz AR Absent 0 (0.0 5 (15.2) 26.518 <0.001
Present 27 (81.8) 1(3.0)

X2 value, Pearson chi-square test, p<0.05, AR: Acoustic reflex
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Negative correlations were detected between sequel and

0.5 kHz AR (r=-0.632, p<0.001), 1 kHz AR (r=-0.500,
p=0.003), 2 kHz AR (r=-0.424, p=0.014) and 4 kHz AR
(r=-0.430, p=0.012) responses. The AR at all
frequencies were negatively correlated with sequel at
2nd 31d 4% weeks and 2" and 3™ months (p<0.001).

At the end of the ROC-Curve analysis, it was thought
that the following parameters could predict the
possibility of sequel at the end of long-term follow-up:
the age >51 (AUC=0.765, p=0.045, sensitivity=83%,
specificity=70%), the grade value measured at baseline
>3 (AUC=0.880, p=0.004, sensitivity=100%,
specificity=75%), the absence of 0.5 kHz AR at the 3rd
month  (AUC=0.167, p=0.012, sensitivity=77%,
specificity=100%), the absence of 1 kHz AR at the 3rd
month (AUC=0.167, p=0.012, sensitivity=77%,

specificity=100%), the absence of 2 kHz AR at the 3rd
month  (AUC=0.167, p=0.012, sensitivity=77%,
specificity=100%) and the absence of 4 kHz AR at the
3rd month (AUC=0.083, p=0.002, sensitivity=83%,
specificity=100%).

At the end of the Logistic Regression analysis which was
applied to test which of these parameters could best
predict sequelae in patients in long-term follow-up, only
the initial grade was found to be the parameter that could
best predict the risk of sequelae (B=1.335, Wald=6.988,
p=0.008). In addition, considering the odds ratio values
obtained at the end of this analysis, it was assumed that
the risk of sequelae would increase more than 3 times as
the initial grade value increased (Odds ratio=3.802, 95%
Confidence Interval 1.412-10.234) (Table 6).

Table 6: Results of ROC-Curve analysis and logistic regression test for sequel and prognosis (p<0.05)

ROC-Curve analysis for sequel

OEO04-C
Variable AUC p Cut-off value  Sensitivity Specificity L
ower Upper
Age 0.765 0.045 >51 83% 70% 0.567 0.964
Initial Grade 0.880 0.004 >3 100% 7% 0.755 1.000
3" month Grade 1.000 0.000 >0 100% 100% 1.000 1.000
3" month 0.5 kHz AR 0.167 0.012 <1 7% 100% 0.000 0.403
3" month 1 kHz AR 0.167 0.012 <1 7% 100% 0.000 0.403
3" month 2 kHz AR 0.167 0.012 <1 7% 100% 0.000 0.403
3" month 4 kHz AR 0.083 0.002 <1 83% 100% 0.000 0.262
Logistic regression analysis for sequel
95% ClI
Variable B Wald p Odds Ratio  Lower Upper
Initial Grade 1.335 6.988 0.008 3.802 1.412 10.234

DISCUSSION

Peripheral facial palsy is the most common cranial nerve
palsy and the most common reason is idiopathic, so
called Bell’s palsy (4). The recovery rate of Bell’s palsy
without complication and sequel is about 85-94% with
early steroid therapy (5,6). Compatible with the
literature, the rate of recovery without sequel in our
patients is 81.8%.

The differential diagnosis of middle ear disease is
important in the management of peripheral facial palsy.
Impedance meter indicates middle ear compliance and
pressure and a normal impedancemetric examination
almost excludes the middle ear disease. AR test is an
important objective test that is measured with a clinical
impedance meter as a part of routine audiologic
evaluation. It is a non-invasive, easy to do and reliable
test that shows the function of the nerve in compatible
with the clinical scores in almost all frequencies (0.5, 1,
2 and 4 kHz). It indicates the function of stapedial
muscle that is innervated by the facial nerve. The AR
thresholds can be determined for ipsilateral and
contralateral stimulation for both ears. The ipsilateral
AR threshold is lower than the contralateral stimulation

by 2-14 db (2). As mentioned by Kopala et al, ipsilateral
AR threshold can be stimulated easily at a lower
intensity of stimulus when compared with contralateral
stimulation. Hence, only ipsilateral stimulation is
performed in the present study (2).

The clinical scoring of Bell’s palsy, House-Brackmann
scoring, is a subjective grading system and AR test is a
complementary objective test in facial palsy. The AR
response is present in about 40% of the patients with
facial palsy (7). In these patients, the lesion is minimal
and recovered early. In the patients where the reflex is
absent, recovery occurs late and the time necessary for
reflex reappearance is shown to be correlated with the
severity of the lesion (7). In some patients, the AR is
present only for certain frequencies (2). The AR
thresholds at 0.5 and 1 kHz are found to be correlated
with facial palsy scores (3). Portman indicated that an
absent AR is a poor prognostic factor especially in
patients Ramsey-Hunt syndrome. He also noted that
present AR alone does not determine the prognosis (8).
In the present study, significant relation is observed
between the presence of sequel and initial high grade
and absence of AR at 0.5, 1, 2 kHz at time of diagnosis.
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After the 1st week, a significant relation is also detected
at 4 kHz frequency. Generally, no AR is detected in
initially high grade patients (grade>3) especially at 0.5,
1, 2 kHz, hence both of these results are the signs of
moderate to severe nerve damage.

The presence of AR is also a prognostic factor for
recovery time. Ide et al. studied the relation between AR
and recovery time of facial palsy and they observed a
tendency towards complete recovery from paralysis
within 3 months when AR occurred within two weeks
from the onset of the paralysis (3). Treatment, grade,
electromyography (EMG) evaluation are presented as
the prognostic factors estimating the recovery time from
Bell’s palsy (8). The AR test is also proposed to be of
prognostic value (9). Together with a present AR,
absence of spontaneous muscle activity on needle EMG
are presented as the best indicators of a good prognosis

(8). The present study revealed the relation between the
sequel and initial high grade, the absence of AR at 0.5,
1, 2 kHz at time of diagnosis in addition with high age.
Statistics does not support the same relation at 4 kHz
frequency at time of diagnosis. After the 1% week, the
response at all frequencies are correlated with the
presence of sequel. However, statistic reveals that only
the initial grade can best predict the risk of sequel, in
addition, the risk of sequel increases more than 3 times
as the initial grade value increase.

The major drawback of our study was the inclusion of
limited number of patients, as most of the patients were
lost their follow-up or couldn’t get the standard systemic
therapy. Additionally, we only searched the correlation
between AR test and sequel but did not present the EMG
findings of the patients with sequel.

In the present study, the AR tests of 33 patients with
Bell’s palsy were compared with their facial function
scores. The stimulus frequencies were 0.5, 1, 2 and 4
kHz for ipsilateral stimulus. The AR testat 0.5, 1, 2 kHz
for ipsilateral stimulus at the time of diagnosis seemed
to be useful for evaluating the sequel and prognosis of
facial paralysis.
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(074
Amac: Bu calisma huzurevinde yasayan 65 yas ve flizeri
bireylerde malniitrisyon ve sarkopeni durumunun belirlenmesi,
besin 6gesi alimi ve bazi biyokimyasal parametrelerin sarkopeni
varligiyla iliskisinin incelenmesi amaciyla planlanmistir.

Gere¢ ve Yontemler: Calismaya 32 erkek ve 38 kadin olmak
iizere toplam 70 birey dahil edilmistir. Calismaya katilan
bireylerle yapilan anket formunda bireylerin genel 6zellikleri,
genel saglik durumlari, beslenme aligkanliklart ve 24 saatlik
besin tiiketimleri sorgulanmistir. Bireylerin Tanita RD-545
biyoelektrik impedans analiz cihazi ile viicut kompozisyonu
belirlenmis, antropometrik  Olglimleri  alinmig  ve el
dinamometresi ile el kavrama giicli 6l¢ililmistiir. Bireylerin
hasta dosyalarindan biyokimyasal parametreler bilgi formu
olusturulmustur. Bireylerde beslenme durumunu belirlemek
icin Mini Niitrisyonel Degerlendirme Testi ve sarkopeni
durumunu belirlemek i¢in Basit Sarkopeni Sorgulama Formu

kullanilmustir.

Kadinlarin  %15.6’sinda, erkeklerin  %26.3’tinde
malniitrisyon riski tespit edilmistir.
kadmnlarda %21.9, erkeklerde %21.1
Sarkopenisi olan bireylerde, malniitrisyon goriilme siklig1 ve

Bulgular:
Sarkopeni siklig1 ise

olarak bulunmustur.

malniitrisyon riski sarkopenisi olmayanlara gére daha yiiksek
bulunmustur (p<0.05). Sarkopeni durumuna gore besin Ogesi
alimlar incelendiginde sarkopenisi olan kadinlarda giinliik
protein, Bi vitamini ve fosfor alimmin sarkopenisi olmayan
kadinlardan daha disiik oldugu bulunmustur (p<0.05).

Sonu¢: Malniitrisyon riski altinda olan yasl bireylerde

sarkopeni goriilme sikligi daha yiiksektir. Bu kisilere diizenli
araliklarla beslenme tarama testlerinin uygulanmasi, risk
altindaki bireylerin beslenmelerinin yakindan takip edilmesi
erken tespiti ve sarkopeni

malniitrisyonun gelisiminin

Onlenmesi adina faydali olacaktir.

Anahtar Kelimeler: Malniitrisyon, sarkopeni, beslenme durumu

ABSTRACT
Obijective: This study was planned to determine the status of

malnutrition and sarcopenia in individuals aged 65 years and
older living in a nursing home and to examine the relationship
between nutrient intake and some biochemical parameters with
the presence of sarcopenia.

Material and Methods: A total of 70 individuals, 32 men and
38 women, were included in the study. In the questionnaire
form, general characteristics, general health status, dietary
habits and 24-hour food consumption record were questioned.
Body composition was determined by Tanita RD-545
bioelectrical impedance analysis device, anthropometric
measurements were taken and hand grip strength was measured
by hand dynamometer. Biochemical parameters information
form was obtained from the patient files of the individuals. The
Mini Nutritional Assessment Test was used to determine the
nutritional status of the individuals and the A Simple
Questionnaire To Rapidly Diagnose Sarcopenia Test was used
to determine the sarcopenia status.

Results: Malnutrition risk was detected in 15.6% of women and
26.3% of men. The prevalence of sarcopenia was 21.9% in
women and 21.1% in men. The prevalence of malnutrition and
the risk of malnutrition were found to be higher in individuals
with sarcopenia compared to those without sarcopenia (p<0.05).
When nutrient intakes were analyzed according to sarcopenia
status, it was found that daily protein, vitamin B: and
phosphorus intake was lower in women with sarcopenia than in
women without sarcopenia (p<0.05).

Conclusion: The incidence of sarcopenia is higher in elderly
individuals at risk of malnutrition. Conducting nutrition
screening tests at regular intervals and closely monitoring the
nutrition of individuals at risk will be beneficial for the early
detection of malnutrition and prevention of sarcopenia.

Keywords: Malnutrition, sarcopenia, nutritional status
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GIRIS
Yaglanma, viicudun islevsel ve yapisal olmak iizere
bir¢ok fonksiyonunun etkilendigi, yasam boyu devam
eden geri donilisi olmayan bir siire¢ olarak
tanimlanmaktadir. Yaslilik ise bu siirecin son evresidir.
65 yas ve iizeri bireyler, ililkemizde ve diinyada yash
niifus olarak kabul edilmektedir (1). Yaslt niifusun
diinyada 2019 yilinda 703 milyonu gegctigi aciklanirken,
2050 yilinda bu saymnmm 1.5 milyara ulasacagi
ongoriilmektedir. Tiirkiye Istatistik Kurumu (TUIK)
niifus projeksiyonlarmma gore yasli niifus oranmin
Tiirkiye’de 2025 yilinda %11, 2030 yilinda %12.9, 2040
yilinda %16.3, 2080 yilinda ise %25.6 olacagi tahmin
edilmektedir (2).
Diinyada yasl niifus her y1l yaklasik olarak %5 artmakta
olup, buna bagli olarak artan kronik hastalik
prevalanslar1  yashi  bireylerin  hayat kalitesini
diistirmektedir. Malniitrisyon, sarkopeni, hareketsiz
yasam ve kronik hastaliklar gibi durumlarin daha geng
yaglarda goriilme ihtimali olmakla beraber 65 yas ve
iizeri bireylerde daha sik rastlanilmaktadir (3).
Malniitrisyon, viicut kompozisyonunun degismesine yol
acan, fiziksel ve zihinsel fonksiyonlarin bozulmasina
neden olan, besinlerin yetersiz alimindan kaynaklanan
bir durum olarak tanimlanmistir (4). Yash bireylerde
malniitrisyon prevalansi %50’ye kadar ulagabilmekte ve
bu oran yasliin hayat sartlarina, degerlendirilme ve
tarama yontemine gore farklilik gosterebilmektedir (5).
Malniitrisyonun degerlendirilme ve taramasinda cesitli
yontem ve formlar kullamilmaktadir. Yaglilarda
gecerlilik ve giivenilirligi kanitlanmis en yaygin olarak
kullanilan test Mini Niitrisyonel Degerlendirme (MNA)
testidir (6).
Sarkopeni ilk olarak 2010 yilinda Avrupa Yaslilarda
Sarkopeni Calisma Grubu (EWGSOP) tarafindan
geriatrik bir sendrom ve ayrica Avrupa Klinik Beslenme
ve Metabolizma Dernegi (ESPEN) tarafindan beslenme
ile ilgili bir durum olarak kabul edilmistir (4,7).
Sarkopeni, Yunanca sarx (et/kas) ve penia (kayip)
kelimelerinden olusmakta olup, kademeli olarak iskelet
kas kiitlesi ve kas fonksiyonu kaybinin goriildiigii durum
olarak tanmimlanmaktadir (8). Yash bireylerde onde
gelen saglik sorunlarindan biri olmakla birlikte sakatlik
ve disme riskini, diismeye bagli yaralanmalari,
hastaneye yatis oranlarini, bagimsizligin kisitlanmasina
ve mortalitenin artmasina neden olmaktadir (9).
Sarkopenide erken tani, diismelerin azalmasi, kirik
olusumunun Onlenmesi ve kas fonksiyonunun
korunmasi i¢in 6nemlidir.
Yash bireylerde istah azalmasi ve yetersiz besin
tiiketimi gibi durumlardan kaynakl gelisebilecek saglik
sorunlarini 6nlemek i¢in yaslilik déneminde yeterli ve
dengeli beslenmeye dikkat edilmesi gerekmektedir (4).
Yetersiz beslenme, azalmis fiziksel aktivite ile birlikte
endokrin hastaliklar ve sarkopeni ile iligkilidir.

Yaglilarda sarkopeni veya kas kiitlesinde ve giiciindeki
es zamanli azalma sik karsilasilan bir durumdur. Kas
kiitlesinin ve islevselligin korunmasinda ise; beslenme
durumu, diyetle yeterli protein alimi, yeterli kalsiyum
alimi, D vitamini gibi besin ogesi eksikliklerinin
onlenmesi ve diyetin asit alkali dengesi Onem
tasimaktadir (10). Sarkopeni ve malniitrisyon yash
bireylerde sik karsilasilan saglik problemlerindendir ve
fizyolojik mekanizmalar1 benzerdir. Bireyin mental-
fiziksel fonksiyonlarinin ve hayat kalitesinin azalmasi
kaynakli hastaneye yatis, mortalite ve morbiditede artis
ile saglik sistemi ve saglik harcamalari etkilenmektedir.
Bu olumsuz sonuglar o6zellikle huzurevi ve bakim
merkezlerinde kalan ve hastanede yatan yash bireylerde
daha sik goriilmektedir (11,12).

Bu calismada huzurevinde yasayan 65 yas ve tizeri
bireylerde malniitrisyon ve sarkopeni durumlarinin
belirlenmesi, diyetle giinliik protein alimlarinin ve bazi
biyokimyasal parametrelerin incelenmesi amaglanmustir.

GEREC VE YONTEM

Bu calisma Mart 2023 tarihinde Yozgat Alparslan
Tiirkes Huzurevi Midiirliigiinde bakim altinda bulunan,
iletisime ag¢ik ve ¢alismaya katilmay1 kabul eden goniillii
bireyler ile yiiriitiilmiistiir. Arasgtirmanin G6rneklemini
Yozgat Alparslan Tiirkes Huzurevi Midiirliigiinde
bulunan 65 yas ve iizeri 70 (32 erkek, 38 kadin) birey
olusturmugtur. Calisma kesitsel tiirde olup g¢alismaya
katilan bireylerle yapilan anket formunda bireylerin
genel dzellikleri (medeni durum, egitim durumu, yasam
aligkanliklar1 vb.), genel saglik durumlari, beslenme
aligkanliklar1 ve 24 saatlik besin tiiketim kaydi
sorgulanmustir. Bireylerin biyoelektrik impedans analizi
(BIA) cihaz1 ile viicut kompozisyonu belirlenmis,
antropometrik 6lgtimleri alinmig ve el dinamometresi ile
el kavrama giici Olgllmiistir. Bireylerin hasta
dosyalarindan son {i¢ ay igerisinde alinan 8 saat aglik
kan 6rneklerine ait sonuglar kullanilarak biyokimyasal
parametreler bilgi formu olusturulmustur. Bireylerde
beslenme durumunu belirlemek i¢in Mini Niitrisyonel
Degerlendirme (MNA) testi ve sarkopeni durumunu
belirlemek icin Basit Sarkopeni Sorgulama Formu
(SARC-F) kullanilmustir. Calismaya 65 yasindan kiigiik,
duyma, anlama veya konusma problemine sahip olan,
kognitif bozukluk tanisi alan, yataga bagimli olan,
bulasici hastaliga sahip olan, fiziksel engele sahip olan,
BIA 6l¢iim kriterlerine sahip olmayan, aktif malignite
veya malignite Oykiisii olan ve calismaya katilmay1
kabul etmeyen bireyler dahil edilmemistir. Calisma igin
Ankara Medipol Universitesi Girisimsel Olmayan
Klinik Arastirmalar Etik Kurulundan (17.01.2023-11
sayili karar) etik onay1 alinmigtir. Calismaya katilan her
bireye goniillii onam formu imzalatilmis ve calisma
Helsinki Bildirgesi’ne uygun olarak ytriitiilmiistir.
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Antropometrik Olgiimler

Calismaya katilan bireylerin boy uzunlugu (cm), bel
cevresi (cm), kalga gevresi (cm) ve el kavrama giicii (Kg)
Olglimleri arastirmaci tarafindan yapilmstir. Bireylerin
viicut agirhgr (kg), dlgiimleri BIA cihazi (Tanita RD-
545, Tanita Health Co., Ltd, Japan) ile yapilmistir.
Olgiim sirasinda bireylerin ince kiyafetli olmasi
saglanmigtir. Bireylerin iizerinde metal taki/egya
bulunmamasma dikkat edilmistir. Boy uzunlugu ve
gevre Olgiimleri duvara sabitlenmis boy olger ve
esnemeyen ancak Dbiikiilebilen mezura kullanilarak
teknigine uygun sekilde dl¢iilmiistiir (13). Bu bilgiler ile
caligmaya katilan bireylerin beden kiitle indeksi (BK1I),
bel/boy orani ve bel/kalga orani hesaplanmistir. BKI
degerlendirmesinde Diinya Saglik Orgiiti’ne gore
yetiskinler i¢in BKI siniflandirilmas: kullanilmustir (11).
Bel ¢evresinin kadinlarda >80-<88 cm olmasi risk, >88
cm olmasi yiiksek risk; erkeklerde bel ¢cevresinin >94-
<102 cm olmast risk, >102 cm olmas yiiksek risk olarak
degerlendirilmistir (12). Bel/kalga oranmi erkeklerde
>0.90 cm kadinlarda >0.85 cm iizerinde olmas riskli
olarak degerlendirilmistir (14). Ashwell siniflamasi esas
alinarak bel/boy orani <0.5 olan katilimeilar saglik riski
yok, >0.5 ve <0.6 arasinda olanlar saglik riski var, >0.6
olanlar ise yiiksek saglik riski var seklinde
gruplandirilmistir (15).

El kavrama giiciiniin saptanmasi igin TAKEI marka
TKK 5401 model dinamometre ile 6l¢iim yapilmis ve
kaydedilen degerler EWGSOP tarafindan 2019 yilinda
yaymlanan rapordaki el kavrama giicii referans
verilerine gore degerlendirilmistir (16). Antropometrik
Olgtim degerlendirmeleri cinsiyete gore farklilik
gosterdiginden bulgular kismina cinsiyete yonelik
ayrimlar eklenmistir.

Biyokimyasal Parametreler

Bireylerin bakim altinda bulunduklari huzurevinde,
kurum  hemsiresi tarafindan  bireylerden rutin
calismadan bagimsiz olarak kan alinmakta ve
biyokimya sonuclari hasta dosyalarinda bulunmaktadir.
Bu caligmada kullanilan biyokimyasal veriler (LDL
kolesterol, HDL kolesterol, total kolesterol, kreatinin,
demir baglama kapasitesi, trigliserit, ALT, AST, glukoz,
iire, demir, %HbA 1c, serbest T3, serbest T4, TSH, Bi2)
tetkikleri, son {i¢ ay1 yansitir sekilde hasta dosyasindan
allmmis ve tiim verilerde aghk kan degerleri
kullanilmustir.

Besin Alim

Yagh bireylerin beslenme durumunu degerlendirmek
icin “24 Saatlik Besin Tiketim Kaydi” bireylere
aragtirmaci tarafindan yiiz yiize sorularak alinmistir.
Besin tiiketimlerini en dogru sekilde belirleyebilmek
icin c¢alismaya katilan huzurevi sakinlerinin 6giin
saatlerinde besin tiiketimleri arastirmaci tarafindan
gozlenmis ve tiketim  bilgileri i¢in  bakim
personellerinden de yardim alinmustir. Bireylerin bir

gilinlik besin tiiketim kaydi Beslenme Bilgi Sistemi
(BeBIS) programi kullanilarak analiz edilmis ve giinliik
aldiklar1 enerji, makro ve mikro besin dgeleri
hesaplanmistir.  Enerji  ve besin  Ogesi alim
degerlendirmeleri cinsiyete gore farklilik
gosterdiginden bulgular kismina cinsiyete yonelik
ayrimlar eklenmistir.

Mini Niitrisyonel Degerlendirme (MNA) Testi

Geriatrik  bireylerde kullanilmast  Avrupa Klinik
Niitrisyon ve Metabolizma Dernegi (ESPEN) tarafindan
onerilen ve malniitrisyonun tespit edilmesinde siklikla
kullanilan yontemlerden biri olan MNA testi, 1994
yilinda New Mexico Tip Fakiiltesi, Toulouse
Universitesi ve Isvicre Nestle Arastirma Merkezi
ortakliginda yashlarda uygulanmak tizere gelistirilmistir
(17). Tirkce gegerlilik ve giivenilirligi Sarikaya
tarafindan yapilmistir (18).

MNA yagh bireylerde hem malniitrisyonun hem de
malniitrisyon riskinin saptanmasinda gegerli bir dl¢iim
araci olarak kullanilmaktadir. Dort boliimden olusan
MNA, 18 soru igermektedir. Degerlendirme
parametreleri; geriatrik bireylerin  saglikli  olma
diizeyleri, besin tiikketimine iliskin bazi veriler (ara 6giin
yapma vb. durumlar), antropometrik 6l¢iimlerden elde
edilen veriler (BKI, iist kol-alt baldir cevresi) ve
subjektif durum degerlendirmesidir. Mini Niitrisyonel
degerlendirmesinde >24 puan normal beslenme, 17-24
puan malniitrisyon riski durumu, <17 puan ise
malniitrisyon olarak kabul edilmistir (18).

Basit Sarkopeni Sorgulama Formu (SARC-F)
Yaglilarm sarkopeni durumunu degerlendirmek igin
kullanilan SARC-F, 2013’te Malmstrom ve arkadaslar1
tarafindan  gelistirilmigtir  (19). Tirkce gegerlilik
glivenilirlik ¢aligmasi ise Kugoglu tarafindan yapilmistir
(20). SARC-F calismaya katilan bireylere sorulacak
toplam 5 soruyu igermektedir. Bu sorular ile bireylerin
kuvvet, yiirime, oturup kalkma, merdiven ¢ikma ve
diisme durumu degerlendirilmistir. Her soru sifirdan
ikiye kadar puanlanmaktadir. Test sonucu 4 puan ve
iizeri olan bireyler sarkopeni agisindan yiiksek riskli
olarak belirlenmistir (19).

Calismada sarkopeni tanisint dogrulamak i¢in SARC-F
sonucuna gore sarkopeni riski olan bireylerin kas giicii
TAKEI marka TKK 5401 model dinamometre ile test
edilmistir. EWGSOP tanimlamasina gore kas giiciiniin
erkeklerde <27 kg, kadinlarda <16 kg olmas: diisiik kas
giicli olarak smiflandirilmig ve ¢aligmada bu bireyler
sarkopenik olarak degerlendirilmistir (16).

Istatistik

Calismada kategorik (nitel) verilerin gosterilmesinde
say1 (n) ve yiizde (%) degerleri kullanilmistir. Verilerin
dagilimi, carpikligi ve basikligr incelenerek normallik
testi uygulanmigtir. Normal dagilima uygun degiskenler
icin aritmetik ortalama (X )+ standart sapma (SS)
kullanilmigken; normal dagilima uygun olmayan
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degiskenler igin ise ortanca (medyan), alt ve tist degerler
kullanilmistir. Bagimsiz iki grup arasindaki farkin
kargilagtirilmasinda normal dagilim gostermeyen sayisal
(nicel) degiskenler icin parametrik olmayan Mann-
Whitney U testi, normal dagilim gosteren degiskenler
icinse Student t testi kullanilmistir. Kategorik
degiskenlerin bagimsiz gruplar arasinda
karsilagtirilmasinda ki-kare veya Fisher’s exact testten
uygun olam kullanilmustir. Istatistiksel degerlendirmeler
%95 giiven diizeyinde ve alfa (0)=0.05 hata pay1 ile
kargilagtirilmistir. Yapilan arastirma sonucu elde edilen
veriler SPSS (Statistical Package for The Social
Sciences) 26.0 paket programi ile degerlendirilmistir.
Istatistiksel anlamlilik p<0.05 degeri ile belirlenmistir.

BULGULAR
Bu caligmaya Yozgat Alparslan Tiirkes Huzurevi
Miidiirligiinde kalan, 65 yas ve iizeri 70 birey
katilmigtir. Bireylere ait genel &zellikler Tablo 1°de
gosterilmistir.  Calismaya katilan bireylerin  yas
ortalamasi 73.948.17 (kadin: 73.949.6 yil, erkek:

Tablo 1: Bireylerin genel 6zelliklerinin dagilimi.

73.9+6.9) y1l olup %54.3’1 erkektir. Bireylerin %47.1°1,
okur-yazar degil, %28.6’s1 ise ilkokul mezunudur.
Katilimcilarin - %92.9’unun  doktor tarafindan tanisi
konulmus bir hastalifi vardir. Kadinlar arasinda
hipertansiyon yaygin goriiliirken (%35.6), erkeklerde
kalp damar hastaliklarinin yaygin (%33.8) oldugu
gorillmiistiir.

Bireylerin huzurevinde ortalama kalis siireleri 3.1+1.87
yildir ve genel saglik durumlart degerlendirildiginde
%38.6’s1 kendini enerjik hissettigini, %35.7’si normal
hissettigini, %25.7°si ise yorgun hissettigini ifade
etmistir. Bireylerin %701 fiziksel olarak bagimsiz
hareket edebiliyorken, %30’u destek alarak hareket
etmektedir. Bireylerin %90’1 sigara kullanmazken,
¢alisma grubunda alkol tiiketen kimse yoktur. Bireylerin
%98.6’s1 diizenli olarak egzersiz yaptigini beyan
ederken %84.3’1 diizenli yiirliylis yaptigint ifade
etmistir. Bireylerin %92.9’unun ana &6giin atlamadig
goriilmis, %72.9’unun bir ara 6giin, %25.7’sinin ise iki
ara 6giin yaptig belirlenmistir.

Kadin (n=32)

Erkek (n=38)

Toplam (n=70)

Genel Ozellikler n (%) n (%) n (%) p
Medeni durum Bekar 32 (100.0) 38 (100) 70 (100) -
Okuryazar degil 15 (46.9) 18 (47.4) 33 (47.1)
Okuryazar 3(9.4) 0(0.0) 3(4.3)
Egitim durumu  ilkokul 9 (28.0) 11 (28.9) 20 (28.6) 0.452"
Ortaokul 2(6.3) 4 (10.5) 6 (8.6)
Lise 3(9.9) 5(13.2) 8 (11.4)
Tanis1 konmus Var 30 (93.8) 35(92.1) 65 (92.9) 0,582
hastahk durumu Yok 2(6.2) 3(7.9) 5(7.1) '
Fiziksel Destekli hareket
fonksiyon ediyor 9(28.1) 12 (31.6) 21(300) 0.753"
durumu Bagimsiz 23 (71.9) 26 (68.4) 49 (70.0)
Evet 4 (12.5) 3(7.9) 7 (10.0)
Sigara tiiketimi ~ Hayir 25 (78.1) 22 (57.9) 47 (67.1) 0.047b*
Biraktim 3(9.4) 13 (34.2) 16 (22.9)
Diizenliegzersiz  Evet 32 (100.0) 36 (97.3) 68 (98.6) 0.536°
yapma durumu Hayir 0 (0.0 1(2.7) 1(1.4) '
Yiirilyiis yapma  Evet 28 (87.5) 31 (81.6) 59 (84.3) 0,533
durumu Hayir 4 (12.5) 7 (18.4) 11 (15.7) '
Ana égiin atlama  Evet 3(9.4) 2 (5.3) 5(7.1) 0.6547
durumu Hayir 29 (90.6) 36 (94.7) 65 (92.9) :
1 6iin 24 (75.0) 27 (71.1) 51 (72.9)
Ara 6giin sayisi 2 dgilin 8 (25.0) 10 (26.3) 18 (25.7) 0.641°
3 6giin 0 (0.0) 1(2.6) 1(1.4)

a. Fisher exact ki-kare testi, b. Pearson ki-kare, p<0.05*

Calismada bireylerin antropometrik ol¢timlerine gore
metabolik risk faktorleri olan BK1, bel ¢evresi, bel/boy
orani degerlendirilmistir. BKI’ye gére degerlendirme
yapildiginda bireylerin %38.6°s1 hafif sisman %32.8’1
obez, %27.1’1 normal agirliga sahiptir. Bel ¢evresi risk

durumuna gore bireylerin %32.9u, bel/boy oranina gére
ise %39.1°1 yiiksek risk grubuna dahildir. Bireylerin
%46.4’1 yetersiz el kavrama giiciine sahiptir.
Antropometrik Olgiimlere dair veriler Tablo 2’de
gosterilmigtir.
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Tablo 2: Bireyleri

antropometrik olgiimlerine gore metabolik risk d rumlarinin dagilimi

Antropometrik Olgiimler Kadin (n=32) Erkek (n=38) Toplam (n=70) p
n (%) n (%) n (%)
BKI (kg/m?) <18.5 (zay1f) 0(0.0) 1(2.6) 1(1.4) 0.080°
18.5-24.9(normal) 8 (25.0) 11 (28.9) 19 (27.1)
25.0-29.9 (hafif sisman) 10 (31.3) 17 (44.8) 27 (38.7)
30.0-34.9 (1. derece obez) 8 (25.0) 9 (23.7) 17 (24.3)
35.0-39.9 (2. derece obez) 5 (15.6) 0(0.0) 5(7.1)
>40 (3. derece obez) 1(3.1) 0 (0.0 1(1.4)
Bel ¢evresi Normal 15 (46.9) 13 (34.2) 28 (40.0) 0.322°
Riskli 6 (18.7) 13 (34.2) 19 (27.1)
Yiiksek Riskli 11 (34.4) 12 (31.6) 23 (32.9)
Bel/Boy oram  Normal 3(9.4) 5(13.5) 8 (11.6) 0.227°
Riskli 13 (40.6) 21 (56.8) 34 (49.3)
Yiiksek Riskli 16 (50.0) 11 (29.7) 27 (39.1)
El kavrama Yetersiz 11 (34.4) 21 (56.8) 32 (46.4) 0.063°
guc Yeterli 21 (65.6) 16 (43.2) 37 (53.6)
X #8S/Ortanca X #8S/Ortanca  x +8/Ortanca
(Alt-Ust) (Alt-Ust) (Alt-Ust)
BKi (kg/m?) 29.145.8 26.7+4.1 27.845.0 0.044°
Bel ¢evresi (cm) 97.2+16.7 97.1£11.1 97.2+13.8 0.978°
Bel/boy orani 0.6 (0.4-0.9) 0.5 (0.4-0.6) 0.5(0.4-0.9) 0.2064

El kavrama giicii (kg)

18.4(10.7-28.4)

25.4 (17.4-41.3)

21.4(10.7-41.3)  <0.001¢

BKi: Beden kiitle indeksi, a. Fisher exact ki-kare testi, b. Pearson ki-kare, c. Student t testi, d. Mann Whitney U testi,

p<0.05*

MNA testi'ne gore bireylerin %21.4’ii malniitrisyon
riskine sahipken, %77.1’1 normal niitrisyonel duruma
sahiptir ve cinsiyete gére MNA test sonucu kategorileri
bakimmdan anlamlhi bir farklihlk gdézlenmemistir
(p>0.05). SARC-F testi puan sonuglar1 ve el kavrama

giiciine gore kadmlarin %21.9’unda erkeklerin ise
%21.1’inde sarkopeni tespit edilmistir. Bireylerin
MNA, SARC-F puanlar1 ve el kavrama giicline gore
degerlendirmesi Tablo 3’te gosterilmistir.

Tablo 3: Bireylerin MNA, SARC-F puanlar1 ve el kavrama giiciine gore degerlendirilmesi.

Degiskenler Kadin (n=32) Erkek (n=38) Toplam (n=70) p
n (%) n (%) n (%)
Malniitrisyonlu 1(3.1) 0 (0.0) 1(1.4) 0.326%
Malniitri Risk 5(15.6 10 (26.3 15 (21.5
MNA testine Alilggarlsyon (156 (26.3) (219
gore Normal Nutrisyonel 26 (81.3) 28 (73.7) 54 (77.1)
Durum
Toplam Puan Ortanca (Alt-Ust) ~ Ortanca (Alt-Ust) ~ Ortanca (Alt-Ust)
25.2 (13.5-29.0) 26.5 (19.5-30.0) 26.0 (13.5-30.0)  0.515
Kadin (n=32) Erkek (n=38) Toplam (n=70)
n (%) n (%) n (%)
SARC-F Testi  Sarkopeni Var 7(21.9) 8(21.1) 15 (21.4) 0.933%
veel kavrama g, oneni Yok 25 (78.1) 30 (78.9) 55 (78.6)
giiciine gore
Toplam Puan Ortanca (Alt-Ust)  Ortanca (Alt-Ust) ~ Ortanca (Alt-Ust)
2.0 (0-5) 2.0 (0-5) 2.0 (0-5) 0.986"

3Pearson ki-kare testi uygulanmustir. ® Mann Whitney U Testi, MNA: Mini Niitrisyonel Degerlendirme Testi, SARC-F:

Basit Sarkopeni Sorgulama Formu

Bireylerin MNA Testi sonucuna goére antropometrik
olgiimlerinin  karsilastirilmast  yapilmis, BKI, bel
cevresi, kalga gevresi ve bel/boy orant MNA testi
sonuglarina gore istatistiksel olarak anlamli bir fark

gostermistir (p<0.05). Normal niitrisyonel durumda olan
bireylerin bazi  antropometrik  Olgiim  degerleri
malniitrisyon riski altinda olan bireylere kiyasla anlamli
sekilde yiiksek bulunmustur (Tablo 4).
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Tablo 4: Bireylerin MNA Testi sonucuna gore antropometrik 6lgiimlerinin kargilastirilmasi
Nermatniitrisyonel- durum——p——

Antropometrik Malniitrisyon risk altinda (n=15)
ol¢iimler (n=54)
X +8S/Ortanca (Alt-Ust) X +SS/Ortanca (Alt-Ust)

Boy uzunlugu (cm) 166.3+£9.9 164.0+9.7 0.445*
Viicut agirhig (kg) 69.6+15.2 77.3£12.8 0.0532
BKi (kg/m?) 25.0+4.3 28.8+4.9 0.008*2
Bel ¢evresi (cm) 90.1+14.1 99.5+13.1 0.017*@
Kalca cevresi (cm) 99.3£10.6 107.9+8.6 0.002*2
Bel/Kalca oram 0.9 (0.8-1.0) 0.9 (0.8-1.0) 0.339°
Bel/Boy oram 0.5(0.5-0.7) 0.5 (0.4-0.9) 0.010*°
El kavrama giicii (kg) 21.4(12.3-35.3) 22.2(10.7-41.3) 0.496"

% +S.S: Aritmetik ortalama+ Standart Sapma, % Student t testi, °: Mann Whitney U testi *p<0.05 olarak
degerlendirilmistir

Tablo 5: Bireylerde sarkopeni durumuna gére malniitrisyon riskinin degerlendirilmesi

Sarkopenivar  Sarkopeniyok Toplam
Malniitrisyon durumu (n=14) (n=55) (n=69) p
n (%) n (%) n (%)
Normal 3(21.4) 51 (92.7) 54 (78.3) <0.001*
Risk altinda 11 (78.6) 4 (7.3) 15 (21.7)

*p<0.05; Pearson ki-kare testi uygulanmigtir

Tablo 6: Bireylerin sarkopeni durumuna gore giinliik enerji ve besin 6gesi aliminin karsilagtirilmasi

Kadn (n=32) Erkek (n=38)
Sarkopeni var  Sarkopeni yok Sarkopenivar  Sarkopeni yok

Giinliik alman X :I:SS/OEtanca X iSS/Ottanca 0 X d:SS/Ottanca X d:SS/Ottanca
enerji ve besin (Alt-Ust) (Alt-Ust) (Alt-Ust) (Alt-Ust)
ogeleri
Enerji (kkal) 1617.2+4321.9 1775.6+243.0 0.18*  1793.8+113.6 1839.7+270.4 0.64°
Protein(g) 63.5(58.1-71.0) 74.0(54.8-72.2) 0.03"  755(64.9-86.1) 75.1(47.2-85.7) 043"
Protein (%) 16.5(13.0-20.0) 17.0(13.0-31.0) 0.93°  17.0(15-20) 16.0 (14-20) 0.26°
Yag (%) 37.1+4.8 39.3+7.2 049 36.0+4.6 33.5+7.4 0.38
Karbonhidrat(%) 45.5(44.0-51.0) 41.0(33.0-58.0) 0.18°  47.0(41.0-56.0) 50.0(30.0-62.0) 0.17°
A vitamini(ug) 634.8 989.1 0.08° 7758 823.1 0.91°

(539.6-1707.3)  (569.6-3040.9) (530.1-2165.4)  (497.1-1936.4)
Evitamini (mg)  9.1(8.0-27.0)  13.8(6.2-31.6) 0.07°  12.7(10.0-186) 125(4.5-21.6) 0.44°
B1vitamini (mg) 0.6 (0.5-0.8) 0.7 (0.5-1.3) 004  09(0.6-1.2) 0.7 (0.6-1.1) 0.29°
B2 vitamini (mg)  1.3£0.1 1.4+0.4 0.842 1.4+0.4 1.3£0.2 0472
B6 vitamini (mg) 0.9 (0.6-1.1) 1.1 (0.9-3.8) 006"  13(0.7-1.9) 1.2 (0.8-2.0) 0.77°
Demir (mg) 8.5 (6.3-14.0) 10.4(5.7-15.9) 012  10.6(8.2-15.7)  9.3(6.7-15.3) 0.17°
Kalsiyum (mg) 1008.2+224.3 1032.6+238.3 0.40*  1094.4+301.5 985.3+199.1 0.22
Fosfor (mg) 1038.1 1159.1 0.04°> 12158 1311.1 0.35°

(953.1-1176.2)  (869.7-2183.0) (996.9-1556.7)  (934.4-1311.1)
Cinko (mg) 9.2£1.0 10.542.1 0.172 10.36+1.0 9.89+1.96 0.522

% £S.S: Aritmetik ortalamazstandart sapma, 2 Student t testi, ®: Mann Whitney U testi *p<0.05 olarak
degerlendirilmistir
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Tablo 5’te bireylerde sarkopeni varligina gore
malniitrisyon risk durumu degerlendirilmistir. Buna
gore sarkopenisi olan bireylerin %78.6’s1 malniitrisyon
riski altinda iken sarkopenisi olmayan bireylerin
%92.7’si  normal beslenme durumuna sahiptir.
Sarkopenisi olan bireylerde malniitrisyon riski goriilme
sikliginin daha fazla oldugu bulunmustur (p<0.05).

24 saatlik besin tiiketim kayitlarina gore yapilan analiz
sonucglarina gore sarkopenisi olan ve sarkopenisi
olmayan erkekler arasinda enerji ve besin dgesi alimi
acisindan anlamlt bir fark gézlenmemistir. Kadinlarda
ise sarkopenisi olan grubun sarkopenisi olmayan gruba
kiyasla diyetle protein, B1 vitamini ve fosfor aliminin
anlamli sekilde diisiik oldugu bulunmustur (p<0.05)
(Tablo 6).

Bireylerin sarkopeni durumlarina gore biyokimyasal
bulgular karsilagtirilmis ve her iki grup arasinda LDL
kolesterol, HDL kolesterol, total kolesterol, kreatinin,
demir baglama kapasitesi, trigliserit, ALT, AST, glukoz,
iire, demir, %HbAlc, B12 ve hormon (serbest T3,
serbest T4, TSH) degerleri acisindan anlamli bir
farklilik gézlenmemistir (p>0.05).

TARTISMA

Diinyada yasli niifus oranmnin giderek artmasiyla
birlikte, yasa ve kronik hastaliklara bagl olarak gelisen
sarkopeni ve malniitrisyon gibi geriatrik sendromlar
6nem kazanmaktadir (7). Malniitrisyon ve sarkopeni
birbiriyle etkilesime giren i¢ ige gegmis iki durum olarak
degerlendirilmektedir. Patofizyolojik acidan
bakildiginda, malniitrisyon ve sarkopeninin O6nemli
diisiik inflamatuar durum, enerji ve protein aliminin
azalmasi, kas kiitlesinin azalmasi, hastaliklara karsi
savunmasizligin artmasi, motor becerilerin yavaglamasi,
besin Ogesi eksikligi gibi bir¢cok ortak faktorii
bulunmaktadir (21).

Bu calismada huzurevinde yasayan 65 yas ve lzeri
yetmis bireyde malniitrisyon ve sarkopeni durumunun
belirlenmesi, giinlikk enerji, besin 6gesi alimlarmin ve
bazi  biyokimyasal = parametrelerin  incelenmesi
amacglanmistir. Calismada bireylerin  MNA  puan
ortalamasi kadinlarda 25.3+3.1, erkeklerde ise 25.8+£2.8
olarak saptanmis ve cinsiyete gore istatistiksel olarak
anlamli fark bulunmamustir (p>0.05). Yapilan bir MNA
gegerlilik calismasinda MNA  puanit  erkeklerde
23.4+5.2, kadinlarda 22.5+5.0 olarak tespit edilmis olup
aralarinda istatistiksel olarak anlamli bir fark
bulunmamasi ¢alismamizin sonuglarini desteklemistir
(18). Ayrica c¢alismaya katilan tiim bireylerin ayni
kurumda yasamasi ve diyetisyen tarafindan hazirlanan
aylik mentiilerin tiiketiminin benzer sonuglar iizerinde
etkili oldugu diistintilmektedir.

Bireylerin antropometrik 6lgtimleri degerlendirildiginde
BKI, bel cevresi, kalca cevresi ve bel/kalca orani
sonuglart MNA testi sonuglarina gore istatistiksel olarak

anlamli  bir  farklililk  gostermisgtir  (p<0.05).
Malniitrisyonu olmayan bireylerin antropometrik 6l¢tim
degerleri malniitrisyon riski altinda olan bireylerden
daha yiiksek ¢ikmistir. Konya’da 2018 yilinda yapilan
bir calismada malniitrisyonu ve malniitrisyon riski olan
erkek yasli bireylerin bel cevresi ve BKI degerleri
malniitrisyon goriilmeyen erkek yashi bireylere gore
daha diisiik bulunmustur (22). Yapilan bir vaka kontrol
calismasinda  huzurevinde  yasayan  yaslilarda
malniitrisyon riski bulunan ya da malniitrisyonu olan
yaslilarin BKI'leri normal nutrisyonel durumda olan
yaslilardan daha diisiik bulunmustur (23). Seksen bes
yas ve tlizeri 160 huzurevi sakini ile yapilan bir
calismaya gore, MNA testi ile belirlenen malniitrisyon
olan grupta viicut agirhg ve BKIi degerleri, normal
niitrisyonel durumu olan gruba gdre anlamli diizeyde
daha diisiik bulunmustur (24). Meksika’da 60 yas tizeri
245 yasl ile yapilan ¢aligmada ise, normal niitrisyonel
durumu olan yashlarin viicut agirhigi, BK1 ve bel cevresi
degerlerinin malniitrisyon riski olan yaglilara gore
anlamli diizeyde daha yiiksek oldugu goriilmistiir (25).
Yaslilarda BKI degerlendirilirken viicut agirlik kaybi
durumu da goz 6niinde bulundurulmalidir. Diinya Saglik
Orgiitii, yetiskinler icin saglikli viicut agirhig1 araligin,
BKinin 18.5-24.9 kg/m? arasinda olmasi olarak
tanimlarken, diisiik mortalite riskini temel almigtir.
Bagimsiz olarak evlerinde yasayan, 65 yas ve iizeri
bireylerde, BKI ve mortalite arasindaki iliskiyi
inceleyen, 1990-2013 yillar1 arasmnda yapilmig, 32
prospektif kohort calismanin meta analizinde BKI
degeri, 23 kg/m*nin altinda olan yashlarm viicut
agirhiginin izlenmesinin, agirlik kaybmin erken teshis
edilmesi ve degistirilebilir nedenlerin belirlenmesi
acisindan uygun olacag bildirilmistir (26).

Yapilan bu ¢alismada sarkopeni durumuna gore besin
Ogesi alimlar1 degerlendirilmis ve kadinlarda giinliik
protein, By vitamini ve fosfor alimmin sarkopenisi
olanlarda sarkopenisi olmayanlara kiyasla anlaml
sekilde daha az oldugu bulunmustur. Ortalama yasi
yaklagik 73 olan, toplumda yasayan 3353 yasl bireyle
yapilan meta-analiz ¢aligmasi, sarkopenisi olan yaslt
bireylerin, sarkopenisi olmayanlara gére dnemli dlciide
daha az protein tiikettiklerini gostermistir (27).
Toplamda 102 yash ile 2022 yilinda yapilan bir
calismada  sarkopenisi olanlarin  protein  alimi
sarkopenisi olmayan yaglilardan anlamli sekilde diisiik
bulunmustur (28). Yetiskinler i¢in halihazirda 6nerilen
protein alimi giinde 0.8 g/kg’dir. Ancak, 6zellikle yasl
bireyler i¢in Onerilen bu protein miktar1 kas protein
sentezi igin yetersizdir. Yaglilarda, genclere kiyasla kas
protein sentezini uyarmak i¢in daha yiiksek protein alimi
gereklidir. ESPEN rehberinde sunulan Onerilere gore,
yaslilik doneminde giinliik protein alimi en az 1.0 g/kg
olmalidir. Giinlilk alinmasi gereken protein miktari,
bireylerin beslenme durumu, fiziksel aktivite seviyesi ve
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hastalik  durumu g6z Oniinde bulundurularak
ayarlanmalidir (29). Bu bilgiler ve ¢alismalardan elde
edilen veriler dogrultusunda giinliik yeterli protein
aliminin Kas gelisiminde pozitif yonde etkili olabilecegi
diistiniilmektedir.

Kas kasilmasi icin gerekli olan enerjinin saglandigi
ATP’nin firetim siirecinde ve optimum iskelet kasi
fonksiyonunda 6nemli rol almalarindan dolay: diyetle
yeterli diizeyde B grubu vitaminleri alinmalidir (30). B
grubu vitaminlerinin sarkopeni iizerindeki olasi
etkilerinin incelendigi bir calismada B; vitamini
eksikliginin kas zayifligi ve yorgunlugu ile iliskili
oldugu bulunmus ve diisiik By vitamini diizeylerinin
yaslilarda kas kaybi riskini artirabilecegi belirtilmistir

(31). Sarkopenili bireylerin %19.2’sini olugturdugu 276
kisinin katildig: bir kesitsel ¢alismada ise, sarkopenili
bireylerin giinliik diyetlerindeki protein, yag, diyet lifi,
B1 vitamini, niasin, E vitamini, fosfor, magnezyum,
demir, ¢inko ve bakir alimi anlamli derecede daha diisiik
bulunmustur (32).

Cesitli minerallerin kas metabolizmasinda ve kas
fonksiyonunda rol oynayabilecegi bilinmektedir. Kanda
diisiik serum fosfor konsantrasyonu, zayif fiziksel
performans ve kas giigsiizliigii ile iliskilendirilmistir

(33). Sarkopenisi olan ve olmayan yaslilarla yapilan bir
vaka kontrol c¢aligmasinda her iki grubun da giinliik
enerji alimi benzer olmasina ragmen, sarkopenisi olan
grupta giinliik fosfor alimi anlamli derecede daha diisiik
bulunmustur (34).

Malniitrisyon ve sarkopeni kavramsal olarak farkli
durumlar olmasina ragmen, yagh bireylerde siklikla
birbiriyle iligkilidir (4,16). Hem malniitrisyon hem de
sarkopeninin, artan 6liim riski, diisiik yasam kalitesi ve
fonksiyonel bozukluklar gibi diger olumsuz saglk
sonuglart ile iligkili oldugu gosterilmistir (35).
Yashlarda malniitrisyon varligi sarkopeni gelisimi
acisindan Onemli bir risk faktoriidiir (36). Bireyde
malniitrisyon ve sarkopeni durumlarmin birlikte
goriilmesinin, yaglilikta artan morbidite ve mortalite,
yagsam kalitesi ve fonksiyonelligin azalmasi ile artan
saglik bakim harcamalar1 dahil olmak iizere hem hasta
hem de saglik sistemi iizerinde bir¢ok olumsuz sonuca
yol actig1 belirtilmektedir (37). Toplumda yasayan 100
yashinin degerlendirildigi bir ¢alismada, sarkopenili
yaglilarda malniitrisyon sikligi sarkopenili olmayan
yaslilara gore anlamli sekilde daha yiiksek bulunmustur
(38). Malniitrisyon ve sarkopeni arasindaki iligkiyi
degerlendirmek amaciyla yapilan bir ¢alismada MNA
skorlarinin sarkopenik yaslh bireylerde anlamli derecede
diisiik oldugu sonucuna varilmis ve ¢alismada sarkopeni
ve malniitrisyon riski arasinda kuvvetli bir iligskinin
oldugu vurgulanmistir (39).

Poliklinik kayitlar1 olan 473 yash ile yapilan bir
caligmada ise sarkopeni oran1 %13.1 bulunurken, MNA
puan1 azaldik¢a sarkopeni oranmm anlamli derecede

yiikseldigi goriilmiistir (40). Caligmamiza katilan
bireyler arasinda sarkopenisi olan  bireylerde
malniitrisyon ve malniitrisyon riski goriilme sikligi
sarkopenisi olmayan bireylere gore daha fazladir
(p<0.05). Calismamizdan elde edilen sonuglar 6nceki
yapilan c¢alismalari destekler nitelikte olmus ve
malniitrisyonun sarkopeni i¢in bir risk faktorii oldugu
sonucuna varilmistir.

Sonu¢ olarak malniitrisyon ve sarkopeni yaslilik
doneminde goriilen 6nemli saglik sorunlaridir. Yetersiz
beslenme, hareketsiz yasam gibi durumlar hem
malniitrisyon hem de sarkopeni igin risk faktorleri
arasindadir. Yaglanma ile birlikte goriilen kronik
hastaliklara bagli olarak da gelisebilen sarkopenide kas
giiciinde ve fonksiyonunda azalma ile birlikte kas kiitlesi
kayb1 da goriilmektedir. Bu durum sarkopenili
bireylerde diismelerin ve hastaneye yatislarin, tedavi
yiikiiniin ve mortalitenin artmasina neden olmaktadir.
Yagslilarda siklikla goriilen ve sarkopeni ile iliskili bir
durum olan malniitrisyon, besin/besin 6gesi aliminin
yetersiz veya dengesiz olmasindan kaynaklanmaktadir.
Yapilan bu ¢alisma sonucunda literatiire benzer sekilde
malniitrisyon riski olan bireylerde daha yiiksek
sarkopeni orani goriilmistiir. Yaslilarda malniitrisyon
yasam kalitesinde azalmaya, hastanede kalis siiresinin
uzamasina, enfeksiyon ve diismelerin artmasi gibi
sorunlara neden olmaktadir. Hem toplumda yasayan
hem de kurum bakimi altinda bulunan yasl bireylerde
sarkopeni ve malniitrisyon taranmali ve tedavi
edilmelidir. Yeterli ve dengeli beslenme, saglikli yasam
tarzinin tesviki ve yash bireylerin uygun egzersiz
programlarina katilimimin saglanmasi da sarkopenin
onlenmesinde ve tedavisinde yararli olacaktir.

Ctkar Catismasi: Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmast bulunmamaktadir.

Katki Orami Beyani: Anafikir/Planlama: BNC, EME;
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Yazim: BNC, EME; Go6zden Gegirme ve Diizeltme:
BNC, EME, Onaylama: EME.

Destek / Tesekkiir Beyani: Calismada hicbir kurum ya
da kisiden finansal destek alinmamistir. Arastirmaya
katilan huzurevi sakinlerine tesekkiir ederiz.

Etik Kurul Onami: Ankara Medipol Universitesi
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Amag: Obezite, adipoz dokuda, saghg bozacak diizeyde
anormal ya da asirt yag birikimi olarak tanimlanmaktadir.
Obezite tedavisinde cerrahi uygulamalar, son yillarda siklikla
uygulanmaya baslanmistir. Ancak bu tiir cerrahi uygulamalarda
intraoperatif karin i¢i basing artis1 endise konusu olabilir. Bu
calismada laparoskopik sleeve gastrektomi operasyonundaki
intraabdominal basing artiginin, trombosit aktivitesinin bir
gostergesi olan ortalama trombosit hacmine (MPV) etkilerini
arastirmay1 amagladik.

Gerec¢ ve Yontemler: Calismaya yaslari 18 ile 65 arasinda olan
60 hasta dahil edildi. Tiim hastalara intraabdominal basing 13-
15 mm/Hg araliginda ayarlanarak, elektif laparoskopik sleeve
gastrektomi operasyonu yapildi. Preoperatif, intraoperatif ve
postoperatif MPV degerleri Olgiilerek bu degerler arasinda
istatistiksel olarak anlamli fark olup olmadig: degerlendirildi.
Bulgular: Hastalarin  viicut Kitle indeksi  ortalamalar
44.46+4.18 idi. Hastalarn MPV ortalama degerleri MPV
preoperatif 10.03+0.95 fl, MPV intraoperatif 10.17+£0.95 fl,
MPV postoperatif 10.32+0.81 fl olarak olciildi. Preoperatif ve
intraoperatif MPV degerleri arasinda anlaml fark olugsmaz iken,
preoperatif ve postoperatif, intraoperatif ve postoperatif MPV
degerine arasinda istatistiksel anlaml1 fark olustugu gozlendi.
Sonug: Intraabdominal basing altinda yapilan laparoskopik
operasyonlarda, trombosit fonksiyonlarina bagli koagulasyon
bozukluklar1 agisindan trombosit biiyiikliigtiniin bir gostergesi
olan MPV degerinin izlenmesinin, cerrahi sonrasi akut
trombotik hadiselerin takibi agisindan uygun olacagin
diigiinmekteyiz.

ABSTRACT

Obijective: Obesity is defined as abnormal or excessive fat
accumulation in adipose tissue, at a level that impairs
health. Surgical procedures in the treatment of obesity
have begun to be applied frequently in recent years.
However, in such surgical procedures, increased
intraoperative intra-abdominal pressure may be a matter of
concern. In this study, we aimed to investigate the effects
of the increase in intra-abdominal pressure in laparoscopic
sleeve gastrectomy surgery on mean platelet volume
(MPV), which is an indicator of platelet activity.

Material and Methods: 60 patients aged between 18 and
65 were included in the study. All patients underwent
elective laparoscopic sleeve gastrectomy by adjusting the
intra-abdominal  pressure  between 13-15 mm/Hg.
Preoperative, intraoperative and postoperative MPV
values were measured and it was evaluated whether there
was a statistically significant difference between these
values.

Results: The average body mass index of the patients was
44.46+4.18. The mean MPV values of the patients were
measured as MPV preoperative 10.03+0.95 fl, MPV
intraoperative  10.17+£0.95 fl, MPV  postoperative
10.32+0.81 fl. While there was no significant difference
between preoperative and intraoperative MPV values, it
was observed that there was a statistically significant
difference between preoperative and postoperative,
intraoperative and postoperative MPV values.

Conclusion: We think that monitoring the MPV value,
which is an indicator of platelet size in terms of
coagulation disorders due to platelet functions, in
laparoscopic operations performed under intra-abdominal
pressure, will be appropriate for monitoring acute
thrombotic events after surgery.

Anahtar Kelimeler: Laparoskopik sleeve gastrektomi, karmn i¢i Keywords:  Laparoscopic  sleeve gastrectomy, increased

basing artigi, ortalama trombosit hacmi intraabdominal pressure, mean platelet volume
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GIRIS
Obezite, adipoz dokuda sagligi bozan anormal ya da
asir1  yag birikimidir. Diinya Saglk  Orgiitii,
yetigkinlerde en biiyiik kiiresel kronik saglik problemi
olarak obeziteyi ilan etmistir ve bu da giderek yetersiz
beslenmeden daha ciddi bir sorun haline déntismektedir
(1). Obeziteyi siniflandirmak i¢in viicut kitle indeksi
(VKI) kullanilabilir. Viicut kitle indeksi hastanin
kilosunun, boy Olgiisiiniin (metre olarak) karesine
boliinmesi ile hesaplanmaktadir. Viicut kitle indeksine
gore obezite siniflandirmasi Tablo 1°de gosterilmistir

.

Tablo 1: Obezite siniflandirmasi

<18.5 kg/m? Diisiik agirlik
18.5-24.9 kg/m? Normal
25-29.9 kg/m? Pre—Obezite
30-34.9 kg/m? Obezite Simif
35-39.9 kg/m? Obezite Sinif Il
>40 kg/m? Obezite Simf Il

Obezite tedavisinde daha yiiksek oranda kilo kaybi
hedeflenen veya kalict kilo kaybi saglanamayan
durumlarda bariyatrik cerrahi yontemleri
kullanilmaktadir. Bariyatrik cerrahi endikasyonlari
VKI>40 kg/m? olmasi veya VKi>35 kg/m? olmas1 ve
obezite ile iliskili tip 2 diabetes mellitus, hipertansiyon,
dislipidemi, uyku-apne sendromu gibi en az bir
komorbiditenin eslik ediyor olmasidir (3).

Laparoskopik cerrahi prosediirlerde, cerrah icin bir
calisma ve goriintiileme alani saglamak amaci ile batin
karbondioksit gazi ile sisirilmekte ve suni bir
intraabdominal basing artig1 olmaktadir (4,5). 12 mmHg
ve Uzerinde devamli olan karin i¢i basing artisi
intraabdominal hipertansiyon olarak tanimlanmaktadir
(6). Ortalama trombosit hacmi (MPV) trombosit
aktivitesinin  bir  gostergesidir. Akut miyokard
enfarktiisli, serebrovaskiiler hastalik, pre-eklampsi,
renal arter stenozu ve diabetes mellitus ortalama
trombosit hacmini artirabilmektedir. Trombositopenik
hastaliklarda ve miyelodisplastik sendromlu bazi
hastalarda da yiliksek MPV goriliir. Yiiksek MPV
trombositopenik bir hastada kemik iliginde aktif
trombosit {iretimi oldugunu gosterir (7,8).

Bu calismanin primer amaci, laparoskopik sleeve
gastrektomi ameliyatlarinda olusan suni karin i¢i basing
artistnin -~ MPV  degerleri  iizerine  etkilerini
gdzlemlemektir. Tkincil amaglar1 ise bu basing artiginin
Intraoperatif perfiizyon indeksi (PI), perfiizyon
variabilite indeksi (PVI1), Tepe basmci ve ortalama arter
basinci lizerindeki etkilerini arastirmaktir.

GEREC VE YONTEM
Bu ¢alisma, Gaziosmanpasa Universitesi Tip Fakiiltesi
Klinik Aragtirmalar Etik Kurul onay1 (17-KAEK-042)
alindiktan sonra, Tokat Saglik Arastirma ve Uygulama

Merkezi ameliyathanesinde 30/05/2017 ve 30/05/2018
tarihleri arasinda ameliyata alman elektif laparoskopik
sleeve gastrektomi hastalarinda yapildi. Arastirmaya
katilmak istemeyenler, ASA 4 hasta gruplari, laboratuar
degerlerinde kan iire azotu (BUN), kreatinin, aspartat
aminotransferaz (AST), alanin aminotransferaz (ALT)
yiiksekligi olan hasta gruplart ve intraoperatif
komplikasyon gelisen hastalar ¢calismaya dahil edilmedi.
Hastalardan  preoperatif = rutin  olarak  alinan
hemogramdan bagslangic MPV (Preoperatif MPV)
degeri ¢alisma formuna kaydedildi. Hasta ameliyat
odasina alindiktan sonra hastalara EKG
monitdrizasyonu, kan basmei takibi, nabiz takibi, sivi
dengesinin takibi amaciyla pletismografi degiskenlik
indeksi (PVI) takibi (normal degerler; %38-20),
perflizyon indeksi (PI) takibi ve oksijen saturasyonu
(Sp0O,) ile monitérizasyon yapildi (9). Perfiizyon indeksi
ve PVI, her ikisi de sag el yliziik parmagina yerlestirilen
ayni prob vasitasiyla 6lgiildii. Olgiimler igin Masimo
rain-bow SET cihazi (Neuchatel — Switzerland)
kullanildi. Hastalara 18 Gauge kaniille intravendz (iv)
damar yolu agilarak %0.9 NaCl ile sivi replasmani
yapildi. Hastalarin anestezi indiiksiyonu tiyopental
sodyum 6 mg/kg iv, fentanyl 1 mcg/kg iv, rokuronyum
0.6 mg/kg iv ile saglandiktan sonra anestezi idamesi
sevofluran 1 Minimum Alveolar Konsantrasyon (MAC)
+ Oksijen karisimi  %50-%50 konsantrasyonda
uygulanarak gergeklestirildi. Operasyon boyunca 6
c¢cmH>O PEEP uygulandi. Operasyonun baslangicinda
normal olan intraabdominal basing gerekli lararoskopik
goriintiileme ve c¢alisma ekipmanlarnt yerlesimi
esnasinda karbondioksit insiifliasyonu kullanilarak 13
mm/Hg degerine yiikseltildi. Ameliyat boyunca bu
basing takip edilerek 13-15 mm/Hg arasinda kalmasi
saglanarak operasyona devam edildi. Intraoperatif
hastalardan mide rezeksiyonu esnasinda hemogram
tiipiine kan alindi ve MPV degeri (intraoperatif MPV
degeri) c¢alisma formuna kaydedildi. Hastalara
postoperatif analjezi amaci ile morfin siilfat 6 mg iv ve
parasetamol 1 gr iv yapildi. Hastalardan operasyon
sonrasinda serviste rutin aliman hemogramdan MPV
degeri calisma formuna kaydedildi (Postoperatif MPV
degeri). Ortalama trombosit hacmi degerinin dogrulugu
acisindan hemogram analizleri postoperatif en ge¢ 20
dakika icerisinde yapildi.

Istatistiksel analiz

Orneklem boyutu hesaplanirken Celep ve ark.’nin
caligmasindaki MPV ortalamalarina gore; baslangic
MPV ortalamas1 8.483+1.05 ve intraoperatift MPV
ortalamasi 8,901 olarak hesaplanmis olup, iki tarafl tip
I hata degeri 0.05, gilic degeri 0.80 olarak kabul
edildiginde toplam 50 hastanin anlamli bir fark bulmak
i¢in yeterli oldugu hesaplanmstir (10). Hastalarda kayip
veri olabilecegi goz oniinde bulunduruldugunda %20
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hasta sayis1 artirimina gidildiginde toplam 60 hastanin
calisma i¢in gerekli oldugu tespit edilmistir.
Istatistiksel olarak verilerin normal dagilima uygunlugu
tek  oreklem  Kolmogorov-Smirnov  testi ile
degerlendirildi. Kalitatif veriler say1 ve yiizde olarak,
kantitatif veriler ortalama ve standart sapma olarak
gosterildi. Gruplar arasi1 karsilastirmalarda, Kalitatif

veriler incelenirken Ki-Kare ve Fisher’s exact testi
kullanildi. Ortalama trombosit hacmi, PVI, PI, kan
basinci, oksijen saturasyonu ve nabiz degerleri analiz
edilirken tekrarlayan olgiimlerde ANOVA  testi
kullanildi. Ortalama trombosit hacmi ve PVI degerleri
arasindaki iligki Pearson korelasyon analizi (r) ile
degerlendirildi. Tim verilerin degerlendirilmesinde
Statistical Package for Social Sciences (SPSS, IL)
version 20.0 kullanildi. Veriler analiz edilirken istatistik
anlamlilik degeri p<0.05 olarak kabul edildi.

BULGULAR
Caligmaya 23 erkek hasta, 37 kadin hasta olmak iizere
toplam 60 hasta dahil edildi. Hastalarin yas ortalamasi
erkeklerde 36.17+11.05 iken, kadmlarda 33+9.86’idi.
Hastalarin ortalama agirlik degerleri 126.71£21.44 iken,
hastalarin viicut kitle indeksi ortalamalar1 44.46+4.18
olarak o6l¢iildii (Tablo 2).

Tablo 2: Demografik veriler

Yas (y1l) 34.79+10.51
Cinsiyet (E/K) 23/37

Boy (cm) 168.39+11.93
Kilo (kg) 126.71+21.44
VKI (kg/m?) 44.46+4.18
ASA (11/111) 20/40

E: Erkek; K: Kadin, VKI: Viicut kitle indeksi, ASA: ASA
skoru

Ortalama operasyon siiresi 122.32+12.94 dakika olarak
o6l¢iildli. Bu siiredeki intraoperatif takip verileri kayit

altina alindi (Tablo 3).

Tablo 3: Intraoperatif takip verileri

Siire (dakika) 122.32+12.94

Tidal Volim (cc) 561.61+£31.53

Frekans (ss/dk) 12.04+0.18
Laparoskopik Basing (mmHg) 14.21+0.68
Verilen s1vi (ml) 11254220.47

ss: Solunum sayist

Hastalarin MPV ortalama degerleri MPV preoperatif (fl)
10.03+0.95, MPV intraoperatif (fI) 10.17+0.95, MPV
postoperatif (fl) 10.32+0.81 olarak ol¢iildi. (MPV
preoperatif - MPV intraoperatif: p=0.240; MPV
intraoperatif - MPV postoperatif: p=0.006; MPV
preoperatif - MPV postoperatif: p<0.001) olarak
degerlendirildi (Tablo 4).

Tablo 4: Hastalarin MPV ortalama degerleri
Mean+SD MeantSD p

Preoperatif vs 10.03+0.95 10.17+0.95  0.240
intraoperatif
Intraoperatif
Vs postoperatif
Preoperatif vs 10.03+0.95 10.32+0.81  0.001
postoperatif

10.17+0.95  10.32+0.81  0.006

MPV (ortalama trombosit hacmi) (fl)

Hastalarin  ortalama perfiizyon indeksi degerleri
baslangicta yiikselme gosterse de, intraoperatif tekrar
diisme egilimine gecti (Grafik 1). Plestismografi
degiskenlik indeksi de basglangigta diistli ve daha sonra
sabit degerlerde seyretti (Grafik 2). Hastalarin tepe
basinci degerleri operasyon sonuna dogru basglangicina
gore yiikselme egiliminde seyretti (Grafik 3). Hastalarin
ortalama arter basinglar1 operasyon baslangicinda
diisme gosterse de intraoperatif sabit degerlerde seyretti
(Grafik 4).
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Grafik 1: Intraoperatif perfiizyon indeksi degerleri
*p<0.05

Baslangig ortalama PI degerine gore, 5.dk., 10.dk.,
15.dk., 30.dk., 60.dk. ve 75.dk. PI ortalamalar1 anlamlh
olarak yiiksek iken (sirastyla; p<0.001, p<0.001,
p<0.001, p<0.001, p=0.003, p=0.008), 90.dk. ortalama
Pl degeri arasinda fark yoktu (p=0.734)(Grafik 1).
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Grafik 2: intraoperatif perfiizyon variabilite indeksi

degerleri
*p<0.05
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Baslangi¢ ortalama PVI degerine gore, 5. dk., 15. dk.,
60. dk., 75. dk. ve 90.dk. PVI ortalamalar1 anlamli olarak
diisiik iken (swrasiyla; p=0.013, p=0.044, p=0.018,
p=0.02, p=0.006), 10.dk., 30.dk. ortalama PVI degeri
arasinda fark yoktu (sirasiyla; p=0.075, p=0.05) (Grafik
2).
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Grafik 3: Intraoperatif tepe basinci degerleri
*p<0.05

Baglangi¢ ortalama tepe basinci degerine gore, 60. dk.,
75. dk., ve 90. dk. tepe basinci ortalamalari anlamli
olarak yiiksek iken (sirasiyla; p=0.015, p=0.001,
p=0.008), 15. dk. ve 30.dk. ortalama tepe basinci
degerleri arasinda fark yoktu (sirasiyla; p=0.682,
p=0.07) (Grafik 3).
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Grafik 4: intraoperatif ortalama arter basinci degerleri
*p<0.05

Baglangi¢ ortalama arter basincina gore, 5. dk., 10. dk.,
15. dk., 30. dk., 60. dk., 75. dk. ve 90. dk. ortalama
arter basinc1 anlamli olarak diisiik 6lgiildii (sirastyla;
p=0.019, p<0.001, p<0.001, p<0.001, p<0.001,
p=0.001, p=0.003) (Grafik 4).

TARTISMA
Bu ¢alisma sonucunda, intraabdominal basing artisinin
preoperatif MPV degerlerine gore postoperatif MPV
degerlerinde  artisa  neden  oldugu  saptand:.
Laparoskopik cerrahi prosediirlerde karbondioksit gazi
ile batin sisirilmekte ve yeterli goriintii ve cerrahi
sahanin  agiga ¢ikartilmasinda pndmoperitonyum
yontemi ile intraabdominal basing artis1 olugturmaktadir
(4,5).
Celep ve ark.’min laparoskopik kolesistektomi
operasyonu planlanan hastalarda yaptiklar1 prospektif
randomize kontrollii ¢aligmada, pndmoperitoneumun
MPV degerlerini nasil etkiledigi arastirilmistir (10).
Caligmanin sonuglara baktigimizda preoperatif MPV
degerine gore intraoperatif MPV degerinin anlamli
olarak yiiksek c¢iktig1 ve intraoperatif MPV degerine
gore postoperatif MPV degerinin ise anlamli olarak
disik  oldugunu saptamislardir.  Caligmalarinda
pnéomoperitoneumun MPV degerinde yiikselmeye yol
actigini diisinmiiglerdir.
Biz calismamizda intraoperatif MPV degerlerimizin
tlmli  bir sekilde preoperatif degerlerimize gore
yiikseldigini ve postoperatif ise anlamli olarak
yiikseldigini saptadik. Celep ve ark.’nin calismasi ile
sonuc¢larimiz intraoperatif MPV degerlerinde benzerlik
gostermesine ragmen ¢alismamizdaki postoperatif MPV
degerlerinde yiikseklik olmasi ile farklilik gdstermistir.
Hastalarimizin VKI’lerinin Celep ve ark.’nin ¢aligma
hastalarina gore daha yiiksek olmasi ve operasyon
stirelerimizin daha uzun olmast MPV degerinin
intraoperatif yilikselmesini ve postoperatifte yiiksek
kalmis olmasini agiklayabilir (10). Indiiksiyonla beraber
ortalama arter basincinda azalma ve tepe basmcinda
artma sonucunda abdominal perfiizyonda azalma olmasi
ve yapilan cerrahi islem birlikteligi ile sistemik bir
inflamatuar yanit ile MPV degerlerinde yiikselme olmus
olabilir. Cerrahi ve karin i¢i basing artist birlikteligi ve
uzun operasyon siireleri postoperatif MPV degerlerini
artirabilir.
Coban ve ark.’nin yaptig1 bir ¢alismada obez ve obez
olmayan saglikli goniillii bireylerde MPV degerleri
kargilagtirilmistir (7). Calismada, 100 saglikli goniillii
birey ve 100 viicut kitle indeksi 30 kg/m? ve iizerinde
birey karsilagtirilmigtir. Obez bireylerde MPV degerinin
daha yiiksek bulundugu saptanmistir. Obez bireylerde
MPV degerinin normal saglikli bireylere gore yiiksek
olmas1 MPV degerlerinin postoperatifte obez hastalarda
yiikksek kalmasin1 agiklayabilir. Obez hastalarda
tromboza egilimin olmasi, yiiksek MPV degerlerinin
tromboza egilim yapan hastaliklarda da bulunabilmesi
ve bu degerlerin yapilan cerrahi ve karm i¢i basinci
birlikteligi ile postoperatif MPV degerinin yiikselmesini
aciklayabilir. Obeziteye bagli viicut yag oranindaki
fazlalik ayn1 sekilde tromboza egilimi artirarak MPV’yi
artirmig  olabilir. Cerrahi bir durum inflamasyonu
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tetikleyerek bu etkinin postoperatifte devam etmesini
saglamis olabilir.

Bir bagka ¢alismada ise batin igi bir patoloji durumunda
MPV degeri degiskenlikleri aragtirilmistir. Beyazit ve
ark.’nin yaptig1 bu ¢alismada akut pankreatit gegiren
hastalarin retrospektif olarak hastalik donemindeki ve
iyilesme sonrasindaki MPV degerlerine bakilmis olup
akut pankreatitin tedavisi sonrasinda MPV degerlerinin
ylikseldigi saptanmistir (11). Ayrica akut pankreatitin
siddetine gore de daha siddetli pankreatit olgularinda
MPV degerinin daha diisiik oldugu saptanmistir. Bu
calismada inflamatuar bir durumdan sonra iyilesme
MPV degerini yiikseltmistir ve bunun da inflamasyonun
MPV  degerini  disiirebilecegini  destekledigini
disinmislerdir.  Calismamiz ~ operasyon  gegiren
hastalarda yapilmis olup laparoskopik basincin etkisi ile
MPV hizli bir degiskenlik gostererek yiikselmis olabilir.
Akut pankreatitli hastalarda MPV degerlendirme
sireleri ile c¢alismamizdaki hastalardaki MPV
degerlendirme siireleri arasinda fark olmasi sebebi ile
calismamizda MPV degerleri yiiksek ¢ikmis olabilir.
Kilmgalp ve ark.’min yaptigi bir g¢alismada mide
kanserinin  MPV  degerleri  lizerindeki etkisi
degerlendirilmistir (12). Mide kanseri olan hastalarda
MPV degerleri yiiksek saptanmistir. Mide ameliyati
sonrasinda ise bu deger saglikl bireylerdeki degerlerine
donmektedir. Yapilan bu ¢aligmada bir bagka batin igi
hadisenin MPV iizerindeki etkisi tartisiimistir. Bu
calismada kanser hastalig1 yani batin i¢i bir hadise MPV
degerini yiikselttigi diisiiniilmiistiir. Bu ¢aligmada batin
i¢i bir patolojinin MPV degerlerinde yiikselme yapmis
olmasi, caligmamizda karin i¢i basmcin artmasi veya
cerrahi travmanin etkisi ile benzer olarak MPV
degerinde yiikselmeyi destekleyebilir.

Kilighi-Camur ve ark.’nmn yaptig1 bir baska ¢alismada
MPV degerinin akut miyokard enfarktiisii gegiren
hastalardaki degiskenlikleri degerlendirilmistir (13).
MPV degeri miyokard enfarktiislii hastalarda yiiksek
cikmigtir. Calismamiza benzer sekilde miyokard
enfarktlisi ~ trombosit  iizerinde  ve  hastanin
hemodinamisinde degisiklikler yaparak ve sempatik
sistem aktivasyonu ile MPV degerinde degiskenlik
yapip yiikseltmis olabilir. Iskemik bir hadise MPV
degerlerinde yiikselme yapmig olabilir. Sistemik
inflamatuar bir yanit, iskemik bir durum, cerrahi,
hipoperfiizyon ve hipotansiyon benzeri durumlar
calismamizda oldugu gibi MPV degerini yiikseltmis
olabilir.

Ortalama trombosit hacmi degerinin intraoperatif
pnomoperitoneum ile yiikselerek postoperatif yiliksek
¢tkmast karin i¢i basing artisinin ve beraberinde tepe
basmcindaki artigin etkisi, ortalama arter basincinda
diisme olmast ve perfiizyon indeksinde operasyon
baslangicinda yiikselmenin de olmasi ile agiklanabilir.
Ayrica cerrahi travmaya olusan sistemik inflamatuar

yanit, operasyon igerisinde rutin kanamanin etkisi,
abdominal perfiizyon basincinin diismesi gibi sebepler
ile salman sitokinlerin etkisi trombosit yapimini
etkileyerek MPVyi yiikseltmis olabilir.

Arslantag R ve ark., genel anestezi altinda yapilan
bariatrik cerrahinin Pl'de bir artisa ve PVI'de bir diisiise
neden olabilse de, Pl ve PVI degerlerinin intraoperatif
donemde sabit seyretmeye egilimli  oldugunu
raporlamig, ters trendelenburg pozisyonunun ve
pnomoperitoneumun Pl  veya PVI  degerlerini
etkilemedigini iddia etmislerdir (14). Koivusalo AM ark
ise Pndmoperitonun, atim hacminde, kalp debisinde ve
vendz doniiste azalma ve sistemik vaskiiler direngte artis
olarak ifade edilen hemodinamik degisiklikleri
indiikleyebilecegi de iddia etmislerdir (15). Bizim
calismamizda perfiizyon indeksi degerleri baslangigta
yiikselme gosterse de intraoperatif tekrar diisme
egilimine gecmisti. Plestismografi degiskenlik indeksi
de baslangicta diismiis ve daha sonra sabit degerlerde
seyretmistir.

Wajima ve ark. pnomoperiton sonrast PI anlamli
derecede azalirken OAB degismedigini raporlamislardir
(16). Bizim caligmamizda pndmoperiton sonrasi PI
basta yiikselme egilimi gosterirken sonrasinda stabil,
MAP degeri ise operasyonun basinda diisme egilimi
gosterirken sonrasinda stabil seyretti.

Lehavi ve ark. elektif laparoskopik cerrahi uygulanan
hastalarda hem bas asagi pozisyonda hem de
pnomoperiton basincinin arttirilmasi sirasinda  tepe
solunum basincinda, inspirasyon sonu ve ekspirasyon
sonu 6zofagus basinglarinda anlamli artis kaydedildigini
raporlamiglardi (17). Bizim ¢aligmamizda ise tepe
basinct degerleri operasyonun baglangicindan itibaren
stirekli olarak yiikselme egiliminde seyretmistir.

Bu ¢alismanin iki adet limitasyonu mevcuttu. Birincisi;
Bispektral indeks monitorizasyonu (BIS) yapilabilirdi,
bu da bize anestezi derinligi konusunda bir
standardizasyon saglayabilirdi ancak elimizdeki sinirlt
kaynaklardan dolay1r BIS monitorizasyonu yapilamadi.
Ikincisi;  serbest  oksijen  radikalleri  varhg
aragtirilabilirdi, boylece intraaabdominal basing
artisginin  trombosit fonksiyonlar1 iizerine etkileri
hakkinda daha detayl bilgi elde edilmis olurdu.
Ortalama trombosit hacmi degeri; batin i¢i hadiselerde,
karin ameliyatlart ve baska hastaliklarda da arastirma
konusu olmustur. Ortalama trombosit hacmi degeri
konusunda g¢eliskili bir¢ok arastirma mevcut olup,
yapilan bu c¢alismada tartigmali bazi konulara agiklik
getirdigimizi diisiinmekteyiz. Obezite ameliyatlar
sonrasinda trombosit degiskenligi tromboza egilimi
artirabilir.

Calismamizda intraabdominal basing altinda yapilan
laparoskopik  operasyonlarda, preoperatif ~ ve
intraoperatif MPV degerine gore postoperatif MPV
degerini anlamh sekilde yiiksek saptadik. Trombosit
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biiylikligiiniin bir gostergesi olan MPV degerinin,
postoperatif donemde trombosit fonksiyonlara bagl
koagulasyon bozukluklari agisindan
cerrahi sonrasi akut trombotik hadiselerin takibi ve bu
grup hastalarda varis ¢orabi veya anti-koagiilasyonun
erken donemde uygulanmaya baslanmasinin yine
trombotik Onlenmesi agisindan uygun

izlenmesinin,

olaylarin
olacagini diistinmekteyiz.

Ctkar Catismasi Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmast bulunmamaktadir.

Katki Oram Beyani: Anafikir/Planlama: K, MS;
Analiz/Yorum:iK, SD; Veri Saglama: 1K, ZE; Yazim:
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Destek / Tesekkiir Beyani: Calismada higbir kurum ya
da kisiden finansal destek alinmamistir. Arastirmaya
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Ozgiin Arastirma

PREDICTIVE VALUE OF FIBROSIS-4 INDEX FOR HIGHER
TROPONIN LEVELS IN ACUTE CORONARY SYNDROME

Akut Koroner Sendromda Fibrozis-4 Indeksinin Yiiksek Troponin Diizeyleri icin
Ongordiiriicii Degeri

Hiiseyin DURAK® Elif ERGUL!

! Department of Cardiology, Faculty of Medicine, Recep Tayyip Erdogan University, RIZE, TURKIYE

ABSTRACT

Obijective: Non-alcoholic fatty liver disease, a condition that
affects nearly one-third of the population, is associated with
cardiovascular disease and is the leading cause of death. Studies
have found that peak troponin level is a strong predictor of all-
cause death and infarct area width in the left ventricle after
acute coronary syndrome. The fibrosis-4 (FIB-4) index is a
noninvasive clinical tool that combines four laboratory
parameters to measure liver fibrosis. The relationship between
the FIB-4 index and peak troponin level is unclear. We
speculated that a higher FIB-4 index might be associated with
higher peak troponin levels, as it is linked to cardiovascular
disease. We aimed to explore the relationship between peak
troponin levels and the FIB-4 index in patients with acute
coronary syndrome.

Material and Methods: This was an observational, cross-
sectional cohort study. A total of 302 inpatients with acute
coronary syndrome admitted to our clinic between June and
September 2023 were enrolled. The FIB-4 index and peak
troponin levels were evaluated. The maximum mean troponin
level was determined, and two patient groups were formed and
compared according to whether it was below or above this
level.

Results: We demonstrated for the first time that the FIB-4 index
is a strong indicator of peak troponin levels in patients with
acute coronary syndrome (odds ratio: 2.301, 95% CI 1.667-
3.172, p<0.001).

Conclusion: A higher FIB-4 index in patients with acute
coronary syndrome was associated with higher troponin levels.
It may be beneficial for clinicians to take more preventive
measures in patients with acute coronary syndrome with a
higher FIB-4 index.

Keywords: FIB-4 index, acute coronary syndrome, troponin

(0Y4
Amag: Non-alkolik yagli karaciger hastaligi niifusun yaklasik
tgte birini etkiler. Kardiyovaskiiler hastaliklar, non-alkolik yaglh
karaciger hastaligi olan hastalarda 6liimiin baslica nedenidir.
Calismalar, zirve troponin seviyesinin akut koroner sendrom
sonrasi tim nedenlere bagli 6liimiin ve sol ventrikiil infarkt
alan1 genisliginin giliglii bir 6ngdriiciisii oldugunu gostermistir.
Fibrozis-4 (FIB-4) indeksi, karaciger fibrozunu 6lgmek i¢in dort
laboratuvar parametresini birlestiren invaziv olmayan bir klinik
aractir. FIB-4 indeksi ile zirve troponin seviyesi arasindaki iliski
Yiiksek  FIB-4  indeks  seviyesinin
kardiyovaskiiler hastaliklar ile baglantili oldugu bilindigi i¢in
zirve troponin seviyelerinin de FIB-4 indeks ile iligkili

bilinmemektedir.

olabilecegini varsaydik. Bu caligmada akut koroner sendrom
hastalarinda zirve troponin seviyesi ile FIB-4 indeksi arasindaki
iligkiyi incelemeyi amagcladik.

Gerec ve Yontemler: Bu calisma gozlemsel, kesitsel bir kohort
caligmasiydi. Haziran ve Eyliil 2023 arasinda klinigimize kabul
edilen akut koroner sendrom hastalarindan toplam 302 hasta
calismaya dahil edildi. FIB-4 indeksi ve zirve troponin
seviyeleri degerlendirildi. Ortalama zirve troponin seviyesi
belirlendi ve hastalar bu seviyenin altinda veya iistiinde olup
olmamasina gore iki gruba ayrildi ve birbirleriyle karsilagtirildi.

Bulgular: FIB-4 indeksinin akut koroner sendrom hastalarinda
zirve troponin seviyelerinin gii¢lii bir 6ngoriiclisii oldugunu
gosterdik (Odds orani: 2.301, %95 CI 1.667-3.172, p<0.001).

Sonu¢: Akut koroner sendrom hastalarinda daha yiiksek bir
FIB-4 indeksi, daha yiiksek troponin seviyeleri ile iliskilidir.
Daha yiiksek bir FIB-4 indeksi olan akut koroner sendrom
hastalarinda daha fazla dnleyici tedbir almanin klinisyenler igin

faydali olabilecegi diistiniilebilir.

Anahtar Kelimeler: FIB-4 indeks, akut koroner sendrom,
troponin
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is a
significant hepatological condition observed in
approximately 30% of the overall population. The
incidence of NAFLD increases significantly to 90% in
individuals with type 2 diabetes mellitus (DM). Notably,
NAFLD patients with a heightened risk of progressive
fibrosis are particularly prone to cardiovascular disease
(CVD), which is a prominent contributor to morbidity
and mortality in this patient population. Coronary
atherosclerotic heart disease and NAFLD share several
common risk factors, including obesity, hypertension
(HT), DM, metabolic syndrome (MS), and dyslipidemia
(1). Clinical studies have shown that NAFLD
contributes to accelerating the atherogenic process and
have proposed that the association between CVD and
NAFLD is causative or that both diseases are the result
of a common pathogenic origin (1-5). The fibrosis-4
index (FIB-4 index) is a cost-effective and user-friendly
noninvasive fibrosis scoring system that encompasses
demographic, clinical, and laboratory parameters. Its
high sensitivity makes it an invaluable tool for
accurately identifying patients with advanced hepatic
fibrosis. Furthermore, the FIB-4 index offers the
advantage of being readily accessible and affordable in
clinical practice (6).

Acute coronary syndrome (ACS) is caused by acute
myocardial ischemia, which causes chest pain and
electrocardiographic (ECG) changes, as well as
myocardial necrosis, which causes elevation of blood
markers, such as troponin, resulting in left ventricular
(LV) dysfunction and loss of myocardial function with
poor future outcomes (7). The gold standard marker for
diagnosing myocardial necrosis is troponin elevation,
which provides beneficial data for ACS (8). Prior
research has indicated a connection between maximum
troponin concentrations and unfavorable cardiovascular
(CV) consequences, encompassing overall mortality and
both long- and short-term morbidity in individuals
diagnosed with ACS. Individuals experiencing unstable
angina (UA) manifest a clear link between the increased
severity of narrowed lesions and the existence of
multivessel disease, alongside heightened troponin
levels (9). In an extensive meta-analysis involving
25,252 participants, a significant correlation was
observed between an elevated FIB-4 index and an
increased likelihood of cardiovascular disease (10). A
study encompassing a cohort of 13,448 individuals
revealed a predictive correlation between heightened
FIB-4 levels and the occurrence of new-onset ischemic
heart disease over a 10-year follow-up duration (11).
The relationship between the maximum troponin level
and FIB-4 index is currently unknown. Drawing on the
link between an elevated FIB-4 index and
atherosclerotic risk factors, our conjecture posits that

peak troponin levels might exhibit a positive correlation
with the FIB-4 index. In previous studies, although the
FIB-4 index has been demonstrated to be closely
associated with the atherosclerotic process and CV
events (1,3-5,12). Its relationship with troponin levels,
particularly, has not been elucidated. This study aimed
to clearly demonstrate this association. Elevated
troponin levels in patients with ACS may be considered
an indicator of poor prognosis (13). Therefore, an
association between troponin and the FIB-4 index
suggests that a higher FIB-4 index could potentially
provide insights into the prognosis of patients with ACS.

MATERIALS AND METHODS
The design of our study was observational and cross-
sectional. We prospectively included 302 patients
hospitalized for ACS between June and September
2023. ACS was diagnosed based on the ECG findings,
cardiac symptoms according to the recommendations of
current guidelines and elevation of blood biomarkers of
myocardial necrosis, and the typical range of troponin
values in our laboratory was 0 to 57 ng/L. Patients with
ST-elevation myocardial infarction (STEMI) and those
requiring urgent intervention underwent immediate
percutaneous coronary intervention (PCI), while others
underwent PCI within 24 hours. Prior to conducting the
study, we obtained ethical approval from the ethics
committee at our institution (Health Directorate
Scientific Research Application Review
Commission/26.05.2023/E-64960800-799216481811).
Informed consent forms, which were written and signed,
were obtained from all participating patients, ensuring
their understanding and agreement to be part of the
study. Comprehensive data, including basic
demographic characteristics, biochemical data, and
relevant clinical information, were recorded for each
patient as a part of the study protocol.
In our study, we first determined the average troponin
level in the patient population and subsequently divided
them into two equal groups based on whether their
troponin levels were below or above this mean value.
This division allowed for a comparison of outcomes
between the two groups.
All patients included in the study underwent thorough
evaluation by a cardiologist who recorded their medical
history, functional capacity, vital signs, and baseline
characteristics. The recorded baseline features
encompassed previous cerebrovascular accidents
(CVA), peripheral artery disease (PAD), smoking
habits, family history of early coronary artery disease
(CAD), prior revascularization procedures, and the
presence of HT and DM. The determination of HT and
DM was made in accordance with the prevailing
guidelines in the field.
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Exclusion Criteria
Patients with acute or chronic renal failure, active
inflammatory disease, myocarditis, cardiomyopathy,
cardiogenic shock, liver shock, ischemic or toxic
hepatitis, sepsis, secondary HT, severe heart valve
disorders, endocrinological conditions, electrolyte
imbalances, pulmonary thromboembolism, malignancy,
cirrhosis, or acute/chronic liver disease with other
known causes (acute/chronic  viral  hepatitis,
hemochromatosis, or alcohol consumption) were
excluded from the study.
Laboratory assays
Blood samples were obtained from the veins of the
forearm for routine blood tests upon admission to the
emergency room. Troponin levels were measured twice
daily within 3 days period from admission to obtain peak
troponin levels. Biochemical parameters were measured
using standard methods. For the measurement of
complete blood count, we employed a self-directing cell
counter known as the Coulter Gen-S, manufactured by
COULTER Corp in Miami, USA. This device was
utilized to obtain accurate and automated measurements
of various blood parameters.
FIB-4 index
In our study, the FIB-4 index was calculated using the
formula [Age (years)xaspartate aminotransferase
(AST)] / [platelets (PLT) xValanine aminotransferase
(ALT)].
Statistical analysis
In our study, all statistical analyses were conducted
using the Statistical Program for Social Sciences (SPSS,
version 19.0; SPSS, Inc.,, Chicago, IL, USA).
Continuous variables were presented as mean + standard
deviation (SD), while nominal variables were
represented as percentages indicating the number of
cases. This standardized approach allowed for
appropriate  data representation and facilitated
comparisons and interpretations of the study results. For
normally distributed parameters, we utilized Student's t-
test to compare the means between two groups. A
significance level of p<0.05 was considered statistically
significant, indicating a significant difference between
the compared groups. This widely accepted threshold
allowed us to determine the presence of statistically
significant results for normally distributed variables in
our study. Categorical variables of different patient
populations were compared using the chi-squared test.
In order to ascertain the predictive impact of the FIB-4
index, Receiver Operating Characteristic (ROC)
analysis was conducted. For multivariate analysis,
potential robust factors were identified using univariate
analyses.

RESULTS
In the present study, 117 men (38.7%) and 302 patients
were enrolled in the analysis. A total of 126 patients had

STEMI; 137 patients underwent urgent PCI, while the
other patients underwent PCI within 24 hours. The
initial and maximum median troponin levels of the 302
patients were calculated by taking the average of initial
and maximum troponin values. The study group had a
median initial troponin level of 24 ng/L, ranging from 0
to 17.857 ng/L (range of normal values, 0-57 ng/L). The
maximum troponin level reached a median of 21.352
ng/L, with a range of 0 to 52.477 ng/L. Based on this
median maximum troponin value, the patients were then
categorized into two distinct groups: the higher troponin
group and the lower troponin group. This information is
summarized in Table 1, which presents the distribution
of patients across these two groups. No significant
differences were observed between the peak troponin
level group and the other groups in terms of age, sex,
systolic and diastolic blood pressure, presence of HT,
DM, hyperlipidemia (HL), PAD, history of CVA,
previous coronary artery bypass graft surgery (CABG),
coronary stent history, and other medications, except
aldosterone antagonists. The two groups, based on peak
troponin levels, did not demonstrate any statistically
significant differences in serum creatinine, low-density
lipoprotein (LDL) cholesterol, total cholesterol, high-
density lipoprotein (HDL) cholesterol, or HbAlc values.
As expected, in the group with high troponin level,
STEMI (12.6% vs. 70.9%, p<0.001), Killip functional
class 3-4 (2% vs. 8%, p=0.015), FIB-4 index (1.76+1.01
vs. 3.05+2.6, p<0.001), current smoking (%35.8 vs.
48.3%, p=0.018), aldosterone antagonist use (1.3% vs.
9.3%, p=0.002), glucose (142+77.1 vs. 162.2+73,
p=0.023) and white blood cell (WBC) (9.1+2.8 vs.
11.243.6, p<0.001) were statistically significantly
higher, while LV ejection fraction (EF) (55.8+8.5 vs.
49.3+11.5, p<0.001) and triglyceride levels (173.1+131
vs. 139.2491.8, p=0.010) were lower (Table 1). In our
analysis, we examined the parameters that exhibited
statistical differences between the two groups, as
presented in Table 2. Initially, univariate analysis was
performed, followed by multivariable analysis using the
backward method. The results indicated that several
factors independently predicted peak troponin levels in
patients with ACS. Specifically, a diagnosis of STEMI
(OR: 0.056, 95% CI 0.028-0.110, p<0.001), current
smoking (OR: 0.494, 95% CI 0.255-0.958, p:0.037),
WBC (OR: 1.185, 95% CI 1.068-1.314, p:0.001), and
the FIB-4 index (OR: 2.301, 95% CI 1.667-3.172,
p<0.001) were identified as independent predictors of
peak troponin levels in ACS patients. The detailed
results are summarized in Table 2. ROC analysis
showed that a higher FIB-4 index predicted the
maximum median troponin values, with an AUC of
0.669 (p<0.001) (Figure 1).
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Table 1: Comparison of basal charac teristics, biochemical param sters and FIB-4 index

. Troponin < Median Troponin>Median

Variable (n:1p51) (n=f51) P

Gender (Male) n (%0) 117 (77.5) 128 (84.8) 0.070
Age (year) 62.6£11.6 62.8+11.6 0.921
BMI (kg/m?) 29.6+4.8 29.1+4.8 0.407
SBP (mmHg) 133.7+20.1 131.6+24.1 0.421
DBP (mmHg) 76.11+11.9 78.7£14.9 0.096
HT n (%) 93 (61.6) 88 (58.3) 0.319
DM n (%0) 52 (34.3) 46 (30.5) 0.269
HPL n (%) 67 (44.4) 55 (36.4) 0.098
Current smoking n (%) 54 (35.8) 73 (48.3) 0.018
PAD n (%) 5(3.3) 9 (6.0) 0.206
CVAnN (%) 9 (6) 7 (4.6) 0.399
STEMI n (%0) 19 (12.6) 107 (70.9) <0.001
Previous CABG n (%) 11 (7.3) 8 (5.3) 0.318
Previous stent n (%) 27 (17.9) 30 (19.9) 0.384
Killip class 11-1V n (%) 3(2.0) 12 (8.0) 0.015
ASA n (%) 151 (100) 150 (99.3) 0.500
Beta blocker n (%6) 127 (84.1) 130 (86.1) 0.373
ACE/ARB n (%) 132 (88) 139 (92.1) 0.163
Statin n (%0) 149 (98.7) 149 (98.7) 0.689
CCBn (%) 23 (15.2) 21 (13.9) 0.435
Aldosterone antagonist n (%) 2(1.3) 14 (9.3) 0.002
Insulin n (%) 14 (9.3) 9 (6.0) 0.202
OAD n (%) 39 (25.8) 37 (24.5) 0.447
LVEF (%) 55.8+8.5 49.3+11.5 <0.001
Glucose (mg/dL) 142+77.1 162.2+73 0.023
Se Cr (mg/dL) 0.96+0.28 1.01+0.33 0.119
Total cholesterol (mg/dL) 198.8+49.1 193.2+43.1 0.300
TGL (mg/dL) 173.1+131 139.2491.8 0.010
HDL (mg/dL) 38.749.1 40.349.3 0.133
LDL (mg/dL) 126.5+41.8 125.7+37 0.808
GFR mL/dk/m? 79.8+21.3 77.1£21.1 0.257
HbA1c (%) 6.67+1.7 6.66=1.51 0.869
WBC (10%uL) 9.1+2.8 11.243.6 <0.001
Hemoglobin (g/dL) 14.1+1.9 14.3+1.8 0.278
Albumin (g/dL) 4.1+0.34 4.1+0.35 0.565
FIB-4 index 1.76+1.01 3.05+£2.6 <0.001

ACE: Angiotensin-converting enzyme, ARB: Angiotensin receptor blocker, ASA: Acetyl salicylic acid, BMI: Body mass index, CAD:
Coronary artery disease, CCB: Calcium channel blocker, CVA: Cerebrovascular accident, DBP: Diastolic blood pressure, DM:
Diabetes mellitus, GFR: Glomerular filtration rate, HDL: High-density lipoprotein, HPL: Hyperlipidemia, HT: Hypertension, LDL:
Low-density lipoprotein, LVEF: Left ventricular ejection fraction, OAD: Oral antidiabetic, PAD: Peripheral arterial disease, SBP:
Systolic blood pressure, Se Cr: Serum creatinine, STEMI, ST-elevation myocardial infarction, TGL: Triglyceride, WBC: White blood
cell.

Table 2: Univariate and multivariate logistic regression analysis

Univariate Multivariate

Variable OR 95% ClI p OR 95% ClI p
STEMI 0.059 0.033-0.107 <0.001 0.056 0.028-0.110 <0.001
Killip class -1V 4.290 1.185-15.52 0.026

LVEF 0.931 0.906-0.958 <0.001

Glucose 1.004 1.001-1.007 0.026

TGL 0.997 0.995-0.999 0.013

WBC 1.240 1.140-1.349 <0.001 1.185 1.068-1.314 0.001
FIB-4 index 1.634 1.335-2.001 <0.001 2.301 1.667-3.172 <0.001
Current smoking 1.681 1.060-2.666 0.027 0.494 0.255-0.958 0.037
Aldosterone antagonist 7.669 1.712-34.361 0.008

LVEF: Left ventricular ejection fraction, TGL: Triglyceride, WBC: White blood cell
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Figure 1: ROC analysis showed that a higher FIB-4
index predicted the maximum median troponin values,
with an AUC of 0.669 (p<0.001)

DISCUSSION

The present study has vyielded several significant
findings. To the best of our knowledge, this study
represents the initial investigation furnishing evidence
that substantiates the predictive potential of the FIB-4
index in discerning peak troponin levels among patients
diagnosed with ACS. With these results, the hypothesis
we initially posited at the commencement of the study
has been confirmed; higher FIB-4 index values in ACS
may indeed correspond to higher peak troponin levels in
these patients. This novel association implies that the
FIB-4 index could function as a valuable instrument for
risk stratification and prognostic evaluation in ACS
patients. The identification of this relationship opens
new avenues for future research and clinical
applications, potentially enhancing the management and
outcomes of ACS patients. Second, STEMI, current
smoking status, and WBC count were strong predictors
of peak troponin levels. In addition, the LVEF was lower
in this group.

The elevation of serum AST levels in patients with acute
myocardial infarction (AMI) was first demonstrated in
1954 (14). AST exhibits an increase in blood
approximately 3—4 h post-AMI, attaining its peak value
within 15-28 h, and subsequently returning to baseline
levels within a span of 5 days (15). Recent studies,
particularly focusing on patients with ACS, have
indicated that maximum AST levels can escalate up to
threefold of the upper limit (16). However, in the present
study, we computed the FIB-4 index from blood samples
obtained in the emergency room. Notably, our findings
revealed a correlation between FIB-4 index and the
maximum troponin concentration in the patient,

providing valuable insights into the interplay of these
parameters. Based on our study, the elevation of AST
levels especially during the initial presentation in
patients with ACS may have prognostic significance. A
study conducted by Moon et al. demonstrated that the
examination of AST levels in the emergency department
predicted future mortality in patients with STEMI
following successful PCI, in alignment with our present
study (17).

The primary cause of mortality among individuals with
NAFLD, particularly in those experiencing progressing
fibrosis, is attributed to CVD. Extensive research,
including numerous studies and meta-analyses, has
consistently demonstrated various cardiovascular
complications associated with NAFLD. These include a
heightened carotid intima-media thickness (CIMT), an
elevated risk of AMI, impaired endothelial function,
cardiomyopathy, arrhythmias, and elevated arterial
stiffness. These findings underscore the importance of
recognizing and addressing the cardiovascular
implications of NAFLD to optimize patient care and
outcomes (18). Considering the wealth of existing
research, it is plausible to claim that FIB-4 index may
indeed serve as a subclinical indicator of atherosclerosis.
The FIB-4 index, encompassing PLT, ALT, AST, and
age, has been significantly enhanced to predict liver
fibrosis (19). In a study by Shah et al., other noninvasive
fibrosis markers were found to be inferior to the FIB-4
index in patients with NAFLD (20). Several studies have
shown that the FIB-4 index is a good predictor of
advanced liver fibrosis in several studies (21). Although
the accuracy of this score is moderate for differentiating
advanced liver fibrosis, especially in primary care
population screening, the negative predictive value of
FIB-4 is high. A lower FIB-4 predicted a lower risk of
liver and non-liver diseases in recent studies (22).
Myocardial ischemia results in necrosis of the heart
muscle, which leads to cardiac muscle destruction and
causes troponin release, resulting in the deterioration of
myocardial function and development of left ventricular
dysfunction (23). The gold standard marker for
diagnosing ACS is elevated troponin levels, which also
provides beneficial information for the prognosis of
ACS. Adverse CV events, all-cause mortality, and long-
and short-term mortality in patients with ACS have been
associated with peak troponin levels in previous studies
(24,25). In a recent investigation, a positive correlation
was noted between the peak troponin level and the
magnitude of LV infarction, whereas a negative
correlation was observed with LV EF in STEMI patients
(26). Furthermore, higher peak troponin levels in
patients presenting with chest pain were found to be
associated with unfavorable outcomes (27). Consistent
with these findings, the peak troponin level group
exhibited a significantly lower LV EF compared to the
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other groups. Another meta-analysis involving a large
cohort of over 280,000 individuals demonstrated a
robust correlation between NAFLD and an increased
risk of LV diastolic dysfunction (28). In a study by
Schonmann et al., FIB-4 index of 8511 individuals was
determined and a higher FIB-4 index showed a higher
CVD risk (29). In a study by Barbosa et al. involving
67,273 patients, the FIB-4 index was identified as a
potent predictor of major adverse cardiovascular
outcomes (12). In a study by Xiong et al., liver fibrosis
scores, including the FIB-4 index, were found to be
associated with CVD in hypertensive patients (30). It is
known that NAFLD is a manifestation of MS in the
liver, and its involvement exacerbates the pathogenesis
and complications associated with MS (31). In a study
conducted by Lee et al., a higher FIB-4 index was
associated with a higher risk of coronary artery
calcification progression (32). In a prospective study
conducted by Liu et al. involving 4003 patients, it was
demonstrated that liver fibrosis scores, including the
FIB-4 index, had predictive capabilities for an
unfavorable prognosis in stable angina pectoris patients
undergoing percutaneous coronary intervention (5). In
previous studies, no direct association was reported
between an increased FIB-4 index and peak troponin
level. However, this study revealed for the first time that
a higher FIB-4 index independently predicts peak
troponin levels in patients with ACS. Patients with
NAFLD are more likely to develop atherosclerosis,
cardiomyopathy, and arrhythmia, all of which can lead
to increased cardiovascular morbidity and mortality.
This may be due to various mechanisms, such as low-
grade systemic inflammation, oxidative stress,
cytokines, and insulin resistance, that can promote
atherosclerosis (1,33). As known, the elevation of
troponin levels in ACS patients has been associated with
in-hospital mortality, arrhythmias, development of heart
failure, and an increase in post-discharge bleeding
(13,25). Therefore, the correlation between the FIB-4
index and peak troponin levels suggests that the FIB-4
index may also contribute to risk stratification in ACS
patients. Furthermore, an elevated FIB-4 index is
generally indicative of an increased risk of severe liver
fibrosis. A comprehensive review conducted by Targher
et al. emphasized that the severity of NAFLD correlates
with the risk of CV events and has a substantial long-
term impact on both all-cause mortality and CV
outcomes among individuals with NAFLD. The review
emphasized that in patients with NAFLD, the stage of
liver fibrosis is a more significant prognostic marker for
CV outcomes compared to other histological features of
NAFLD (34).

Contrary to expectations, there were no differences in
BMI, HT, DM, or HPL between the two groups. Obesity
or a higher BMI, DM, and HPL are essential

components of MS and are strongly correlated with
NAFLD. Nevertheless, our study did not reveal any
apparent association between a higher BMI and elevated
troponin levels. The reason for this inconsistency is
currently unknown but may be related to individuals
with non-obese or lean NAFLD. In a meta-analysis
conducted by Ye et al., approximately 19.2% of NAFLD
patients were categorized as lean, whereas 40.8% were
classified as non-obese (35). The small size of our study
population may have played a role in producing this
outcome. In fact, considering that these CV risk factors
serve as confounding factors, and despite their similarity
in both patient groups, the study's value is heightened by
the observation that a higher FIB-4 level predicts an
elevated troponin level.

In the present study, STEMI diagnosis, current smoking
status, and WBC count were strong indicators of peak
troponin levels. High peak troponin levels in STEMI
patients are an expected outcome due to trans-mural
infarction. In a study by Bhatt et al., a high SYNTAX
score with STEMI was associated with a high troponin
level and previous aspirin use was associated with a low
troponin level, supporting our results (36). In line with
our study's findings, Guasti et al. conducted a systematic
analysis that demonstrated the predictive power of
neutrophils, in combination with other inflammatory
markers such as WBC and C-reactive protein, in
determining cardiovascular (CV) outcomes (37).
Additionally, data from the Canakinumab Anti-
Inflammatory Thrombosis Outcome Study (CANTOQS)
provided further evidence supporting the notion that
targeting pro-inflammatory biomarkers with anti-
inflammatory medication can reduce the risk of CV
events. These findings collectively underscore the
importance of inflammation in the pathogenesis of CV
diseases and highlight the potential benefits of anti-
inflammatory interventions in improving CV outcomes

(38). Lifestyle changes that are essential in CAD risk
control, including smoking cessation, physical exercise,
maintaining appropriate body weight, and a healthy diet,
are recommended for the treatment of CAD according
to current guidelines (39). In our study, we observed an
association between smoking and peak troponin levels.
Our study has several limitations that need to be
considered. Firstly, the study was conducted at a single
center, which may limit the generalizability of the
findings to a wider population. The sample size was also
relatively small, which could affect the statistical power
of the study and limit the ability to detect smaller effect
sizes. Another limitation is that blood samples were
collected at admission without fasting, which may have
influenced the accuracy of lipid profile analysis, as
fasting status can impact lipid levels. Furthermore, the
study design was observational, which prevents us from
establishing causality or determining the temporal
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relationship between variables. Future studies with
larger sample sizes, multi-center designs, and
consideration of fasting status are needed to further
validate and generalize the findings of our study.
Moreover, we did not utilize imaging modalities or other
fibrosis scores, apart from the FIB-4 index, to evaluate
patients with NAFLD. Future studies incorporating a
larger and more diverse patient population, along with
comprehensive assessments of NAFLD using various
diagnostic techniques, are warranted to validate and
expand upon our findings.

Higher troponin levels in patients with ACS were
strongly predicted by a higher FIB-4 index. Owing to its
low cost and ease of use, the presence of a higher FIB-4
index may alert clinicians to more preventive actions in
patients with ACS.
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Ozgiin Aragtirma

CHRONIC GASTRITIS IN PEDIATRIC PATIENTS;
HELICOBACTER PYLORI OR CELIAC DISEASE?

Cocuk Hastalarda Kronik Gastrit; Helikobakter pilori mi Colyak mi?
Semih SANDAL?

1 Division of Pediatric Gastroenterology, Ankara Training and Research Hospital, ANKARA, TURKIYE

ABSTRACT
Objective: We aimed to determine the frequency of Celiac
disease (CD) and Helicobacter pylori (Hp) infection, and the
effect of Hp and chronic gastritis on patients with false positive
CD serology in our center.

Material and Methods: We included 194 patients who had
both stomach and small intestine biopsies and were diagnosed
with chronic gastritis, between January 2021 and December
2022 in the study. Patients were divided into two groups: Hp-
positive and Hp-negative.

Additionally, we evaluated the frequency and association of Hp
in cases who were serologically suspected with CD but whose
compatible  with disease

biopsies were not celiac

histopathologically.

Results: Helicobacter pylori infection was detected in 76 of 194
gastric biopsies examined (39.1%). Hp positivity was detected
in only 15 of 27 patients (55.5%) diagnosed with CD and CD
serology was positive in 39 of 194 patients (20.1%), but
histopathological changes compatible with CD were detected in
only 27 (13.9%).

Conclusion: Although the relationship between chronic
gastritis and Hp is clear, the relationship between Hp and CD
remains unclear. We believe that studies with larger patient
groups investigating Hp virulence and its effect on CD
pathophysiology are needed to reveal this relationship.

Keywords: Celiac disease, Helicobacter pylori, serology,
gastritis

(077
Amag: Merkezimizde kronik gastrit tanisi alan hastalarda
Colyak hastaligi (CH) ve Helikoobakter pilori (Hp) enfeksiyonu
sikligiin, Hp ve kronik gastritin CH serolojisinde yanlis

pozitiflik iizerine etkisinin belirlenmesi amaglandi.

Gere¢ ve Yontemler: Ocak 2021 ile Aralik 2022 tarihleri
arasinda mide ve ince bagirsak biyopsisi yapilan ve kronik
gastrit tanis1 alan 194 hasta ¢alismaya dahil edildi. Hastalar Hp
pozitif ve Hp negatif olarak 2 gruba ayrildi. Ayrica serolojik
olarak CH siiphesi olan ancak biyopsisi histopatolojik olarak
CH ile uyumlu olmayan olgularda Hp sikligi ve aralarindaki
iliski degerlendirildi.

Bulgular: Incelenen 194 mide biyopsisinin 76'sinda (%39.1)
Hp tespit edildi. 27 olgunun 15'inde (%55,5) Hp saptandi ve
ayni zamanda CH tanis1 kondu. 194 hastanin 39'unda (%20,1)
CH serolojisi pozitif bulunurken, yalnizca 27'sinde (%13,9) CH
ile uyumlu histopatolojik degisiklikler saptandi.

Sonug¢: Kronik gastrit ile Hp arasindaki iliski a¢ik olmasina
ragmen, Hp ile CH arasindaki iliski belirsizligini korumaktadir.
Bu iliskinin anlasilmasi i¢in daha genis hasta gruplarinda Hp
viriilansinin ve CH patofizyolojisi iizerine etkisinin arastirildigt
caligmalara ihtiyag¢ oldugu kanaatindeyiz.

Anahtar Kelimeler: Colyak hastaligi, Helikobakter pilori,
seroloji, gastrit
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INTRODUCTION
Celiac disease (CD) is an autoimmune intestinal
disorder, which is suspected to have a genetic basis and
is triggered by gluten in susceptible individuals. The
global prevalence of CD is estimated to be around 0.7%
(ranging from 0.5% to 0.9%), with variations based on
ethnicity and geography (1).
Helicobacter pylori (Hp) infection is a common
gastrointestinal infection, which causes various
diseases, ranging from chronic gastritis to gastric cancer.
According to reports from the National Health and
Nutrition Examination Survey (NHANES), the
prevalence of Hp infection in the 6-19 age group was
reported to be 24.8% in 1996 (2).
The relationship between CD and Hp remains unclear.
While some studies suggest a positive correlation
between CD and Hp infection, others indicate no
significant association (3,4). Interestingly, there are
studies proposing a protective role of Hp infection on
CD as well (5).
In this study, we aimed to investigate the frequency of
CD and Hp in patients diagnosed with chronic gastritis
by endoscopy in our center, to examine the impact of Hp
on false seropositivity in CD, and to explore the
interaction between CD and Hp.

MATERIALS AND METHODS

This is a retrospective observational study that was
conducted on 194 pediatric patients who underwent
upper gastrointestinal endoscopy and who had both
stomach and small intestine biopsies diagnosed with
chronic gastritis between January 2021 and December
2022. Plasma total immunoglobulin A (IgA) and anti-
tissue transglutaminase IgA (IgA tTG) were used as
screening tests for CD. In cases with low IgA levels,
anti-tissue transglutaminase 1gG (IgG tTG) was
employed to control CD seropositivity. Marsh
classification was used for histopathological CD
diagnosis (6). The diagnosis of Hp was made by
histological examination of the stomach biopsy samples.
The frequency of Hp gastritis and CD, and the
relationship between Hp gastritis and CD were assessed.
Statistical analyses were conducted using the Statistica
Version 13.3 program. The chi-square test and Fisher
exact test were used to compare proportions. The level
of significance was set as p<0.05 with a 95% confidence
interval.

This study was approved by the Ankara Training and
Research Hospital Clinical Research Ethics Committee
under decision number E.22/1013.

RESULTS
Among 194 patients, 76 (39.2%) were diagnosed with
Hp gastritis, and 27 (13.9%) were diagnosed with CD.
In the Hp-positive group, 24 out of 76 cases (31.5%)

showed positive celiac serology; however, only 15 cases
(19.7%) had small intestine biopsies compatible with
CD.

In the Hp-negative group, 15 of 118 patients (12.7%)
showed positive celiac serology however only 12 cases
(10.1%) had small intestine biopsies consistent with CD.
The prevalence of CD was higher in the Hp-positive
group than Hp-negative group but there was no
statistically significant relationship between them
(p=0.06).

The false positivity rate in the Hp-positive and Hp-
negative groups was found 37.5% and 11.1%
respectively (p=0.215) (Table 1).

Among the 27 cases with both CD-compatible biopsies
and gastritis, 15 cases (55.5%) were Hp-positive.

Table 1: The relationship between Helicobacter pylori
and Celiac seropositivity.

Hp + Hp -
N (%) N (%)

76 (39.2) 118 (60.8)
Seropositive Seronegative Seropositive Seronegative
24 (31.5) 52 (68.5) 15(12.7) 103 (87.3)

CD+ CD- CD+ CD-
15 9 12 3
(19.7) (11.8) (10.1) (2.5)
DISCUSSION

Celiac Disease is an autoimmune intestinal disorder
triggered by gluten in genetically susceptible
individuals. However it is believed to extend beyond the
small intestine, it affects the other segments of the
gastrointestinal tract (7). The reason behind this based
on assumption that the immune-mediated lymphocytic
response to gluten, which plays a role in the
pathophysiology of CD, occurs not only in the small
intestine of CD patients but also in the gastric epithelium
(8).

In a retrospective study evaluating 240 CD children,
Levine et al. identified non-Helicobacter pylori-related
gastritis in 9.6% of cases (9). Furthermore, in the
pathogenesis of the disease, the activation of the
structural and acquired immune system in the intestine
by gluten leads to enteric inflammation and destruction.
So, in sensitive individuals, the increased uptake of
luminal enzyme-resistant gluten peptides, elevated
production of IL-15 and IFNy, deamidation and
transamidation of gluten, proliferation of TCD4+ cells,
and activation of macrophages contribute to both
intestinal and extraintestinal inflammatory process (10).
Oderda et al. revealed mucosal damage in children with
CD to be 29.4% in those with good dietary compliance
and 43.5% in the group with poor compliance (11).
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Bonaszkiewicz et al. found persistent gastritis in 25.4%
of children with CD when diagnosed, highlighting its
separate occurrence from villous atrophy (12). In our
study, 13.9% of patients with diagnosed chronic gastritis
had small intestine biopsies compatible with CD, and all
patients' small intestine biopsies were consistent with
Marsh 3.

The findings enhance the comprehension of the complex
nature of CD, indicating that the disease's effects go
beyond the small intestine to affect the gastric
epithelium. The found correlation between chronic
gastritis and CD in our study underscores the necessity
for additional research to clarify the complex
mechanisms that underlie the association between these
conditions.

Therrien et al. determined that the prevalence of chronic
gastritis in individuals with CD was 31.3%.
Interestingly, the cases with gastritis had higher
antibody titers regardless of the extent of villous
atrophy. The article suggested that this could be due to
having a longer duration of the disease or a potential role
of gastric mucosa in gluten-mediated immune reactions
(13).

In our study, among 39 patients with positive celiac-
specific antibodies, 27 were histopathologically proven
CD, and all of these patients had chronic gastritis.
Furthermore, a total of six patients presenting with
concurrent duodenitis and one patient presenting with
bulbitis were identified as possible cases of CD and were
further monitored. During follow-up, the antibody titers
of four patients became negative which led us to
consider the possibility of false antibody positivity in
chronic gastritis.

The results of studies on the relationship between Hp
and CD in the literature are conflicting. Studies by
Nitelim, Ciacci et al., and Rostami et al. emphasized that
Hp is less common in individuals with CD (14-16).
However, there are also studies supporting the idea that
Hp infection has no effect on the occurrence of CD or
suggesting a positive association between Hp and CD
(3,9).

These contradictory findings highlight the complexity of
the interaction between Hp and CD, requiring additional
research into the processes that may explain their
connection. The presence of chronic gastritis in CD
patients, as observed in our study, introduces an
additional level of intricacy to this complex association,
necessitating further extensive investigation to elucidate
the intricate interconnections among these entities.

In our study, the prevalence of CD in those with Hp
positive gastritis was found to be 19.7%, whereas it was
10.1% in the negative group but no statistically
significant relationship was observed (p=0.06). We
found the prevalence of false positive CD antibody rate
to be 37.5% in Hp-positive cases while it was 11.1% in

Hp-negative cases. However, there was no statistically
significant correlation identified (p=0.215). This data
has prompted us to contemplate the potential occurrence
of cross-reactivity between antibodies generated as a
result of Hp and antibodies specific to CD or Hp may
serve as a mechanism to enhance the immune response
against gluten. Nevertheless, the literature on this
subject presents conflicting findings, necessitating
additional research to arrive at a definitive conclusion.
Similarly, there are studies suggesting that gastric
pathologies can affect the duodenum, and with
colonizing the gastric mucosal epithelium Hp infection
leads to the development of duodenitis. Therefore, these
studies recommend taking samples from both the
stomach and the duodenum in patients with duodenal
pathology (17). Our study supports this information.
There are some limitations in our study. Due to the
retrospective nature of the investigation, we were unable
to validate the false positive findings in a different
laboratory and, focus on pediatric participants limited
the ability to conduct post-treatment histopathology
assessment after dietary and/or Hp elimination.

In conclusion, the prevalence of CD among patients
attending hospitals with a variety of symptoms is
increasing in the modern world. Due to deteriorating
dietary habits and crowded living spaces,
gastrointestinal complaints, especially gastritis, are
encountered more frequently. Hence, while dealing with
patients who are suspected of having CD, it is important
to take into account the potential presence of both
gastritis and Hp, and vice versa, for individuals who
have dyspeptic complaints. On the other hand, we
believe that bulb and duodenum materials should be
sampled during upper gastrointestinal endoscopies.
Furthermore, especially in patients with low levels of
celiac-specific antibody titers, it is essential to consider
the non-celiac causes. So, to get a conclusive
determination, it is needed to investigate the virulence
of Hp and the pathogenesis of CD in larger cohorts of
patients, with a longer period of observation.
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MUZIK DESTEKLI AN]JMSAMA TERAPISININ DEMANSLI

. YASLI BIREYLERIN BiLISSEL. FONKSIYONLARI
UZERINDEKI ETKISI: SISTEMATIK DERLEME VE META

ANALIZ PROTOKOLU

The Effect of Music Assisted Reminiscence Therapy on the Cognitive Functions of Elderly
Individuals with Dementia: Systematic Review and Meta-Analysis Protocol

Tugce KAPLAN UYAN!?

Elif ASIK?

Ilkay KESER3

1 Siileyman Demirel Universitesi Saglik Bilimleri Fakiiltesi Hemsirelik Boliimii Psikiyatri Hemsgireligi ABD, ISPARTA, TURKIYE
2 Kirtkkale Universitesi Saglik Bilimleri Fakiiltesi Hemgirelik Boliimii Psikiyatri Hemsgireligi ABD, KIRIKKALE, TURKIYE

3 Akdeniz Universitesi Hemgirelik Fakiiltesi Psikiyatri Hemsgireligi ABD, ANTALYA/TURKIYE

Amac: Demansli bireylere uygulanan miizik destekli animsama
terapisinin  (MDAT), biligsel islevler {zerine etkisinin
arastirilacagi sistematik derleme ve meta analiz calismasinin
protokoliiniin sunulmasi amaglanmustir.

Gere¢ ve Yontemler: Bu ¢alismada, MDAT’1in demansh yash
bireylerin  biligsel ~ fonksiyonlar1  {izerindeki  etkisini
degerlendiren randomize kontrollii ¢aligmalar sistematik olarak
incelenecektir. Literatiir tarama ve c¢alismalarin se¢imi gibi
siireglerde rehber olarak sistematik derleme ve meta analiz
caligmalart i¢in hazirlanmis olan Preferred Reporting Items for
Systematic Review and Meta-Analysis Protocols kontrol listesi
kullanilacaktir. Arastirmanin verileri literatiirde yaymlanmig
caligmalardan elde edilecegi i¢in etik kurul onaymna gerek
duyulmamistir. Arama dizeleri; “Wiley Online Library, Scopus,
Web of Science, PubMed, EBSCOhost CINAHL Compete ve
Cochrane Library” veri tabanlarinda taranacaktir. Literatiir
taramas, Ingilizce dilinde, y1l sinirlamasi yapilmadan, 16 Ocak
2024 tarihine kadar gergeklestirilecektir. Tarama iki aragtirmaci
tarafindan bagimsiz olarak yiiriitiilecektir. Uciincii arastirmaci
islemin dogrulugunu kontrol edecek ve uzlagsma saglanamayan
veriler i¢in uzman gorlisii verecektir. Dahil edilen ¢aligmalar
Cochrane ROB-2 araci kullanilarak degerlendirilecektir. Veri
ayiklama siirecinde incelenen ¢alismalar iki arastirmact
tarafindan incelenip ayiklanacak ve ilgili forma kaydedilecektir.
Kodlayici giivenirligi ve degerlendiriciler arast uyumu
belirlemede Cohen’s Kappa istatistigi i¢in SPSS siirim 22.0
paket programindan faydalanilacaktir. Calismalardan elde
edilen sonuglara gore miizik destekli animsama terapisinin
etkinligini degerlendirmek i¢in ilgili caligma sonuglari (6rnegin
ruh  saghgindaki  degisiklikler)  {izerinde  meta-analiz
gergeklestirilecektir. Eger meta-analiz mimkiin  degilse,
sonuglar sistematik derleme olarak raporlanacaktir.

Bulgular: Literatiirde farkli miidahaleler olan miizik ve
animsama terapisinin yaglt bireylerde biligsel islevleri
iyilestirdigi  belirtilmektedir. Miizik destekli animsama

terapisinin de benzer sekilde demansh yash bireylerin bilissel
islevlerini iyilestirecegi diistiniilmektedir.

Sonu¢: Bu sistematik derlemeden elde edilen bulgular,
aragtirmacilar i¢in miidahale programlarinin gelistirilmesi ve
uygulanmasina yol gosterici olacaktir. Bu kapsamda birlikte
uygulanan miizik destekli animsama terapisi miidahalesinin
ozelliklerini ve etkinligini belirleyecek olan bu ¢alismanin
bulgulari, demanshi yashlarda biligsel islevleri iyilestirmeye
yonelik ¢dzlim sunma potansiyeline sahiptir.

Anahtar Kelimeler: Animsama terapisi, bilissel iglev, demans,
miizik

ABSTRACT
Objective: It I1s aimed to present the protocol of a systematic
review and meta-analysis study that will investigate the effects
of music-assisted reminiscence therapy (MART) applied to
individuals with dementia on cognitive functions.

Material and Methods: In this study, randomized controlled
studies evaluating the effect of music-assisted reminiscence
therapy on the cognitive functions of elderly individuals with
dementia will be systematically examined. The Preferred
Reporting Items for Systematic review and Meta-Analysis
Protocols checklist, prepared for systematic review and meta-
analysis studies, will be used as a guide in processes such as
literature scanning and selection of studies. Since the data of the
research will be obtained from studies published in the
literature, ethics committee approval was not required. Search
strings; It will be searched in “Wiley Online Library, Scopus,
Web of Science, PubMed, EBSCOhost CINAHL Compete and
Cochrane Library” databases. The literature published in
English language will be included in the review, without year
limitation, until January 16, 2024. The screening will be
conducted independently by two researchers. The third
researcher will check the accuracy of the transaction and
provide expert opinion on data on which consensus cannot be
reached. Included studies will be evaluated using the Cochrane
ROB-2 tool. During the data extraction process, the studies
examined will be examined and sorted by two researchers and
recorded in the relevant form. SPSS version 22.0 package
program will be used to determine coder reliability and inter-
rater agreement for Cohen's Kappa statistics. Based on the
results obtained from the studies, a meta-analysis will be
performed on relevant study results (e.g. changes in mental
health) to evaluate the effectiveness of MART. If meta-analysis
is not possible, results will be reported as a systematic review.

Results: It is stated in the literature that music and reminiscence
therapy improves cognitive functions in elderly individuals. It is
thought that music-assisted reminiscence therapy will similarly
improve the cognitive functions of elderly individuals with
dementia.

Conclusion: The findings from this systematic review will
guide researchers in the development and implementation of
intervention programs. In this context, the findings of this study,
which will determine the characteristics and effectiveness of the
MART intervention applied together, have the potential to
provide solutions to improve cognitive functions in elderly
people with dementia.

Keywords: Reminiscence therapy, cognitive function, dementia,
music
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GIRiS

Yaglanma, dogumla baglayan ve 6liime kadar siiren bir
yagam boyu bilyiime ve gelisme siirecidir (1). Birlesmis
Milletler 60 yas ve iizerini yash kabul ederken, Diinya
Saglik Orgiitii (DSO), 65 yas ve iizerini yash kabul
etmektedir. Bununla birlikte DSO, diinyadaki yash
nifus oraninin giderek arttigint ve 2030 yilina
gelindiginde diinyadaki her alt1 kisiden birinin 60 yas ve
iizerinde olacagini belirtmektedir (2,3). Yasl niifusun
artmastyla, yasli bireylerde goriilen sorunlar 6n plana
cikmaktadir. Yaglanma siirecinde goriilen fiziksel,
sosyal ve psikolojik degisimler yaslt sagligint olumsuz
etkileyebilmekte =~ ve norokognitif  bozukluklarin
goriilmesine neden olabilmektedir (4,5). Bu nedenle
saglikli yaglanma, diinya ¢apinda onemli bir konudur
(6).

Yaslilarda en sik goriilen norokognitif bozukluklardan
birisi demanstir (4). Demans, merkezi sinir sisteminin
(MSS) hasarlanmasi  sonucu, biling bulanikligi,
deliryum olmaksizin, birden fazla kognitif alanin
bozuldugu bir patolojidir. Kognitif alanin bozulmasina
bagli olarak giinliik yasam aktivitelerinin etkilendigi ve
eski diizeyde siirdiiriilemedigi, kalict ve siklikla da
ilerleyici bir klinik tablodur. Bilissel islevlerde azalma,
glinlik yasam aktivitelerinde bozulma ve davranig
degisiklikleri ile karakterizedir (7). Demansh yash
bireylerin biligsel iglevlerindeki gerilemeler nedeniyle
kendilerinin ve ailelerinin yasam kaliteleri olumsuz
etkilenmektedir (8). Bu nedenle yash yetiskinlerin
saglik durumu ve saghgm gelistirilmesi konular1 kritik
o6neme sahiptir (6). Farmakolojik tedavilerin yagh
bireylerde istenen etkisinin disinda istenmeyen
etkilerinin de olabilecegi bilinmektedir (9). Bu nedenle
demansli yasli bireylerde yasam kalitesini artirmak igin
kognitif fonksiyonlar1 iyilestirmeye yonelik farkli
farmakolojik olmayan miidahaleler uygulanmaktadir
(10). Bu miidahalelerden birisi de animsama terapisidir.
Animsama, her yastan insanda meydana gelebilecek,
gecmisi  hatirlama eylemi veya siireci olarak
tamimlanmaktadir.  Insanlar  gegmisleri  hakkinda
basgkalariyla konustuklarinda, yalnizca zaman iginde
kendileriyle ilgili olaylar arasindaki iliskilerde neye
inandiklar1 ve deger verdikleri hakkinda derinlemesine
diisinmek veya i¢ gozlem yapmakla kalmaz, aym
zamanda bagkalarindan girdi alarak ve fikir aligverisi
saglayarak Kkisilerarasi bir baglami yeniden insa
edebilmektedir. Bu siire¢ kisisel kimligin
gelistirilmesine,  siirdiiriilmesine  veya  yeniden
yapilandirilmasina  katkida  bulunmaktadir  (11).
Animsama terapisi, demans bakiminda siklikla
kullanilan  ve  ¢esitli  destekleyici  materyaller
kullanilarak ge¢mis faaliyetler, olaylar ve deneyimler
hakkinda ¢agrisima ve tartismaya dayanan psikososyal
bir miidahaledir (12). Farkli biligsel diizeydeki yaslilara
uygulanabilen bu miidahale, insanlarin hayatlarindaki

geemis anilardan yararlandigi i¢in demansta siklikla
kullanilan kigi merkezli bakim saglayabilen ve giiclii
yonlere odaklanan bir yaklasim olarak kabul
edilmektedir (13).

Animsama terapisinde kullanilan temalar ve materyaller
kiiltiire 6zgii hale getirilerek uygulanabilmektedir (14).
Ancak genel olarak terapi siirecinde video, resim ya da
gesitli esya/mesneler gegmis ile bag kurabilmek ve
animsamay1 kolaylastirmak igin kullanilmaktadir (12).
Bununla birlikte, miizik de, duygusal tepkileri
uyandirma &zelligi nedeniyle otobiyografik anilarin
(6zellikle de yillar Oncesinden kalma eski anilar)
hatirlanmast icin bir tetikleyici olarak
kullanilabilmektedir (15). Miizik destekli animsama
terapisi (MDAT), otobiyografik anilarin hatirlanmasini
ve kisinin yasammin ve deneyimlerinin anlaminin
terapdtik olarak yeniden gergevelenmesini tegvik etmek
ve artirmak icin miizigin herhangi bir bigimde
kullanilmasimi icermektedir (16). MDAT’in bilissel
uyarim saglayarak biligsel islevleri iyilestirdigini
belirten calismalar mevcuttur (17-19). Ayni zamanda
miizik ve animsama terapisinin birlikte kullanildig1 ve
bilissel islevler iizerinde farkl etkilerin ortaya kondugu
calismalar mevcuttur (20,21). MDAT’in  demansh
yaslilarda biligsel islevlere etkisinin degerlendiren meta-
analiz mevcut degildir. Bu nedenle c¢aligmada,
MDAT’in demanst olan bireylerin biligsel islevleri
tizerindeki etkisinin kanit diizeyinde arastirilmasi igin
planlanan sistematik derleme ve meta analiz
¢aligsmasinin protokoliinii sunmak amaglanmstir.

GEREC VE YONTEM

Yapilmast planlanan bu sistematik derleme igin
Uluslararas1 Prospektif Sistematik Derleme Kaydi
(PROSPERO) alinmistir (PROSPERO ID:
CRD42023488391). Literatiir tarama ve c¢aligmalarin
secimi gibi siireclerde rehber olarak sistematik derleme
ve meta analiz g¢aligmalar1 i¢in hazirlanmig olan
Preferred Reporting Items for Systematic review and
Meta-Analysis Protocols (PRISMA-P) kontrol listesi
kullanilacaktir.  Aragtirmanin  verileri  literatiirde
yayinlanmis ¢aligmalardan elde edilecegi i¢in etik kurul
onayina gerek duyulmamigstir. Bu adimlar aragtirmanin
giivenirligini ve seffafligini artirmak amaciyla literatiirle
uyumlu sekilde izlenmistir (22).

Arastirma Sorulart

1. MDAT nasil yapilandirilmig/uygulanmigtir?

2. MDAT oturum ya da goriigme temalar1 nelerdir?

3. MDAT’da miizigin kullanim bi¢imi nasildir?

4. Bilissel iglevlerin degerlendirilmesinde hangi 6l¢tiim
araclar1 kullanilmigtir?

5. MDAT sonrasinda biligsel islevlerde ne tiir degisimler
olmustur?
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Uygunluk Kriterleri

Uygunluk kriterleri, hem dahil edilme hem de harig
tutulma kriterlerinden olusmaktadir. Arastirmaya dahil
edilmesi planlanan ¢alismalarin dahil edilme kriterleri
PICOS’a (P: Population-katilimeilar, I: Interventions-
miidahaleler, C: Comparisons-karsilastirma gruplari, O:

Tablo 1: Dahil edilme kriterleri.

Outcomes-sonuglar, S: Study designs- ¢alisma desenleri)
gore belirlenmistir. Belirlenen dahil edilme kriterleri
Tablo 1’de ayrintili bir sekilde tanimlanmustir. Dahil
edilme kriterlerini karsilamayan makaleler ve gri
literatiir hari¢ tutulacaktir.

P: Population-Katilimcilar

Demans1 olan 60 yas tstii yash bireyler

I: Interventions-Miidahaleler

Miidahale grubuna miizik destekli animsama terapisi kullanilan ¢alismalar

C:Comparisons-karsilagtirma
gruplari-Karsilastirma gruplart

Rutin bakim veya miizik temelli animsama terapisi disindaki miidahaleler

O: Outcomes-Sonuclar

Bilisgsel islevlerdeki degisiklikler (dikkat, dil, hafiza, algi, akil yiirtitme,

problem ¢6zme, zeka, yaraticilik)

S: Study designs- Calisma desenleri !
ulagilabilen).

Randomize kontrollii ¢alismalar (Ingilizce yaymlanan ve tam metnine

Arama Stratejisi

Arama terimlerimiz ‘demansh yashlar’, ‘miizik ve
animsama terapisi’ ve ‘bilissel islevler’ olmak iizere ii¢
kavrama odaklanmaktadir. Taramalarda kullanilacak
olan arama terimleri ve dizeleri MeSH terimleri
kullanilarak PICOS formatinda olusturulmustur (Tablo
2). Ancak ‘reminiscence’ ile ilgili terimler, MeSH
terimleri  iginde bulunmamaktadir. Bu nedenle
literatiirde ~ yogunlukla kullanilan  ‘reminiscence’,
‘reminiscence therapy’ ve ‘reminiscence intervention’
terimleri tercih edilmistir (23,24). Arama dizeleri;
“Wiley Online Library, Scopus, Web of Science,
PubMed, EBSCOhost CINAHL Compete ve Cochrane

Tablo 2: Tarama yapilarken kullanilan tarama dizinleri.

Library” wveri tabanlarinda taranacaktir. Literatiir
taramasi, Ingilizce dilinde, y1l sinirlamas1 yapilmadan,
16 Ocak 2024 tarihine kadar gergeklestirilecektir. Konu
ile ilgili daha once yapilan sistematik derlemelerin
kaynak¢alar1 da incelenecek olup veri tabami
taramalarina ek olarak dahil edilen makalelerin referans
listeleri de manuel olarak taranacaktir. Tarama iki
arastirmaci tarafindan bagimsiz olarak yiiriitiilecektir.
Ucgiincii arastirmaci igslemin dogrulugunu kontrol edecek
ve uzlagsma saglanamayan veriler i¢in uzman goriisi
verecektir.

Population

(‘dementia’[MeSH] OR ‘elderly’[MeSH] OR ‘older adult’[MeSH] OR ‘aged’[MeSH] OR
‘senior’[MeSH] OR ‘geriatric’[MeSH])

(‘music’[MeSH] OR ‘music therapy’[MeSH] OR ‘art’[MeSH] OR ‘art therapy’[MeSH] OR

Intervention
intervention’[TIAB])

‘reminiscence’[TIAB] OR ‘reminiscence therapy’[TIAB] OR ‘reminiscence

Comparison -
Outcomes (‘cognitive’[MeSH] OR ‘cognition’[MeSH] OR ‘cognitive function’[MeSH] OR ‘cognitive
impairment’[MeSH] OR ‘cognitive dysfunction’[MeSH])
Study design -
Calisma Secimi ayn1 zamanda iki arastirmaci arasindaki kararsiz kalinan
y

Aramalar  tamamlandiktan  sonra  farkli  veri
tabanlarindan  ulasilan makaleler EndNote X8
programina aktarilacak ve tekrar eden c¢alismalar
(duplikasyonlar) belirlenecektir. Arastirmalarin
basliklar1 ile 6zeti arama terimleri dogrultusunda iki
arastirmaci  tarafindan bagimsiz olarak  gdzden
gecirilecektir. Elde edilen veriler karsilastirilacak ve
arastirmaya  dahil  edilecek  olanlar  birlikte
belirlenecektir. Calismadaki {i¢lincii arastirmaci ise
islemin dogrulugunu ve detaylarini1 kontrol edecek olup,

veriler i¢in uzman goriisii verecektir. Raporlandirma
stirecinde de tigiincii arastirmact, dis hakem olarak katki
saglayacaktir. Dahil edilmeyecek olan makalelerin déhil
edilmeme nedenleri PRISMA akis semasina ayrintilt
olarak kaydedilecek ve raporlanacaktir. Incelenen
calismalar dahil edilme kriterine gore diizenlenmis veri
kayit formuna arastirmacilar tarafindan bagimsiz olarak
kaydedilecektir. Ardindan tarama yapan bagimsiz
arastirmacilar  tarama ve  se¢im  sonuglarmi
kargilagtiracaklardir. Karsilastirmalarda fikir ayriliklar
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olursa yliz yiize goriismeler ile nihai veri tabam
olusturulacaktir. Daha sonra ayrintili inceleme i¢in tam
metin makaleler elde edilecektir. Bu siirecten haric
tutulan makaleler de, 6zellikle tarama yapan bagimsiz
arastirmacilar  arasimda  bir  tutarsizhk  olmasi
durumunda, dikkatle kaydedilecek ve incelenecektir.
Makale havuzunun son hali belirlendikten sonra bu
makalelerin referans listesi incelenecek ve dahil edilme
kriterlerini saglayan makaleler c¢alismaya dahil
edilecektir.

Calismalarn Kalitesinin Degerlendirmesi

Sistematik derlemeye dahil edilecek olan ¢aligmalarin
yanlilik riski, Cochrane Collaboration’in Yanlilik Riski
Degerlendirme Araci ile (ROB-2) ile iki arastirmact
tarafindan bagimsiz olarak degerlendirilecektir (25). Bu
kriterlere gore caligmalarin yanhilik riski diisiik (+),
belirsiz (!) ve yilksek (-) olmak fizere ii¢ diizeyde
degerlendirilecektir (26). Inceleme stirecini
kolaylagtirmak i¢in ROB-2 degerlendirme sablonu
kullanilacaktir (27).

Verilerin Analizi

Veri ayiklama siirecinde incelenen caligmalar iki
aragtirmaci tarafindan incelenip ayiklanacak ve ilgili
forma kaydedilecektir. Kodlayict giivenirligi ve
degerlendiriciler aras1 uyumu belirlemede Cohen’s
Kappa istatistigi igin SPSS siirim 22.0 paket
programindan faydalanilacaktir. Caligmalardan elde
edilen sonuglara gore MDAT’in  etkinligini
degerlendirmek igin ilgili calisma sonuglari (6rnegin ruh
saghgindaki  degisiklikler) tlizerinde meta-analiz
gergeklestirilecektir. Eger meta-analiz miimkiin degilse,
sonuglar sistematik derleme olarak raporlanacaktir.
Meta analiz siirecinde, incelenecek olan ¢aligmalarin
orneklem  biiyiikliikleri ~ homojenlik  agisindan
incelenecek olup Orneklem homojen ise ‘sabit etki
modeli’, heterojen ise ‘rastgele etki modeli’ segilecektir
(28). Meta analiz sonucunda bulgular etki biiytikligi, alt
ve Ust limit araliklari, sabit veya rastgele etki modeli
degerleri (gerekgeleriyle), yaym yanliligr incelenecek ve
moderator etki analizlerine tabi tutulacaktir (29).
Aragtirmada ¢alisma grubunun verileri “Review
Manager Versiyon 4” (RevMan 4) meta-analiz programi
ile analiz edilecektir (30). Calisma siirecine iliskin akis
semasi Sekil 1°de verilmistir.

TARTISMA

Demans hafizayi, diisinmeyi ve giinliik aktiviteleri
gerceklestirme yetenegini etkileyen cesitli hastaliklar
i¢in kullanilan bir terimdir. Diinya Saglik Orgiitiine gére
diinya ¢apinda 55 milyondan fazla insan demans hastasi
bulunmaktadir ve her yil yaklasik 10 milyon yeni vaka
goriilmektedir. Demans, kiiresel olarak yasl insanlar
arasinda engelliligin ve bagimliligin en &nemli
nedenlerinden biridir (31). Ciinkii demansta biligsel
islevlerde gerilemeler meydana gelmekte ve bu durum

demansli  yashmin  yasam  kalitesini  olumsuz
etkilemektedir (32). Bu kapsamda demansh yash
bireylerde biligsel islevlerin gelistirilmesi yasam
kalitesinin iyilestirilmesi agisindan énemlidir.

Literatiir tarama ve konunun belirlenmesi

Prospero kaydinin yapilmasi

Tarama dizeleri ile veri tabanlarinda tarama
yapilmasi

Taranan sonuglar1 Endnote programina aktarilmasi
Dublikasyonlarm g¢ikarilmasi
Makalelerin dahil edilme kriterine gore ayiklanmasi
Dahil edilen ¢alismalarin kalitesinin belirlenmesi

Verilerin analizi

Sekil 1. Calisma akis semast

Literatiirde, miizik ve animsama terapisinin demansi
olan yashlarda biligsel islevleri iyilestirdigini belirten
caligmalar bulunmaktadir (33-38). Ayn1 zamanda miizik
ve animsama terapisinin birlikte kullanildigr ve bilissel
islevler {tizerinde farkli etkilerin ortaya kondugu
caligmalar mevcuttur (39,40). Tz-Han ve arkadaglar 4
hafta boyunca haftada iki kez uyguladiklar1 60 dakikalik
animsama miizik terapisinin depresif belirtileri azalttig
ve biligsel islevleri etkilemedigini belirtmistir (40).
Benzer sekilde Mahendran ve arkadaslari da
¢aligmalarinda MDAT’1n biligsel islevleri
etkilemedigini saptamiglardir (18). Ancak Takahashi ve
Matsushita, haftada bir giin yaklagik bir saat olacak
sekilde, yaglilarin en sevdigi ve anilar ile iliskili olan
sarkilar1 piyano esliginde uyguladiklar1 MDAT’ 1n
hatirlama ve ezberlemeyi olumlu yonde etkiledigini
belirtmislerdir (21). Kelly ve Ahessy, MDAT 1n demash
yaslilarin ruhsal durumu {izerine etkisini arastirdiklart
karma yontem arastirmalariim sonucunda MDAT 1
biligsel uyarimi tesvik ettigini ifade etmislerdir (20).
Literatiirde miidahalenin etkinligine yonelik
farkliliklarin bulunmasi dikkat ¢ekmistir. Bu kapsamda
sistematik derlemenin amaci, MDAT’in demasl yash
bireylerin  biligsel  iglevleri  {izerine etkisinin
degerlendirilmesidir. ~ Bu  amag¢  dogrultusunda,
calismaya dahil edilecek makalelerde; miidahalenin
uygulanma siklig1, siiresi, miizigin kullanilis bicimi,
biligsel islevleri degerlendiren 6l¢iim araglarinin neler
oldugu ve miidahalenin biligsel islevlere etkisi
arastirtlacaktir.

Literatiirde yer alan MDAT miidahalelerine ek olarak,
bu sistematik derlemeden elde edilen bulgular,
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arastirmacilar icin miidahale programlarinin
gelistirilmesi ve uygulanmasina yol gdsterici olacaktir.
Calismamizin, demanslh yaglilarin biligsel islevlerinin
iyilestirilmesi konusunda bakim veren aile iiyeleri ve
saglik calisanlarina farkindalik kazandirabilecegi
diisiiniilmektedir. Ayrica bu sistematik derleme
¢alismasinin sonuglari, MDAT’mn demanslt bireylerin
biligsel islevleri iizerine etkisine dair kantlarin
belirlenmesinde yardimci olacaktir. Bu kapsamda
birlikte uygulanan MDAT miidahalesinin 6zelliklerini
ve etkinligini belirleyen bu c¢alismanin bulgulari,
demansh yashlarda bilissel islevleri iyilestirmeye
yonelik ¢6ziim sunma potansiyeline sahiptir.

Catisma Beyani: Yazarlar, ¢gikar catismasi olmadigini
beyan etmektedirler.

Katki Orani Beyam: Anafikir/Planlama: TKU, EA, IK;
Analiz/Yorum: TKU, EA; Veri Saglama: TKU, EA;
Yazim: TKU, EA, IK; Gozden Gegirme ve Diizeltme:
TKU, EA, IK; Onaylama: TKU, EA, IK

Destek  ve  Tesekkiir ¢aligmanin
yapilabilmesi i¢in higbir kurum veya kisiden finansal
destek alinmamugtir.

Etik kurul onami: Bu calisma bir sistematik derleme
protokol calismast oldugu i¢in etik kurul onamu
almmamustir.

Beyani:  Bu

KAYNAKLAR

1. Chalise HN. Aging: Basic concept. Am J Biomed Sci Res.
2019;1(1):8-10.

2. United Nations (UN). Accessed date/ Erisim tarihi: 20
Mart 2024: https://www.un.org/en/UN-system/ageing.

3. World Health Organization (WHO). Accessed date/
Erigim tarihi: 19 Mart 2024: https://digitallibrary.un.org/
record/3846855/files/WorldPopulationAgeing2019Highli
ghts.pdf

4. Aslan M, Hocaoglu C. Yaslanma ve yaslanma donemiyle
iliskili psikiyatrik sorunlar. DU Saglik Bil Enst Derg.
2017;7(1):53-62.

5. Keskin A, Uncu G, Tanburoglu A, Adapinar D. Yaglanma
ve yaslilikla ilgili norolojik hastaliklar. Osmangazi Tip
Derg. 2016;38(1):75-82.

6. Demirtag S, Giingdr C, Demirtag RN. Saglikli yaglanma ve
fiziksel aktivite: Bireysel, psikososyal ve c¢evresel
ozelliklerin buna katkisi.  Osmangazi Tip Derg.
2017;39(1):100-108.

7. Arvanitakis Z, Shah RC, Bennett DA. Diagnosis and
management of dementia. JAMA. 2019;322(16):1589-
1599.

8. Martyr A, Nelis SM, Quinn C, et al. Living well with
dementia: A systematic review and correlational meta-
analysis of factors associated with quality of life, well-
being and life satisfaction in people with dementia.
Psychol Med. 2018;48(13):2130-2139.

9. Markota M, Rummans TA, Bostwick JM, Lapid MI.
Benzodiazepine use in older adults: Dangers,
management, and alternative therapies. Mayo Clin Proc.
2016;91(11):1632-1639.

10. Bozkurt C, Karadakovan A. Alzheimer hastalarinda
kullanilan ilag dis1 tedavi yontemleri. Ordu Univ Hems
Calis Derg. 2020;3(3):329-337.

11. Cotelli M, Manenti R, Zanetti O. Reminiscence therapy in
dementia: A review. Maturitas. 2012;2(3):203-205.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Yen HY, Lin LJ. A systematic review of reminiscence
therapy for older adults in Taiwan. J Nurs Res.
2018;26(2):138-150.

Macleod F, Storey L, Rushe T, McLaughlin K. Towards
an increased understanding of reminiscence therapy for
people with dementia: A narrative analysis. Dementia.
2021;20(4):1375-1407.

Diwan S, Eliazar A, Pham D, Fuentes M. Evaluation of a
culturally adapted reminiscence therapy intervention:
Improving mood, family and community connectedness in
Spanish and Vietnamese speaking older adults. Transcult
Psychiatry. 2023;60(6):973-984.

Krumhansl CL. Music: A link between cognition and
emotion. Curr Dir Psychol Sci. 2002;11(2):45-50.
Engelbrecht R, Bhar S, Ciorciari J. Planting the SEED: A
model to describe the functions of music in reminiscence
therapy. Complement Ther Clin Pract. 2021;44:101441.
Istvandity L. Combining music and reminiscence therapy
interventions for wellbeing in elderly populations: A
systematic review. Complement Ther Clin Pract.
2017;28:18-25.

Mahendran R, Gandhi M, Moorakonda RB, et al. Art
therapy is associated with sustained improvement in
cognitive function in the elderly with mild neurocognitive
disorder: Findings from a pilot randomized controlled trial
for art therapy and music reminiscence activity versus
usual care. Trials. 2018;19(1):1-10.

Ferreira LDA. Musiquence: Design, implementation and
validation of a customizable music and reminiscence
cognitive stimulation platform for people with dementia
(thesis). Portugal. Universidade de Nova de Lishoa; 2020.
Kelly L, Ahessy B. Reminiscence-focused music therapy
to promote positive mood and engagement and shared
interaction for people living with dementia: An
exploratory study. Voices. 2021;21(2):1-27.

Takahashi T, Matsushita H. Long-term effects of music
therapy on elderly with moderate/severe dementia. J Music
Ther. 2006;43(4):317-333.

Xu C, Cheng LL, Liu Y, Jia PL, Gao MY, Zhang C.
Protocol registration or development may benefit the
design, conduct and reporting of dose-response meta-
analysis: Empirical evidence from a literature survey.
BMC Med Res Methodol. 2019;19:1-10.

Shin E, Kim M, Kim S, Sok S. Effects of reminiscence
therapy on quality of life and life satisfaction of the elderly
in the community: A systematic review. BMC Geriatrics.
2023;23(1):420.

Xu L, Li S, Yan R, Ni Y, Wang Y, Li Y. Effects of
reminiscence therapy on psychological outcome among
older adults without obvious cognitive impairment: A
systematic review and meta-analysis. Front Psychiatry.
2023;14:1-11.

Cochrane. Accessed date/ Erisim tarihi: 15 Mart 2024:
https://methods.cochrane.org/bias/resources/rob-2-revised-
cochrane-risk-bias-tool randomized-trials.

Higgins JP, Altman DG, Getzsche PC et al. The Cochrane
Collaboration's tool for assessing risk of bias in
randomised trials. BMJ. 2011;343:d5928.

ROB-2. Accessed date/ Erisim tarihi: 15 Mart 2024:
https:/mwww.riskofhias.info/welcome/rob-2-0-tool/current-
version-of-rob-2.

Benligiil EM, Bektas M, Arslan G. Meta-analizi anlamak
ve yorumlamak: Hemsireler i¢in 6neriler. DEUHEFED.
2022;15(1):86-98.

Kiirii SA. Meta-analiz. PAUSBED. 2021;(42):215-229.
Aslan OS, Sen S, Terzi R. RevMan ile meta-analiz. DEU
Buca Egit Fak Derg. 2023,56:436-462.

World Health Organization (WHO). Accessed date/
Erigim tarihi: 15 Mart 2024: https://www.who.int/news-
room/fact-sheets/detail/dementia.

KUTFD | 50


https://www.un.org/en/UN-system/ageing
https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2
https://www.who.int/news-room/fact-sheets/detail/dementia
https://www.who.int/news-room/fact-sheets/detail/dementia

Kaplan Uyan T ve ark. KU Tip Fak Derg 2024;26(1):46-51
Miizik Destekli Ammsama Terapisi Doi: 10.24938/kutfd.1403610

32. Wang N, Xu H, West JS, et al. Association between
perceived risk of Alzheimer's disease and related
dementias and cognitive function among US older adults.
Arch Gerontol Geriatr. 2023;115:105126.

33. Cheung DSK, Lai CKY, Wong FKY, Leung MCP. The
effects of the music with movement intervention on the
cognitive functions of people with moderate dementia: A
randomized controlled trial. Aging Ment Health.
2018;22(3):306-315.

34. Ito E, Nouchi R, Dinet J, Cheng CH, Husebe BS. The
effect of music-based intervention on general cognitive
and executive functions, and episodic memory in people
with mild cognitive impairment and dementia: A
systematic review and meta-analysis of recent randomized
controlled trials. Healthcare. 2022;10(8):1462.

35. Bugos JA, Lu L, Chen L, Torres MR, Gbadamosi AA. The
effects of active music interventions on cognitive function
and neuropsychiatric symptoms in patients with dementia:
A systematic review and meta-analysis. Musicae
Scientiae. 2023;28(1):112-130.

36. Huang HC, Chen YT, Chen PY et al. Reminiscence
therapy improves cognitive functions and reduces
depressive symptoms in elderly people with dementia: A
meta-analysis of randomized controlled trials. J Am Med
Dir Assoc. 2015;16(12):1087-1094.

37. Cammisuli DM, Cipriani G, Giusti EM, Castelnuovo G.
Effects of reminiscence therapy on cognition, depression
and quality of life in elderly people with Alzheimer’s
disease: A systematic review of randomized controlled
trials. J Clin Med. 2022;11(19):5752.

38. Saragih ID, Tonapa Sl, Yao CT, Saragih IS, Lee BO.
Effects of reminiscence therapy in people with dementia:
A systematic review and meta-analysis. J Psychiatr Ment
Health Nurs. 2022;29(6):883-903.

39. Cunningham S, Brill M, Whalley JH et al. Assessing
wellbeing in people living with dementia using
reminiscence music with a mobile app (Memory Tracks):
A mixed methods cohort study. J Healthc Eng.
2019;2019:1-10.

40. Tz-Han L, Wan-Ru W, Chen IH, Hui-Chuan H.
Reminiscence music intervention on cognitive, depressive,
and behavioral symptoms in older adults with dementia.
Geriatr Nurs. 2023;49:127-132.

KUTFD |51



DOI: 10.24938/kutfd.1408345 Kirikkale Universitesi Tip Fakiiltesi Dergisi 2024;26(1):52-58

Ozgiin Aragtirma

Original Article

ALARMING PREVALENCE OF POOR SLEEP AND ANXIETY
IN MEDICAL STUDENTS

Tip Fakiiltesi Ogrencilerinde Yetersiz Uyku ve Anksiyete Yayginligi Endise Verici

Isa YESILYURT® Soner BITIKTAS®
1 Department of Physiology, Faculty of Medicine, Kafkas University, KARS, TURKIYE
ABSTRACT oz

Obijective: Anxiety and sleep disorders have been reported to
be common in medical students. This study aimed to determine
the frequency of poor sleep quality and anxiety symptoms in
medical students. Moreover, to reveal the relationship between
sociodemographic characteristics, lifestyle data, perceptions of
professional future, academic performance with anxiety, and
sleep quality.

Material and Methods: A total of 225 participants enrolled in
the first through fifth years of education in Kafkas University’s
Faculty of Medicine in the 2022-23 academic year participated
in the study. Participants were asked to complete a
questionnaire encompassed sociodemographic data, lifestyle
information that may affect sleep, the Pittsburgh Sleep Quality
Index (PSQI), Generalized Anxiety Disorder-7 (GAD-7) scale.
Statistical analyses were performed with R Statistical Software
(v4.2.2; R Core Team 2022).

Results: It was found that 76% of the participants had poor
sleep quality according to the PSQI, while 31.56% of the
participants had GAD-7 scores of 10 or above. There was a
relationship between the poor sleep quality and anxiety of the
participants (p<0.001). Academic performance was not found to
be significantly associated with poor sleep quality or anxiety.
Most of the participants with anxiety were related to their future
professional
participants who indicated such anxiety were higher than others.

careers, and the academic performances of

Conclusion: This study has revealed that anxiety levels are high
and sleep disturbances are very common among medical
students. Most of the students’ anxiety was related to their
professional careers, and the academic performances of the
participants who indicated such anxiety were higher.

Keywords: Sleep quality, academic performance, student,
anxiety, anxiety disorders

Amac¢: Tip fakiiltesi Ogrencilerinde anksiyete ve uyku
bozukluklar1 sik goriildiigli raporlanmistir. Bu ¢aligmanin
amaci; Ogrencilerde kot uyku  kalitesinin, anksiyete
semptomlarinin sikliginin belirlenmesidir. Ayrica,

sosyodemografik Ozellikler, yasam tarzi verileri, mesleki
gelecek algilari, akademik performans ile anksiyete ve uyku
kalitesi arasindaki iliskiyi ortaya koymaktir.

Gere¢ ve Yontemler: Calismaya 2022-23 akademik yilinda
Kafkas Universitesi Tip Fakiiltesinde ogrenim goren 1-5.
toplam 225
Katilimcilara sosyodemografik verileri, uykuyu etkileyebilecek
yasam tarzi1 bilgileri, Pittsburg Uyku Kalitesi Indeksi (PUKI),
Yaygin Anksiyete Bozuklugu-7 (YAB-7) olgegi yoneltildi.
Istatistiksel analizler R istatistik yazilinm kullanilarak (v4.2.2; R
Core Team 2022) yapildi.

siniflar  arasindaki katilmer  katilmustir.

Bulgular: Katilimeilarin %76'sinda PUKI 6lgegine gore kotii
uyku kalitesi vardi. Katilimeilarin %31.56'sinin YAB-7 puani 10
ve lizerindeydi. Katilimcilarda kot uyku kalitesi ve anksiyete
arasinda bir iligki bulundu (p<0.001). Akademik performansin
kotli uyku kalitesi ve anksiyete ile iliskisiz oldugu goriildi.
Goniilliilerin  kaygilarmin  ¢ogu mesleki kariyerleriyle ilgili
olup, bunu belirten katilimcilarin akademik puanlarinin daha
yiiksek oldugu tespit edildi.

Sonu¢: Bu calismada tip Ogrencilerinde kaygi diizeylerinin
yiksek oldugu ve uyku bozuklugunun ¢ok yaygin oldugu
goriilmiistiir.  Ogrencilerin  kaygilarmin  cogunun  mesleki
kariyerleriyle ilgili oldugu ve bunu belirten katilimcilarin

akademik puanlarinin daha yiiksek oldugu ortaya konmusgtur.

Anahtar Kelimeler: Uyku kalitesi, akademik performans,

ogrenci, anksiyete, anksiyete bozukluklari
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INTRODUCTION
Anxiety is a negative emotional state that manifests
when a person is overly concerned about safety, fate,
and the future and feels impending threats (1). Sleep
disturbance is associated with depression and anxiety
and is potentially a factor leading to an increased risk of
psychiatric disorders (2). It has been emphasized that
anxiety may lead to sleep deprivation through a positive
feedback mechanism and that sleep deprivation may
lead to further increases in anxiety levels (3).
Modern lifestyles have a dramatic impact on sleep
quality. Increased screen time due to the anxiety-
inducing use of cell phones has adverse effects on the
sleep quality of university students, and according to a
recent study, poorer sleep quality is associated with
higher levels of cell phone anxiety (4). Sleep deficiency
and inefficiency can lead to fatigue, social
maladjustment, and cognitive dysfunction. Sleep
disturbances can negatively affect students’ learning
performance and lead to academic failure (5). A
Slovenia-based study of medical students revealed that
sleep quality disturbances negatively affected academic
performance (6).
University students may be more predisposed to anxiety
due to academic pressure, concerns about finding jobs,
or worries about what working conditions will be like in
their future professions. It has been shown that students
are more likely than the general population to experience
anxiety symptoms, and this is especially true of medical
school students (7). A meta-analysis reported the global
prevalence of anxiety in medical students to be 33.8%
(8). Anxiety about the future is common in anxiety
disorders (9). People with anxiety about the future pay
more attention to negative stimuli and are more
distracted by these thoughts (10). Epidemiological data
on anxiety related to the professional future among
medical students in Tiirkiye are very limited, however.
There are no studies to date on the relationship among
future anxiety, sleep quality, and academic achievement,
although it has been estimated in recent years that the
burdens of the COVID-19 pandemic and the problems
reported by physicians and other healthcare
professionals have also been reflected upon medical
students.
This study aims to investigate the relationship between
future anxiety, sleep quality, and academic performance
in medical students in Tiirkiye. In addition, data on
sleep, dietary, and other lifestyle habits, which are
known to affect sleep quality, are analyzed.

MATERIALS AND METHODS
The research data were obtained through a questionnaire
that was completed by medical students. This cross-
sectional study included students enrolled in the first
through fifth years of education in Kafkas University’s

Faculty of Medicine in the fall semester of the 2022-23
academic year. The study was approved by the Ethics
Committee of Kafkas University’s Faculty of Medicine
with a decision dated 08/06/2022 and numbered 86.
The total population of the study included 426 students,
with 104, 104, 106, 63, and 49 students in the first,
second, third, fourth, and fifth years of the medical
program, respectively. The minimum sample size was
determined with the help of the formula suggested by
Sundas et al., and calculated as 189 (11).

In the first part of the questionnaire, questions were
asked about sociodemographic and lifestyle
characteristics. These  questions included the
participant’s age, gender, year of study, smoking,
alcohol and coffee consumption, academic performance
in the previous semester, place of residence, and average
screen time.

Anxiety levels were assessed using the Generalized
Anxiety Disorder-7 (GAD-7) scale, which contains
seven questions and has been found to have high
specificity and sensitivity in the clinical diagnosis of
generalized anxiety disorder (12). The Turkish validity
and reliability study of this scale was conducted in 2013
by Konkan et al. (13). The GAD-7 is a Likert-type scale
with replies ranging from 0 (“not at all characteristic of
me”) to 3 (“entirely characteristic of me”) for total
scores ranging from 0 to 21. Scores of 5, 10, and 15 are
the threshold points for mild, moderate, and severe
anxiety levels, respectively. A score above 10 on this
scale has a sensitivity and specificity of over 80% for the
diagnosis of generalized anxiety disorder. In the present
study, it was also examined whether the symptoms
questioned in the GAD-7 were related to individuals’
feelings about their professional futures.

The Pittsburgh Sleep Quality Index (PSQI), the Turkish
validity and reliability of which was established by
Agargun, was used to assess sleep quality (14). This
scale consists of 7 subdimensions and 18 questions that
participants answer to provide self-reported data on
sleep quality. The subdimensions are subjective sleep
quality, sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbance, daytime dysfunction, and
use of sleep medicine. Each subdimension is scored
between 0-3 and 0-21 in total. Participants with scale
scores of 5 and above are considered to have poor sleep
quality.

To measure academic performance, the grades of the
students in the preclinical classes from all exams during
the fall semester of the 2022-23 academic year were
evaluated.

All analyses were performed using R Statistical
Software (v4.2.2; R Core Team 2022). The Shapiro-
Wilk test was performed to determine whether data were
normally distributed. Independent t-tests and one-way
analysis of variance (ANOVA) were applied to analyze
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groups with normal distribution and the Tukey post hoc
test was applied for each comparison. The Mann-
Whitney U and Kruskal-Wallis tests were applied for the
comparison of non-normally distributed groups. The
chi-square test was used to investigate the relationship
between sleep quality and anxiety, and multiple linear
regression analysis was applied to determine the
relationships between the subdimensions of the PSQI
and anxiety. Values of p<0.05 were considered
statistically significant.

RESULTS

Data were obtained from the completed questionnaires
of 225 students of the medical faculty, constituting
52.82% of the study population. The participation rate
was higher among students enrolled in preclinical
classes, at 57.64%, to allow for the investigation of the
relationships between academic performance and sleep
and anxiety. Of the participants, 106 were men and 119
were women. The mean age distribution of the
participants was 20.42+1.83 years, with a minimum age
of 18 and a maximum age of 26.

The average PSQI score of the participating students
was 8.60+3.23. According to the scores, 76% of the
participants had sleep disturbances. The average GAD-
7 score of the participants was 7.97+4.78, and 31.56%
had GAD-7 scores of 10 or above. Based on cut-off
points of 5%, 102 students (45.33%) had mild anxiety,
48 students (21.33%) had moderate anxiety, and 23
students (10.22%) had severe anxiety.

No relationship was observed between the participants’
genders, screen time, or eating behaviors in the 2 hours
before bedtime and PSQI scores. Only 13 students
(5.8%) lived with their families during their university
studies. Students living with their families had
significantly lower PSQI scores compared to those
living in dormitories and those who selected “other” as
their place of residence (p=0.0327, F=3.474). Smoking
and alcohol consumption were associated with poor
sleep quality. PSQI scores were also significantly higher
among those who consumed alcoholic, carbonated, or
caffeinated beverages in the 2 hours before bedtime on
most days (p=0.0134, F=4.40). The relationships
between participants’ sociodemographic characteristics
and PSQI scores are summarized in Table 1.

Table 1: The relationship between sociodemographic and lifestyle characteristics and PSQI score

Sociodemographic Feature Number (n) / (%) PSQI Score p value
Mean +SD F value
(Median)
Gender Male 106 (47.11) 8.55+3.22 (8) T Test
Female 119 (52.89) 8.64+3.25 (9) p=0.849
Place of residence With family 13 (5.8) 6.54+2.57 (6) One-way ANOVA
Dormitory 112 (49.78) 8.96+3.39 (9) p=0.032*
Other 97 (43.11) 8.44+3.07 (8) F=3.474
Daily caffeine Less than 1 cup 85 (37.78) 7.87+3.24 (8) T Test
consumption 1 cup or more 140 (62.22) 9.04+3.16 (9) p=0.008**
Smoking No 180 (80) 8.39+3.17 (8) T Test
Yes 45 (20) 9.44+3.36 (9) p=0.050*
Alcohol No 180 (80) 8.37+£3.28 (8) T Test
consumption Yes 45 (20) 9.53+2.87 (9) p=0.030 *
Screen time Lessthan 3 hours 49 (21.78) 8.98+3.44 (9) T Test
More than 3 hours 176 (78.22) 8.49+3.17 (8) p=0.353
Eating before Less than one day 45 (20) 8.00+3.05 (8) One-way ANOVA
bedtime in a week p=0.249
lor2daysina 67 (29.78) 8.46+2.81 (8) F=1.39
week
Most of days 113 (50.22) 8.943.51 (9)
Drinking before Less than one day 73 (32.44) 7.93+3.01 (8) One-way ANOVA
bedtime in a week p=0.013*
lor2daysina 64 (28.44) 8.31+£3.28 (8) F=4.400
week '
Most of days 88 (39.11) 9.36+3.25 (9)
Grades 19 78/104 (75) 9.33+3.42 One-way ANOVA
2 62/104 (59.6) 8.17+2.98 p=0.178
31 41/106 (38.67) 8.36+3.09 F=1.588
4h 11/63 (17.46) 8.09+3.36
5t 33/49 (67.35) 8.12+£3.22

PSQI: Pittsburg Sleep Quality Index, SD: Standard Deviation. *: p<(.05, **: p<0.01
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Seventy-one (31.56%) of the participating students had
GAD-7 scores of 10 or above. Participants with high
anxiety scores were asked to evaluate to what extent
their anxiety was related to their professional future.
Among these 71 participants, 31 (43.66%) stated that
their anxiety was mainly related to their professional
future, 27 (38.02%) stated that it was partially related,
and only 13 participants (18.31%) stated that their
anxiety was not related to their professional future. The
participants with GAD-7 scores of 10 or above who
indicated that their anxiety was mainly related to their
professional future were considered as the subgroup
having anxiety about their professional future for further
analyses.

Chi-square test analysis revealed a relationship between
the poor sleep quality and anxiety of the participants

(p<0.001), as presented in Figure 1. The relationships
between anxiety and the seven subdimensions of the
PSQI were then explored by multiple linear regression
analysis. In these analyses, the threshold value for the
presence of anxiety was accepted as a score of >10 on
the GAD-7 scale. Sleep latency, sleep disturbance, and
daytime dysfunction were found to be associated with
anxiety  (p<0.001, R?N=0.265). However, no
relationship was observed between subjective sleep
quality, sleep duration, or habitual sleep activity and
anxiety scores. The relationship between sleep
medication usage and anxiety could not be evaluated
due to an insufficient sample size. These relationships
between anxiety and the subdimensions of the PSQI are
summarized in Table 2.

Table 2: Relationship between PSQI sub-dimensions and the existence or not of anxiety

Variable B Standart Beta t value p value %095 ClI
error

(Intercept) 2.17 0.859 2.535 0.12 0.485 3.871
Subjective sleep quality 0.87 0.271 0.2 0.32 0.749 -0.448 0.62
Sleep latency 0.791 0.375 0.132 0.132 0.036* 0.0511.53
Sleep duration 05 0.331 0.009 0.15 0.881 -0.60.7
Habitual sleep efficiency -0.332 0.193 -0.10 -1.719 0.087 -0.714 0.049
Sleep disturbances 1.917 0.533 0.238 3.595 <0.001*** 0.866 2.969
Daytime dysfunction 1.554 0.317 0.314 4.904 <0.001*** 0.9292.176
Global PSQI 0.507 0.093 0.343 5.452 <0.0001*** 0.324 0.690

Multiple linear regression analysis was used to analyze the data. PSQI: Pittsburg Sleep Quality Index. Cl: Confidence interval.

*p<0.05, ***:p<0.001

Academic performance was not found to be associated
with sleep quality or anxiety scores (Figure 2A and
2B). However, according to the one-way ANOVA
analysis, in the group that reported having anxiety
mainly related
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Figure 1: Relationship between poor sleep quality and
anxiety (p<0.001)

to their professional futures, academic performance was
significantly higher compared to the group reporting
anxiety unrelated to their professional futures (p=0.048,
F=2.692), as presented in Figure 3.
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Figure 2: The relationship of sleep quality (A) and
anxiety (B) with academic score NS: Normal sleep,
PSQ: Poor sleep quality, N-Anx: No anxiety, Anx:
Anxiety
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Figure 3: The relationship between participants' anxiety
about their professional future and academic grade.

Participants with high anxiety scores were asked to
evaluate to what extent their anxiety was related to their
professional future. According to the one-way ANOVA
analysis, in the group that reported having anxiety
mainly related to their professional futures, academic
performance was significantly higher compared to the
group reporting anxiety unrelated to their professional
futures. *: p<0,05. MR: Mainly related, PR: Partially
related, UR: Unrelated

DISCUSSION

Considering the threshold values of the scales we used,
this study showed that the prevalence of generalized
anxiety disorder was 31.55%, and the prevalence of
sleep disorders was 76% among medical students.
Although the scales are not diagnostic tools, they are
frequently used in similar studies. In this respect, in
terms of the prevalence of generalized anxiety disorder,
the rate reported here is higher than that of the general
population but similar to the rates found in other studies
involving medical students. The lifetime prevalence of
anxiety disorders in the population is very variable (3.8-
25%) (15). This prevalence is higher among medical
students. A meta-analysis published by Quek et al.
reported that the prevalence of anxiety among medical
students is 33.8% (8). However, the prevalence of poor
sleep quality in this study was found to be quite high
compared to other rates in the current literature. In a
meta-analysis by Rao et al, the prevalence of poor sleep
quality utilizing the PSQI is 52.7% (16).

In this study, place of residence, alcohol consumption,
smoking, and beverage consumption patterns 2 hours
before bedtime were associated with sleep quality.
There is no consensus in the current literature about the

relationship between place of residence and sleep
quality. In the study conducted by Foulkes et al., it was
determined that poor sleep quality became more
widespread after students moved to a university campus,
and many factors were mentioned to explain that
situation (17). In a study conducted in Tiirkiye, students
living with their families had lower sleep quality scores
than those living in dormitories, but the difference was
not significant (18). Our study showed that sleep quality
scores were significantly lower among those who lived
with their families, but it must be noted that very few
participants lived with their families. The relationship
between poor sleep quality and factors such as smoking
and alcohol consumption in the younger population is
widely accepted despite some findings to the contrary
(17,19).

In previous studies, a strong correlation between anxiety
symptoms and poor sleep quality was reported (20).
Anxiety results in sleep deprivation and, sleep
deprivation leads to a further increase in anxiety levels
(3). Poor sleep quality is frequently observed in college
students, and this is especially more prominent among
medical school students (21). However, in our study,
poor sleep quality was reported at a rate of 76%, much
higher than the rates of 45.3% and 60.1% previously
reported in the literature (16).

While it is not possible to determine the exact reasons
why poor sleep quality was higher in our study
compared to the previous data, it can be partially
explained based on the sociodemographic and lifestyle
characteristics of the participants. The fact that only
5.8% of our participants lived with their families and the
specific relationship between living with family and
sleep quality may be one of the factors partially
explaining this situation. Other factors, such as the high
daily coffee consumption of the participants and the
frequency of drinking behavior two hours before
bedtime, are also likely contributing factors. However,
it seems that there are still further factors that need to be
taken into consideration. The relationship between
students’ anxiety and their professional futures may be
meaningful in terms of explaining this difference.
Anxiety about the future increases with economic and
social changes and it may be related not only to
academic failure but also to occupational opportunities
or working conditions (22). In this respect, it was
predicted that economic and demographic changes in
Tiirkiye and dissatisfaction with working conditions in
the health field might trigger future anxiety among
medical students. In our study, most of the participants
stated that their anxiety was partially or mainly related
to their professional futures. The academic performance
of the students who reported this type of anxiety was
found to be higher compared to those of other students.
Although our findings on anxiety related to occupational
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future are valuable, the results must be confirmed with
different methodological studies due to methodological
limitations such as the lack of a suitable and widely
accepted scale to measure it.

Some studies on the relationship between PSQI scores
and academic performance reported negative
correlations, while others did not (6,23,24). Considering
that the PSQI considers the individual’s sleep status
within the last 1 month, it was thought that academic
performance should be monitored in the acquisition of
the study data rather than considering a single exam.
Therefore, the exam results obtained over the course of
a whole semester were considered here. In addition, for
more nuanced analysis, the relationships between the
subdimensions of the PSQI and academic performance
were also analyzed and no significant relationships were
found. Although we considered these particular issues
while planning our study to obtain more accurate results,
the high rate of sleep disturbance among our participants
may have affected our other analytical results.

One of the most important contributions that our study
makes to the literature is our demonstration of the fact
that the frequency of sleep disorders is extremely high
among medical school students. In their meta-analysis,
Rao et al. found the percentage of students with PSQI
scores above the cut-off value to be between 45.3% and
60.1%, while this rate was 76% in our study (16). In
addition, another distinctive consideration of our
research was the question of anxiety about individuals’
professional futures. Although various scales and
questionnaires have been developed to address this
question on a wider basis, there is no scale to date
addressing the current problems related to employment
in the medical profession in Tiirkiye. In particular,
previous studies have not discussed real-world issues
such as the COVID-19 pandemic or, more importantly,
violence against healthcare professionals. In the
previous study that might be considered the most
relevant to these issues, medical students completed a
questionnaire addressing their future professional lives,
but more general questions regarding the field of
specialization and communication with patients were
included (25).

The most important limitation of our study is that it was
based on data from a single educational institution.
However, the fact that more than half of the relevant
students of this institution were reached in the process
of building the sample is one of the positive features of
our study.

Since this study was conducted in a medical faculty of a
state university with a history of approximately 20 years,
it is likely to show characteristics that would be similar
to those of medical faculties across Tiirkiye on average.
However, as mentioned above, it would not be accurate
to generalize a single-centered study to the whole

country. Important cautionary data have been presented
here, but new studies are needed to confirm these data.
With multicenter studies, our results could be confirmed
or refuted on a national level in Tirkiye. This would
help reveal the factors affecting anxiety and sleep
disturbances among medical students on a wider scale.
In conclusion, this study has shown that anxiety levels
were high and sleep disturbances were common among
medical students. The majority of the anxiety reported
by these students was related to their future professional
careers, and the academic performance levels of the
participants who reported such stress were higher. In
light of these findings, new approaches should be
developed to better understand the reasons for such
anxiety among medical students in Tirkiye and to
develop new strategies for reducing their levels of stress.
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ABSTRACT

Objective: There are few studies on the assessment of
hemophilic arthropathy using the hemophilia early arthropathy
detection with ultrasound (HEAD-US) and hemophilia joint
health score (HJHS) scores.This study aimed to examine how
radiologists and rheumatologists could evaluate hemophilic
arthropathy in individuals with severe hemophilia using HEAD-
US and HJHS scores simultaneously.

Material and Methods: Between 2021 and 2022, 168 joints
from 28 individuals with severe hemophilia A and B were
investigated at six-month intervals (TP1 and TP2). The HIHS
scores of all patients were recorded. The HEAD-US in each
hemophilic patient's six joints (elbow, knee, and ankle) were
evaluated by radiologists and rheumatologists.

Results: The ankle assessment by HEAD-US showed the
highest rate (34%) of synovitis by radiologist evaluation at TP1
in patients with an HIJHS score of 0. The knee assessment by
HEAD-US showed the highest rate (56%) of synovitis and bone
damage by rheumatologist evaluation at TP1 in patients with an
HJHS score of 0. HEAD-US ankle and knee examinations
revealed the highest rate of synovitis (34%) by radiologist
evaluation at TP2 in patients with an HJHS score of 0. The
HEAD-US knee assessment revealed the highest rate of
synovitis (44%) by rheumatologist evaluation at TP2 in patients
with an HIJHS score of 0. In the assessment of elbow and knee
joints, there was a moderate to good correlation between HIHS
and HEAD-US scores by different caregivers at different time
points (p< 0.05).

Conclusion: Our findings indicate that clinicians play a crucial
role in the early diagnosis of subclinical hemophilic arthropathy,
with HEAD-US scoring conducted by rheumatologists similar
to radiologists in severe hemophilia patients without pathology
in HJHS scoring.

Keywords: HEAD-US, HJHS, radiologist, rheumatologist

O0Z

Amag: Hemofilik artropatinin ultrasonla hemofili erken
artropati tespiti (HEAD-US) ve hemofili eklem saghg: (HJHS)
skorlart kullanilarak degerlendirilmesine iliskin az sayida
caligma vardir. Bu ¢aligmanin amact agir hemofili hastalarinda
hemofilik artropatinin HEAD-US ve HJHS skorlar1 kullanilarak
radyolog ve  romatologlar  tarafindan es  zamanlh
degerlendirilmesini karsilastirmaktir.

Gerec¢ ve Yontemler: Alt1 aylik araliklarla, agir hemofili A ve
B'li 28 hastanin 168 eklemi 2021 ve 2022 yillar1 arasinda iki
farkli zaman noktasinda (TP1 ve TP2) incelendi. Tiim hastalarin
HJHS skorlar1 kaydedildi. Her hemofilik hastanin alt1
eklemindeki (dirsek, diz ve ayak bilegi) HEAD-US skorlar1
radyologlar ve romatologlar tarafindan degerlendirildi.
Bulgular: HEAD-US ile yapilan ayak bilegi degerlendirmesi,
HJHS skoru 0 olan hastalarda TP1'de en yiiksek sinovit orani
(%34) radyolog degerlendirmesi ile saptandi. HEAD-US ile
yapilan diz degerlendirmesi, HJHS skoru 0 olan hastalarda
TP1l'de en yiiksek sinovit ve kemik hasar1 orani (%56)
romatolog degerlendirmesi ile bulundu. HEAD-US ayak bilegi
ve diz muayenesinde, HJHS skoru 0 olan hastalarda TP2'de en
yiiksek sinovit orant (%34) radyolog degerlendirmesi ile tespit
edildi. HEAD-US diz degerlendirmesi, HJHS skoru 0 olan
hastalarda TP2'de en yiiksek sinovit orani (%44) romatolog
degerlendirmesi ile saptandi. Dirsek ve diz eklemlerinin
degerlendirilmesinde HJHS ile HEAD-US arasinda orta ile iyi
derece korelasyon tespit edildi (p< 0.05).

Sonu¢: Bulgularimiz HJHS skorlamada patoloji saptanmayan
agir hemofili hastalarinda radyologlara benzer sekilde
romatologlar tarafindan yapilan HEAD-US skorlama ile
subklinik hemofilik artropatinin erken teshisinde klinisyenlerin
de énemli rolii oldugunu gostermektedir.

Anahtar Kelimeler: HEAD-US, HIJHS, radyolog, romatolog
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INTRODUCTION

Early detection and treatment of hemophilic arthropathy
are critical for preventing permanent joint disability in
hemophilia patients. For many years, the hemophilia
joint health score (HJHS) and the Petterson score on
direct graphy have been used to assess hemophilic
arthropathy (1,2). Furthermore, magnetic resonance
imaging (MRI) is still the gold standard method for
assessing subclinical hemophilic arthropathy in these
patients, but it is also time-consuming and expensive
(3). However, the new radiological method has
improved the detection of hemophilic early arthropathy
using the HEAD-US (hemophilia early arthropathy
detection with ultrasound) score (4). A few studies on
the assessment of hemophilic arthropathy using HEAD-
US and HJHS scores have been reported (5,6).
Otherwise, it is well known that the rheumatologist has
been trained in musculoskeletal ultrasonography in
rheumatoid arthritis patients through an EULAR course
for years (7). To our knowledge, no rheumatologists
have investigated hemophilic arthropathy in patients
with hemophilia using HEAD-US.

To address this gap in the field, our study aimed to
compare and correlate HJHS and HEAD-US scores in
patients with severe hemophilia by different caregivers.

MATERIALS AND METHODS
This prospective longitudinal cohort study was
conducted at Gazi University's Pediatric Hematology
Unit in Tirkiye from 2021 to 2022, after ethical
permission. The ethics committee approved the study
with decision number 479 on July 13, 2020. Informed
consent was obtained from all patients and their parents.

Patients
n=28

Study population

Thirty patients with severe hemophilia were enrolled.
One patient had a radiosnoviectomy, and the other had a
prosthesis, thus they were both excluded. Patients with
mild to moderate hemophilia or von Willebrand disease
were ruled out from the study.

In 28 patients with severe hemophilia, 168 joints were
investigated. All of them received factor prophylaxis.
There were 23 patients with severe hemophilia A
[FVIHIC<1%], and 5 with severe hemophilia B
[FIXC<1%]. The following patient information was
obtained: prophylaxis type, inhibitor status, target joint,
and HJHS score.

Study design

The joint health status was assessed simultaneously by
HJHS and HEAD-US for a total of 28 consecutive
patients at two different time points: the first at the start
of the study [time point TP1], and the second six months
later [TP2]. HEAD-US and HJHS scores were utilized
at the same appointment to assess hemophilic
arthropathy in target joints (elbows, knees, and ankles)
in individuals over the age of six. Different caregivers
(radiologists and rheumatologists) evaluated the HEAD-
US in each hemophilic patient's six joints (Figure 1).
The order of the HEAD-US examination was assigned
at random to each patient, and the blinded HEAD-US
scores were calculated at two different time points by
either a radiologist or a rheumatologist. The EULAR
training for rheumatologists awarded a musculoskeletal
US certificate. All readers had received at least two days
of HEAD-US training from a qualified radiologist. All
of the readers utilized the HEAD-US imaging protocol
on 5-6 patients each week in their clinic.

FirstTime point

(TP1)

f—‘ﬁ

Second Time

point(TP2)

K—Iﬁ

-

HJHS score HEAD-US score HJHS score HEAD-US score
I | [ |
e A & ™
Trained Radiologist Rheumatologist Trained Radiologist Rheumatologist
physician (E.Y) Assessment Assessment physician (E.Y) Assessment Assessment

p.

Figure 1: Flow chart of the study protocol in patients with severe hemophilia
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HJHS score
The HJHS is a well-known validated physical
examination tool that is used to numerically score the
joint health and function of hemophilia patients (2).
Swelling, duration of swelling, muscle atrophy, crepitus
of motion, extension loss, flexion loss, joint pain,
strength, and gait are among the nine impairment items
in the HJHS. The HIJHS were performed by a trained
physician (EY) and assessed at six joints (elbows, knees,
and ankles). Each item on the HJHS score was assigned
a score, which included inflammation (0-3), duration of
inflammation (0-1), atrophy (0-2), crepitus (0-2), range
of motion (flexion 0-3, extension 0-3), muscle strength
(0-4) and pain (0-2), for a total score ranging from 0 to
20 per joint. The gait category received a separate score
(0-4). A higher total score indicates poor joint health (2).
HEAD-US
Martinolli et al. developed HEAD-US, a simplified and
objective scoring system for hemophilic arthropathy, in
2013 (4). The HEAD-US is sensitive for detecting joint
abnormalities, including synovitis, cartilage, and bone
damage. The maximum score for each joint is eight
points. The score for synovitis is 0 for no or minimal
synovitis, 1 for mild or moderate synovitis, and 2 for
severe synovitis; for cartilage, the score is O for normal
cartilage, 1 for partial/complete loss of cartilage
thickness affecting 50% of the joint surface, and 4 for
total loss of cartilage thickness. The score for
subchondral bone is 0 for normal subchondral bone, 1
for mild abnormalities with or without incipient
periarticular osteophytes, and 2 for unstructured
subchondral bone with or without erosions and obvious
periarticular osteophytes. As a result, each joint could be
given a score ranging from O to 8, with higher scores
indicating severe abnormalities. The US machine
(GELOGIQ P9TM) with an 8-12 MHz linear probe was
used.
Statistical analysis
For statistical analysis, SPSS 15.0 was used. HEAD-US
and HJHS were compared using the Mann-Whitney U
test. Spearman's correlation coefficients were less than
0.2, 0.2-0.4 weak, 0.4-0.6 Moderate, 0.6-0.8 good, and
>0.8 strong. Ki Kare test was used for categorical
variables. A p< 0.05 was considered statistically
significant.

RESULTS
Table 1 summarizes the demographic and clinical
characteristics of the 28 patients in the study. There were
23 (82%) with severe hemophilia A and 5 (18%) with
severe hemophilia B. The patients were all boys, with a
median age of 16 years (range, 6-22 years). Four patients
(14%) had inhibitors. Primary prophylaxis was given to
18 (64%) of the 28 npatients, while secondary
prophylaxis was given to only 10 (36%) of them. The
target joint was found in 25 (90%) of the 28 patients and

the remaining 3 patients (10%) were not identified. The
target joints were as follows: right ankle (28%), right
knee (26%), right elbow (14%), left knee (12%), left
ankle (4%), left elbow (4%), and left shoulder (2%).

Table 1: Demographic data
Number of patients 28

Median age (IQR) 16 (6-22)
Type of severe hemophilia
A 23 (82%)
B 5 (18%)
Inhibitor status 4 (14%)
Prophylaxis status
Primary prophylaxis 18 (64%)
Secondary prophylaxis 10 (36%)
HJHS score >1
TP1 19/28 (68%)
TP2 14/28 (50%)
HEAD-US score >1
Radiologist assessment
TP1 21/28 (76%)
TP2 23/28 (72%)
Rheumatologist assessment
TP1 24/28 (86%)
TP2 23/28 (82%)

TP: Time point, TP1: 0. Months, TP2: 6. Months,
HEAD-US: Hemophilia early arthropathy detection
with ultrasound, HJHS: Hemophilia joint health score

HEAD-US assessment in the joints with HJHS zero
points

The radiologist found bone damage (22%) in the
patient's elbow, synovitis (22%) and a bone (12%)
damage in the patient's knee, and synovitis (34%),
cartilage (12%), and a bone (12%) damages in the
patient's ankle using HEAD-US at TP1 in the joints with
HJHS zero points. The rheumatologist used HEAD-US
in the joints with HJHS zero points and found cartilage
(12%) and bone (22%) damage in the patient's elbow,
synovitis (56%), cartilage (44%), and bone (56%)
damages in the patient's knee and synovitis (34%),
cartilage (34%), and bone (22%) damages in the ankle
at TP1. The radiologist used HEAD-US in the joints
with HIJHS zero points and found synovitis (34%),
cartilage (12%), and bone (12%) damage in the patient's
knee and synovitis (34%), cartilage (22%), and bone
(22%) damages in the ankle at TP2. The rheumatologist
used HEAD-US in the joints with HJHS zero points and
found synovitis (22%), cartilage (12%), and bone (34%)
damage in the patient's elbow and synovitis (44%),
cartilage (34%), and bone (34%) damages in the knee
and synovitis (22%), cartilage (22%), and bone (12%)
damages in the ankle at TP2 (Table 2).
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Table 2: HEAD-US assessment of hemophilic arthropathy by different caregivers based on HJHS score

HEAD US HJHS HJHS
score 0 score 0
Radiologist at TP1 Rheumatologist at TP1
Elbow Elbow
Synovitis score 0/>1, n(%) 9(100%)/0(0%) Syggl;tlz(ijgre 9(100%)/0(0%)
Cartilage score 0/>1, n(%) 9(100%)/0(0%) Ca(;;;l?gi(sozc))re 8(88%)/1(12%)
Bone score 0/>1, n(%) 7(78%)12(22%) I(3)§)>nf Sr::((())/l;(; 7(78%)/2(22%)
Knee Knee
Synovitis score 0/>1, n(%) 7(78%)/2(22%) Syg;);/;tlﬁ(izt))re 4(44%)/5(56%)
Cartilage score Cartilage score 0 0
0/21,n(%)  9(100%)/0(0%) 0/21, n(%) 5(56%)/4(44%)
Bone score 0 0 Bone score 0 0
0/1, n(%) 8(88%)/1(12%) 0/>1. n(%) 4(44%)/5(56%)
Ankle Ankle
Synovitis score 0/>1, n(%) 6(66%)/3(34%) Syg;);/;tlz(%z?re 6(66%)/3(34%)
- 0 T
Cartilage score 0/>1, n(%) 8(88%)/1(12%) Ca(;;;l?gﬁ(s(%re 6(66%)/3(34%)
Bone score 0/>1, n(%) 8(88%)/1(12%) (?/gqe S:(C())/I;S 7(78%)12(22%)
Radiologist at TP2 Rheumatologist at TP2
Elbow Elbow
Synovitis score 0/>1, n(%) 9(100%)/0(0%) Syg;);/;tlz(%;)())re 7(18%)12(22%)
Cartilage score 0/>1, n(%) 9(100%)/0(0%) Ca(;};l?g?] (sozc))re 8(88%6)/1(12%)
Bone score 0/>1, n(%) 9(100%)/0(0%) (I)S/c;r]le S:((g/l:; 6(66%)/3(34%)
Knee Knee
Synovitis score 0/>1, n(% Synovitis score
y (%) 6(66%)/3(34%) e 5(56%)/4(44%)
Cartilage score 0/>1, n(%) Cartilage score
B(88%)/1(12%) 0/>1, n(%) 6(66%)/3(34%)
Bone score 0/>1, n(%) Bone score
8(88%)/1(12%) 0/>1. n(%) 6(66%)/3(34%)
Ankle Ankle
Synovitis score 0/>1, n(%) Synovitis score
6(66%)/3(34%) 0/>1, (%) 7(78%)/12(22%)
Cartilage score 0/>1, n(%) 0 0 Cartilage score
1(18%)/12(22%) 0/>1, n(%) 7(78%)/2(22%)
Bone score 0/>1, n(%) 0 0 Bone score
1(78%)/2(22%) 0/>1, n(%) 8(88%)/1(12%)

TP:Time point, TP1:0. Months, TP2:6. Months, HEAD-US: Hemophilia early arthropathy detection with ultrasound,

HJHS: Hemophilia joint health score

Correlation between HEAD-US and HJHS scores
There was a moderate correlation between cartilage and
bone damages in HEAD-US and a positive HIHS score
in the ankle joints, and a good correlation between
synovitis, cartilage, and bone damages in HEAD-US
and a positive HJHS score in the elbow joints at TP1
assessment by a radiologist. There was a moderate
correlation between synovitis and cartilage damages in
HEAD-US and a positive HJHS score in the knee joints
and a weak correlation between synovitis in HEAD-US

and a positive HJHS score in the ankle joints and a
moderate correlation between synovitis, cartilage, and
bone damages in HEAD-US and a positive HJHS score
in the elbow joints at TPl assessment by a
rheumatologist. There was a moderate to good
correlation between cartilage and bone damages in
HEAD-US, and a positive HJHS score in the knee joints,
as well as synovitis and cartilage damages in HEAD-US
and a positive HJHS score in the elbow joints, at TP2
assessment by a radiologist. There was a weak to good
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correlation between synovitis, cartilage, and bone
abnormalities in HEAD-US and a positive HJHS score
in the knee joints and a moderate correlation between
synovitis, cartilage, and bone damages in HEAD-US

and a positive HJHS score in the elbow joints at TP2
assessment by a rheumatologist (Table 3).

Table 3: HEAD-US and HJHS score correlation at two-time points

HIHS  HEAD-US . ... Cartilage  Bone HEAD-US cunmtic  Cartilage  Bone

score Radiologist damage damage  Rheumatologist damage  damage
Knee TP1 0.35 0.21 0.10 TP1 0.48* 0.45* 0.23
right 0.35 0.44* 0.12 0.38* 0.42* 0.14
left 0.17 0.12 0.03 0.40* 0.31 0.27
Ankle TP1 0.34 0.44* 0.52** TP1 0.38* 0.17 0.31
right 0.48* 0.68**  0.60** 0.40* 0.30 0.41*
left 0.11 0.50%* 0.31 0.28 0.39* 0.48*
Elbow TP1 0.72* 0.78**  0.66** TP1 0.60** 0.46* 0.40*
right 0.80** 0.80**  0.72** 0.73** 0.54** 0.50*
left 0.10 0.12 0.02 0.01 0.10 0.01
Knee TP2 0.22 057**  0.64** TP2 0.38* 0.78** 0.40*
right 0.12 0.45* 0.25 0.22 0.36 0.05
left 0.25 0.70* 0.64** 0.51* 0.65** 0.41*
Ankle TP2 0.12 0.20 0.36 TP2 0.10 0.24 0.32
right 0.26 0.32 0.42* 0.18 0.25 0.38*
left 0.12 0.01 0.01 0.01 0.45* 0.19
Elbow TP2 0.58** 0.62** 0.29 TP2 0.43* 0.53** 0.42*
right 0.56* 0.56* 0.28 0.50* 0.37 0.51*
left 0.31 0.38* 0.35 0.14 0.44* 0.07

TP: Time point, TP1: 0. Months, TP2: 6. Months, HEAD-US: Hemophilia early arthropathy detection with ultrasound, HIJHS:

Haemophilia joint health score, *p<0.05, **p<0.01

DISCUSSION

Several recent studies have reported the early detection
of hemophilic arthropathy using HEAD-US in
hemophilia patients with an HJHS score of 0 (1,8-11). A
comprehensive study found that, except for the ankle
joint, lifetime joint bleeding was strongly correlated
with the HIJHS score (9). HEAD-US was used in a
Spanish study to detect subclinical hemophilic
arthropathy in at least one joint in 14% of 167
asymptomatic hemophilia patients with an HJHS score
of 0. The patient’s mean age was 24 years, and 66% of
them had severe hemophilia; 30% received primary
prophylaxis. The right ankle was the most severely
affected joint (10). Another research reveals that 60.9%
of hemophilia patients with an HJHS score of 0 had a
history of joint bleeding in severe hemophilia.
Subclinical hemophilic arthropathies using HEAD-US
were found in 4.7% of patients' elbows, 5.7% of knees,
and 16.8% of ankles with an HJHS score of 0. All
hemophilic patients were children receiving prophylaxis
(8). Subclinical hemophilic arthropathy in HEAD-US
was found in 5% of patients with moderate hemophilia
whose HJHS score was 0 in a multicenter cross-
sectional study in Norway (11). In our study,
radiologists used HEAD-US to detect 12% to 34%
hemophilic arthropathy in patients with HJHS scores of
0 at two different time points. However, in hemophilic
patients with HJHS scores of 0, rheumatologists

detected 12% to 56% hemophilic arthropathy using
HEAD-US at two different time points. We
hypothesized that the high rate of hemophilic
arthropathy detected by HEAD-US in patients with
HJHS scores of 0 may be related to the patient’s age and
disease severity. All patients in our study had severe
hemophilia and included both young adults and
children.

Many studies have been conducted to investigate the
relationship between the HJHS and the HEAD-US
scores in hemophilia patients (12-16). The researchers
have found a moderate correlation between the HIHS
score and the osteochondral component of the US score
(r=0.45), but a poor correlation between the HIHS score
and the soft tissue component of the US score (r=0.26)
in a study of 51 children with severe hemophilia/von
Willebrand disease (12). An Italian study found a
significant correlation (r=0.717) between HEAD-US
and HJHS scores in 66 adult hemophilia patients over
the age of 16 (13). A Turkish study found a strong
correlation (r=0.847) between HEAD-US and HJHS
scores in both pediatric and adult hemophilia patients
(14). In 70 patients with hemophilia aged 14-33 years, a
similar strong correlation (r=0.825) was found between
HJHS and HEAD-US score of the knee (15). In a study
of 120 children with hemophilia who received on-
demand treatment in Indonesia, researchers found a
moderate correlation (r=0.65) between HEAD-US and
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HJHS scores. The ankle was the most affected joint in
HEAD-US, and the knee was the most affected joint in
HJHS (16). We found a moderate to good correlation
between HIJHS score and HEAD-US in 28 hemophilia
patients, particularly in elbow and knee joints. Using
HEAD-US, experienced trained rheumatologists found
moderate to good results in the assessment of
hemophilic arthropathy, similar to the radiologist
evaluation.

The main limitation of the study was its small sample
size. Another limitation was not evaluated using an MRI
simultaneously. A comprehensive investigation of a
large number of patients will be required in the future.

In conclusion, our findings show that the HEAD-US
score can be used to detect subclinical hemophilic
arthropathy in hemophilia patients in joints with HJHS
zero-point scores.
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INFRAINGUINAL ARTERYEL TIKAYICI HASTALIKTA
ATEREKTOMININ ERKEN SONUCLARI

Early Results of Atherectomy for Infrainguinal Arterial Occlusive Disease

Seyhan YILMAZ!

Feryaz KIZILTAN?

1 Giresun Universitesi , Tip Fakiiltesi , Kalp ve Damar Cerrahisi ABD, GIRESUN, TURKIYE
2 Umraniye Egitim ve Arastirma Hastanesi, Kalp ve Damar Cerrahisi Klinigi, ISTANBUL, TURKIYE
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Amac: Tikayici periferik arter hastaligi tedavisinde aterektomi
veya stent implantasyonu gibi ek tekniklerin balon
anjioplastinin etkinligini arttrmak icin kullanilabilecekleri
bildirilmekte olup aterektomi isleminin ciddi plaklarin hacminin
azaltilmasi, balon anjiyoplasti i¢in gerekli olan basinglarin
diislirilmesi ve damarin yeniden sekillendirilmesine imkan
saglama prensibi temelinde gerceklestirdigi bildirilmektedir. Bu
isleme yonelik mevcut verilerin genellikle tikayici periferik
arter hastalarini igeren ¢ok az sayidaki tek kollu veriler ve tek
merkezli  c¢alismalarla  smirli  oldugu  bildirilmektedir.
Calismamizda infrainguinal tikayici arteryel hastalikli
hastalarda  aterektomi deneyimimize ait erken dénem
sonuglarimizt yaymlamay1 ve literatiir esliginde tartigmay1
amagladik.

Gere¢ ve Yontemler: Retrospektif caligmamiz sikayetleri
nedeniyle basarili endovaskiiler revaskiilarizasyon uygulanmig
tikayict infrainguinal arteryel hastalikli hastalardan periferik
rotasyonel  aterektomi  islemi  uygulanmig  olanlarda
gerceklestirildi. Calismaya dahil edilen hastalarin tikayici
infrainguinal arteryel hastalig1 islem Oncesinde goriintiileme

yontemleri ile tespit edilmisti. Ayni seansta  hibrit
revaskiilarizasyon prosediirti uygulanmus, akut
tromboembolektomi uygulanmig, endovaskiiler anevrizma

tamiri uygulanmig, mevcut hastaliklari nedeniyle periferik
bypass operasyonu uygulanmig hastalar c¢alismaya dahil
edilmediler. Tim islemler angiografi iinitesinde veya skopi
cihazi esliginde kalp ve damar cerrahisi ameliyat salonunda
gerceklestirilmisti.

Bulgular: Calismada degerlendirilen 13 hastanin yas ortalamasi
65.23+13.57 idi. Islemlerin 3 tanesinde intraprosediirel
diseksiyon saptandi ve es zamanh stent implantasyonu ile tedavi
edilmislerdi. Islemlerin 8 tanesinde stent implantasyonu
(diseksiyon veya yetersiz limen acikligt nedeniyle)
gerceklestirilmisti. Caligma hastalarinin islem sonrasi servis
takibinde mortalite ve psddoanevrizma saptanamamisti.

Sonug: Ozellikle ciddi kalsifikasyonlar ve uzun segment
okliizyonlarin varliginda aterektomi uygulanmasimin tikayici
infrainguinal arteryel hastalikta giivenli ve etkili bir tedavi
alternatifi olabilecegini ve bununla ilgili prospektif ¢aligmalar
yapilmasinin faydali olacagini diigiinmekteyiz.

Anahtar Kelimeler: Aterektomi, endovaskiiler, periferik arter
hastaligi, anjioplasti

ABSTRACT
Objective: It is reported that additional techniques such as
atherectomy or stent implantation can be used to increase the
effectiveness of balloon angioplasty in the treatment of
occlusive peripheral artery disease, and it is reported that
atherectomy is performed based on the principle of reducing the
volume of serious plaques, reducing the pressures required for
balloon angioplasty, and allowing vessel reshaping. It is
reported that the available data for this procedure are generally
limited to very few single-arm data and single-center studies
involving patients with occlusive peripheral arteries. In our
study, we aimed to publish early results of our atherectomy
experience in patients with infrainguinal occlusive arterial
disease and discuss them in the light of the literature.
Material and Methods: Our retrospective study was conducted
on patients with occlusive infrainguinal arterial disease who
underwent successful endovascular revascularization, and those
who underwent peripheral rotational atherectomy. Occlusive
infrainguinal arterial disease of the patients included in the
study was detected by imaging methods before the procedure.
Patients who underwent hybrid revascularization procedure,
acute thromboembolectomy, endovascular aneurysm repair, or
peripheral bypass surgery due to existing diseases in the same
session were not included in the study. All procedures were
performed in the angiography unit or in the cardiovascular
surgery operating room accompanied by a fluoroscopy device.
Results: The average age of the 13 patients evaluated in the
study was 65.23+13.57. Intraprocedural dissection was detected
in 3 of the procedures and was treated with simultaneous stent
implantation. Stent implantation (due to dissection or
insufficient lumen patency) was performed in 8 of the
procedures. No mortality or pseudoaneurysm was detected in
the post-procedure service follow-up of the study patients.
Conclusion: We think that atherectomy may be a safe and
effective treatment alternative in occlusive infrainguinal arterial
disease, especially in the presence of severe calcifications and
long segment occlusions, and that prospective studies on this
subject would be beneficial.

Keywords: Atherectomy, endovascular,
disease, angioplasty
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GIiRIS

Yaglilikla ve risk faktorlerinin varlig: ile insidansinin
artmakta oldugu bildirilen tikayic1 periferik arter
hastaliginin (PAH) tedavi seceneklerinden bir tanesi
olan endovaskiiler girisimlerin artik agik cerrahiden
daha sik uygulanmakta oldugu ve tedavi alaninin
gittikce genisledigi ifade edilmektedir (1-4). Ozellikle
kisa segment tikayici PAH 1n endovaskiiler yontemle
tedavisinde balon anjiyoplastinin etkinligi tedavide iyice
yerlesmis ve kritik bacak iskemili hastalarda uzuv
kurtarmada etkin oldugu da bildirilmektedir (1).
Bununla birlikte aterektomi veya stent implantasyonu
gibi ek tekniklerin balon anjioplastinin etkinligini
arttirmak i¢in kullanilabilecekleri bildirilmekte olup
(1,5). PAH’mm tedavisinde ciddi plaklarin hacminin
azaltilmasi, balon anjiyoplasti igin gerekli olan
basinglarin  diiglirlilmesi  ve  damarin  yeniden
sekillendirilmesine imkan saglama prensibi temelinde
gerceklestirilen bu isleme yonelik mevcut verilerin
genellikle tikayici periferik arter hastalarini igeren ¢ok
az sayidaki tek kollu veriler ve tek merkezli calismalarla
siirl oldugu bildirilmektedir (6,7). Aterektomi ile ilgili
gergeklestirilmis  ¢alismalarda diisik komplikasyon
oranlart ve azalmis erken donem major yan etkiler
gozlendigi, intraprosediirel basar1 elde edildigi
bildirilmekte olup yine bazi retrospektif caliymalarda da
cesitli aterektomi tiplerinin basarili oldugu ifade
edilmektedir (8,9). Calismamizda infrainguinal tikayici
arteryel hastalikli hastalarda aterektomi deneyimimize
ait erken dénem sonuclarimizi yayinlamayi ve literatiir
esliginde tartigmay1 amagladik.

GEREC ve YONTEM

Bu retrospektif ¢aligma 2017 yilinda tikayici periferik
arter hastaligt nedeniyle aterektomi esliginde
endovaskiiler revaskiilarizasyon uygulanmig ve galisma
verileri elde edilebilen olgularda gergeklestirildi.
Helsinki  Deklarasyonu ilkelerine uyuldu. Bu
retrospektif calisma Kirikkale Universitesi Tip Fakiiltesi
Klinik Arastirmalar Etik Kurulu’ndan 31.1.2024 tarih ve
2024.01.19 onay numarasi ile etik kurul onay1 almustir.
Sikayetleri nedeniyle basarili endovaskiiler
revaskiilarizasyon uygulanmis tikayici infrainguinal
arteryel hastalikli olgulardan periferik rotasyonel
aterektomi iglemi igerenler ¢alismaya dahil edildiler.
Calismaya dahil edilen hastalarin tikayici infrainguinal
arteryel hastaligl islem Oncesi alt ekstremite arteryel
doppler ultrasonografi (DUS) veya Bilgisayarl
Tomografi Anjiografi (BTA) tetkiki goriintiileme
yontemleriyle saptanmigti. Ayni seansta hibrit (bypass
greftleme  cerrahisi ve  endovaskiiler islem)
revaskiilarizasyon  prosediiric  uygulanmig,  akut
tromboembolektomi uygulanmus, endovaskiiler
anevrizma tamiri uygulanmis, mevcut tanili hastalig
nedeniyle periferik bypass operasyonu uygulanmus,

basarisiz girisim olugan hastalar c¢aligmaya dahil
edilmediler. Hastane tibbi kayit sisteminden hastalarin
calisma bilgileri incelendi ve kaydedildi. Hastalara
islem Oncesi donemde 150 mg asetilsalisilik asit ve 75
mg klopidogrel tedavisi baglanmist1. Tim iglemler lokal
anestezi esliginde angiografi Unitesinde veya skopi
cihaz1 esliginde kalp ve damar cerrahisi bolimii
ameliyat salonunda gerceklestirilmigti. Arteriografi
isleminden sonra hastalar heparinize edildi (5000 TU
heparin) ve kilavuz tellerle (ihtiyag halinde gecis destek
kateterleri yardimiyla) lezyon gecilmeye calisildi.
Ozellikle kalsifikasyonu daha yogun ve uzun segment
okluziv lezyonlarda ve islemin efektivitesine gore
rotasyonel aterektomi uygulamasi ve vaskiiler cerrahin
goriisiine gore ihtiyag olmasi halinde ek tedavi
secenekleri (balon dilatasyon, stent implantasyonu)
gerceklestirildi. Aterektomi islemi esnasinda emboli
koruyucu sistem kullanilmadi. Son olarak kontrol
gorlintiileme yapildi ve yeterli akimin saglanip
saglanmadiginin, anlamli stenoz olup olmadiginin
(>%30) gozlenmesi ve herhangi bir ekstravazasyon,
distal emboli veya diseksiyon olusup olusmadigt
degerlendirildi. Hastalarin introduserleri hasta servise
alindiginda ¢ikartildi ve manuel kompresyon sonrast
yaklagik 6 saat kum torbasi konularak takip edildi. Tim
hastalara islem sonrasi1 6miir boyu antiagregan tedavi (2
ay boyunca asetilsalisilik asit ve klopidogrel i¢eren ikili
antiplatelet tedavi) Onerildi. Hastalar islem sonrasi 1.
giinde serviste degerlendirildiler ve 1. hafta ve ilk 3 ayda
rutin kontrole ¢agrildilar.

Bu c¢alismada siirekli degiskenler ortalama+standart
sapma (SS), kategorik degiskenler ise frekans ve yiizde
(%) olarak gosterilmis olup tanimlayict veriler, hasta
sayist ve yiizde olarak ifade edildi. Bu tanimlayici
calismada bagka bir istatistiksel analiz yapilmadi.

BULGULAR

Calismada degerlendirilen 13 hastanin (12 tanesi erkek)
yas ortalamasi 65,23£13,57 (42 ila 85 arasinda) idi.
Hastalarin ~ demografik  Ozellikleri Tablo  1’de
gosterilmistir. Islem esnasinda ana arterlerde tedavi
gerektiren distal emboli, akut trombiis, damar
perforasyonu gozlenmemisti. Islemlerin 3 tanesinde
diseksiyon gelismis ve es zamanli stent implantasyonu
ile tedavi edilmislerdi. Islemlerin 8 tanesinde stent
implantasyonu (diseksiyon veya yetersiz limen agikligi
nedeniyle)  gerceklestirilmisti.  Islem  esnasinda
gerceklesen olaylar Tablo 2’de gosterilmistir. Calisma
hastalarinin iglem sonrasi servis takibinde mortalite ve
psodoanevrizma saptanamamis, bir hastada islem
sonrasi inguinal hematom nedeniyle lokal anestezi
esliginde ana femoral arter onarimi yapilmistr. Calisma
hastalarinin erken doénem poliklinik kontrollerinde
sikayetlerinde azalma oldugu ve yiirlime mesafelerinin
arttig1 bilgisi edinilmis ve fizik muayene bulgular
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esliginde yapilan degerlendirmede ek goriintilleme
tetkiki ihtiyaci diisiiniilmemisti.
Tablo 1: Hastalarm demografik 6zellikleri

Degisken N=13 %
Yas (yil) 65.23+13.57

Erkek cinsiyet (%0) 12 92.3
Sigara igiciligi 12 92.3
DM 10 76.9
KAH 6 46.15
Ortalama Fontaine 3.154+0.37 '

evresi

Ortalama yiiriime

. +
mesafesi (metre) 28.46+14.63

DM: Diabetes mellitus, KAH: Koroner arter hastaligi

Tablo 2: Intraprosediirel olaylar

N=13 %
Diseksiyon gelisimi 3 23.07
Basar1li revaskiilarizasyon 13 100
Stent implantasyonu 8 61.5
TARTISMA

Ozellikle kalsifiye, karmasik veya uzun segment okluziv
lezyonlar olmak {iizere tikayict PAH’1in endovaskiiler
tedavisinde  kullanilmakta oldugu ifade edilen
aterektomi cihazlarinin giiniimiizde directional (direkt),
rotasyonel, orbital ve lazer aterektomi olmak {izere
degisik mekanizmalara sahip g¢esitlerinin oldugu
bildirilmektedir (3,10). Mevcut aterektomi cihazlar
PAH''!n tedavisinde kullanilmakta olup aterektomi
teknolojilerinin gelismekte oldugu ve sonuglara olumlu
katk1 sunacagi umulmaktadir (11). PAH’1n tedavisinde
ciddi plaklarin hacminin azaltilmasi, balon anjiyoplasti
icin gerekli olan basmglarin diisiliriilmesi ve arterin
yeniden sekillendirilmesine imk&n saglama prensibi
temelinde gerceklestirildigi ifade edilen bu igleme
yonelik mevcut verilerin genellikle tikayici periferik
arter hastalarini igeren ¢ok az sayidaki tek kollu veriler
ve tek merkezli c¢alismalarla  sinirli  oldugu
bildirilmektedir (3,12,13). Literatiirdeki bazi
retrospektif caligmalarda gesitli aterektomi tiplerinin
basarili sonuglarinin oldugu ifade edilmekle birlikte
diisiik komplikasyon oranlar1 ve azalmis erken dénem
major yan etkiler gozlendigi, intraprosediirel basari
saglandig1 da bildirilmektedir (3,14,15). Literatiirdeki
bir ¢alismada periferik vaskiiler girisim uygulanan tim
PAH vakalarinin yaklasik %]15'inde aterektomi
kullanimi:  oldugunun tespit edildigi, intermittan
kladikasyon ve kritik bacak iskemili hastalarda
aterektomi kullaniminin neredeyse esit oldugu ve
calisma yapildigi doénemde aterektomi kullanim

oraninin %6.8 arttig1; sinirli takip siiresine ragmen fayda
gosteren sadece birkag¢ endiistri destekli randomize
caligma bulunmakta oldugu ifade edilmektedir (3). Yine
literatiirdeki bir caligmada directional aterektominin
diger avantajlar1 arasinda arterde yabanci cisim
birakmiyor olmasi ve olast cerrahi anastomoz alanini
etkilememesi oldugu belirtilmektedir (16).

TASC-II C lezyonlarin aterektomi ile endovaskiiler
tedavisinde ilk sonuglarin  olumlu oldugunu ve
hastalarin ¢ogunda klinik parametrelerde iyilesme
oldugunu bildiren literatiirdeki bir ¢alismada directional
bir aterektomi kateterinin  femoropopliteal  arter
hastalikli hastalarin revaskiilarizasyonunda dayanik-
liligin1 objektif olarak degerlendiren ¢ok az sayida baska
yayin oldugunu ve bu yayinlarin 6ncelikli olarak daha
uygun-kisa lezyonlara sahip intermittan klodikasyonlu
hastalarda ve yalmizca 6 aylik agiklik verilerini
bildirdigini ve kendi ¢aligmalarindaki 6 aylik stenozsuz
acik kalim siiresinin de yine bildirilen %73 oraniyla
oldukga benzer oldugu ifade edilmektedir (17,18). Yine
aynt c¢aligmada bu hasta grubunda tekrarlayan
semptomlarin  ve restenozun yiiksek insidansinin
gozlendigi ifade edilmekte olup, sonuglarin periferik
aterektominin genel dayanikliligi hususunda endise
yarattigt ifade edilmektedir (17). Bir directional
aterektomi cihaziyla periferik aterektomi uygulanan
infrainguinal arter lezyonlu hastalarda yapilan bir
calismada (hem IK’lu hem de KBI’1i hastalarda) hem diz
isti hem de diz alt1 lezyonlarin tedavi edildigi ve
islemsel basart oranmin  %97,6 oldugu, plak
eksizyonundan sonra lezyonlarin sadece %6,3'{inde
stent yerlestirilmesi ihtiyacinin olustugunun bildirildigi
ifade edilmektedir (11,19). Directional aterektomi ile
ilgili bir ¢alismada distal embolizasyon oranmin %3,8,
diseksiyon oraninin %2,3, perforasyon oraninin %5,3 ve
tedavi gerektiren tiim komplikasyon oraninin ise %7,6
olarak saptandig: ifade edilmektedir (11,20). Aterektomi
islemi sonrasi zayif agik kalim oraninimn iglem esnasinda
yetersiz aterosklerotik kitle c¢ikartilmas: ile ilgili
olabilecegi ifade edilmekle birlikte bunun aksine
zamanla anjiografide goriintillenen yaygin restenoz ve
ge¢ basarisizligin etiyolojisinde intimal hiperplaziyi
diisiindlirdiigiic. de bildirilmektedir (17). Tikayici
femoropopliteal arter hastalarinin  revaskiilarizas-
yonunda teknik olarak uygulanabilir bir alternatif
oldugu bildirilmekte olan periefrik aterektomi isleminin
yiiksek restenoz oranina ragmen, ¢ok yiiksek riskli hasta
popiilasyonu i¢in orta vadede uzuvlarin kurtarilmasinin
kabul edilebilir goriinmekte oldugu, bu nedenle yasam
beklentisi smnirli ve kritik ekstremite iskemisi olan
hastalarda cihazin uygun bir segenek olabilecegi de
bildirilmektedir (17).

Bununla birlikte, PAH olan hastalarin endovaskiiler
tedavisinde  aterektomi  uygulanmasi  sonrasinda
diseksiyon gelisimi oraninin daha fazla oldugunu
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bildiren yaymlar da mevcuttur (21). Rotasyonel
aterektomi cihazi oldugu bilinen jetstream aterektomi
sistemi ile gerceklestirilen bir c¢alismada FPA ve
infrapopliteal arter hastalikli 172 hastanin endovaskiiler
revaskiilarizasyonu isleminde cihaz basaris1 %99 olarak
ifade edildigi bildirilmektedir (11,15). Bu cihazla
endovaskiiler periferik aterektomi isleminin bilinen
komplikasyonlarinin; diseksiyon, distal embolizasyon,
girig yerinde hematom, perforasyon, psddoanevrizma,
trombiis olusumu ve restenoz seklinde ifade edildigi
bildirilmekte olup genis hasta sayili farkli bir ¢alismada
ise iki farkli rotasyonel aterektomi cihazinin birlesik
embolizasyon oraninin %22 oldugu ve bu cihaz
kullanirken embolizasyon korumasi kullanilmasinin
faydali olabileceginin ifade edildigi bildirilmektedir
(22,23). Diger bir rotasyonel aterektomi sistemi oldugu
ifade edilen Phoenix Aterektomi Sistemi ile
gerceklestirilen bir caligmada cihazin etkinliginin ve
giivenliginin 105 hastada incelendigi ve intraprosediirel
teknik basar1 oraninin %95,1 ve iglem sonrasi ilk 30
giinde major istenmeyen olaylarin gelismemesi oraninin
%94,3 oldugu bildirilmektedir (24).

Bizim c¢aligmamizdaki hastalarin agirlikli  olarak
literatiirdeki ifadelerle benzer sekilde uzun segment
tikayic1  arteryel lezyonlu hastalar oldugu ve
intraprosediirel basar1 oraninin (%30 ve altinda stenoz)
%100 oldugu saptandi. Calismamizdaki hastalarin erken
dénem kontrollerinde sikayetlerinde azalma
bildirdikleri saptandi. Caliymamizda intraprosediirel
komplikasyon oraninin %23 (diseksiyon) oldugu
saptanmig  olup intraprosediirel major arteryel
embolizasyon gézlenememisti. Yine ¢caligmamizda 8/13
hastada stent implantasyonu ihtiyaci olusmustu (direngli
stenoz veya intraprosediirel diseksiyon nedeniyle).
Caligmamizin az hasta sayisina sahip, tek merkezli, kisa
takip siireli bir ¢alisma olmasi, kontrol grubunun
olmamasi ve retrospektif tasarimlt olmas1 gibi
kisitliliklart mevceuttur.

Sonug olarak, 6zellikle ciddi kalsifikasyonlar ve uzun
segment  okliizyonlarin  varliginda  aterektomi
uygulanmasinin tikayici infrainguinal arteryel hastalikta
giivenli ve etkili bir tedavi segenegi olabilecegini ve
bununla ilgili hasta sayist fazla olan c¢alismalar
yapilmasinin faydali olacagini diistinmekteyiz.

Crkar Catismasi Beyani: Yazarlar arasinda herhangi bir
¢ikar ¢atigmasi bulunmamaktadir.

Katki  Orami  Beyani:  Anafikir/Planlama:  SY;
Analiz/Yorum: SY; Veri Saglama: FK; Yazim: SY, FK;
Gozden Gegirme ve Diizeltme: FK; Onaylama: SY, FK.
Destek / Tegekkiir Beyani: Caligmada higbir kurum ya
da kisiden finansal destek alinmamistir. Arastirmaya
katilan 6grencilere tesekkiir ederiz.

Etik Kurul Onamu: Kirikkale Universitesi Tip Fakiiltesi
Klinik Aragtirmalar Etik Kurulu 31.1.2024 tarih ve
2024.01.19 onay numarasi.
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Ozgiin Arastirma

KIRIKKALE UNIVERSITESI Di$ HEKIMLiIGi FAKULTESI
OGRENCILERINDE TEMPOROMANDIBULAR EKLEM
RAHATSIZLIKLARININ SIKLIGI VE SIDDETININ
DEGERLENDIRILMESI

Evaluation of the Frequency and Severity of Temporomandibular Joint Disorders in
Kirikkale University Faculty of Dentistry Students
Ismayill MALIKOVY® Tiirkan SEZEN ERHAMZA® Sevgi YURT ONCEL?2

! Kirikkale Universitesi, Dis Hekimligi Fakiiltesi, Ortodonti ABD, KIRIKKALE, TURKIYE
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(07
Amag: Temporomandibular eklem bozuklugu (TMB), ¢esitli
noromuskiiler ve muskuloskeletal rahatsizliklar: kapsayan genis
bir terimdir. Epidemiyolojik ¢aligmalar, 20-40 yas araligindaki
bireylerde TMB'nin yaygin oldugunu, ancak 60 yas ve {izerinde
nadir gorildigiini gostermektedir. Bu arastirma, dis hekimligi
ogrencileri

arasinda TMB'nin prevalansimi  ve siddetini

degerlendirmeyi amaglamaktadir.

Gere¢ ve Yontem: Kirikkale Universitesi Dis Hekimligi
Fakiiltesi 6grencileri arasinda yapilan kesitsel anket ¢aligmasi,
160 kiz ve 80 erkek olmak {iizere toplam 240 &grenciyi
kapsamaktadir. Fonseca Anamnestik Anketi kullanilarak veriler
elde edilmistir. Verilerin analizinde kategorik degiskenler
arasinda bagimsizligi incelemek icin Ki-kare capraz tablo

analizi yapilmustir.

Bulgular: Siddetli TMB, ozellikle 5. sinif dgrencilerinde daha
yiiksek oranda tespit edilmistir. Cinsiyet ile TMB arasinda
negatif bir iliski belirlenmis ve kadinlarda TMB olma riski
erkeklere gore 1.909 kat daha fazla bulunmustur.

Sonug¢: Bu arastirma, Dis Hekimligi Fakiiltesi 6grencileri
arasinda yiiksek diizeyde TMB prevalansinin = oldugunu
gostermistir. Ozellikle 5. smif 6grencilerinde belirlenen siddetli
TMB'nin, klinik iliskili
distiniilmektedir. Ayrica, kadinlarda TMB prevalansinin daha

egitim ve stresle olabilecegi

yiksek olmasi, stresin kadin &grencilerde daha belirgin
olabilecegini diisiindiirmektedir. Bu bulgular, gelecekteki tedavi

ve Onlemler i¢in 6nemli bir temel olusturmaktadir.

calismalar, prevalans, temporomandibular eklem bozukluklar:

ABSTRACT
Objective: Temporomandibular joint disorders (TMD) is a wide

term that encompasses a variety of neuromuscular and
musculoskeletal issues. Epidemiological studies show that TMD
is common in individuals aged 2040 years, but rare in those
aged 60 years and older. The purpose of this study is to
determine the prevalence and severity of TMD among dentistry
students.

Material and Methods: A cross-sectional survey was done
among 240 students from the Faculty of Dentistry at Kirtkkale
University (160 females and 80 males). The Fonseca
Anamnestic Questionnaire was used to collect data. Chi-square
cross-tabular analysis was used to evaluate the data and
examine the association between two category variables.

Results: Severe TMD was detected at a higher rate, especially
in 5th grade students. Gender and TMD were found to have a
negative connection and the risk of having TMD was 1.909
times higher in females than in males.

Conclusion: The results of this study demonstrated that TMD is
very common among dental school students. It is thought that
severe TMD, especially in 5th-year students, may be related to
clinical training and stress. In addition, the higher prevalence of
TMD in females suggests that stress may be more prominent in
female students. These findings provide an important basis for
future treatment and precautions.

Keywords: Dental students, cross-sectional studies, prevalance,
temporomandibular joint disorders
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GIRiS
Temporomandibular  eklem  bozuklugu (TMB),
temporomandibular eklemi (TME), cigneme kaslarini
ve/veya bu bilesenlerle iliskili anatomik yapilar1 i¢ine
alan ¢esitli noromuskiiler ve muskuloskeletal
rahatsizliklar1 tanimlayan genis kapsamli bir terimdir
(1). James Costen, 1934 yilinda TME ve kulak ile iligkili
semptomlart tanimlayarak “Costen Sendromu” adini
verdigi bir durumu literatiire kazandirmistir (2). Bu
tanimin ardindan, 1959 yilinda Shore
“temporomandibular eklem disfonksiyon sendromu”
kavramini gelistirmis, Ramford ve Ash “fonksiyonel
temporomandibular eklem bozukluklar’” terimini 6ne
stirmiislerdir (3,4). Arastirmalarin  koordinasyonunu
saglamak amaciyla Amerikan Dis Hekimleri Birligi, bu
rahatsizliklar icin “temporomandibular rahatsizliklar”
teriminin - Kullamlmasin1  tavsiye  etmistir  (5).
Epidemiyolojik arastirmalar, 20 ile 40 yas araligindaki
bireylerde temporomandibular eklem rahatsizliklarinin
daha yaygin oldugunu gostermektedir, buna karsin 60
yas ve iizerindeki bireylerde bu tiir sikayetlerin nadiren
gorildiigii rapor edilmistir (6-9). Solberg tarafindan
gerceklestirilen klinik ¢alismada, yaslart 18 ile 25
arasinda degisen 739 Ogrenci incelenmistir (10).
Arastirma sonuglarina gore, Ogrencilerin %76’sinda
TMB ile iliskili en az bir semptom tespit edilmistir.
Bununla birlikte, bu semptomlara sahip Ogrencilerin
yalnizca %26’s1 TMB'den kaynaklanan sikayetlerini
ifade etmistir. Calismanin bulgulari, katilimecilarin
yaklasik %50’sinin mevcut eklem sorunlarinin farkinda
olmadigini gostermektedir. Yapilan bilimsel arastirmalar
toplumun yaklasik olarak her dort bireyinden
birinde TMB'e isaret eden bulgularin tespit edildigini
ortaya koymaktadir. Ayrica, bu bulgularin sadece
%10’una denk gelen bir kesimin semptomlarinin tedavi
gerektirecek diizeyde siddetli oldugu gozlemlenmistir
(11-16).
Bu arastirmanin amaci, Fonseca Anamnestik Anketi
kullanilarak, teshis konulmamig dis hekimligi
6grencileri arasinda TMB'nin prevalansini ve siddetini
degerlendirmektir. Bu g¢alismada, sifir hipotezlerimiz
sunlardir:  HOl1-Fonseca  anketine  gére TMB
siiflamasi, 6grencinin smifindan bagimsizdir; HO2-
TMB (var/yok) degiskeni Ogrencinin cinsiyetinden
bagimsizdir; HO3-Fonseca anketine gore TMB
siniflamasi, 6grencinin cinsiyetinden bagimsizdir.

GEREC VE YONTEM

Bu arastirma, 25.10.2023 tarihinde Kirikkale
Universitesi Girisimsel Olmayan Etik Kurul tarafindan
2023.10.15 karar numarasi ile onaylanmustir. Arastirma,
Kirikkale Universitesi Dis Hekimligi Fakiiltesi
Ogrencileri  arasinda  temporomandibular  eklem
rahatsizliklarinin prevalansi ve siddetini degerlendirmek
tizere tasarlanmig Kesitsel bir anket ¢alismasidir.

Calisma, Kirikkale Universitesi Dis Hekimligi
Fakiiltesinde egitim goren yaslar1 20 ile 33 arasinda
degisen 160 kiz, 80 erkek olmak iizere toplam 240
goniillii 6grenciyi kapsamaktadir. Fonseca tarafindan
tasarlanan ve Arikan ve ark. tarafindan Tiirkge'ye
uyarlanan Anamnestik Anket formu, Google Forms
tizerinde c¢evrimigi olarak olusturulmus ve fakiilte
dekanlig1 veri tabaninda kayitli olan 6grencilere e-posta
yoluyla gonderilerek, goniillii olan 6grencilerden anketi
doldurmalar1 istenmistir (17,18). Fonseca Anamnestik
Anketinte yer alan on soru, katilimcilarin
temporomandibular eklem ile iligkili semptomlarin
sikligini ve siddetini degerlendirmelerine olanak taniyan
coktan se¢meli sorulardan olugsmaktadir ve bu sorularin
cevaplar1 “evet”, “bazen” ve “hayir” seklindedir (Tablo
1) (18).

Katilimcilarin, sorulara yanit verirken herhangi bir
zaman sinirlamasina tabi tutulmadiklart ve yalnizca
"Evet" (10 puan), "Bazen" (5 puan) veya "Hayir" (0
puan) seceneklerinden birini isaretlemeleri gerektigi
belirtilmistir. Toplanan puanlar, katilimcilarin TMB
varligi ve siddeti acisindan dort farkli kategoriye
ayrilmigtir: TMB bulunmayanlar (0-15 puan), Hafif
diizeyde TMB (20-40 puan), Orta diizeyde TMB (45-60
puan) ve Siddetli diizeyde TMB (70-100 puan) (Tablo
2).

Verilerin analizinde SPSS 27.0 programi uygulanmustir.
Ki-kare ¢apraz tablo analizi kullanilarak iki kategorik
degisken bagimsizlik  ve iliski
degerlendirmistir. Testlerin anlamlilik diizeyi 0.05
olarak kabul edilmistir.

arasindaki

BULGULAR
Calismada anlamli fark yaratabilecek sonuglari
belirlemek i¢in G*power (v.3.0.10, Franz Faul,
Universitdt Kiel, Almanya) yazilimi kullanilarak
yapilan gii¢ analizine gore testin anlamhlik diizeyi 0.05,
etki biytikligi 0.3 ve gilic %95 igin n=220 6rneklem
biiyilikliigii yeterli olarak bulunmustur.
Katilimeilarin %13.8’1 (n=33) 20 yasinda, %27.1°i
(n=65) 21 yasinda, %35.4’i (n=85) 22 yasinda,
%14.6°s1 (N=35) 23 yaginda ve %9.2’si (n=22) 24-33 yas
arasindaydi.
Ogrencilerin Fonseca anamnestik anket maddelerine
verdikleri cevaplarin yiizdesi (%), madde puanlarmnin
aritmetik ortalamasi ve standart sapmasi Tablo 1’de,
siiflarina gore Fonseca siiflandirmalarinin frekansi (f)
ve yiizdesi (%) Tablo 3’te verilmistir. Fonseca
smiflandirmasinin 6grencinin okumakta oldugu siniftan
bagimsiz oldugu gorilmistir (x2=5.338, p=0.145,
Gamma=0.017). Fonseca Smiflandirmasina gore
TMB’si giddetli olanlarin orani 4. siiflarda %32 ve 5.
siniflarda %68 dir (Tablo 3).
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Tablo 1: Fonseca anamnestik anket maddelerinin betimsel istatistikleri

Hayir Bazen Aritmetik  Standart
Maddeler (0 Puan) (5 Puan) Ortalama Sapma
% % %

1.  Agzinizi genis agmada zorluk yagiyor 79.58 16.25 417 123 260
musunuz? ' ' ' ] '

2. Cenenizi yanlara dogru hareket ettirmede 81.25 11.2 750 131 294
zorluk yasiyor musunuz?

3. C_lgner_ken yorgunluk veya kas agrisi 4500 29.58 2542 402 409
hissediyor musunuz?

4. Sikca bas agriniz oluyor mu? 43.33 27.50 29.17 4.29 421
Boyun agriniz ya da tutulmaniz var mi? 30.00 24.17 45.83 5.79 429
Kvulak agrilarimiz yada gene ekleminde 63.75 20.42 15.83 260 377
agriniz var mi?

7. Cignerken veya agzinizi acarken ¢ene
ekleminizde herhangi bir ses fark ettiniz 42.50 17.50 40.00 4.88 4.55
mi?

8. Dlslerlnlgl stkma veya gicirdatma gibi bir 47.08 21,67 31.95 491 436
aligkanliginiz var mi?

9. Digslerinizin iyi bir sekilde oturmadigin
hissediyor musunuz? 51.25 14.17 34.58 4.17 457

10. Kendinizi gergin (sinirli) biri olarak
dilsiiniiyor musunuz? 30.83 40.83 28.33 4.88 3.85

Tablo 2: Fonseca Anketine gére temporomandibular eklem bozuklugu siniflamasi
Puan Arahg *TMB Smiflandirmasi
0-15 puan TMB-yok
20-40 puan Hafif-TMB
45-65 puan Orta-TMB
70-100 puan Siddetli-TMB
*TMB: Temporomandibular eklem bozuklugu
Tablo 3: Ogrencinin simfi ile Fonseca Siniflandirmas: arasindaki capraz tablo
Ogrencinin simfi Toplam *XZ *n  *Gamma
4. simf S.simif
TMB-yok f _ 19 25 44
o Fonseca Smiflandirmasi i¢inde % 43.2 56.8

g £ Hafi-TVB f _ 54 46 100

[ Fonseca Siniflandirmasi i¢cinde % 54.0 46.0

S § f 39 32 71 5338 0.145 0.017

o -

- E Orta-TMB Fonseca Simiflandirmasi iginde % 54.9 451 o

% Siddetli-TMB ° B 2
Fonseca Siniflandirmast i¢inde % 32.0 68.0

Toplam f 120 120 240

* p>0.05 ise Istatistiksel olarak anlamli iliski yoktur; y2, ki kare hesaplanan degeri; p, hesaplanan p degeri; Gamma degeri; TMB:

Temporomandibular eklem bozuklugu.

Besinci sinifta okuyan 6grencilerin TMB’sinin ortalama
degeri (Ort=38) ve standart sapma (SS=24) degerinin, 4.
sinif 6grencilerin TMB’sinin ortalama degeri (Ort=36)
ve standart sapmasindan (SS=19) daha biiyiik oldugu ve
en biiyiik (Max=100) TMB puanimin 5. sinifta oldugu
gorlilmektedir (Tablo 4).

TMB simiflandirmasinda kullanilan puanlamada 15 puan
esik deger olarak alinmis, <15 puan olanlar "TMB Yok",
>15 puan "TMB  Var" gruplarinda
simiflandirilmigtir. TMB'nin  cinsiyetten bagimsiz

olanlar

olmadigy, aralarinda 0.5 biiyiikliigiinde negatif yonde bir
iliski oldugu gorilmektedir (x¥2=10.909, p=0.001<0.05,
Gamma=-0.5). TMB’si olan 0&grencilerden %71.4°1
kadin, %28.6°s1 erkektir (Tablo 5).

Cinsiyet i¢in Odds oran1 0.333 ve Odds orani i¢in giiven
aralig1 [0.171, 0.651] olarak hesaplanmistir. Buna gore
Odds orani anlamlidir. Tablo 5°te yer alan 2x2 tipindeki
capraz tabloya ait goreli risk degerleri Tablo 6’da
verilmistir. Kadinlarda TMB olma riski erkeklere gore
1.909 kat daha fazladir. (Tablo 6).
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Tablo 4: Simiflara gére TMB puanlarinn istatistikleri

Ogrencinin sinifi

4 simf 5 smif
*Ort. *SS. *Max. *Min. Ort. SS. Max. Min.
TMB Puan 36 19 85 0 38 24 100 0
*Ort, ortalama; SS, standart sapma; Max, maksimum; Min, minimum; TMB: Temporomandibular eklem bozuklugu.
Tablo 5: TMB ve cinsiyet igin gapraz tablo
Cinsiyet
2 * *
Kadm Erkek Toplam * )Y p Gamma
n 20 24 44
TMB-yok TMB i¢inde % 455 54.5 100.0
TMB
n 140 56 196
TMB-var TMB i¢inde % 714 28.6 100.0 10.909 0.001 -0.5
Cinsiyet i¢inde % 87.5 70.0 81.7
n 160 80 240
Toplam TMB i¢inde % 66.7 33.3 100.0

Cinsiyet i¢inde % 100.0 100.0 100.0

*p>0,05 ise Istatistiksel olarak anlaml iliski yoktur; y2, ki kare hesaplanan degeri; p, hesaplanan p degeri; Gamma degeri; TMB:

Temporomandibular eklem bozuklugu.

Tablo 6: Risk tanminleri

95% Giiven Arahgi
n=240 Deger "
Alt Sinirt Ust Sinir
Odds Oram1 TMB i¢in (TMB-yok / TMB-var) 0.333 0.171 0.651
Cinsiyetiniz: = kadin 0.636 0.455 0.890
Cinsiyetiniz: = erkek 1.909 1.347 2.706
TMB: Temporomandibular eklem bozuklugu.
Tablo 7°de caligmaya katilan 6grencilerin cinsiyete gore cinsiyetinden bagimsiz olmadig1 ve aralarinda %38’lik
Fonseca smiflarinin frekansi (f) ve yilizdesi (%) bir pozitif iliski oldugu gorilmistir (y2=14.775
verilmistir. Fonseca smiflandirmasimin dgrencilerin p=0.002<0.05, Gamma=0.379).

Tablo 7: Ogrencinin cinsiyeti ile Fonseca Siiflandirmasi arasindaki ¢apraz tablo

Cinsiyet
Toplam * x2

Kadin Erkek

*p  *Gamma

f 20 24 44
TMB yok Cinsiyet iginde % 125 300 183
7 f 65 35 100
g g HafitTMB Cinsiyet iginde % 406 438 417
L% E T o 56 15 71 14775 0002  0.379
g Cinsiyet icinde % 35.0 18.8 29.6
7 f 19 6 25
Siddetli-TMB Cinsiyet icinde % 11.9 75 10.4
Toplam f 160 180 240

* p>0.05 ise Istatistiksel olarak anlamli iliski yoktur; y2, ki kare hesaplanan degeri; p, hesaplanan p degeri; Gamma
Temporomandibular eklem bozuklugu.

degeri; TMB:
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Siddetli TMB’nin frekansmin 5. smif 6grencileri
arasinda daha yiiksek oldugu goriilmektedir (Sekil 1).

Kaginci
sinifsiniz?
W 4. SINIF
M5 sinF

TMB yok Hafif TMB Orta TMB Siddetli TMB

Sekil 1: Ogrencilerin okudugu sinifina gére Fonseca
siniflandirmasi dagilim grafigi
TMB: Temporomandibular eklem bozuklugu.

Ogrencilerin cinsiyetine gore siddetli TMB’nin goriilme
siklig1 kadinlarda daha fazladir (Sekil 2).

Cinsiyetiniz:
W kadin
W erkek

&0
a0

il

TME yok Hafif TMB Orta TMB Siddetli TMB

Sekil 2: Opgrencilerin cinsiyetine gore Fonseca
siniflandirmasinin frekans grafigi
TMB: Temporomandibular eklem bozuklugu.

TMB puanlariin dagilimmin verildigi Sekil 3’e gore,
yiksek TMB puanlarinin  kadinlarda daha ¢ok
gozlendigi goriilmektedir.

300 W kadin
B erkek

00
0 30 60 90 120

Sekil 3: Ogrencinin cinsiyetine gére TMB puanlarinin
dagilim grafigi
TMB: Temporomandibular eklem bozuklugu.

TARTISMA
Dis hekimligi 6grencileri arasinda TMB prevalansi ve
siddetini degerlendirdigimiz ¢aligmamizin sonuglarina

Cinsiyetiniz:

gore Tirkiye'deki gen¢ niifusun bir kesiminde TMB
siddeti ve yayginligiyla ilgili bilgiler elde edilmistir. Bu
calismada kurulan hipotezlerin kararlar1 su sekildedir:
HO1 hipotezi reddedilemez (p=0.145). Fonseca anketine
gore TMB  smiflamasi, Ogrencinin  smifindan
bagimsizdir (Tablo 3); HO02 hipotezi reddedildi
(p<0.01). TMB (var/yok) degiskeni O6grencinin
cinsiyetinden bagimsiz degildir. Aralarinda %350’1lik
negatif yonde bir iliski vardir (Tablo 5); HO3 hipotezi
reddedildi (p<0.01). Fonseca anketine gore TMB
smiflamasi, 6grencinin cinsiyetinden bagimsiz degildir.
Aralarinda %37.8’lik pozitif yonde bir iliski vardir
(Tablo 7).

Fonseca anketi, TMB siddet ve yaygmligim
degerlendirmede kullanilan bir 6l¢iim araci olarak,
kolay uygulanabilirlik, disik maliyet ve kisa siirede
etkili veri elde etme gibi avantajlara sahiptir (19). Daha
once, cesitli arastirmacilar, TMB yaygmhigini ve
siddetini degerlendirmek amaciyla Fonseca anketini
kullanmugtir.

Calismamizin temel bulgulari, Kirikkale Universitesi
Dis Hekimligi Fakiiltesi  0grencileri  arasinda
temporomandibular eklem rahatsizliklarinin  yaygin
oldugunu (%81.7) gostermektedir. TMB’si olan
katilimeilarin %51’inde hafif, %36.2’sinde orta ve
%12.8’inde ise siddetli TMB oldugu tespit edilmistir.
Tiirken ve ark. dis hekimligi 6grencileri arasinda yaptigt
calismada katilmcilarin =~ %51.74’linde  hafif,
%21.51’inde orta ve %6.39’unda ise siddetli TMB
oldugunu bildirmistir (20).

Elde ettigimiz bulgular, literatiirdeki benzer ¢aligmalarla
uyumludur. Onceki arastirmalar, Ozellikle geng
yetigkinler ve fiiniversite Ogrencileri arasinda TMB
sitkiginin  arttifin1  6ne slirmiistiir ve kadinlarin,
erkeklere oranla TMB prevalansinin daha yiiksek
oldugunu gostermektedir (20-23). Calismamizda
kizlarda TMB goriilme orani (%71.4), erkeklerden
(%28.6) anlamli olgiide daha yiiksektir. Kadinlarda
TMB prevalansiin yiliksek olmasi, diizenli hormonal
degisimler, kas yapilari ve bag dokusunun farkli
ozellikleri gibi farkli fizyolojik ozellikleriyle iligkili
olabilir (11,19,24). Bu ¢alisma, bu popiilasyon igindeki
TMB'nin prevalansini ve siddetini analiz etmektedir.
Ayrica, literatiirdeki diger caligmalarin metodolojik
farkliliklarin1 ve ¢esitli popiilasyonlardaki sonuglar1 da
gdz Oniine alarak elde ettigimiz bulgularin genel
gecerliligi izerine bir perspektif sunmaktadir.

Bu aragtirmada, her simiftan esit sayida 6grenci ankete
katilmig olmakla birlikte, cinsiyet dagilimi esit degildir.
Gelecekte gergeklestirilecek caligmalarda, 1., 2. ve 3.
siif 6grencilerinin aragtirmaya dahil edilmesi ve benzer
oranda kiz ve erkek dgrenciyle calisiimasi daha farkl
sonuglar agiga ¢ikarilabilir.

Sonug¢ olarak bu arastirma, Dis Hekimligi Fakdiltesi
ogrencileri arasinda yliksek diizeyde TMB prevalansinin

KUTFD | 74



Malikov I ve ark.
Dis Hekimligi Ogrencilerinde Eklem Rahatsiziklar:

KU Tip Fak Derg 2024;26(1):70-75
Doi: 10.24938/kutfd.1416548

tespit edildigini gostermistir. Ozellikle 5. siuf
ogrencilerinde belirlenen siddetli TMB'nin, dgrencilerin
klinik egitimlerinin yogunlugu ve stres seviyelerindeki
artigla ilgili olabilecegi diisiiniilmektedir. Ayrica,
kadinlarda erkeklere gore daha yiiksek TMB prevalansi
bulunmasi, kadin Ogrencilerin stresi daha yogun bir
sekilde yasadigini diisiindiirebilir.

Catisma Beyani: Yazarlar arasinda herhangi bir ¢ikar
catismasi bulunmamaktadir.

Katki Orani Beyani: Anafikir: IM, TSE; Planlama: IM,
TSE; Analiz/Yorum: SYO, TSE, IM; Veri Saglama: IM;
Yazim: IM, TSE, SYO; Gozden Gegirme ve Diizeltme:
IM,TSE.SYO; Onaylama: TSE

Destek ve Tesekkiir Beyani: Calismada herhangi kisi ya
da kurumdan finansal destek alinmamistir. Calismamiza
katilan 6grencilere tesekkiir ederiz.

Etik Kurul Onami: Kirikkale Universitesi Tip Fakiiltesi
girisimsel olmayan klinik arastirmalar etik kurul
kurulundan onay alinmigtir (Karar no: 2023.10.15,
Tarih: 25/10/2023).
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0z
Amac: Antikanser aktiviteye sahip heterosiklik bilesikler
arasinda yer alan, i¢erdikleri iki nitrojen atomu ile pirazol ve bir

nitrojen atomu ile akridin tirevleri, kanser, norolojik
bozukluklar ve bulasici hastaliklarin tedavisinde umut verici
sonuclar elde edilmistir. Bu c¢alismanin temel hedefi,
sentezlenen pirazol ve akridin bilesiginin, dzellikle insan meme
kanseri (SKBR-3) hiicreleri tizerindeki antikanser aktivitesini
aragtirllmasidir.

Gere¢ ve Yontemler: Bu c¢alisma kapsaminda, 2-
hidrazinobenzotiyazol ~ve  4-kloroasetofenon  kullanilarak
sentezlenen hidrazona dayal olarak pirazol-4-karbaldehit elde
edilmistir.  Pirazol-4-karbaldehit, 5,5-dimetilsikloheksan-1,3-
dion ve 4-nitroanilin kullanilarak halkalandirma yontemiyle
yeni bir pirazol-akridin tiirevine (3-ACH) doniistiirilmistir. 3-
ACH, Fourier Doniisiimlii Kizilotesi Spektroskopisi, Niikleer
Manyetik Rezonans, Kiitle Spektrometrisi ve elemental analiz
kullanilarak karakterize edilmistir. Bu c¢alismada, SKBR-3
hiicrelerinde 3-ACH'nin sitotoksik etkilerini degerlendirmek
amaciyla farkli dozlarda (50, 100 ve 150 pg/mL) ve farkli
sirelerde (12 ve 24 saat) hiicre canlilifl testi ile analiz
edilmistir. Ayrica, 3-ACH uygulamasinin ardindan BAX,
Kaspaz-3, Kaspaz-8 ve Kaspaz-9 apopitoz yollarmni immiin
boyama yontemiyle incelemistir.

Bulgular: 3-ACH'nin insan meme kanseri hiicrelerinde
sitotoksik etkiler gosterdigini, bu etkilerin dozaj ve siire ile
iliskili oldugunu gosterdik. Apopitozun igsel yolaklardan
sorumlu olan Kaspaz-9 ve BAX, digsal yolaklardan sorumlu
olan Kaspaz-8 sentezi immiin boyama yontemi ile artist
gosterilmistir. Ayrica hem igsel hem de digsal yollardan sorumlu
olan Kaspaz-3’iin protein sentezi de belirgin bir sekilde
artmugtir.

Sonug¢: Bu bulgular, 3-ACH’nin hem igsel hem de dissal
apopitoz yollarin1 aktive ederek sitotoksik etkilerine katkida
bulunabilir. Arastirmamizin bulgulari, 3-ACH'n kanser tedavisi
icin umut verici bir ajan olarak degerlendirilmesine yonelik
kanitlar sunmaktadir. 3-ACH tedavisinin apopitotik yanitindaki
rolii daha detayli sekilde anlamak i¢in ek aragtirmalara ihtiyag
vardir.

Anahtar Kelimeler: SKBR-3, akridin, pirazol, sitotoksisite,
apoptoz

ABSTRACT

Objective: Among heterocyclic compounds with anticancer
activity, derivatives of pyrazole containing two nitrogen atoms
and acridine containing one nitrogen atom have shown
promising results in the treatment of cancer, neurological
disorders, and infectious diseases. The main objective of this
study is to investigate the anticancer activity of the synthesized
pyrazole and acridine compound, particularly on human breast
cancer (SKBR-3) cells.

Material and Methods: In this study, pyrazole-4-carbaldehyde
was obtained based on hydrazone (HT) synthesized using 2-
hydrazinobenzothiazole and 4-chloroacetophenone. Pyrazole-4-
carbaldehyde was converted to a new pyrazole-acridine
derivative (3-ACH) by cyclization using 5,5-
dimethylcyclohexane-1,3-dione and 4-nitroaniline. 3-ACH was
characterized using Fourier Transform Infrared Spectroscopy,
Nuclear Magnetic Resonance, Mass Spectrometry, and
elemental analysis. The cytotoxic effects of 3-ACH on SKBR-3
cells were evaluated using the cell viability test at different
doses (50, 100, and 150 pg/mL) and durations (12 and 24
hours). Additionally, the synthesis of BAX, Caspase-3, Caspase-
8, and Caspase-9 apoptotic pathways was examined through
immunostaining after 3-ACH application.

Results: We demonstrated that 3-ACH exhibits cytotoxic
effects on human breast cancer cells, and these effects are dose
and duration-dependent. The synthesis increase of Caspase-9
and BAX responsible for intrinsic pathways and Caspase-8
responsible for extrinsic pathways was shown through
immunostaining. Moreover, the protein synthesis of Caspase-3,
responsible for both intrinsic and extrinsic pathways,
significantly increased.

Conclusion: These findings suggest that 3-ACH may contribute
to its cytotoxic effects by activating both intrinsic and extrinsic
apoptotic pathways. The results of our study provide strong
evidence for considering 3-ACH as a promising agent for
cancer treatment. Further research is needed to understand the
role of 3-ACH in the apoptotic response in more detail.

Keywords: SKBR-3, acridine, pyrazole, cytotoxicity, apoptosis
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GIRiS
Kadmlarda meme kanseri, yaklasik 2,3 milyon yeni
vaka (%]11,7) ile en yaygmn teshis edilen kanser tiirii
olarak bulunmustur. Ardindan akciger (%11,4),
kolorektal (%10), prostat (%7,3) ve mide (%5,6)
kanserleri gelmistir (1). Meme kanseri tedavisinde
cerrahi miidahale, radyasyon terapisi, kemoterapi,
hormonal terapi ve hedefe yonelik tedaviler gibi gesitli
yontemler kullanilmaktadir. Multidisipliner yaklasim,
hastalarin bireysel ihtiyaclarmma gore en etkili ve
koordineli tedavi planini olusturmayr amagclar. Bu
yaklagim, meme kanseri iizerine yapilan arastirmalari ve
tedavi seceneklerini kapsar. Cerrahi miidahale,
radyasyon tedavisi, kemoterapi, hormonal tedavi ve
hedefe yonelik tedavilerin uyumlu bir sekilde bir araya
getirildigi multidisipliner yaklasim, hastalarin yasam
kalitesini artirabilir ve sagkalim oranlarini iyilestirebilir.
Molekiiler biyoloji ve ilag kimyasindaki hizli
ilerlemeler, yeni biyolojik hedeflere yonelik terapotik
stratejilerin gelistirilmesine olanak tanimaktadir. Bu
baglamda, 6zellikle heterosiklik bilesiklerin sentezi ve
biyolojik aktivitelerinin degerlendirilmesi, ilag tasarimi
ve gelistirilmesinde kritik bir rol oynamaktadir (2).
Heterosiklik bilesikler sinifina giren akridin ve tiirevleri,
meme kanseri ve diger kanser tiirleriyle miicadelede
potansiyel terapdtik ajanlar olarak dnemli bir aragtirma
alanint olusturmaktadir (3). Akridinler hem dogal
kaynaklardan elde edilebilen hem de sentetik yollarla
iiretilebilen polisiklik aromatik  bilesiklerdir ve
antimikrobiyal, antipsikotik, antioksidan ve antitimor
gibi bir¢ok aktivite sergiledikleri bildirilmistir (4-6).
Akridin ve tiirevlerinin kanser hiicrelerine karsi
gosterdigi aktivitenin arkasindaki etki mekanizmalar
cesitlilik gdstermektir (3). Ancak bu bilesiklerin
antikanser aktivitesi DNA'ya baglanma ve topoizomeraz
inhibisyonu iizerine dayandigi, bunun da apopitoz ve
hiicre dongiisii arestine neden olabilecegi belirtilmistir
(.
Bir diger heterosiklik bilesikler smifina giren pirazol,
bes tiyeli heterosiklik bir halka yapisina sahiptir ve bu
Ozelligi, molekiiler etkilesimlerde gesitlilik saglayarak
cesitli biyolojik aktiviteler sergilemesine katkida
bulunmustur (8). Bu cercevede, pirazol tiirevlerinin
biyolojik aktiviteleri genis bir yelpazede incelenmis ve
antibakteriyel, antifungal, antiparazitik, antiviral ve
anti-inflamatuar gibi ¢esitli yonlerden etkili oldugu
bulunmustur (9). Buna ek olarak, yapilan caligmalar,
pirazol tiirevlerinin kanser hiicrelerinde apopitozu
indiikleyebildigini ve bazi kanser hiicrelerinin
biiytimesini engelledigini ortaya koymustur (10).
Pirazol-4-karbaldehit genellikle pirazol igeren organik
bilesiklerin sentezinde baglangic maddesi olarak
kullanilmaktadir (11). Ayrica, akridin igeren bilesiklerin
sentez  yontemlerinden  biri  olan  Hantzsch
reaksiyonunda aldehit, 1,3-siklohekzadion ve amin

kullanmaktir (6). Aldehit tiirevi olarak pirazol-4-
karbaldehit kullanmak hem pirazol hem akridin igeren
bilesik sentezi saglayacagindan bu c¢aligmada
kullanilmistir.  1,3-siklohekzadion tiirevi olarak 5,5-
dimetil-1,3-siklohekzadion (dimedon) ve amin olarak 4-
nitroanilin kullanilmistir.

Bu c¢alismada, 3-ACH'nin SKBR-3 hiicrelerindeki
sitotoksisitesi ve apopitozu indiikleyebilme kapasitesi
arastirildi. 3-ACH, farkli dozlarda (50, 100 ve 150
pg/mL) ve farkl siirelerde (12 ve 24 saat) uygulanarak
sitotoksik etkileri, WST-1 testi kullanilarak analiz
edildi. Apopitoz belirteglerini degerlendirmek amaciyla,
icsel ve digsal yollardan sorumlu kaspaz yolaklar
(BAX, kaspaz-3, kaspaz-8 ve kaspaz-9) immiin boyama
yontemi ile arastirildi. Bu galisma, 3-ACH'in SKBR-3
hiicrelerindeki  biyolojik  etkilerini anlamak ve
potansiyel antikanser ozelliklerini belirlemek amaciyla
gerceklestirilmistir.

GEREC VE YONTEM
Kimyasal Sentez
Calisma boyunca kullanilan ¢oziiciiler damitilarak
kullanmilmustir.  2-(2-(1-(4-klorofenil)etilidin)hidrazino)
benzo[d]tiyazol (HT) sentezi i¢in bir balon igerisine 1 g
(6 mmol) 2-hidrazinobenzotiyazol ve 0,94 g (6 mmol)
4-kloroasetofenon karistirilarak, 20 mL etanol igerisinde
¢oziildii. Uzerine 0,4 mL asetik asit ilavesi yapilarak 3
saat geri sogutucu altinda isitildi. Olusan bej renkli
¢okelek 2:1 oraninda su-etanol karigiminda yikandi.
Daha sonra biitanolde kristallendirilerek saflastirildi.
1-(benzol[d]tiyazol-2-il)-3-(4-klorofenil)-1H-pirazol-4-
karbaldehit (P4C) sentezi igin buz banyosunda 20
dakika bekletilen 0,55 mL (6 mmol) POCI; (fosforil
kloriir)’iin iizerine 2 mL sogutulmus DMF (N, N-dimetil
formamit) damla damla ilave edildi. Birkag dakika
karigtirildiktan sonra, karigimin iizerine 0,301 g (1
mmol) HT bilesigi eklendi. Karigim 30 dakika buz
banyosunda ve 30 dakika oda sicakliginda
karistirildiktan sonra 5 saat yag banyosunda 80-90 °C’de
refliks edildi. Karisim oda sicakligina getirildikten
sonra buzlu su eklendi ve olusan kahverengi ¢okelek
toliiende kristallendirilerek saflastirildi.
9-(1-(benzo[d]tiyazol-2-il)-3-(4-klorofenil)-1H-pirazol-
4-il)-3,3,6,6-tetrametil-10-(4-nitrofenil)-3,4,6,7,9,10-
hekzahidroakridin-1,8(2H,5H)-dion (3-ACH) sentezi
i¢in 0.340 g (1 mmol) (P4C) ve 0.019 g (0,1 mmol) P-
TSA (toliienstilfonik asit), 10 mL THF (tetrahidrofuran)
icerisinde ¢oziildii. Karisimin tizerine 0,280 g (2 mmol)
5,5-dimetilsiklohekzan-1,3-dion eklenerek 5 dakika
karigtirildi. Daha sonra 0,138 g (1 mmol) 4-nitroanilin
ilave edilerek 6 saat geri sogutucu altinda 1sit1ldi. Olugan
sar1 ¢okelek su ile yikandi ve etanolde kristallendirilerek
saflastirildi (12).
Karakterizasyon
Caligmada gergeklestirilen reaksiyonlarm ilerlemesini
takip etmede DC-Alufolien 20x20 cm Kieselgel 60 F254
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analitik ince tabaka kromatografisi (TLC) plakalar1 ve
Camag (254-366 nm) UV lambasi kullanildi. Elde
edilen  bilesiklerin  erime  noktast  Barnstead
Electrothermal 9200 cihazi ile 6l¢iildii.

Sentezlenen bilesiklerin yapilarin1 karakterize etmek
icin FT-IR (Bruker Optics Vertex 70), HPLC-TOF/MS
(Agilent 6530) ve NMR (Agilent 600 MHz) kullanildi.
'H-NMR analizinde 600 MHz, 3C-NMR analizinde 150
MHz kullanildi. NMR analizlerinde tiim bilesikler
CDCl; ile ¢bziildii (*H-NMR’da ¢oziiciiniin kimyasal
kayma degeri 7.26 ppm ve *C-NMR’da 77.2 ppm). Son
olarak Leco CHNS-932 cihaz ile bilesiklerin elementel
analizi gerceklestirildi.

Hiicre Kiiltiirii

Calismada Amerikan Tip Kiltir Koleksiyonu
(ATCC)’ndan temin edilen SKBR-3 Insan meme
kanseri hiicre hatti (ATCC® HTB-30™) kullanildi.
Hiicreler, %10 FBS (Biowest, S181H-500), %1
penisilin/streptomisin  (10.000 U/mL-10.000 pg/mL)
(Gibco, 10378016) ve %1 L-glutamin (Gibco,
25030081) igeren McCoy's SA medyumunda kiiltiir
edildi. Hicreler 37°C'de %5 CO; ile inkiibe edildi ve 2
giinde bir medyumu degistirilerek c¢ogaltildi. Hiicre
canliligt ve bilylime oranlart mikroskop altinda
incelendi. %90 konfluensiye ulagan hiicreler (Pasaj 1-3)
sitotoksisite ve immiin boyama deneylerinde kullanildi.
Bu calisma in vitro olarak gerceklestirildiginden etik
kurul izni gerekmemektedir.

Sitotoksisite Testi

Sentezlenen  bilesiklerin  anti-kanser  aktivitesini
belirlemek i¢in, WST-1 kiti (Takara Premix WST-1
MK400) kullanilarak SKBR-3 hiicreleri {iizerinde
sitotoksisite testi gergeklestirildi. Bunun igin hiicreler,
96-kuycuklu plakalara 8000 hiicre/kuyucuk olacak
sekilde ekildi. 24 saatlik inkiibasyonun ardindan
hiicrelerin medyumu, dimetil siilfoksit (%0,1 DMSO)
iginde ¢o6ziilmiis, 50 pg/mL, 100 pg/mL ve 150 pg/mL
konsantrasyonlarindaki ~ medyumlar eklendi.  96-
kuyucuklu plakalar daha sonra 12 ve 24 saat siireyle
37°C'de %5 CO, altinda inkiibe edildi. Inkiibasyon
stiresi tamamlanan hiicrelerin tizerine Kitin protokoliinde
aciklandigr gibi WST-1 soliisyonu eklendikten sonra
spektrofotometri (Tecan, Infinite® 200Pro) kullanarak
450 nm'de absorbansta Olgim  gergeklestirildi.
Sonuglarin  tekrarlanabilirligini  dogrulamak igin
deneyler alt1 kez tekrarlandi.

Immiin Boyama

SKBR-3 hiicreleri  coversliplerin  oldugu  kilttr
ortaminda yetistirildi ve daha sonra coversliplerin
tizerine 3.5x konsantre paraformaldehit (Sigma-158127)
ile sabitlendi. PBS (Gibco, 14190-094) kullanilarak
hiicreler yikanarak sabitleme islemi sonlandirildi. Daha
sonra hiicreler PBS azid (Chemcruz, SC-296028) i¢inde
muhafaza edildi. Sabitlenmis hiicreler, +4 °C'de 24 saat
boyunca Bax (Abcam, ab32503, tavsan), kaspaz-3

(Abcam, ab13847, tavsan) kaspaz-8 (Abcam, ab32125,
tavsan) ve kaspaz-9 (Abcam, ab202068, tavsan) birincil
antikorlarla ayr1 ayri inkiibe edildi. Baglanmamis
antikorlar1 elimine etmek i¢in iki kez PBS ile yikandi.
Hiicreler, 37 °C'de 2 saat boyunca ikincil antikor (Sigma,
F9887) ile etiketlenmis floresein izotiyosiyanat (FITC,
anti-tavsan) ile inkiibe edildi. PBS ile tekrar yikandiktan
sonra, 30 dakika boyunca 37 °C'de 7- aminoaktinomisin
D (7-AAD) DNA boyasi ile inkiibe edildi. Numuneler,
PBS ile ii¢ kez yikandiktan sonra bir mounting medium
ile kaplandi. Slaytlar, floresan mikroskop altinda
incelenene kadar -20 °C'de saklandi. Spesifik olmayan
etkilesimi ortadan kaldirmak i¢in negatif kontrol olarak
sadece ikincil antikor kullamildi. Istatistiksel Analiz
Arastirmada elde edilen sitotoksisite  verilerinin
istatistiksel ~analizi, GraphPad Prism 9 programi
kullanilarak gerceklestirildi. Gruplar arasinda
karsilastirmalar yapmak i¢in tek yonlii varyans analizi
(ANOVA) yontemi kullanildi. Bu deneylerde verilerin
normal bir dagilima sahip olup olmadigint kontrol etmek
icin Shapiro-Wilk ve Kolmogorov-Smirnov normalite
testleri kullanildi. Verilerin normal bir dagilima sahip
oldugu tespit edildi ve bunlar tek yonlii varyans analizi
(ANOVA) kullanilarak karsilastirildi. p<0.05 olan tiim
sonuglar istatistiksel olarak anlamli olarak kabul edildi.

BULGULAR

Bu c¢alismada pirazol-akridin tiirevi iki asamada
gerceklestirilmistir (Sekil 1). Bunun igin ilk asamada 4-
kloroasetofenon ve 2-hidrazinobenzotiyazol kullanilarak
HT bilesigi sentezlenmistir. Daha sonra benzotiyazol
grubu igeren baslangi¢ bilesigi olan P4C’nin sentezi i¢cin
HT bilesigine Vilsmeier—Haack reaktifi eklenmistir (13).
Ikinci  asamada ise  sentezlenen P4C, 5,5-
dimetilsiklohekzan-1,3-dion ve 4-nitroanilin bilesigi ile
etkinlestirilerek 3-ACH doniistiiriilmiistiir. Sentezlenen
P4C’in verim %83 ve EN. 224-225 °C bulunurken,
sentezlenen 3-ACH’nin verim %62 v e EN.

280-282 °C olarak bulunmustur.

Fourier Déniigiimlii Kizilotesi Spektroskopisi (FT-IR)
Sentezlenen bilesiklerin kimyasal yapisi ve igerdigi
fonksiyonel gruplart incelemek i¢in FT-IR analizi
gerceklestirildi.

Sekil 2'de gosterildigi gibi P4C, aromatik C-H

baglarmm varligini gosteren, 3066 cm™'de absorpsiyon

piki vermistir. 1696 cm™'deki gozlemlenen pik, P4C'in

aldehit grubuna ait karbonil grubunun varligini gosterir.

1600-1450 cm™ araligindaki pikler, bilesigin beklenen

yapist ile tutarli olan C=C ve C=N baglarinin varligini

gostermektedir.

P4C'nin tiirevi olan 3-ACH yine 3066 cm'de aromatik

C-H baglarina ait piki goéstermistir. 2959 ve 2869

cmdeki pikler, alifatik C-H baglarinin varhgim

gostermektedir. 1656 cmt'deki pik, bilesigin keton
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grubuna ait karbonil grubunun varligin1 gésterir. 1600-
1450 cm* arahigindaki pikler, bilesikte bulunan C=C ve
C=N baglarina aittir. Son olarak, 1532 ve 1388 cm"
Y'deki absorpsiyon pikleri, molekiilde bulunan nitro
gruplarinin oldugunu gostermektedir.

Niikleer Manyetik Rezonans (NMR)

Bu caligmada, niikleer manyetik rezonans (NMR)
spektroskopisi kullanilarak sentezlenen bilesiklerin *H-
NMR ve *C-NMR analizleri gerceklestirilmistir.
P4C'nin 'H-NMR spektrumunda aldehit protonuna
(CHO) atfedilen 10.08 ppm'de tekli (singlet) bir sinyal

ve pirazoliin (CsH) karbonuna bagli protona karsilik
gelen 9.08 ppm'de baska bir tekli sinyal ortaya
¢ikarmistir.  Aromatik protonlar 7.97-7.42  ppm
araliginda multiplet olarak gozlenmistir (Sekil 3).
P4C'nin ®C-NMR spektrumu igin, 183.73 ppm'deki
sinyal aldehit karbona (C=0) atfedilirken, 168.19 ppm
ve 153.94 ppm'deki sinyaller sirasiyla benzotiyazol
halkasindaki C; ve Cy karbon atomlarina isaret
etmektedir. 150.64 ila 121.78 ppm arasinda gozlenen 12
pik, aromatik karbondan kaynaklanmaktadir (Sekil 4).
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Sekil 3: P4AC ve 3-ACH’nin *H-NMR spektrumu
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Sekil 4: PAC ve 3-ACH’nin 3C-NMR spektrumu

3-ACH'ye ait *H-NMR spektrumu, pirazol halkasmin
(CsH) karbonuna baglh protonu 7,99 ppm’de tekli bir
sinyal olarak gostermektedir. 7,98-7,40 ppm araliginda
gozlemlenen multiplet (goklu) sinyaller, aromatik
protonlara (Ar-H) karsilik gelmektedir. 5,57 ppm'deki
singlet, akridin halkasindaki CoH karbonuna bagh
protondan kaynaklanmaktadir. 2,66 ppm ve 2,61
ppm'deki tekli sinyaller, sirasiyla akridin halkasinin Cop-
CsH ve C4-CsH karbonlarindaki protonlara atanir. 1,54
ppm ve 1,13 ppm'deki tekli pikler, molekiildeki metil
protonlara (CHs) karsilik gelmektedir (Sekil 3).

3-ACH'ye ait *C-NMR spektrumu, akridin halkasindaki
keton (C=0) karboniline karsilik gelen 197,62 ppm’de
bir sinyal gostermektedir. 168,50 ve 150,97 ppm’de
gozlenen sinyaller benzotiyazol halkasinda bulunan C;
ve Cy karbonlarina isaret etmektedir. 158,90 ve 158,70
ppm’de goriilen sinyaller akridin halkasindaki Csa-Cioa
karbonlarindan kaynaklanmaktadir. 150,47°de g6zlenen

sinyal nitro atomunun bagl oldugu (C-NO2) karbonunu
gostermektedir. 54,07 ppm, 52,42 ppm, 31,90 ppm ve
30,01’de ppm gozlenen sinyaller sirastyla akridin
halkasinda bulunan alifatik karbon atomlarma (C, ve
C7), (Ca ve Cs), (Cy) ve (Cs ve Cg) isaret etmektedir. Son
olarak spektrumda 28,57 ppm’de goriilen sinyal
molekiildeki metil karbonlarindan kaynaklanmaktadir
(Sekil 4).

Kiitle Spektrometrisi (ESI-MS)

Sentezlenen P4C ve 3-ACH'nin kiitle analizi,
Elektrosprey Iyonizasyon Kiitle Spektrometresi (ESI-
MS) ile gerceklestirilmistir. P4C'in molekiiler iyon
zirvesi m/z 338.33 [M-1]'de goézlemlenmistir; bu da
338,02 kiitleye sahip Ci7H10CIN3OS  molekiiler
formiiliine karsilik gelmektedir. Dolayisiyla P4C'in
kiitle spektrumu, yiiksek bir saflik derecesine isaret eden
teorik molekiiler iyon tepe noktasi ile tam Ortiisme
gostermigtir (Sekil 5).
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Sekil 5: P4C ve 3-ACH nin kiitle spektrumu
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3-ACH'nin analizi sirasinda parcalanmaya maruz
kaldig1 igin teorik kiitlesi dogrulanamamistir. Bunun
icin 3- ACH'nin elementel analizi gergeklestirildi.
Elementel Analiz

Bilesiklerin bilesimini belirlemek i¢in elementel analizi
yapilmistir. Tablo 1'de gosterildigi gibi hem P4C hem
3- ACH ig¢in hesaplanan degerler ve analiz sonucunda
elde edilen deneysel degerlerle uyumlu oldugu ortaya
cikmaktadir. Bu sayede sentezlenen bilesiklerin safligi
ve kimyasal yapilarinin dogrulugu kanitlanmustir.

Tablo 1: P4C ve 3-ACH elementel analizi

P4C 3-ACH
CurHhoCINSOS CaoH4CINsO4S
Hesaplanan Bulunan Hesaplanan Bulunan

0

é’ 60.09 59.93 66.51 66.32
0

f; 2.97 3.01 4.87 4.90
%

N 12.37 12.42 9.94 10.02
(? 9.4 9.47 455 461

Sonug olarak elde edilen bilesiklerin tiimii FT-IR, NMR,
kiitle spektrumlart ve elementel analizi bir biitiin olarak
incelendiginde, hedeflenen bilesikler basarili ile
sentezlendigi ve literatiirle uyumlu degerler verdigi
sonucuna ulastimistir (12).

150 r————————1
ns * % *

125+

100

Hiicre canliligi (% kontrol)
~
(* ]
1

Hiicre Canlilig1 Sonuglar

WST-1, hiicrelerin canliligin1  degerlendirmek igin
kullanilan bir sitotoksisite testidir. Bu calismada, 3-
ACH uygulamasinin farkli dozlar1 ve siirelerinin insan
meme kanseri hiicreleri iizerindeki sitotoksik etkisini
degerlendirmek icin WST-1 kullanildi.

3-ACH'nin 12 saat boyunca uygulanmasi, 100 pg/mL ve
150 pg/mL dozlarinda kontrol grubuna kiyasla hiicre
canliliginda istatistiksel olarak anlamli bir azalmaya
neden olmustur. Ancak, 50 pg/mL 3-ACH
uygulamasiyla hiicre canlih@inda istatistiksel olarak
anlamli bir azalma gdzlenmemistir. 3-ACH'nin 24 saat
boyunca uygulanmasi, 100 pg/mL dozunda kontrol
grubuna kiyasla hiicre canliliginda istatistiksel olarak
anlamli bir azalmaya neden olmustur. 3-ACH’nin
SKBR-3 hiicrelerinin %50 hiicre biiyiimesini engelleyen
konsantrasyon dozu (ICsp), doz-hiicre canlilig1 grafigi
araciligiyla hesaplandi. 3-ACH’nin SKBR-3
hiicrelerinde 1Csp konsantrasyonu 12 saat sonunda 98,46
pg/mL bulunmustur. 24 saat boyunca 50 pug/mL ve 150
pg/mL  3-ACH uygulamasiyla hiicre canliliginda
istatistiksel olarak anlamli bir azalma gézlenmemistir.
Etkiler karsilastirildiginda, 150 pg/mL dozunda 3-
ACH'in 12 saatlik uygulamasinda istatistiksel olarak
azalma goriilmiisken, aynm1 dozda 3-ACH'nin 24 saatlik
uygulamasin da bu anlamlilik ortadan kalkmustir (Sekil
6).
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Sekil 6: 3-ACH'nin SKBR-3 hiicreleri lizerindeki sitotoksik etkisinin 12 saatlik (A) ve 24 saatlik (B) siirelerde

degerlendirilmesi (*p < 0.05)

Immiin Boyama Sonuclar
Immiin boyama yontemi antijen-antikor
komplekslerinin olusumuna dayanan bir immiinolojik
tekniktir. Bu ¢alismada, 3-ACH uygulamasinin ardindan
SKBR-3 hiicrelerinde tetiklenen apopitotik
mekanizmay1 arastirmak i¢in immiin boyama y6ntemini
kullanildi.

3-ACH'nin SKBR-3 insan meme kanser hiicrelerine
uygulanmasinin ardindan BAX, kaspaz-9, kaspaz-8 ve
kaspaz-3 proteinlerinin ekspresyon diizeyleri incelendi.
Immiin boyama deneyleri, SKBR-3 hiicrelerine 3-ACH

(150 pg/mL) uygulandiktan sonra (sitotoksisite testinde
en yliksek verilere karsilik gelen) 12 saatlik uygulama
sonrasi gerceklestirildi. BAX proteini sentezi, 3-ACH
(150 pg/mL) ile 12 saat boyunca tedavi edilen SKBR-3
kanser hiicrelerinde kontrol grubuna kiyasla artig
gbzlemlenmistir

Benzer sonuglar kaspaz-9 (Sekil 8), kaspaz-8 (Sekil 9)
ve kaspaz-3 (Sekil 10) igin elde edildi. Kaspaz
proteinlerinin sentezi, 3-ACH (150 pg/mL) ile 12 saat
boyunca tedavi edilen SKBR-3 insan meme kanseri
hiicrelerinde kontrol grubuna kiyasla daha yiiksekti.
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7-AAD FITC Merge

Sekil 7: SKBR-3 hiicrelerinde 3-ACH uygulamasi ile (150 pg/mL, 12 saat) ve 3-ACH uygulamasi olmadan BAX
proteinin ekspresyon diizeyinin incelenmesi (100X). 7-ADD: 7-aminoaktinomisin D, FITC: Floresein izotiyosiyanat,
FITC Merge

Merge: 7-ADD+FITC
7-AAD

Sekil 8: SKBR-3 hiicrelerinde 3-ACH uygulamast ile (150 pg/mL, 12 saat) ve 3-ACH uygulamasi olmadan Kaspaz-9

proteinin ekspresyon diizeyinin incelenmesi (100X). 7-ADD: 7-aminoaktinomisin D, FITC: Floresein izotiyosiyanat,
Merge: 7-ADD+FITC

Kontrol

BAX
3ACH (150 pg/ml.)

Kontrol

Kaspaz 9
3ACH (150 pg/mL)

7-AAD FITC Merge

Sekil 9: SKBR-3 hiicrelerinde 3-ACH uygulamasi ile (150 pug/mL, 12 saat) ve 3-ACH uygulamasi olmadan Kaspaz-8

proteinin ekspresyon diizeyinin incelenmesi (100X). 7-ADD: 7-aminoaktinomisin D, FITC: Floresein izotiyosiyanat,
Merge: 7-ADD+FITC

Kontrol

Kaspaz 8
3ACH (150 pg/mL)
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T-AAD

Kontrol

Kaspaz 3
3ACH (150 pg/mL)

FITC Merge

Sekil 10: SKBR-3 hiicrelerinde 3-ACH uygulamasi ile (150 pg/mL, 12 saat) ve 3-ACH uygulamasi olmadan Kaspaz-3
proteinin ekspresyon diizeyinin incelenmesi (100X). 7-ADD: 7-aminoaktinomisin D, FITC: Floresein izotiyosiyanat,

Merge: 7-ADD+FITC

TARTISMA
Kadinlarda, meme kanseri en yaygin teshis edilen
kanser tiiriidiir. 2020 yilinda diinya genelinde 9,23
milyon kadina kanser teshisi konmus ve 4,43 milyon
kadin kanserden hayatin1 kaybetmistir. 2040 yilina
gelindiginde, bu rakamlarin 13,3 milyon yeni vaka ve
7,1 milyon 6liim olmas1 tahmin edilmektedir (1).
Arastirmamizin temel amaci, 3-ACH'nin SKBR-3 insan
meme  kanseri  hiicreleri  {izerindeki  etkilerini
incelemektir. Bu amag¢ dogrultusunda, sitotoksik
ozelliklere odaklanip 3-ACH'nin apoptozu tetikleme
potansiyeline odaklanilmistir. Morfolojik ve sitotoksik
degerlendirmeler yoluyla, 3-ACH'nin SKBR-3 hiicreleri
tizerindeki sitotoksik etkisinin uygulanan doza ve
zamana bagli oldugunu goézlemlendi. Bu sonuglar, 3-
ACH'nin SKBR-3 hiicrelerini hedefleyen potansiyel bir
kanser karsiti madde olarak umut vadettigini
gostermektedir Sitotoksik etkisinin yani sira, 3-ACH
uygulamasinin BAX (Sekil 7), kaspaz-9 (Sekil 8),
kaspaz-8 (Sekil 9) ve kaspaz-3 (Sekil 10) gibi cesitli
apopitozla iligkilendirilmis proteinlerin aktivasyonunda
artis gostermistir. Bu proteinler, kanser hiicrelerinde
sik¢a bozulan programlanmis hiicre 6limiiniin siki bir
sekilde diizenlendigi, hem ig¢sel hem de digsal
apopitotik yollarindaki 6nemli rolleri olan bilesenlerdir.
Bu proteinlerin aktivasyonu, 3-ACH'nin SKBR-3
meme kanseri hiicrelerindeki sitotoksik etkisinin
sorumlusu  olarak  apopitozu tetikleyebilecegini
gostermektedir.
Son yillarda bilim insanlarinin, pirazol tiirevlerine olan
arastirma ilgisi artmaktadir. Su anda, klinik uygulamada
veya klinik denemelerde incelenen 34 pirazol tabanl
terapotik ilag bulunmaktadir (14). Farkli farmakolojik
alt birimlere sahip olan pirazol, meme kanserinin de
dahil oldugu birgok kanser hiicre hattinda test edilmistir.
Yeni bir dizi 1,2,4-oksadiazol igeren 1,2 3-triazol-
pirazol bilesigi sentezinin, insan meme kanseri olan

MCF-7, A549 (akciger kanseri), PC3 ve DU-145
(prostat kanseri) insan kanser hiicre hatlar1 {izerinde
sitotoksisite testleri yapilmis ve sentezlenen bilesiklerin
tim hiicre hatlarina karsi etkili oldugu gosterilmistir
(15). Yapilan bir caligmada, N,N-dimetil-N'-(3-(1-(4-
(trifluorometil)fenil)-1H-pirazol-4-
il)fenil)azansiilfonamid ~ pirazol  bilesiginin meme
kanserinin birgok onkogenik 6zelligini hem in vitro hem
de in vivo olarak inhibe ettigi gosterilmistir. Ayrica,
sentezlenen bu bilesigin apopitozu tetikledigi ve DNA
hasarlarindan ~ sorumlu olan genleri  diizenledigi
gosterilmistir (16). Pirazol tiirevlerinin meme kanseri
hiicreleri lizerindeki sitotoksik etkilerini  gosteren
caligmalarla uyumlu olarak, sentezledigimiz pirazol-
akridin bilesiklerinin meme kanseri hiicrelerindeki
antikanser etkisini bu c¢alisma ile dogruladik. Ayrica,
hiicre 6liimiiniin altinda yatan apopitotik mekanizmay1
immiin boyama yontemiyle agikladik. Metastatik meme
kanseri hastalarinda pirazoloakridin bilesiginin klinik
faz Il calismalar1 devam etmektedir (17). Bu ve benzeri
caligmalar, yeni tedavi yontemleri ve ilaglarin
gelistirilmesi konusunda 6nemli bir adim olup, hastalar
icin umut verici bir gelecek sunma potansiyeline
sahiptir. Bu c¢aligmalarin sonuglari, meme kanseri
tedavisinde daha etkili ve giivenilir segeneklerin ortaya
¢tkmasina katkida bulunabilir.

Akridin, 1870 yilinda kesfedilen ve tip ve endiistri gibi
birgok alanda kullanilan antimikrobiyal, antiparaziter,
antiviral ve antimalaryal 6zelliklere sahip bir bilesiktir.
Akridin tiirevlerinin kanser karsitt etkisi, DNA ve DNA
ile iligkili enzimler olan topoizomeraz Il ve telomeraz ile
etkilesimleri nedeniyle bilim insanlar tarafindan kanser
aragtirmalarinda kullanilmaktadir (3). Potansiyel bir
antikanser ajani olarak sentezlenen 9-aminoakridin
tirevi  2-({4-[4-(akridin-9-ilamino) feniltiyosiilfanil]
fenil} (2-hidroksietil)amino)etan-1-ol (CK0402) anti-
kanser etkinligi agisindan incelenmistir. Calismada,
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ER(-) ve HER2 agir1 ifade edilen SKBR-3 insan meme
kanseri hiicrelerinde, CK0402 tedavisi ile doza ve
zamana bagli olarak antikanser etki gostermistir. Ayrica,
CK0402, SKBR-3 hiicrelerinde ER(+) ve HER2(-)
MCF-7 hiicre hatlarinda apopitozu ve otofajiyi
indiiklemigtir (18). Diger bir ¢calismada sentezlenen 3-
({4-[ 4-( akridin-9-ilamino ) feniltiyosiilfanil] fenil}
(3-hidroksipropil) amino) propan-1-ol (CKO0403),
amsakrinin  bir  siilfir iceren  9-anilinoakridin
analogudur. CK403'in antikanser etkinligi MCF-7,
MDA-MB-231, BT474 ve SKBR-3 meme kanseri hiicre
hatlar1 ile MCF-10A saglikli meme hiicre hatlarinda test
edilmistir. Sonuglar, CK0403'in MCF-7 disindaki tim
meme kanseri hiicre hatlarinda CK0402'den daha etkili
bir biiyiimeyi engelleme aktivitesi sergiledigini
gostermistir. Ayrica, CKO0403'in CKO0402'den daha
etkili bir sekilde apopitozu indiikledigi goriilmiistiir. Bu
yiiksek antikanser potansiyeli, CK0403"in gelecekteki
meme kanseri tedavilerinde umut vadeden bir se¢enek
olabilecegini gostermektedir (19). iki yeni 1-akridin-9-
il-3-metiltiyotirea  Au(I) DNA interkale edici
[Au(ACRTU)2]CI (2) ve [Au(ACRTU) (PPh3)]PF6 (3)
kompleksi hazirlanmigtir. 2. ve 3. bilesikler farkli
fenotiplerdeki meme kanseri hiicre hatlar1 MDA-MB-
231 (triple negatif), SKBR-3 (HER2+, ERa-, ve ERB-),
ve MCF-7 (ER+) iizerinde sitotoksik etki gostermistir.
Kaspaz-3 aktivasyonu araciligryla apopitozu
indiikledigi  gosterilmistir  (20). Yeni  sitotoksik
fenantren-fiizyonlu-tetrahidrodibenzo-akridinonlarin
hizli mikrodalga destekli tek agamali sentelenen bilesik;
rahim (HelLa), prostat (PC-3), fibrosarkom (HT-1080),
over (SKOV-3) kanser hiicrelerine karst in vitro
sitotoksisiteleri test edilmis ve normal (HEK-293T)
bobrek hiicre hattina karsi daha giivenli oldugu
belirlenmistir. Kanser hiicrelerinde sitotoksik profil
gostermistir. Kanser hiicrelerinin sayisinin azaldigi ve
apopitoz net bir sekilde ortaya konmustur. Kaspaz-3
aktivasyonunun  artmasi, apopitoz  indiiksiyonunu
desteklemistir (21). Yaptigimiz ¢aligmada literatiirle
uyumlu olarak SKBR-3 hiicrelerinde doz ve zaman
bagimli olarak sitotoksisiteyi artirirken hem igsel hem
de digsal yollardan sorumlu olan  kaspaz-3
aktivitesindeki artis ile apopitoz indiiklenmistir. Ayrica
calismamizda, kaspaz-3 apopitoz yolaginin yani sira,
apopitozun igsel yolaklardan sorumlu olan tyeleri
kaspaz-9 ve BAX ile digsal yolaklardan sorumlu olan
kaspaz-8’in protein seviyeleri de artmigtir.
Calismamizda, 3-ACH'nin insan meme kanseri hiicreleri
olan SKBR-3  hiicrelerinde  sitotoksik  etkiler
gosterdigini, bu etkilerin dozaj ve siire ile iligkili
oldugunu gosterdik. Apopitozda, basta hem i¢sel hem de
digsal yollardan sorumlu olan kaspaz-3’iin protein
sentezi olmak iizere, i¢sel yolaklardan sorumlu olan
kaspaz-9 ve BAX ile digsal yolaklardan sorumlu olan
kaspaz-8 protein sentezinin artig1 ortaya konmusgtur. Bu

proteinler, kanserli  hiicrelerde  sik¢a  bozulan
programlanmis hiicre dliimiiniin diizenlendigi icsel ve
digsal apopitotik yollarin 6nemli bilesenleridir. Bu
bulgular, 3-ACH'nin sitotoksik etkisini hem i¢sel hem
de dissal yollar1 aktive ederek gerceklestirebilecegini
gostermektedir. Bu proteinlerin uyarilmasi, 3-ACH'in
SKBR-3 hiicrelerinde apopitozu tetikleme yetenegine
sahip oldugunu ve bu 6zelligin sitotoksik etkisinin temel
mekanizmasi  olabilecegini  dislindiirmektedir.  3-
ACH''n insan meme kanseri hiicreleri tiizerindeki
etkilerini daha iyi anlamak igin ileri aragtirmalara ihtiyag
vardir.
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ASSESSMENT OF THYROID FUNCTION AND
ULTRASONOGRAPHIC FINDINGS IN PATIENTS WITH
MUCOPOLYSACCHARIDOSIS

Mukopolisakkaridozlu Hastalarda Tiroid Bezinin Fonksiyonel ve Ultrasonografik
Degerlendirmesi
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ABSTRACT

Objective: The thyroid gland, with its high vascularity and low
proliferation index of thyrocytes, is highly susceptible to
storage diseases, however it has not been evaluated adequately
in patients with in mucopolysaccharidosis (MPS). Therefore,
the aim of this study is to assess the function, morphology, B-
mode, and Doppler ultrasonography features of the thyroid
gland in pediatric and adolescent patients with MPS and to
evaluate whether the thyroid gland is involved in this disease.

Material and Methods: Thyroid hormone functions were
measured in all patients, and B-mode ultrasound and color
Doppler imaging were performed.

Results: Eight boys and 17 girls with MPS were included in the
study. Eight patients were diagnosed with MPS 1, 2 with MPS
I, 3 with MPS 1II, 3 with MPS IVA, and 9 with MPS VI.
Nineteen patients were receiving enzyme replacement therapy,
while three patients diagnosed with MPS 111 remained untreated
due to the unavailability of treatment options. Thyroid hormone
levels were within normal limits for all patients. B-Mode
ultrasound imaging revealed slightly heterogeneous echo
texture in only 2 (8%) patients, both with MPS V1. Except for
one patient with MPS VI, all color Doppler assessments were
within normal limits.

Conclusion: The results of our study demonstrate that both
thyroid function tests and thyroid gland morphology are normal
in MPS through childhood and adolescence. Therefore, we
believe that thyroid gland dysfunction does not play a crucial
role in the development of symptoms such as growth
retardation, dry skin, coarse facial features, and intellectual
disability, which could potentially be attributed to thyroid
dysfunction. Instead, we think that these findings are more
likely attributed to the primary disease involvement process.

Keywords:Glycosaminoglycan, mucopolysaccharidosis, thyroid,
thyroid functions, thyroid ultrasonography

(074
Amag: Tiroid bezi yiiksek vaskiilarite ve diisiik tirosit cogalma
indeksine sahip oldugundan depo hastaliklarina karsi olduk¢a
duyarlidir ancak mukopolisakkaridoz (MPS) hastalarinda
yeterince degerlendirilmemistir. Bu nedenle ¢aligmamizin amact
MPS'li pediatrik ve adolesan hastalarda tiroid bezinin
fonksiyon, morfoloji, B-mod ve Doppler ultrasonografi
ozelliklerini ve tiroid bezinin bu hastaliktaki etkilenimini

degerlendirmektir.

Gere¢ ve Yontemler: Tim hastalarin  tiroid hormon
fonksiyonlar1 ve antikorlar1 degerlendirildi ve B-mod ultrason

ve renkli Doppler ultrasonografisi ile goriintiileme yapildi.

Bulgular: Calismaya MPS'li 8 erkek ve 17 kiz dahil edildi.
Sekiz hastaya MPS I, 2'sine MPS 11, 3'iine MPS III, 3'iine MPS
IVA ve 9'una MPS VI tanisi ile takipliydi. On dokuz hasta
enzim replasman tedavisi alirken, MPS III tanist alan ii¢ hasta
tedavi seceneklerinin mevcut olmamasi nedeniyle tedavi
edilmedi. Tim hastalarn tiroid hormon diizeyleri normal
siirlardaydi. B-Mode ultrason goriintiilemede, her ikisi de
MPS VI tanili olan yalnizca 2 (%8) hastada hafif heterojen eko
dokusunu saptandi. MPS VI tanisi ile izlenen bir hasta disinda

tiim renkli Doppler degerlendirmeleri normal sinirlardaydi.

Sonug¢: Caligmamizin sonuglart MPS'de ¢ocukluk ve ergenlik
doneminde hem tiroid bezi fonksiyon testlerinin hem de tiroid
bezi morfolojisinin normal oldugunu gostermektedir. Bu
nedenle biliylime geriligi, cilt kurulugu, kaba yiiz hatlar,
zihinsel vyetersizlik gibi potansiyel olarak tiroid fonksiyon
bozuklugunda goriilebilecek semptomlarin gelisiminde tiroid
bezi fonksiyon bozuklugunun &nemli bir rol oynamadigina
inaniyoruz. Bunun yerine, bu bulgularin daha ¢ok birincil

hastalik tutulum siirecine bagli oldugunu diisiinmekteyiz.

Anahtar Kelimeler: Glikozaminoglikan, mukopolisakkaridoz,

tiroid, tiroid fonksiyonlar, tiroid ultrasonografisi
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INTRODUCTION
Mucopolysaccharidoses (MPS) are lysosomal storage
disorders resulting from a deficiency of hydrolase
enzymes required for the stepwise breakdown of
glycosaminoglycans (GAGs). GAGs are long and
unbranched polysaccharides and have many functions in
the body, including lubrication of joints, cell growth,
regulation of proliferation and adhesion to cell surfaces
in molecules. There are four groups of GAGs. These are
heparin/heparan sulfate, chondroitin sulfate/dermatan
sulfate, keratan sulfate, and hyaluronic acid. MPS could
be classified into 8 types and 12 subtypes (MPS I, MPS
I, MPS 11, MPS IV, MPS VI, MPS VII, MPS IX, MPS
X) according to enzyme deficiencies and the GAGs
accumulated. The actual incidence of MPS is difficult to
know because many cases may be misdiagnosed or go
undiagnosed. It is estimated total incidence of all types
of MPS of approximately 1 in 20,000-25,000 live births.
Populations with a high consanguineous marriage rate
may experience a significantly higher incidence. The
accumulation of GAGs causes a heterogeneous
multisystemic disease that may include dysostosis
multiplex, coarse facial features, growth retardation,
hepatosplenomegaly, hernia, cardiovascular disorders,
corneal clouding, hearing loss, central nervous
system impairment, behavioral abnormalities and
pulmonary compromise (1-3). Urinary GAGsS,
enzymatic assays and molecular analysis are used for
diagnosis. The aim of treatment is to slow the
progression of the disease and improve the quality of
life. The two main treatments for MPS are enzyme
replacement therapy (ERT) and hematopoietic stem
cell transplantation (HSCT). Unfortunately, there is
no ERT for MPS Ill, MPS IX and MPS X yet.
Additionally, medical or surgical treatment may be
required depending on the organs involved. Knowledge
of MPS pathophysiology has changed in recent
years. For a long time, it was thought that GAGs
accumulation only disrupts the cell hydration and
structural scaffold. However, we are now aware that
GAGs accumulation also causes impairment of
autophagy, apoptosis, vesicular traffic, mitochondrial
function, and calcium homeostasis, leading to oxidative
stress and activation of inflammation (4).

Growth retardation and skeletal deformities are the most
common clinical manifestations of MPS. Existing
studies have predominantly focused on skeletal and
cardiac involvement. It is revealed that there are also
metabolic and endocrinology abnormalities such as
metabolic syndrome, hyperlipidemia, growth hormone
deficiency, precocious puberty, hypothyroidism and
hyperthyroidism with a clearer understanding of the
pathogenesis. Unfortunately, there are very few studies
investigating endocrinologic involvement in this
disease, despite reports of GAGs accumulation in the
thyroid gland and ovaries. The thyroid gland, with its

high vascularity and low proliferation index of
thyrocytes, is highly susceptible to storage diseases,
however it has not been evaluated adequately in patients
with MPS (5). Therefore, we hypothesized that growth
retardation, abnormalities of bone metabolism, and
issues of cognitive development, which are prevalent in
these patients, may be partially attributed to thyroid
gland involvement. The aim of this study is to assess the
function, morphology, B-mode, and Doppler
ultrasonography features of the thyroid gland in
pediatric and adolescent patients with MPS and to
evaluate whether the thyroid gland is involved.

MATERIALS AND METHODS

Children diagnosed with MPS, who were followed up in
the pediatric metabolic disease clinic of our institution,
were enrolled in this study. The study was approved by
the local Ethics Committee on March 16, 2023, with the
approval number 2023/06-04. The diagnoses of MPS
were established based on urinary GAGS, enzymatic
assays and molecular analysis for all patients. Data on
age at the onset of ERT, current age, gender and type of
MPS were recorded. Prior to the ultrasound examination
(USG), thyroid stimulating hormone (TSH), free
triiodothyronine (FT3) and free thyroxine (FT4) levels
were measured in all patients. Anti-thyroglobulin (anti-
TG) and anti-thyroid peroxidase (anti-TPQO) antibodies
were also evaluated for autoimmune thyroiditis.

Evaluation of thyroid morphology using B-Mode
Ultrasound and color Doppler Imaging

The examination involved B-mode and color Doppler
imaging using a linear transducer probe (7.5-10 MHz)
with a GE Logiq P9 medical system ultrasound machine
(GE Healthcare, Chicago, IL, USA). To ensure
consistency and minimize operator variability, all
assessments were conducted by the same pediatric
radiologist, maintaining uniform scanner settings (B-
mode, Color gain, scale, PRF). This approach aimed to
eliminate potential bias related to the clinical appearance
of MPS. Thyroid gland imaging was performed with the
patient in a supine position and the neck slightly
extended. Both transverse and longitudinal planes were
used for examination, and sonographic measurements of
size encompassed transversal dimensions (width and
depth) and longitudinal dimensions (length). The
thyroid gland volume for each lobe was calculated using
the ellipsoid formula, and the total thyroid volume was
derived by summing the volumes of both lobes. Notable
observations included echo texture (normal-brighter
than surrounding muscles, hypoechoic-darker than
surrounding muscles), homogeneity (homogeneous or
heterogeneous), and the presence of septations, nodules,
or any deviations from the typical appearance of the
thyroid gland. On color Doppler, the vascularity of both
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lobes was evaluated using a visual scale as previously
reported by Schulz et al (6). The average examination
time for thyroid imaging was 5+1 minutes.

Statistical Analysis

The data were analyzed using the IBM SPSS 25 (IBM
Inc., Armonk, NY, USA) program. Descriptive statistics
(mean, standard deviation, median) were provided for
numerical variables.

RESULTS
25 children (8 male and 17 female) from 19 families
diagnosed with MPS were included in this study.
Parental consanguinity was present in all the cases. The
mean age was 8.2+4.2 years (range:2.4-15.9). Mean age
at the beginning of ERT was 3.4-2.9 years (range:0.6-
12.5) for patients receiving ERT. Eight patients were
diagnosed with MPS I, two with MPS 11, three with MPS
11, three with MPS IVA and nine with MPS VI. 19 of
them were receiving ERT. ERT was initiated one month
prior to the study in three patients. Three cases

diagnosed with MPS I1l remained untreated due to the
unavailability of treatment options. TSH, FT3, FT4,
anti-TG and anti-TPO antibodies were within normal
limits in all the patients, and none of them were
receiving any treatment for hypothyroidism and
hyperthyroidism. B-Mode ultrasound imaging revealed
slightly heterogeneous echo texture in only 2 (8%)
patients, both with MPS VI. The abnormal sonographic
patterns observed in two patients were independent of
their current age, age at the beginning or duration of
ERT, or thyroid hormone levels. The remaining patients
exhibited normal imaging patterns in thyroid ultrasound.
Total thyroid volume was 3.4+1.9 ml (range:1.2-8.4
ml). Except for one patient with MPS VI, all the patients'
color Doppler assessments were within normal limits
(color Doppler pattern 0). The patient with MPS VI’s
thyroid gland vascularization was slightly increased;
consistent with color Doppler pattern 1. Patient
characteristics, including demographic, clinical and
radiological parameters, were presented in Table 1.

Table 1: Demographic, clinical and ultrasonographic features of patients

. Age of Thyroid
Patient Gender MPS Age treagtment gIZ\nd Star_1dzf1rd Echogenicity ~ Vascularization
number type  (years) (years) volume deviation
1 Female | 9.4 15 2 -1.11 Normal Normal
2 Female | 11.2 14 2.78 -1.29 Normal Normal
3 Male | 3.2 3.2 14 -0.18 Normal Normal
4 Male | 3.2 32 1.45 -0.16 Normal Normal
5 Female | 10.8 6.2 3.61 -0.06 Normal Normal
6 Male | 24 15 1.2 0.18 Normal Normal
7 Female | 39 21 1.22 -0.51 Normal Normal
8 Female | 9.2 21 1.2 0.18 Normal Normal
9 Male Il 9.4 15 6.54 1.97 Normal Normal
10 Male 1 14.1 53 6.32 -0.40 Normal Normal
11 Female ]| 6.7 NTO 401 1.39 Normal Normal
12 Male 1 40 NTO 1.34 -0.33 Normal Normal
13 Female ]| 31 NTO 31 2.30 Normal Normal
14 Female IVA 12.1 9.5 452 -0.18 Normal Normal
15 Female IVA 15.0 125 8.46 0.65 Normal Normal
16 Female IVA 2.8 21 14 0.75 Normal Normal
17 Female Vi 129 3.8 2.66 -1.36 Normal Normal
18 Female VI 10.7 19 2.26 -0.99 Normal Normal
19 Male Vi 6.3 0.6 1.9 -0.71 Normal Normal
20  Female VI 15.9 44 5.74 069 | Slightly Normal
eterogenous
21 Female VI 9.8 31 3.7 007 . Shightly Normal
heterogenous

22 Male VI 3.3 0.8 35 1.99 Normal Normal
23 Female Vi 49 49 1.72 0.24 Normal Normal
24 Female VI 9.7 0.6 5.87 1.50 Normal Normal
25 Female Vi 10.8 4 3.82 0.09 Normal Slightly increased

NTO: No treatment options
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DISCUSSION
The presence of GAGs accumulation in the thyroid
gland has been highlighted in pathological series of
cases with MPS (7,8). However, in our study, we only
observed slight heterogeneity in the thyroid gland
parenchyma on B-Mode ultrasound in two (patients 20
and 21), and mild vascularization increase in one patient
(patient 25). Although hypothyroidism is seldom
observed in the clinical follow-up of MPS, our study was
designed under the assumption that confirmed
pathological accumulation could potentially influence
sonographic evaluations. Indeed, in cystinosis, which is
another lysosomal disease, it has been mentioned that
there are echo texture changes in thyroid ultrasound
examination, and the thyroid gland elastography values
differ from normal individuals (9). Also, in other studies
on Fabry disease which is a more common lysosomal
disease than cystinosis, the thyroid gland was found to
appear more hypoechoic  and subclinical
hypothyroidism is frequently observed (10,11). The
ultrasonographic changes and involvement of thyroid
tissue in storage diseases are often attributed to the low
mitotic activity of thyroid cells, as thyrocytes typically
divide only about 6 to 7 times throughout their life cycle
and the high vascularity of the organ (12). Therefore, it
is expected that thyrocytes are more susceptible to
storage. However, our study did not confirm our
preliminary hypothesis. On the contrary, based on the
data we obtained, it is conceivable to propose that GAGs
accumulation in the thyroid gland in MPS does not
manifest in sonographic findings or laboratory results of
thyroid functions and does not lead to clinically
significant changes, at least during childhood and
adolescence. Hence, symptoms like growth retardation,
coarse facial appearance, fatigue, weakness, insulin
resistance and decreased mental capacity, which are
more prevalent in individuals with MPS compared to the
general population, are likely connected to factors other
than thyroid dysfunction. This is reinforced by the
observation that thyroid function tests were within the
normal range in all our cases. There are only few studies
with limited number of patients addressing this issue in
the literature. Furtak et al. evaluated thyroid function
and morphology in lysosomal storage diseases. The
study included only 3 patients with MPS, and it was
mentioned that the thyroid gland showed mild
heterogeneity in two patients with MPS 1l who were
receiving ERT. This result was assumed to be related to
the longer duration of ERT treatment in these cases (13).
Although some of our cases have been receiving ERT
for a longer period than the mentioned study, except for
two cases, all other cases had normal thyroid
echogenicity. In the same study, Furtak et al. reported a
minimal decrease in TSH values in the control
laboratory tests of these cases, suggesting that this could

be related to treatment response or secondary
hypopituitarism (13). However, we believe that the data
is insufficient to link this decrease in TSH with
improvement in functions, as both FT4 and FT3 were
normal both before and after treatment. Additionally,
attributing the improvement in thyroid functions to
explain parenchymal heterogeneity in the thyroid gland
is not plausible. This is because parenchymal
heterogeneity is linked directly to the inflammation of
the thyroid gland, and a reduction in the accumulation
of non-metabolized GAGs is more likely to lead to a
decrease in inflammation and result in a homogenous
appearance of thyroid tissue.

Normal thyroid function and normal findings in
ultrasonographic evaluation in the vast majority of
patients might also be associated with beneficial and
preventive function of ERT. On the contrary, Polgreen
et al. reported a higher rate (27%) of clinical and
subclinical hypothyroidism in patients with MPS | who
underwent hematopoietic stem cell transplantation (14).
However, they refrained from making interpretations on
whether this situation was related to the total body
irradiation applied before hematopoietic stem cell
transplantation or the nature of the disease. Considering
that thyroid functions were normal in our patients, both
those receiving and not receiving ERT (3 cases), we can
assume that the findings of Polgreen et al. may be
attributed to the total body irradiation, rather than the
nature of the disease.

Another reason for our finding of relatively normal
thyroid function and morphology could be associated
with the lysosome count in thyroid cells. The
accumulation of GAGs frequently occurs in cells of the
reticuloendothelial system, which typically have a high
lysosome count. Therefore, the lack of an impact on the
function and morphology of the thyroid gland, which led
to the invalidation of our hypothesis, might be attributed
to lysosome count.

Autoantibody and autoimmune diseases due to pro-
inflammatory cytokine release have been reported in
Gaucher and Fabry disease (15). However, there is no
study about antibody and autoimmune disease in the
literature on MPS. In our study, thyroid autoantibodies
were negative.

It is essential to note that our study represents the most
comprehensive evaluation of thyroid gland morphology
in patients with MPS. The most important limitation of
our study is the relatively low number of patients. MPS
are a group of complex diseases, and it is possible to
consider each subtype as a distinct entity. However,
given that MPS belongs to the rare disease group, we
believe that this limitation can be somewhat overlooked.
Another important limitation is the absence of a
prospective design and the recording of findings in cases
at a single time point. Certainly, a long-term and
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prospective study could contribute to the evaluation of
thyroid functions in later ages. The third limitation is
that the images were evaluated by a single radiologist.
While a single radiologist evaluated the sonographic
findings for all cases, the inability of the evaluating
radiologist to be blinded to this condition due to the
phenotypic appearance of the disease could potentially
introduce bias. However, obtaining results opposite to
the initial hypothesis suggests that bias may not have
played a significant role. The fourth limitation of the
study is the lack of obtained thyrotropin-releasing
hormone values. Even though it may not be essential for
the main objective, given the scarcity of studies on this
topic, it could have provided useful insights into the
evaluation of secondary hypothyroidism in these
patients.

Mucopolysaccharidosis is a complex disease that
requires a continuous and multidisciplinary approach for
management. The results of our study demonstrate that
both thyroid function tests and thyroid gland
morphology are normal in MPS through childhood and
adolescence. Therefore, we believe that thyroid gland
dysfunction does not play a crucial role in the
development of symptoms such as growth retardation,
dry skin, coarse facial features and intellectual
disability, which could potentially be attributed to
thyroid dysfunction. Instead, we think that these
findings are more likely attributed to the primary disease
involvement process. However long-term studies with
more patients are needed.
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COMPLIANCE OF HOSPITAL HEALTHCARE
PROFESSIONALS WITH CONTACT LENS USE AND CARE

Hastane Saglik Calisanlarinin Kontakt Lens Kullanimi ve Bakimina Uyumu
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ABSTRACT
Objective: The study aimed to assess if healthcare

professionals who wear contact lenses in hospitals comply with
the rules for contact lenses use and care.

Material and Methods: A survey consisting of questions about
contact lenses use and care was distributed to healthcare
professionals. The survey investigated the following: a)
Demographic data, b) Routines related to the use of contact
lenses (type, indication, duration, overnight use), c) Routines
related to contact lenses maintenance and cleaning (solution
usage habit, exposure to water, hygiene of hands and lens
cases).

Results: The average age of the participants was 28.35+5.58;
76% were women, and 87.3% were doctors. Contact lenses
usage duration was 8.16 years. Most of them wore soft contact
lenses for myopia that was changed monthly. 95.8% of
participants  were  prescribed contact lenses by an
ophthalmologist. To clean the contact lenses, 93.3% of the
participants used multi-purpose solutions, and 7.3% reported
that they rarely washed the contact lenses with tap water. A high
level of compliance was observed with overnight use, washing
hands before putting on and taking off contact lenses, expiration
date, and filling the solution into the box or sharing it. Moderate
compliance rates were noted for swimming and showering with
contact lenses, cleaning, and changing the lens case and contact
lenses.

Conclusion: Although healthcare professionals are compliant
with the use and care of the contact lenses, it is thought that
some of them still need training on avoiding contact with water
while wearing the contact lenses, never using tap water, and
cleaning the lens case and the contact lenses effectively.

Keywords: Contact lenses, healthcare professional, compliance

(077
Amag: Calisma, hastanelerde kontakt lens kullanan saglik
calisanlarmin kontakt lens kullanimi ve bakimina iliskin

kurallara uyup uymadigini degerlendirmeyi amagladi.

Gere¢ ve Yontemler: Saglik calisanlarmma kontakt lens
kullanimi ve bakimina iliskin sorulardan olusan bir anket
dagitildi. Aragtirmada su konular arastirildi: a) Demografik
veriler, b) Kontakt lens kullanimina iliskin rutinler (tird,
endikasyonu, siiresi, gece kullanimi), ¢) Kontakt lens bakimi ve
temizligine iliskin rutinler (soliisyon kullanim aliskanligi, suya

maruz kalma, ellerin ve lens kutularinin hijyeni).

Bulgular: Katilimcilarin yas ortalamasi 28,3545,58; %76'st
kadin, %87,3"i doktordu. Kontakt lens kullanim siiresi 8,16 yil
oldu. Cogu, miyopi nedeniyle aylik olarak degistirilen yumusak
kontakt lens kullaniyordu. Katilimeilarmn %95,8'ine bir goz
doktoru tarafindan kontakt lens regete edildi. KL'i temizlemek
icin katilimeilarin %93,3'i ¢ok amaglh soliisyon kullandigini,
%7,3'0 ise kontakt lensi nadiren musluk suyuyla yikadigmi
bildirdi. Gece kullanimi, kontakt lensi takip ¢ikarmadan once
ellerin yikanmasi, son kullanma tarihi, soliisyonun kutuya
doldurulmasi1 veya paylasilmasi konularina yiiksek diizeyde
uyum go6zlendi. Kontakt lens ile ylizmek ve dus almak, lens
kutusunun ve kontakt lensin temizlenmesi ve degistirilmesi i¢in

orta diizeyde uyum oranlar1 kaydedildi.

Sonug: Saglik calisanlarimin kontakt lens kullanimi ve bakimi
konusunda uyumlu olmasina ragmen, bazilarmin kontakt lens
takarken su ile temastan kag¢inma, asla musluk suyu
kullanmama, lens kutusu ve kontakt lensi etkili bir sekilde
konusunda egitime duydugu

temizleme ihtiyag

diistiniilmektedir.

Anahtar Kelimeler: Kontakt lens, saglik ¢alisani, uyum
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INTRODUCTION

Contact lenses (CL) are artificial devices that help
correct the refractive error and surface irregularities of
the cornea and can be used for optical, cosmetic,
preventive, or therapeutic purposes. Due to these
benefits, the use of CL has increased greatly in recent
years. There are approximately 140 million contact lens
users worldwide today (1). However, using CL is not as
simple as it seems, and compliance with the steps
required for the correct wear, handling, cleaning and
disposal of their lenses and lens cases. One study
suggested that a normal daily routine for applying,
removing, and cleaning lenses includes 49 separate steps
(2). If these steps are not complied with, complications
of CL may develop, ranging from relatively minor loss
of comfort, mechanical trauma, toxic reaction, hypoxic
changes, and reduced vision to more serious vision-
threatening infective events.

Contact lens fitting and storage solutions are an
important aspect of CL care. Serious infections leading
to vision loss occur more frequently in patients who
wear a monthly reusable CL instead of a daily
disposable CL (3). Other similarly important risk factors
for infection include prolonged wear, overnight wear,
poor CL disinfection, and poor CL hygiene (4). The
absolute risk of infection is low but may increase
because of increased exposure to potentially pathogenic
microbes in the hospital environment (5). Healthcare
professionals in hospitals work in environments where
the risk of microorganism transmission is higher. Since
they are in contact with patients, waste products of
patients, and infected materials, they need to pay more
attention to CL care. Non-compliant behaviours with CL
use and care may result in more serious ocular infections
(6). In the hospital if the eye becomes contaminated or
the use of eyewash is necessary, contact lenses should
be removed and discarded or disinfected immediately
(5).

Pseudomonas aeruginosa and Acanthamoeba are causes
of potentially devastating ocular infections in contact
lens wearers (5). The risk of these infections can be
reduced by meticulous hygiene practices. In addition to
cleaning the lens with the appropriate solution, cleaning
the lens case is also important. The lens case should be
thoroughly cleaned and dried before disinfection and
never exposed to tap water.

Contact lenses must be prescribed by an
ophthalmologist and aftercare visits at regular intervals.
The fit of the lens to the eye and whether there are any
complications should be evaluated. The person who will
use CL should be informed in detail about the care of the
lens, things that should not be done while the lens is on
the eye, and the instructions for the use of the lens. It is
important to comply with the wearing time of the CL.
When this period is exceeded, the possibility of lens

deformation and the risk of complications increases. The
aim of the study is to investigate the compliance of
healthcare professionals in the hospital with contact lens
use and care.

MATERIALS AND METHODS
This study was conducted in a tertiary hospital from
February to March 2024. The study protocol was
approved by the hospital's Institutional Review Board in
accordance with the principles of the Declaration of
Helsinki. For the study, a survey form was given to
volunteers who used CL in the hospital. Volunteers will
be informed, and their consent will be taken before
giving the survey. The answers given in the survey
forms filled out by the volunteers were analyzed
statistically.
Inclusion criteria in the study: 1. Being a healthcare
professional in the hospital (doctor, nurse, technician,
staff). 2. Being between the ages of 20-60. 3. Having
been using CL for at least 3 months. 4. Volunteer to take
part in the survey.
Exclusion criteria: 1. Using CL for less than 3 months.
2. Leaving more than 50% of survey questions blank. 3.
Inconsistency in responses.
A survey consisting of questions about CL use and care
was distributed to healthcare professionals. The survey
investigated the following:
a) Demographic data: Age, gender, smoking, profession,
title, education level, CL experience.
b) Routines related to the use of CL (type, indication,
power, first prescriber, place of purchase, wear routine,
wearing time, wearing modality, frequency of
examination, use in hospital, overnight use, expiration
time),
¢) Routines related to CL maintenance and cleaning
(solution usage habit, exposure to water, hygiene of
hands and lens cases, sharing lens solution or lens case).
Participants were asked to indicate behaviours related to
lens care and hygiene as every time, most times,
occasionally, rarely, and never. The percentage was
determined according to the answers obtained. It was
statistically evaluated whether there were differences in
behaviour rates according to gender, profession, CL
wearing time and routine.
Contact lenses behaviours were grouped into 3 levels of
compliance: high (>80% compliance rate), medium (40-
80%), and low (<40%) (7). For positive behaviours
(should), those who chose always and most of the time
were considered compliant,while for negative behaviours
(don'ts), those who chose rarely and never were
considered compliant. Compliance rates were evaluated
according to the percentage rates of these behaviours.
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Statistical analysis

Utilizing IBM SPSS Statistics 23.0 (IBM Corp., 2015
release), statistical analyses were carried out. Whether
the data showed normal distribution was evaluated using
the Kolmogorov Test. For continuous variables, results
are presented as mean + SD. Frequency and percentage
were used to describe categorical variables. Normally
distributed data were compared with Student's t test, and
non-normally distributed data were compared with
Mann Whitney U test. The distribution frequency of
categorical data such as gender, laterality, and lens type
were evaluated with Pearson's chi-square test. The
Kruskal Wallis test was used to evaluate data comparing
more than two variables. Situations with a 'p' value less
than 0.05 were considered significant.

RESULTS

The study included 165 CL-wearing healthcare
professionals who worked at the hospital. The average
age of the participants was 28.35+5.58 years (22-48); of
whom 126 (76.4%) were women, and 144 (87.3) were
doctors. Most participants (81.2%) had completed or
were continuing their postgraduate education. CL usage
duration was 8.16 years (1-30). Table 1 presents
demographic data of the study population.

Table 1: Demographic characteristics of participants (n
=165)

Demographic factor (Mean+SD) (Range)

Age (year) 28.35+5.58 (22-48)
CL experience (year) 8.16+5.24 (1-30)
Number (%)

Gender

Female 126 (76.4)

Male 39 (23.6)
Smoking

Yes 47 (28.5)

Profession

Doctor 144 (87.3)

Nurse 14 (8.5)

Technician 5(3)

Physiotherapist 2(1.2)
Doctor title

Assistant 116 (70.3)

Specialist 13 (7.9)

General practitioner 10 (6.1)

Associate professor 3(1.8)

Professor 2(1.2)
Education

Undergraduate 31(18.8)

Postgraduate 134 (81.2)

CL:Contact lenses

Contact lenses usage characteristics

Most of the participants were myopes (70.3%), CL
power was mostly less than 5 dioptre (73.3%), and most
wore soft spherical CL that was replaced monthly.
95.8% of participants were prescribed CL by an
ophthalmologist at the first visit. The average time to
wear CL was mostly 6-11 hours/day. To clean the CL,
93.3% of the participants used multi-purpose solutions,
and 7.3% reported that they rarely washed the CL with
tap water. 62% of participants were changing the
solution in the lens case once a day. Half of the
participants stated that they exceeded the CL duration.
Only 34.8% of users were applying and removing their
lenses in the hospital. Table 2 describes the CL usage
characteristics of the participants.

Compliance with behaviour’s associated with CL wear
and care

A high level of compliance was observed with sharing
CL and lens case, sleeping with CL, washing hands
before inserting and removing CL, using enough
solution in the lens case, topping up solution, and rinsing
the lens with tap water. Moderate compliance rates were
noted for swimming and showering with CL, checking
the solution's expiration date, sharing solution, cleaning
lens case, rubbing, rinsing and soaking with solution,
and replacing lens case. Lens case replacement has the
lowest compliance behaviour. Table 3 shows
compliance with behaviours associated with CL use
and care.

Risk factors associated with non-compliant behaviours
Multiple risk factors, including exceeding the CL
wearing period, gender, education level, smoking, CL
wearing mode, wearing CL form for more than 12
hours, cosmetic CL wear, yearly CL replacement, > 1
week changing solution in the lens case, applying and
removing CL in hospital, purchasing from an optician
without a prescription, and their relationships with non-
compliant behaviours in lens use and care were
evaluated statistically. The results are shown in detail in
Table 4.

Responses of every time and most times for positive
behaviours and never and rarely for negative behaviours
were considered compliance. Compliance rates were
calculated by summing the results of every time + most
times and rarely + never in Table 3. When looking at the
compliance rates for contact lens behaviours, the highest
compliance was seen in sharing the CL and its case with
someone else, washing hands before wearing the CL,
and washing the CL with tap water. The least
compliance was regarding rubbing, rinsing, and soaking
the CL with lens solution, and replacing and cleaning the
lens case. (Figure 1)
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Table 2: Contact lens usage characteristics of the participants

Information Category Number (%0)
Soft spherical 109 (66.1)
Soft toric 47 (28.5)
CL type Soft color 6 (3.6)
Soft mutifocal 3(1.8)
Myopia 116 (70.3)
Hypermetropy 5(3)
CL use indication Astigmatism 42 (25.5)
Cosmetic 2(1.2)
>5 42 (25.5)
CL power (diopter) <5 121 (73.3)
0 2(1.2)
Ophthalmologist 158 (95.8)
. . Non-prescription optician 5@13)
CL first prescriber Via internet
2(1.2)
Optician 79 (47.9)
CL place of purchase Online 80 (48.5)
Other 6 (3.6)
Continuous 88 (53.3)
CL wear routine Intermittent 77 (46.7)
1-5 hour 23 (13.9)
CL wearing time /day 6-11 hour 78 (47.3)
>12 hour 64 (38.8)
Daily 34 (20.6)
Monthly 108 (65.5)
CL wearing modality 3-6 Monthly 21 (12.7)
Yearly 1 (0.6)
6 montly 19 (11.5)
Yearly 74 (44.8)
Frequency of examination Every two years 31(18.8)
>2 years 27 (16.4)
Never 14 (8.5)
Multipurpose CL solution 154 (93.3)
Hydrogen peroxide 1 (0.6)
CL care system No solution 9 (5.5)
Changing solution in lens case 149 (92)
Topping up solution 8 (4.9)
>1 per day 15(9.2)
Time to Changing solution in 1 per day 101 (62)
lens case In a few days 32 (19.6)
> 1 week 9 (5.5.)
Yes 61 (37.2)
Finger rubbing with solution ~ No 102 (62.2)
i i . Yes 57 (34.8)
Applying and removing CL in No 107 (65.2)
hospital
. . Yes 81 (49.1)
Exceeding the CL wearing No 84 (50.9)

period

CL:Contact lenses
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Table 3: Compliance to behaviour’s associated with contact lens wear and care by participants (n =165)

Behaviour Every time Most times Occasionally Rarely Never

n (%) n (%) n (%) n (%) n (%)
Sleeping with CL 4 (2.4) 4 (2.4) 21 (12.7) 44 (26.7) 92 (55.8)
Sharing CL with others 0 0 0 0 165 (100)
Swimming with CL 16 (9.7) 17 (10.3) 17 (10.3) 42 (25.5) 73 (44.2)
Showering with CL 13 (7.9) 21 (12.7) 26 (15.8) 48 (29.1) 57 (34.5)
;Z':g enough solution in lens 118 (72.4) 31 (19) 2(1.2) 2(1.2) 10 (6.1)
Topping up solution 2(1.2) 6 (3.7) 7(4.3) 21 (12.9) 127 (77.9)
g(gﬁ‘;‘;?g:giig'““o”'s 85 (51.8) 28 (17.1) 23 (14) 15 (9.) 13 (7.9)
Sharing solution 7(4.3) 7(4.3) 21 (12.8) 29 (17.7) 100 (61)
:’:str::rr‘]% rg‘cds before 138 (83.6) 23 (13.9) 2(12) 1(0.6) 1(0.6)
;’;’;S:\i?r?ghg’lds before 131 (79.4) 22 (13.3) 5 (3) 3 (1.8) 4 (2.4)
Rinsing lens with tap water 0 1(0.6) 1(0.6) 10 (6.1) 152 (92.7)
;ﬁﬁf&%&;’:ﬁmg and soaking 59 (36.2) 27 (16.6) 24 (14.7) 17 (104) 36 (22.1)
Cleaning lens case 41 (25.2) 52 (31.9) 52 (31.9) 9 (5.5) 9 (5.5)
Sharing lens case 0 0 0 6 (3.7) 157 (96.3)
Replacing lens case 27 (16.6) 48 (29.4) 62 (38) 14 (8.6) 12 (7.4)

CL:Contact lenses
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Table 4: Risk factors associated with non-compliant behaviors in contact lens use and care among hospital healthcare

professionals

Non-compliant behavior Factor leading to poor compliance p* value
Exceeding the CL wearing period 0.019
. . Smoking 0.040
Sleeping with CL CL wearing continuous mode <0.001
Wearing CL form more than 12 hours <0.001
Exceeding the CL wearing period 0.045
CL wearing continuous mode 0.003
Swimming with CL Wearing CL form more than 12 hours <0.001
Prescription >5 0.013
Purchase CL from internet <0.001
CL wearing continuous mode <0.001
Showering with CL Wearing CL form more than 12 hours <0.001
Prescription >5 0.035
Exceeding the CL wearing period 0.039
CL wearing continuous mode 0.012
Not using enough solution in Wearing CL form more than 12 hours 0.040
lens case Cosmetic CL wear 0.026
Yearly CL replacement 0.047
> 1 week changing solution in lens case <0.001
Exceeding the CL wearing period <0.001
Toopin lution >2 years examination 0.013
oppINng up soiutio > 1 week changing solution in lens case <0.001
Applying and removing CL in hospital 0.044
Exceeding the CL wearing period
. . 0.006
Not checking the solution's Postgraduate 0.005
expiration date - inti ici '
p Non-prescription optician 0.018
Sharing solution Male 0.034
Exceeding the CL wearing period
Not washing hands before > 1 week changing solution in lens case 0.010
inserting CL 0.011
Exceeding the CL wearing period
Not washing hands before > 1 week changing solution in lens case 0.019
removing CL 0.021
>2 years examination
Not Cleaning lens case > 1 week changing solution in lens case 0.009
0.001
Excee_dlng the CL wearing period 0.015
Smoking 0.009
Not replacing lens case Yearly CL replacement OI 025
> 1 week changing solution in lens case <6 001

*Mann-Whitney U-test and Kruskal-Wallis test

CL:Contact lenses
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Figure 1: Compliance rate graphic of contact lens behaviours

DISCUSSION
Studies have been conducted in different countries on
compliance with the use of CL (7-9). Contact lens
wearers' attitudes towards CL use and care during the
Coronavirus disease period have been evaluated in
recent years (10-12). However, studies evaluating
healthcare professionals' compliance with CL use were
limited (5,6,13). In this study, the compliance with the
use and care of CL by healthcare professionals who
work in a hospital environment, where the risk of
infection is increased, who are on duty and who may be
exposed to infected materials, was evaluated with a
survey.
Most of the participants were female, young and
assistant doctors. As in previous studies, most
participants were soft CL wearers for myopia (8,9).
Most received their first CL with an ophthalmologist's
prescription. Most of them used multi-purpose lens
solution for lens cleaning. (93.3%). This rate was around
50-72% in studies (7,8). Monthly lenses were more
preferred and CL wearing was mostly 6-11 hours/day.
However, 38.8% stated that they wore CL more than 12
hours/day on average. This rate is slightly higher than
other studies (7,8,12). This may be since the assistant
doctors, who constituted the majority in the study,
continued to wear CL during long-term shifts in the
hospital. 34.8% of the participants stated that they
applied and removed their CLs at the hospital.
Aftercare visits are crucial for CL wearers because they
let professionals promote good hygiene and compliance
while also identifying physiological changes in the eyes
early on. In this study, the frequency of aftercare visits
to the ophthalmologist in 1 year or less was over 50%.
However, 8.5% stated that they had never been
examined. Even though this rate is relatively low, it is
an unacceptable level for healthcare professionals.
In the current study, 49.1% of the participants exceeded
the recommended lens replacement time. Nearly half of

97,5 gp7 988 100

52,8 57,1
0

the participants use their lenses for a long time, perhaps
because they think it is easy to reach an ophthalmologist
if they feel a problem. Or they may have continued this
non-compliant behaviour because they did not feel any
serious discomfort when they exceeded the deadline
several times. One study found that although 72% of
ophthalmologists comply with the recommended lens
replacement schedule, only 52% of lay people did (13).
Most of the participants stated that they changed the
solution in the lens case. 70% were changing the
solution at least once a day, and 5.5% were changing the
solution every >1 week. It was observed that participants
who changed the solution in the lens case 1 week or later
showed more non-compliant behaviours such as not
using enough solution in the lens case and topping up
solution, not washing hands before inserting and
removing CL, not cleaning, and replacing lens case.

A high level of compliance was observed with sharing
CL and lens case, sleeping with CL, washing hands
before inserting and removing CL, using enough
solution in lens case, topping up solution, and rinsing
lens with tap water. The least compliance was regarding
rubbing, rinsing, and soaking the CL with lens solution,
and replacing and cleaning the lens case. Elimination of
lens exposure to tap water is essential in preventing
keratitis, as some studies have shown silicone hydrogel
lenses to have increased preferential adhesion of
Acanthamoeba to the lens surface (14). The study
investigated several water-related activities, and it found
that 98.8% of participants avoided rinsing their contact
lenses with tap water, and that handwashing prior to
inserting and removing contact lenses and swimming or
taking a shower while wearing them both had high
compliance rates. In their study, Gammoh et al. reported
hand washing rates as 92.1% before lens insertion and
79.8% before lens removal (7). Wu et al. reported a
compliance level of 88%, Sapkota reported a
compliance level of 95% for handwashing (6,15).
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Taslipinar et al. reported 100% of ophthalmologists and
92.3% of ordinary people complied with this behaviour
(13). In the current study, the hand washing rate was
found to be 97.5% before lens insertion and 92.7%
before lens removal. These rates show that healthcare
professionals are more compliant than other individuals
regarding hand washing.

In this study, the rate of swimming and showering with
CL was around 20%. Swimming and showering
behaviour with CL was more common in those with a
prescription over 5. This may be because vision is
reduced without CL during these activities. Previous
studies reported lower (15%) or higher (50-60%)
swimming and showering rates with CL (7,8,13,15).

In the present study, the rate of rinsing the lens with tap
water was 0.6%. It has been reported between 0% and
7% in studies (7,8,16). While the participants were
compatible with the behaviours of using enough solution
in lens case and topping up solution, the compliance the
behaviour of rubbing, rinsing, and soaking with a
solution was 52.8%. In the study of Taslipinar et al., it
was observed that 76% of ophthalmologists complied
with this behaviour, and the compliance of other groups
was even lower (13). Previous literature has reported
stronger compliance with this behaviour (6,15).
Participants demonstrated the least compliance in the
behaviour of cleaning and replacement the lens case.
Bacteria can increase their resistance to disinfectants by
forming a colony of cells called biofilm on the surface
of lenses or in the lens case (17). Biofilm formation can
be avoided by regularly replacement of lens case,
cleaning the lens case with solution, and rubbing the lens
surface with it. After using contemporary CL solutions
for two weeks, more than 80% of lens cases are
contaminated (18). A 3.7-fold higher risk of acquiring
microbial keratitis has been linked to poor lens case
hygiene (19). In many studies, compliance with lens
case cleaning and replacement was found to be low
(8,15,20,21). In Sapkota's study, the lens case cleaning
rate of medical doctors was 82%, while the rate of lens
case replacement was 15.4% (6). This may suggest that
eye care practitioners do not inform lens users
sufficiently on this issue. It has been noted that the
existing lens case hygiene guidelines are not
standardized and may present contradictory information
from manufacturers and practitioners (15). Compliance
with lens case hygiene may be greatly improved if clear
instructions are provided as demonstrated in a previous
study by Yung et al. (20). In one study water education
lowered endotoxin levels in CL storage cases and
enhanced contact lens wearers' general water-related
hygiene with “no-water” stickers on the lens cases (22).
In the current study, risk factors that may be associated
with non-compliant behaviours in CL use and care were
also evaluated. It was observed that those who exceeded

the recommended lens replacement time showed non-
compliant behaviour in many issues: Sleeping and
swimming with CL, not using enough solution in lens
case and topping up solution, not checking the solution's
expiration date, not washing hands before inserting and
removing CL, and not replacing lens case. Even though
these participants are healthcare professionals, they
should be warned that these incompatible behaviours as
well as exceeding the duration of lens use may lead to
serious complications.

It was found to be associated with using CL for more
than 12 hours a day and in continuous mode (every day),
sleeping, swimming, and showering with CL, and not
using enough solution in lens case. Perhaps, due to
continued use of lenses during shifts in the hospital,
daily long-term CL use may lead to these non-compliant
behaviours.

In addition, those who replacement their CL yearly was
more non-compliant in their behaviour of using enough
solution in the lens case and replacing lens case.

One of the limitations of this study may be that it was
single-center and included mostly assistant doctors.
However, since they are the hospital professionals who
use CL the most and they work longer hours in the
hospital (the number of hospital shifts is higher), this
may be an advantage for evaluation. Secondly,
evaluations of compliant behaviour may not be
objective, as it is not known whether all participants are
equally informed about CL use and care. On the other
hand, since the participants were health professionals, it
was assumed that they had sufficient knowledge on this
subject.

The study concluded that healthcare professionals are
mostly compliant with lens use and care, but they need
to be more informed about some behaviours. For
example: avoiding contact with water while wearing the
CL, never using tap water, cleaning and replacing the
lens case more frequently, rubbing, rinsing and soaking
when cleaning the CL, not exceeding the replacement
period of the lens, aftercare visit to the ophthalmologist
at recommended intervals, renewing the lens solution
more frequently, not exceeding the daily CL use period.
Among the healthcare professionals who wear CL in the
hospital, lens case replacement was the most neglected
compliance behaviour. Healthcare professionals should
be made aware of the risks associated with CLs and
encouraged to reduce those risks with good CL hygiene.
Frequent educational reinforcement techniques could be
useful in changing this kind of behaviour. To lower the
risk of lens-related complications, specific and uniform
advice must be created and given to lens wearers.

The findings in this study indicate that even
healthcare professionals who are expected to be more
compliant are not sufficiently compliant in some
behaviours regarding CL use and care. The definition of
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compliance is adhering to practitioners' suggestions.
Lens wearers who engage in non-compliant behaviour
may not be aware of the consequences of such
behaviour. Therefore, more effective programs
designed to improve compliance among healthcare
professionals are needed.
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BAGIRSAK MIKROBIYOTASININ KARDIYOVASKULER,
ENDOKRIN VE NOROLOJIK SISTEMLER UZERINDEKI
ETKILERI

The Effects of Gut Microbiota on Cardiovascular, Endocrine, and Neurological Systems
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Julide Sedef GOCMEN?
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0z
Mikrobiyota, bir organizmanm, onun

habitatlarinin iizerinde veya iginde yasayan mikroorganizma-

gevresinin - ve

larin kolektif toplulugudur. Bu mikroorganizmalar bakterileri,
mikroskobik
organizmalari igerir. Mikrobiyota genellikle dogal sistemlerde

arkealari, mantarlar, virlisleri ve diger
var olan ve konake¢i organizma ile karsilikli bir iligkiye sahip
olan organizmalari ifade eder. Ozellikle bagirsak mikrobiyotasi
bagirsaklarda genis bir bakteri kolonisi olarak bulunur ve
sindirim siireglerine yardimci olur. Ayrica bagisiklik sisteminin
diizenlenmesinde de onemli bir rol oynayabilir. Bagirsak
mikrobiyotasinin daha iyi anlasilmasi, ¢esitli hastaliklarin ve
saglik durumlarimin tedavisi ve 6nlenmesine yonelik potansiyel
yeni yaklagimlarin kesfedilmesine yardimer olabilir. Bu nedenle
mikrobiyota ile ilgili arastirma ve kesifler bilim diinyasinin ve
tip alaninin 6nemli bir ilgi odagidir. Bu makalede; bagirsak
mikrobiyotasinin kardiyovaskiiler, endokrin ve sinir sistemi

tizerindeki etkilerini incelemektedir.

Anahtar Kelimeler: Bagirsak mikrobiyotasi, kardiyovaskiiler

sistem, endokrin sistem, norolojik sistem

ABSTRACT
The microbiota is the collective community of microorganisms

that live on or within an organism, its environment and its
habitats. These microorganisms include bacteria, archaea, fungi,
viruses and other microscopic organisms. Microbiota generally
refers to organisms that exist in natural systems and have a
mutualistic relationship with the host organism. In particular,
the intestinal microbiota exists as a large bacterial colony in the
intestines and helps digestive processes. It may also play an
important role in regulating the immune system. A better
understanding of the gut microbiota may help discover potential
new approaches to the treatment and prevention of various
diseases and health conditions. For this reason, research and
discoveries related to microbiota are an important focus of
interest in the scientific world and the medical field. This
article; examines the effects of intestinal microbiota on the
cardiovascular, endocrine and nervous systems.

Keywords: Intestinal microbiota, cardiovascular system,
endocrine system, neurological system
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GIRIS

Mikrobiyota, bir organizmaya, gevresine ve yasam
alanlarina  yerlesmis olan  mikroskobik  yasam
formlarinin  toplulugudur. Bu mikroorganizmalar
arasinda bakteriler, arkealar, mantarlar, viriisler ve diger
mikroskobik  organizmalar  bulunur.  Mikrobiyota
genellikle dogal sistemde var olan ve ev sahibi
organizma ile mutualistik bir iliski i¢inde olan
organizmalar1 ifade eder. Ozellikle sindirim sistemi
mikrobiyotasi, bagirsaklarda genis bir bakteri kolonisi
olarak bulunur ve sindirim siireclerine yardimci olur.
Ayni zamanda bagisiklik sisteminin diizenlenmesinde
de 6nemli bir rol oynayabilir. Mikrobiyotay1 daha iyi
anlamak, cesitli hastaliklarin tespitinde, dnlenmesinde
ve tedavisinde potansiyel yeni yaklagimlarin
kesfedilmesine  yardimeir  olabilir. Bu nedenle,
mikrobiyotayla ilgili arastirmalar ve kesifler, bilim
diinyasi ve tip alaninda biiyiik bir ilgi odagidir (1). Bu
derleme  makalesi,  bagirsak  mikrobiyotasinin
kardiyovaskiiler, endokrin ve norolojik sistemler
iizerindeki etkilerini incelemektedir. Ozellikle, bagirsak
disbiyozu ile metabolik hastaliklar, tip 2 diabetes
mellitus ve obezite arasindaki iligki ele alinmaktadir.
Ayrica, antidiyabetik ilaglarin bagirsak mikrobiyotast
tizerindeki terapdtik etkileri, bagirsak mikrobiyotasinin
glukoz metabolizmasi, obezite ve infertilite ile olan
iliskisi ve tiroit saglig lizerindeki etkilerine, Endokrin

Tablo 1: Antidiyabetik ilaglarin bagirsaktaki popiilasyonu iizerine etkisi

Bozucu Kimyasallarin (EDCs) bagirsak mikrobiyotasi
iizerindeki etkisi ve saglik durumlari ile olan iliskisi,
mikrobiyota-nérodejeneratif ~ hastalik baglantisi,
ndrotransmiterlerin etkileri ve psikiyatrik hastaliklarla
iligkisi anlatilacaktir (1).

1.Endokrin Sistem

1.1. Tip 2 Diyabetes Mellitus, Antidiyabetik Ilaclar ve
Bagirsak Mikrobiyotasi

Bagirsak biyotasindaki disbiyoz metabolik hastaliklara
ve Tip 2 Diabetes Mellitus (T2DM)’a sebep olur.
Saglikli bir bagirsak mikrobiyotasi Bacteroidetes,
Firmicutes,  Actinobacteria, = Proteobacteria  ve
Verrucomicrobia filumlarindan olusmaktadir. Bu
filumlar  patojenlere  karst  koruma,  konakci
metabolizmasint diizenleme, safra asidi iiretme gibi
cesitli sekillerde konagin bagisiklik modiilasyonunda
gorevlidir. T2DM ile miicadelede ¢esitli antidiyabetik
ilaglar kullanilmaktadir. Bunlar metformin, peptid-1
reseptor agonistleri (GLP-1), dipeptidil peptidaz-4
(DPP-4) inhibitorleri, sodyum-glukoz ko-transporter -2
(SGLT-2) inhibitorleri, alfa-glukozidaz inhibitorleri ve
stilfoniliireanlardir (1-4). Tablo 1’den anlasilacagi iizere
antidiyabetik ilaglarin bircogu bagirsak
mikrobiyotasinin  gelisimi iizerine olumlu etkiler
olusturarak ve T2DM’nin yol actig1 hasarlarin giderek
azalmasini saglamaktadir (1).

Antidiyabetik ilaglar Kullananlar

Kullanmayanlar

Metformin

Proteobacteria, Firmicutes, Blaustria, Bifidobacterium,

Prevotella, Megasphrea, Butyrihribo, Akkermansia Muciniphila

Glp-1 reseptor agonistleri

Liraglutat: Blautria, Coprococcus, AkkermansiamMuciniphila
Dulaglutat:Bacteroidetes/Firmicutes

Liraglutat: Romboutsia,
Ruminiclostridium,
Erysipelotrichaceae

Dpp-4 inhibitorleri

Sitagliptin: Bacteroidetes/Firmicutes
Vildagliptin: Lactobacillus
Linagliptin: Proteobacteria

Saksagliptin: Candidatus,
Arthromitus

Vildagliptin: Oscillibacteria
Linagliptin: Bacteroidetes

Sglt-2 inhibitorleri

Dapaglifozin:, Oscillibacteria, Akkermansia mucinphila
Canaglifozin: Bacteroidetes/Firmicutes, Alloprevotella

Canaglifozin: Helicobacteria
Mucisprillum

Alfa-glukozidaz inhibitorleri

Bacteroidetes, Faecalibacterium,
Firmicutes, Proteobacteria,
Actinobacteria

Siilfoniliireanlar

Lactobacillus, Bifidobacterium

GLP-1: Glukagon benzeri peptid-1, DPP-4: Dipeptidil peptidaz-4, SGLT-2: Sodyum-glikoz kotransporter-2
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1.2. Glukoz Metabolizmasi, Kisa Zincirli Yag Asitler
(SCFAs) ve Bagirsak Mikrobiyotasi

T2DM sonucu bozulan bagirsak mikrobiyotast glukoz
metabolizmasinda da olumsuz etkilere yol agmaktadir.

40 takson-glikoz ve 17 takson-insiilin iliskisinden
goriilecegi tlizere kisa zincirli yag asitleri (SCFAs)
tizerinden gesitli sonuglar elde edilmistir. Akkermansia
muciniphila; aseteat ve propriat iireten miisin pargalayan
bir bakteridir. Bu sebeple dolasimdaki asetatla iliskili
olup diskida SCFA ol¢liimii {izerinde etkilidir. Bu
bakterinin artisi; aglik glikozunu, insiilin direnci ve
konsantrasyonunu, HbA1C ’yi disiiriip glisemik ve
insiilinemik 6l¢iimiin artmasini saglar (1).

Adipoz ve metabolik sendromun, glikozla iliskisine dair
kesin  kanitlar  bulunmamis bakteriler ise;
Faecalibacterium prausnitzi, Clostridium leptum,
Faecebacterium, Oscillospraceae’dir. Higbirinde major
fermantasyonla Tlretilen biitinat Slgiilmemistir ve bu
taksonlarm  aglik ve yemek sonrasi  glikoz
metabolizmasinin etkilerini SCFAs’larla gOstermistir.
Glikoz ve prediyabetle ters tutarli iligkisi olanlar; F.
prausnitzi, C. leptum, Faecebacterium, olarak
bulunmustur. Oscillospracae ‘nin ise; Obezite ve instilin
direnciyle ters tutarli iligki gosterdigi incelenen
yayinlardan ¢gikarimlanmaktadir (1,3).

Bifidobacterium longum’ un glikoz metabolizmasindaki
iligkisine bakildiginda ise asetat ya da SCFAs
Ol¢iilmemistir ve insiilinle ters tutarli iligkisi oldugu
goriilmiistiir. Bunlarla beraber Dorea’nin glikozla tutarli
pozitif iligkisi oldugu gorilmiistiir. Bu taksonlarin
SCFAs’larla iliskisine bakildiginda siiksinatla ilgili
herhangi bir c¢aligma yapilmamasina ragmen asetetla
ilgili ilging sonuglar gozlemlenmistir. Dolasimdaki
asetatla Oscillospracae ve A. mucniphia’nin dogru
orantili bir baglantisi oldugu; asetatin dogrudan
iretiminde ise Dorea’nin dogru orantili bir iliskisi
oldugu gozlemlenmistir (1,3).

1.3. Obezite ve Bagirsak Mikrobiyotasi

Yapilan fare deneylerinden ¢ikarilan sonuglar diyetin,
bagirsak  mikrobiyotasindaki  obeziteyle  iliskili
degisikliklere katkida bulunan ana faktoér oldugunu
gOstermistir. Firmicutes/Bacteroidetes oraninin obez
farelerde pozitif korelasyon gésterdigi ve normal diyetle
beslenmeye baslanilinca bu miktarin azalip normale
dondiigii goriilmiistiir. Obez ikiz ve zayif ikiz farelerle
yapilan bir deneyde obez ikiz farelerde yag dokusunun
daha ¢ok oldugu ve zayif + obez farelerde Bacteroidetes
iremesinin gerceklestigi ve SCFAs iiretimini arttirdigi
goriilmiistiir (1,3).

Bununla birlikte yapilan deneylerle probiyotik ve
prebiyotik takviyesinin mikrobiyotay1 dengelemek icin
onemli terapotorler oldugu sdylenebilmektedir. Her ne
kadar bebeklerde olumlu ya da olumsuz bir kanit
gozlemlenmese de c¢ocuk, yetiskin ve yaghlarda
mikrobiyotada kalite farkliliklar1 olustugu goriilmistiir.

Probiyotiklerin; yag kiitlesi ve kilo alimmi azaltip
homeostaz1 ve glikoz aracili insiilin sekresyonunu
yiikselterek mikrobiyotay1r dengeleyip faydali canh
mikroorganizma popiilasyonunu arttirdigi; prebiyotik-
lerin ise iniilin, galacto-oligosaccharides (GOS), fructo-
oligosaccharides (FOS) ile kolondaki komensal
bakterileri ¢ogaltip inflamasyonu azalttigi goriilmiistiir
(1,3).

1.4. Endokrin Zedeleyici Toksinler (Edc) ve Bagirsak

Mikrobiyotasi
Bagirsak mikrobiyotasinin gen ekspresyonunu bagirsak
filiyast olan Firmicutes, Actinobacteria,

Proteobacteria, Fusobacteria ve Vernucomicosa
olusturur. Bu gen ekspresyonu farkli enzimatik
proteinleri  kodlamada ve Holst fizyolojisinin
diizenlenmesinde gorevlidir (1).
Bagirsak mikrobiyotast prenastik dénemde olugmaya
baglar. Beslenme, emzirme, dogum sekli de bagirsak
mikrobiyotasinda oldukg¢a etkilidir. Yani bebeklerdeki
mikrobiyotanin maternal mikrobiyotaya bagli oldugu
sOylenebilir. Bebek bagirsak mikrobiyotasi, bebekte
obeziteye, immunoinflamatuvar hastaliklara,
norokognigtif hastaliklara kars1 koruma saglar (1,2).
Endokrin  zedeleyici toksinler (EDC) bagirsak
mikrobiyotasina zarar veren toksinlerdir. Bunlar toksin
etkilerini, endojene baglanip 6strojen ve androjeni taklit
ederek yapar. Bagirsak mikrobiyotasini bozan bu
toksinlere; biflen, paraben, filoestrojen, metal, triclosen,
triclorocarbon, fitalat ve bisfenol A (BPA) 06rnek
verebilir. EDC’lerin bagirsak mikrobiyotasiyla olan
etkilesiminde 3 temel mekanizma mevcuttur.
e Ksenobiyotikler direk distal bagirsaga gelip transfer
olabilirler,
e Direk bagirsak mikrobiyotasini degistirip simbiyo-
tik etki yapabilirler,
e Direk bagirsak mikrobiyatasindaki enzim aktivite-
sini etkiliyebilirler.
EDC’lerin zararli etkilerinden bazilar1 arasinda;
postnatal yenidogan bebeklerde, Bifidobacterium
longum popiilasyonunu diislirdiigii, BPA’ya maruz
kalan hastalarda Ostrojenik defekt ve oksidatif strese
bagl bakteri yiikselttigi
sayilabilmektedir (1,2).
1.5. infertilite ve Bagirsak Mikrobiyotasi
Saglikli bagirsak mikrobiyotas1 ve immiin sistem,
fertilite tizerinde de etkilidir. Ancak disbiyozla,
endometriyozis, Polikistik over sendromu (PCOS),
insiilin direnci ve obezite olusumuyla infertilite
meydana gelmektedir (3).
Sekil 1’de bagirsak mikrobiyotasinin kadin ve erkekte
infertilitesi  lizerine olan etkileri agiklanmuistir.
Goriilecegi lizere bagirsakta meydana gelen disbiyoz

popiilasyonunu

genital sistemlerde de cesitli disbiyoz ve hastaliklara
sebebiyet vermektedir (1,2,4).
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INFERTILITE

BAGIRSAK MiKROBIYOTASI

KADIN

e Gram (-) ve Lactobacillus artig1

e LGS’lerin intestinal gecirgenlik artigt

e Vajinal dishiyoz

¢ Endometriyoziste; Bacteroidetes/Firmicutes oraninin
ve Lactobacillus popiilasyonunun diismesi

e PCOS’da Escrenica ve Firmicutes/Bacteroidetes
oraninda anormal yiikselme

ERKEK

o Kan-testis bariyeri etkilenir

e Testicular Mikrobiyota; Bacteroidetes,
Firmicutes, Actinobacteria, Proteobacteria
popiilasyonu az (steril degil)

e Bagirsak disbiyozu Trimetilamin-N-Oxit’i
arttirir,vaskiiler inflamasyonla iireme
sisteminde disfonksiyon

Sekil 1: Kadin ve erkekte, bagirsak mikrobiyotas: infertilite iligkisi

1.6. Tiroid ve Bagirsak Mikrobiyotasi

Tiroid, bagirsak gecirgenligini arttirarak bakterilerin
tiremesinde ve proinflamatuvar gii¢lerin gegisinde rol
almaktadir. Ornek  verecek olursak hipotiroidli
hastalarda bagirsakta disbiyoz ve buna bagli bakteriyel
asirt artig olusmaktadir. Hashimato, Graves gibi
hastaliklar ise, Lactobacilliacea ve Bifidobacteri
popiilasyonunun  azalmasina  sebep
Beslenmenin bagirsak mikrobiyotasinin  gelisimine
etkisi olduk¢a dnemlidir (1,5,6,7).

olmaktadir.

Tablo 2’de goriildiigi gibi, aldigimiz besinlerin troid ve
hormon salgis1 iizerine etkileri giicliidiir (6). Her ne
kadar Tablo 2’de bu unsurlarin fonksiyonlart ve
eksikliginde olusabilecek durumlar yaziyor olsa da
bagirsak mikrobiyotast i¢in etkileri s6yledir: Selenyum
takviyesi mikrobiyota ¢esitliligini arttirmaktadir, demir
ve iyot, Ozellikle Bifidobacterium’un azaltilmasiyla
mikrobiyota ¢esitliliginin diigmesine sebep olmaktadir.
Probiyotikler ise; Lactobacillus ve Bifidobacterium’un
sayica artmasina yardimeidir (2).

Tablo 2: Cesitli besinlerin fonksiyonlar1 ve eksikliklerinde olusabilecek durumlar

Besin Fonksiyon

Eksikliginde Olusabilecek Durumlar

Cinko

Tiroidin ¢aligmas1 ve homeostazisinde

Hipertiroidizm meydana gelir.

gorevlidir.
Demi Iyot kullanim1 ve tiroid hormon sentezinde Tiroid hormonunun sentezi, deposu,
emir AR
gorevlidir. salgis1 bozulur.
D vitamini Bagigiklik diizenleyicidir (tiroidi etkiler).
Tyot Tiroid hormon sentezinde gorevlidir. Guatr, tiroid nodiild, kanser olusumunda

artis meydana gelir.

Probiyotikler

TSH’un diismesinde gorevlidir.

Selenyum

Tiroid hormon sentezinde azalma

Mikrobiyota cesitliliginde gorevlidir.

meydana gelir.

2. Kardiyovaskiiler Sistem

Kardiyovaskiiler sistem, intestinal disbiyoz sonucu zarar
goren sistemlerden birisidir. Bagirsak mikrobiyotasinin
kardiyovaskiiler sistem Ttizerindeki etkisi yapisindaki
mikroorganizmalarin prosklerotik ya da antisklerotik

olmasindan kaynaklanmaktadir. Bagirsak mikrobiyo-
munun konagin kardiyovaskiiler sagligina etkisi
mikroorganizmalar tarafindan salgilanan metabolik
enzimler ve iriinleri iizerinden olabilecegi gibi
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aralarindaki oranin  korunmasi/bozulmast ile de
olabilmektedir (8).

Bagirsak  mikrobiyomu  sentezledigi,  biyoaktif
metabolitlerin ateroskleroz iizerinde etkili olmasi
nedeniyle tipki bir endokrin organ gibi davranir.
Miyokard infarktiisii (M), felg veya ani &liim gibi
kardiyovaskiiler ~hastaliklar (KVH) aterosklerotik
plaklarin ruptiiriine bagli olmaktadir. Son yillarda
yapilan calismalar 1518imnda bagirsak mikrobiyomundan
sentezlenen bazi metabolitlerin, karnitinin metaboliti
olan trimetilaminoksit (TMAO), fenilalanin metaboliti
olan fenilasetil glutamin ve lipid metaboliti olan safra
asitleri, aterosklerotik hastaliklar iizerindeki etkileri pek
¢ok caligmada incelenmistir (8).

Gegtigimiz yillarda, aterosklerotik KVH tedavisi yogun
olarak LDL seviyelerini diisiirme stratejileri veya
bilinen diger aterosklerotik risk faktorlerinin kontroli
olarak hedeflenmistir. Bu tedavi yontemleri uzun yillar
mortalite oranlarimi diisiik tutsa da son yillarda tedavide
yanit almakta yetersiz kalmaktadir. Yapilan klinik
caligmalar ve hayvan calismalart sonucu elde edilen
veriler sonucu bagirsak mikrobiyomunun, KVH
iizerinde tedavi edici, hatta hastalik dnleyici bir faktor
olabilecegini diistiniilmistiir. Bagirsak
mikrobiyomunun bu etkisi temel olarak 2 yol {izerinden
agiklanabilmektedir. Bir yandan TMAO, safra asitleri ve
aromatik aminoasitlerin metabolitlerinin ateroskleroz
gelisimine etkilerinin oldugu incelenirken, bir yandan da
kisa zincir aminoasitler ve poliaminlerin ateroskleroza
kars1 koruyucu ézelligi de 6ne ¢ikmaktadir. Ote yandan
kardiyovaskiiler ~ yanit1 iyilestirmek adma bu
metabolitleri dogrudan hedefleyen yeni terapotik
metotlardan bahsedilmektedir. Bagirsak kokenli TMAO
seviyelerinin safra asit reseptdrii olan farnezoid X
reseptoriinii (FXR) hedefledigi yoniinde arastirmalar
mevcuttur. Bu 2 yolun bize gdsterdigi sonuglardan biri
de bagirsak mikrobiyom metabolit yolaklarina ait enzim
ve reseptorlerin potansiyel yeni ilag hedefi oldugudur
(8,9).

2.1. Ateroskleroz ve Bagirsak Mikrobiyotasi
Ateroskleroz, genellikle cocukluk ve genglik yillarinda
baglar ve yillar i¢inde yavas yavas ilerler. Aterom
plaklar1, damarlarin i¢ duvarlarinda iltihaplanmaya da
neden olabilir. Bu iltihaplanma, damarlarin daha fazla
daralmasina ve daha fazla plak olusumuna yol agabilir.
Campylobacter, Candida ve Shigella cinsi bakteriler,
aterom plak enfeksiyonun ciddiyeti ile iliskilendiril-
mektedir (8).

Yapilan  metagenomik  analizler — dogrultusunda
aterosklerozlu bireylerde  Firmicutes/Bacteroidetes
oranmin kontrol grubuna kiyasla daha yiiksek oldugu,
aterom plaklarin yapisinda Actinomycetota collinsella
tirli  bakterilerin bulundugu gdzlemlenmistir. Bu
metagenomik ¢alismalarda ayrica  aterosklerozlu
hastalarda saglikli bireylere kiyasla Chryseomonas ve

Helicobacter diizeylerinin daha yiiksek oranda oldugu
tespit  edilmistir.  Buna  karsilik  bireylerdeki
Lactobacillicus ve Bifidobacterium diizeylerinin disiik
konsantrasyonlar1 aterosklerozu arttirict  bir faktor
olarak  kaydedilmistir.  Ateroskleroz  patogenezi
acisindan  yiiksek  6nem  tasidigi  diisiiniilen
mikroorganizma olarak da Akkermansia muciniphila
gosterilmistir (9).

Aterosklerotik kardiyovaskiiler hastaliklarin
saptanmasinda bazi bakterilerin biyomarker olarak
kullanilabilecegi yoniinde bulgular mevcuttur. Bu
biyomarkerlar arasinda yiiksek oranda Bacteroidetes
cinsi bulunurken, tam tersi diisiikk konsantrasyonlarda
Prevotella ve Bacteroides bulunmaktadir (9).
Biyomarker olarak kullanilabilme egiliminde olan
taksanomik  gruplar  arasinda ise  Prevotella,
Eubacterium, Ruminococcus gnavus, Streptococcus,
Bacteroides, Lactobacillus ve Lachnospiraceae yer
almaktadir (10,11).

TMAO metil gruplarinin oksidasyonu ile olusan organik
bir bilesiktir. TMAO, bagirsak bakterileri tarafindan
tiretilir ve kan dolagimina gegerek kardiyovaskiiler
sistem tizerinde ¢esitli etkilere sahip olur (8). TMAO,
plaklarin olusumunu aktive eder ve kan pihtilasmasina
neden olur. Ayrica kan basincint ve kolesterol
seviyelerini yiikseltir. Bu nedenle, TMAO, kalp krizi ve
felg riskini artirir (8). TMAO'mun sentezinde gorevli
bakteriler, Firmicutes ve Bacteroidetes ailelerine aittir.
Bu bakteriler, metil gruplarmi1 oksidasyon yoluyla
TMAO'ya donistiiriirler. TMAO'un iretimi, diyet,
ilaglar ve yaslilik gibi faktorler tarafindan etkilenebilir
(8).

TMAO'nun kardiyovaskiiler sistem iizerindeki etkileri,
hayvan ve insan ¢aligmalarinda gosterilmistir. Hayvan
calismalarinda, TMAO'nun plaklarin  olusumunu
arttirdigl, kan pihtilagmasina neden oldugu ve kan
basinctm1  ve  kolesterol  seviyelerini  yiikselttigi
gosterilmistir. Insan ¢aligmalarinda, TMAO seviyeleri
yiiksek olan kisilerin, TMAO seviyeleri diisiik olan
kisilere gore kalp krizi ve felg riskinin daha yiiksek
oldugu gosterilmistir.

TMAO seviyelerini diistirmek i¢in diyet, kolesterol
distiriicii  ilaglar tedavide kullanilmaktadir. Ayrica,
TMOA seviyesini diisirmek, yasam tarzi degisiklikleri,
diizenli egzersiz, sigara igmemeyi ve kilo kontroli
yapmaya1 igerir (8).

Sekil 2’de TMAO, SCFA ve FXR’1in KVH iizerine etki
mekanizmalar1 gosterilmektedir (12).

Bagirsaktaki karnitinin, fosfokolinin veya kolinin diyet
kaynaklari, C. sporogenes'in cutC enzimi tarafindan
trimetilamin (TMA) iiretmek icin metabolize edilir.
TMA portal dolasima girer ve daha sonra karacigerde
monoamin oksidaz 3 (FMO3) tarafindan TMAO
iiretmek i¢cin oksitlenir. TMAO, bobrekler tarafindan
idrarla atilan bir terminal metabolittir (13).
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Sekil 2: Trimetilaminoksit, kisa zincirli yag asitlerin ve
farnezoid X reseptoriiniin kardiyovaskiiler hastaliklar
tizerine etki mekanizmalar1 (12)

TMAQO: “Trimethylamine N-oxide”, SCFA: “Short-chain fatty
acids”, FXR: “Farnesoid X receptor”’, FMO3: “Flavin-
containing monooxygenase 3”, HDAC: “Histon dacetylase”,
SR-A1: “Scavenger Receptor-A1”, NF-. kB: “Nuclear Factor
kappa B”

Metabolizmas

TMAO konsantrasyonu, KVH i¢in bir risk faktorii
olmasma ek olarak stabil kalp hastalariin ve KVH
kokenli fel¢lerin de prognozunda 6nemli bir belirteg
olmaktadir.  Klinik ¢alismalarda aghik TMAO
seviyelerinin yiikselmis olarak kaydedilmesi, kan 6rnegi
alman bireylerin major advers kardiyak olay yasama
sansinin daha yiiksek oldugunu goéstermektedir (13).

3. Norolojik Sistem; Psikiyatrik Etkiler

Bagirsak mikrobiyota dengesizliklerinin Alzheimer
hastaligi, Parkinson hastaligi, Otizm Spektrum

Bozuklugu, Epilepsi ve Major Depresif Bozukluk gibi
cesitli norolojik hastaliklarda gorilldigii belirtilmektedir
(14-19). Bagirsaktaki bakterilerin cesitliligi,
mikrobiyotadan tiiretilen metabolitlerin, ndrotransmit-
terlerin ve kisa zincirli yag asitlerinin miktari1 da
belirler. Bu o6zellikler; bagirsak mikrobiyotasinin
beyinle noral iletisim, endokrin sinyalleme hipotalamus-
hipofiz-adrenal (HPA) ekseni dahil ve bagisiklik sistemi
(sitokinler) yoluyla iletisim kurabilen bir sinyal
molekiilleri ortamu1 olusturur (17,22-24).

3.1. Norotransmitterler ve Bagirsak Mikrobiyotasi
Bagirsak mikrobiyotasi, konakgiya enerji ve besin
saglarken ayni zamanda beyindeki ilgili nérotransmit-
terlerin veya onciillerinin konsantrasyonlarini etkileye-
bilen noéroaktif metabolitler de iiretir. Baz1 bagirsak
bakterileri de norotransmitterlerin sentezini ve salimini
diizenleyebilir (14-16).

Kisa zincirli yag asitleri ve safra asitlerinin yani sira,
bagirsak mikrobiyotasi tarafindan {iretilen metabolit-
lerin glutamat, GABA, serotonin ve dopamin gibi bazi
norotransmitterleri igerdigi son caligmalarla gosteril-
mistir (15,16,23).

Glutamat, bagirsaktaki bir enteroendokrin hiicre alt
popiilasyonu tarafindan sentezlenmekte ve vagus siniri
yoluyla beyne hizli sinyaller iletmek i¢in kullanilmak-
tadir. Insan viicudundaki dopaminin biiyiik bir kismi
bagirsakta sentezlenir (15.16,23).

Tablo 3 ve 4’de, norotransmitterler ve bagirsak
mikrobiyotas1  arasindaki iligki  gdsterilmektedir.
Bagirsak  mikrobiyotasinin  {irettigi  metabolitlerin
ndrotransmitter diizeylerini nasil etkiledigi ve noérolojik
bozukluklar tizerindeki potansiyel etkileri bu tablolarda
Ozetlenmektedir.

Tablo 3: Mikroorganizmalarin norotransmitter ve diger faktorlerle iliskisi

Mikroorganizmalar Tlgili Faktérler

Bagirsak mikrobiyotas1 - Glutamat, GABA, serotonin, dopamin, asetilkolin ve iz aminler gibi nérotransmitterler ve
on maddeleri tiretir

Clostridia - Kolinik enterochromaffin hiicrelerindeki tryptophan hidroksilaz 1 (TPH1) gen
ekspresyonunu artirarak serotonin sentezini destekler

Providencia - Tyramini sentezler, C. elegans'da tyramine p-hidroksilaz enzimi varsa oktopamine
doniisebilir

Staphylococci - GABA, asetilkolin, dopamin ve serotonin  gibi norotransmitterleri tiretir

Paenalcaligenes hominis - Vagus siniri araciligiyla beyne girebilecek ekstraselliiler vezikiiller salgilar, bunlar
beyinde bilissel bozukluga neden olabilir

Bacteroides fragilis
sentezi i¢in gereklidir

- Bazi bagirsak mikroplarinin hayatta kalmasi i¢in kritik bir biiytime faktorii saglar, GABA

Parabacteroides - GABA sentezler

Eubacterium - GABA sentezler

Bifidobacterium - GABA sentezler

Tablo 4: Norotransmitterlerin bagirsak mikrobiyotast ile iliskisi
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Nérotransmitter Bagirsak Mikrobiyotas fliskisi

Bagirsaktaki enteroendokrin hiicrelerin sentezledigi ve vagus siniri yoluyla beyne hizli sinyaller

Glutamat aktardig1 nérotransmitter.
Dopamin Bagl bagirsak bakterﬁleri, insan bagirsaginda dopamin iiretir ve viicuttaki dopaminin bityiik kismu
bagirsakta sentezlenir.
Bagirsak mikrobiyotasi, GABA, serotonin ve dopamin gibi bazi norotransmitterlerin
Serotonin diizenlenmesinde rol oynayabilir. _ o
Depresyonlu hastalarda artmis bagirsak sizintis1 ve bakteriyel translokasyon sergilenir, bu da diisiik
seviyeli enflamatuar reaksiyonun beyin fonksiyonunu etkileyebilecegini ifade eder.
GABA Bagirsak mikrobiyoltasmda.BaCt_erOide_s tarafindan tiretilen GABA, depresyonlu hastalardaki
norotransmitter seviyelerini etkileyebilir.
3.2. Noropsikiyatrik Bozukluklar ve Bagirsak sistemindeki diizensizliklerle bagirsak mikrobiyotasin-
Mikrobiyotasi daki bakteri tiirleri arasinda iliski bulunmus ve
Bagirsak-beyin ekseni ve néropsikiyatrik bozukluklar; mikrobiyota  tedavisinin  hastaligin  tedavisinde
Alzheimer ve Parkinson hastaliklarinda bagirsak diistiniilebilecegi 6ne siirtilmiisttr (15, 16, 23, 24). Tablo
mikrobiyotasinin  degistigi ve sindirim  sistemi 5 ve 6’da bagirsak mikrobiyotasiin g¢esitli ndrolojik
bozukluklarryla iligkilendirildigi bulunmustur. hastaliklar ve noropsikiyatrik bozukluklarla iliskisi,
Anksiyete ve depresif bozukluklarda da bagirsak ndrotrans- mitterlerin diizenlenmesi, prebiyotikler ve
mikrobiyotasinin rol oynadigi ve prebiyotik/probiyotik probiyotiklerin rolil gibi bilgiler.topluca
tedavilerin potansiyel bir tedavi yaklasimi oldugu Ozetlenmektedir.

belirlenmistir. ~ Sizofreni  hastaliginda  dopamin

Tablo 5: Noropsikiyatrik bozukluklarla iligkilendirilen mikroorganizmalar ve mikroorganizmalarin etki/bulgularinin
incelenmesi

Noropsikiyatrik S .. . . o
Bozukluklar Niskilendirilen Mikroorganizmalar Etkileri/Bulgular:

Alzheimer hastaligi Chlamydophila pneumoniae, Borrelia B. longum ve Lactobacillus spp. Alzheimer
burgdorferi, Helicobacter pylori, hastalarinda biligsel islevde diizelme saglamstir.
Escherichia/Shigella, Bacteroides,
Eubacterium, Bifidobacterium,
Ruminococcus

Anksiyete Lactobacillus plantarum Lactobacillus plantarum tedavisi,stresi azaltir.

Otizm spektrum bozuklugu Bacteroides,Megamonas, Clostridium, Otizmli bireylerde Desulfovibrio ve Clostridium
Flavonifractor, Escherichia/Shigella, orami daha diigiiktiir.
Haemophilus, Akkermansia, Dialister

Bipolar bozukluk Firmicutes ve Bifidobacterium lactis ~ Bipolar bozukluk hastalarinda  Firmicutes ve
suslart Faecalibacterium spp. diisiik diizeyde bulunmustur.
Bifidobacterium lactis suslari, bipolar bozukluk
tedavisinde pozitif etki gostermistir.

Major depresif bozukluk  Clostridium butyricum Clostridium butyricumun antidepresanlarla birlikte
kullanimimnin depresyon semptomlarinda 6nemli bir
diizelme sagladig1 goriilmiistiir.

Parkinson hastaligi Akkermansia, Catabacter, Parkinson hastalarinda Prevotellaceae orani daha
Lactobacillus, Bifidobacterium, diisiiktiir. Parkinson hastalarina probiyotikler
Enterococcus faecalis, Roseburia, (Lactobacillus acidophilus, B. bifidum, L. reuteri ve
Fecalibacterium, Prevotellaceae, Lactobacillus fermentum) uygulandiginda, tedavi

Blautia, Coprococcus, Lachnospira sonrasinda hareketlerde iyilesme gorilmistiir.
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Tablo 6: Mikrobiyotanin incelenen tiim konularin bilesimi

Konu [liskili Norolojik

Etkileri ve Bulgular

Hastaliklar/Noropsikiyatrik Bozukluklar

Norotransmitterler ve mikrobiyota

- Glutamat, Dopamin, Serotonin, GABA - Mikrobiyotanin neurotransmitter

seviyelerini etkileme potansiyeli
vardir.

Bagisiklik ve inflamasyon iliskisi
Indiikleyiciler

- Proinflamatuar sitokinler, Inflamasyon - Mikrobiyota, bagisiklik sistemi ve

inflamasyonun diizenlenmesinde rol
oynar.

Prebiyotikler ve probiyotikler

- Bagirsak saghigi ve diizenli fonksiyon - Prebiyotik ve probiyotik takviyeleri,

noropsikiyatrik bozukluklarda olumlu
etkilere sahiptir.

Yakin tarihli bir ¢alisma, yasli insanlar tarafindan
yapilan diizenli egzersizin Alzheimer hastaligina karsi
koruyucu oldugunu, biligin gerilemesini yavaslattigini
gostermistir (18,20,22). Yine yakin tarihli bir inceleme,
Firmicutes ve Actinobacteria’yr egzersize yanit veren
ana filum olarak tanimlamigtir ve egzersizin etkili
oldugu sonucuna varmustir (20,21). Kang ve ark.’in
fareler iizerinde yaptig1 egzersiz ¢alismasinda egzersizin
hafizada iyilesme ve bagirsak mikrobiyal toplulugunda
ciddi bir degisim yarattigini da gostermistir (22). Tablo
7’de  mikroorganizmalarin  egzersiz  ile iliskisi
gosterilmektedir.

Tablo 7: Mikroorganizmalarin egzersiz ile iligkisi
Mikroorganizmalar Mikroorganizmalara Bagh

Faktorler

- Egzersizle artar

Firmicutes

Bacteriodetes
Tenericutes

- Egzersizle azalir

- Egzersizle azalir

Ruminococcaceae - Baglamsal hafiza
tyilestirmesiyle
iliskilendirilir

Lachnospiraceae - Baglamsal hafiza

iyilestirmesiyle iligkilendirilir

Eubacteria - Egzersizle artar
Roseburia - Egzersizle artar
Clostridia - Egzersizle artar
Prevotella - Egzersizle azalir

Bacterioides - Egzersizle azalir

Bunun yaninda bagirsak disbiyozunun Alzheimer,
Parkinson, Huntington ve motor néron hastalig1 ve bazi
diger norodejeneratif hastaliklarla iligkili oldugu da
kanitlanmistir (24).

Bagirsak bakterileri gastrointestinal sistemde sindirim,
ekstraksiyon ve absorbsiyon gibi temel siirecin
diizenleyicisi roliindedir. Ayni zamanda kommensal
bakterilerin, patojenik bakterilere kars1 bir ilk bagisiklik
tepkisini giliglendirdigine ait kanitlar da mevcuttur
(22,24).

Bagirsak mikrobiyotasi ve endokrin sistem birbirlerini
cesitli yonlerde etkilemistir. Glukoz metabolizmasin-
daki herhangi bir degisiklik (genetik, beslenme, uzun
stireli obezite) ve bu degisiklikligin bozulmasi igin
alinan ilaglarin bagirsakta disbiyoz yaptigi goriilmiistiir.
Diger endokrin organlarda da (tiroid, {ireme sistemi
gibi) benzer etkiler olugmustur. Bagirsak mikrobiyo-
munun kardiyovaskiiler hastalik riskini arttirabildigi
veya azaltabildigi yaymlarda goriilmiistiir, sebebinin ise
bagirsak mikrobiyomu tarafindan {iiretilen metabolitler
ya da safra asitleri oldugu goriisii one g¢ikmaktadir.
Mikrobiyota-bagirsak-beyin ~ ekseni  ve  ¢esitli
norolojik/noropsikiyatrik bozukluklar iligkisinin
incelenmesinde ¢alismalar; bagisiklik sistemi, vagus
siniri ve mikrobiyal metabolitler gibi farkli yollar
araciligiyla mikrobiyota-konak etkilesimlerinin roliinii
vurgulamaktadir.  Prebiyotikler ve  probiyotikler
noropsikiyatrik bozukluklarin yonetiminde umut vericCi
bir potansiyele sahip oldugunu destekler c¢aligmalar
mevcuttur.  Mikrobiyota-bagirsak-beyin  ekseni'nin
saglik ve hastalik tizerindeki etkisini anlamak, terapotik
hedeflerimizi  netlestirecek ve hedefe  yonelik
miidahelelere yol agacaktir gibi goriinmektedir.

Catisma Beyani: Yoktur.

Arastirmacilarmn Katki  Orami Beyani:  Ana
fikir/Planlama: BE, DT, SBK, JSG; Analiz/Yorum: BE,
DT, SBK; Veri Saglama: BE, DT, SBK, JSG; Yazim:
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DT, SBK, JSG; Onaylama: JSG
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Derleme

WHITE SPOT LESIONS: DIAGNOSIS AND TREATMENT

METHODS

Beyaz Nokta Lezyonlari: Tani ve Tedavi Yontemleri

Merve HABERAL!

1 Department of Restorative Dentistry, Faculty of Dentistry, Kirikkale University, KIRIKKALE, TURKEY

ABSTRACT

White spot lesions are early caries lesions with a milky white

opaque appearance, clearly distinguishable from the
surrounding intact enamel due to the difference in refractive
index between the intact enamel and the demineralized area.
Diagnosing these lesions and treating them early prevents the
excessive loss of material in the dental tissue that will occur as
the caries progresses. This review is mainly focusing on, the
development, diagnosis and management of the white spot

lesions.

Keywords: Dental caries, white spot lesion, demineralization,
remineralization, resin infiltrant

(074

Beyaz nokta lezyonlari, saglikli mine ile demineralize alan
arasindaki kirtlma indeksi farki sonucunda cevredeki saglikli
mineden agik¢a ayirt edilebilen, siit beyazi opak goriiniime
sahip baslangi¢ ¢iiriik lezyonlaridir. Bu lezyonlarin tanisinin
konulup erken tedavi edilmesi, ¢ilirigiin ilerlemesiyle olusacak
dis dokusundaki asir1 madde kaybini engeller. Bu derlemede,
beyaz nokta lezyonlarinin olusumu, tani ve tedavi yontemleri

incelenmistir.

Anahtar Kelimeler: Dis ¢iiriigii, beyaz nokta lezyonu,
demineralizasyon, remineralizasyon, rezin infiltrant

E Correspondence / Yazigma Adresi:

LT Phone / Tel: +905366592335
-Jr Received / Gelis Tarihi: 29.12.2023

v Dr. Merve HABERAL

W=t Department of Restorative Dentistry, Faculty of Dentistry, Kirikkale University, KIRIKKALE, TURKEY
i E-mail / E-posta: mervehaberal@hotmail.com

Accepted / Kabul Tarihi: 01.02.2024

KUTFD | 109


https://orcid.org/0000-0003-2804-0947
mailto:mervehaberal@hotmail.com

Haberal M.
White Spot Lesions

KU Tip Fak Derg 2024;26(1):109-116
Doi: 10.24938/kutfd.1409260

INTRODUCTION

In today's dentistry, it is a priority to diagnose dental
caries in the early stages and reverse this process. For
this purpose, preventive applications aim to prevent
demineralization before it occurs, to remineralize
demineralized areas before cavitation occurs, and to
restore tooth-hard tissues to their former health (1).
Early diagnosis and treatment of caries lesions allow the
physician to perform easy-to-apply treatments in a
shorter period of time, easy tolerance of the treatment by
the patient, and economic and conservative applications
).

White Spot Lesions

White spot lesions, which are limited to enamel, are the
earliest stage of caries formation. White spot lesions,
also called 'initial caries', 'early enamel caries', or
'smooth surface caries’, occur as a result of
demineralization that starts when the pH in the oral
environment falls below the critical value of 5.5 and
remains at this value for 30 minutes (3). The opaque
white appearance is due to the loss of minerals in the
subsurface enamel and the different reflection of light
compared to intact enamel. However, these areas should
be differentiated from hypocalcified areas. In the
differential diagnosis of these lesions, visual and probe
examinations after drying the lesion with air spray are
important. When the surface is wet, white spot lesions
look translucent, but after they are dried with air spray,
they appear opaque white. Conversely, hypocalcified
defects exhibit opaque white pigmentation on dry
surfaces and are unaffected by environmental
conditions. The surface of the earliest caries lesions is
porous and softer, even though both lesions have a non-
cavitated surface. Dental plaque formation is not seen on
surfaces with hypocalcified defects, although it is
typically apparent on surfaces with early caries lesions
(4). White spot lesions are common in orthodontically
treated patients, and these lesions may cause aesthetic
problems even years after treatment (5). In the literature,
the prevalence of white spot lesions varies between 23%
and 95% when different evaluation methods are used (5-
7).

The white spot lesion consists of 4 layers from the
outside to the pulp: the superficial layer, the lesion body,
the dark layer, and the translucent layer (2). The
superficial layer is the outermost, hardest, and most
difficult to dissolve the layer of enamel caries. It is more
porous than intact enamel. The pores are wider than the
pores in a normal enamel structure. This layer is
permeable to ion diffusion. Thus, the migration of
calcium and phosphate minerals belonging to the enamel
structures dissolved in the lower layer to the surface and
the migration of fluoride from the outside to the enamel
surface make the superficial layer more resistant to acid
attacks. The superficial layer becomes hypermineralized

by remineralization from the outer part and the
accumulation of the structures destroyed by the deeper
caries layers in this layer. The lesion body forms the
largest part of the enamel caries below the superficial
layer and can be observed on radiographs in advanced
lesions. It contains 24% less mineral by volume than
intact enamel. The area is highly porous. The pore
volume, which is 5% near the superficial layer, increases
to 25% towards the center of the body. The dark layer
lies beneath the lesion body and appears dark under
polarized light microscopy. The large pores in the caries
body become micropores in the dark layer. These
micropores are formed by the accumulation of material
into large pores, that is, by remineralization. Longer
remineralization treatment is required for white spot
lesions with a large dark layer. The layers where
remineralization is observed in white spot lesions are the
dark layer and the superficial layer. The translucent
layer distinguishes carious enamel structure from
normal, intact enamel. Retzius lines and transverse lines
of prisms are completely absent or very reduced. Both
large pores and micropores were found in the structure
of the translucent layer which is ten times more porous
than normal enamel (8,9).

Today, dentists aim is to treat these lesions with non-
invasive methods and to take precautions by identifying
all risk factors and preventive treatments in order not to
lose the aesthetics and functions of the teeth.

Methods Used in the Diagnosis of White Spot Lesions
1. Visual and Radiographic Evaluation

In the light of standardized examination, visual
inspection, probing, and radiography have been used for
diagnostic purposes for many years. By spreading
caries-causing bacteria from the affected location to
other areas or by stimulating the formation of occlusal
caries in its early stages, probe inspection may result in
iatrogenic damage (10). Today, probe examination is not
preferred because it may damage non-cavitating
surfaces. A blunt-tipped periodontal probe can be used
to check the surface structure of the lesion. Quantitative
grading of the severity, progression, or regression of
lesions detected by visual examination is important for
determining the correct treatment strategy (11). It is
possible to minimize the examiner's interpretation and
increase reproducibility by using detailed visual indices.
The addition of conventional radiographs to the visual
examination is helpful for making the diagnosis.
However, occlusal lesions where the outermost enamel
layer is intact and there is no macroscopic distortion are
difficult to diagnose, and radiation is the most obvious
disadvantage (12). Additionally, in order to interpret
radiographs and  differentiate  between intact,
demineralized and carious teeth, a software can be used.
This software in the Logicon system (Logicon Caries
Detector™; Carestream Dental, Atlanta, USA) analyzes
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and correlates radiographs with clinical pictures and
generates a graphical chart (13).

2. Laser Fluorescence

The laser fluorescence method is based on the
measurement of the difference in fluorescence between
intact and carious enamel surfaces after the application
of light to dental tissue. One of the most widely used
device is DIAGNOdent (KaVo Dental, Biberach,
Germany) (11). Afterward, some features of
DIAGNOdent were developed, and a DIAGNOdent Pen
(KaVo Dental, Biberach, Germany) device working
with the same mechanism was produced. Its lightweight,
practical usage, and ability to rotate the tips around its
axis are important advantages compared to
DIAGNOdent (11,14).

3. Quantitative Light-activated Fluorescence (QLF)
It's a type of laser fluorescence that works by using light
rather than a laser. Green fluorescence from hard tissues
is stimulated by blue light that is applied to the teeth
during QLF. Demineralized areas seem darker and have
a reduction in this natural glow (15). This method gives
successful results, especially on flat surfaces (16).

4. Fluorescence Camera

A fluorescence camera is an intraoral camera that
records the reflected light as a digital image by applying
a violet-colored light (A=405 nm) to the tooth (16).
VistaCam iX (Diirr Dental, Bietigheim-Bissingen,
Germany) is a camera system launched in 2007. The
head of the system, which is used for caries detection is
called VistaProof (Diirr Dental, Bietigheim-Bissingen,
Germany) (17).

5. Electronic Caries Monitor (ECM)

Due to the porosity of demineralized enamel, these areas
are filled with saliva, and electrical conduction is
increased. Intact enamel surfaces have a limited
conductivity. These days, the electronic caries monitor
(ECM; Lode Diagnostic, Groningen, The Netherlands)
is the most significant tool employed for this aim. While
ECM performs better on smooth surfaces, it is less
effective on occlusal surfaces (18).

6. Alternating Current Impedance Spectroscopy
Another technique based on measuring electrical
conductivity is the spectrophotometer with alternating
current impedance (CarieScan Pro; CarieScan Ltd.,
Dundee, Scotland). This technique detects soft-surface
and occlusal caries using a variety of electrical
frequencies. This approach is more dependable than
ECM since it is not impacted by dyes or discoloration
(29).

7. Canary System

Canary is a laser system for the visualization of tooth
structure and caries by using a combination of heat and
light. The basis of both frequency domain laser-induced
infrared photothermal radiometry and modulated
luminescence technologies is the measurement of the

tooth's absorption of infrared laser light in proportion to
the temperature change that results. Compared to visual
methods, the thermal energy conversion of optical
energy offers a more accurate evaluation of tissue
density and lesion depth (20).
8. Fiber Optic Transillumination (FOT]I), Digital
Fiber Optic Transillumination (DIFOTI)
The early identification of caries is starting to benefit
from the fast advancement of imaging technologies.
Using light transmission, these techniques include
digital fiber optic transillumination (DIFOTI; Electro-
Optical Sciences, Irvington, NY, USA) and fiber optic
transillumination (FOTI; Electro-Optical Sciences,
Irvington, NY, USA). Small, superficial white lesions
can be observed when fiber optic light is used; a strong
light beam enters the tooth and experiences optical
refraction (21). The DIFOTI technique can identify
demineralization as early as two weeks, but it is unable
to gauge the extent of the lesion (22). DIAGNOcam
(KaVo Dental, Lake Zurich, IL, USA), in which the
fiber optic transillumination system is combined with a
camera, is a newly developed system that works on the
principle of simple transillumination and uses
stimulating light at a wavelength of 780 nm near infrared
(23).
9. Ultrasound
When using ultrasonography, high-frequency sound
waves that the probe applies are reflected back from the
tissues and transformed into electrical pulses, which are
then measured. Research has demonstrated that
ultrasonography is an effective technique for treating
deep dentin lesions, but its use in assessing
remineralization is even greater (24,25). The sensitivity
and specificity of the method were reported to be 88%
and 86%, respectively, in a study comparing
ultrasonography, histology, and ultrasound to detect
white spot lesions in mandibular molars. The study
concluded that ultrasound is a useful tool in the detection
of these lesions (26).
10. Optical Coherence Tomography (OCT)
Optical coherence tomography (OCT) combines low-
coherence interferometry with confocal microscopy to
produce high-resolution pictures of around 10-20 pm
using infrared light. With OCT, precision is quite good.
After being exposed to acid for 24 hours, it might exhibit
early mineral alterations in vivo (27).
Classifications Used in the Diagnosis of White Spot
Lesions
1. Nyvad System
The Nyvad system is a reliable method for the visual and
tactile evaluation of caries lesions with and without
cavitation. According to this system, the carious lesion
is classified as active or inactive by evaluating only the
clinical features of the surface (opacity, presence of
cavitation) (Table 1) (28).

KUTFD | 111



Haberal M.
White Spot Lesions

KU Tip Fak Derg 2024;26(1):109-116
Doi: 10.24938/kutfd.1409260

Table 1: Nyvad criteria for caries lesion

0 Sound

Active caries (intact surface)

Active caries (surface discontinuity)

Active caries (cavity)

Inactive caries (intact surface)

Inactive caries (surface discontinuity)

o OB WIN (-

Inactive caries (cavity)

2. Universal Visual Scoring System (UniViSS)

This system was developed to overcome the deficiencies
of previous systems and to meet new requirements. In
this system, evaluation was made in three steps (29).
Step 1: Lesion detection and caries severity assessment;
Six scores are used to assess the severity of caries.
Score F is the first visual sign of a caries lesion.

Score E, established caries lesion;

Score M, microcavity and/or localized enamel
breakdown;

Score D, dentin exposure;

Score L, large cavities;

Score P is recorded as pulp exposure.

Step 2: Assessment of coloration: Four scores are used.
Score 1, white;

Score 2, white-brown;

Score 3, dark brown;

Score 4 recorded as greyish translucent.

Step 3: Activity assessment:

Lesion activity is recorded as yes or no.

Assessment for occlusal pits and fissures:

Active;

- If detected several years after the eruption of the
tooth,

- Ifthere'sa vinyl record,

- Anenamel surface that appears dull and rough after
air drying,

- Microcavities,

- White or white-brown coloration,

- Soft, wet, and colored dentin.

Inactive;

- A permanent image for years,

- Novinyl,

- Smooth and shiny appearance after drying with
roasting,

- No pathological progression,

- Brown discoloration of the enamel,

- Sound, dry, and uncolored dentin.

3. The International Caries Detection Assessment

System (ICDAS)

In 2002, the International Caries Diagnosis and

Assessment System (ICDAS) was developed as a guide

for caries diagnosis. In 2005, it was observed that the

current findings of the ICDAS criteria were insufficient
for evaluating lesion activity, and ICDAS Il was created
by modifying them. The ICDAS system categorizes
caries into 3 groups: coronal caries (pit-fissure, buccal-
lingual, mesial-distal), restoration and sealant-related
caries, and root caries. The ICDAS I criteria determined
for the flat surfaces of the teeth explained the stages of
caries from the first stages of demineralization until
cavitation occurs in six stages, as seen in Table 2 (30).

Table 2: ICDAS Il criteria (ICDAS= The International
Caries Diagnosis and Assessment System)

ICDAS- 11 Criteria
No change in enamel translucency after air
drying for 5 seconds

Visual changes after prolonged air drying
Significant visual change in enamel

Disruption of the surface integrity of opaque or
coloured enamel

Dark shadow reflected from dentin
Visually detectable cavitation reaching the
dentin

Cavitation involving more than half of the
dentin

oo || W N[O

Treatment of White Spot Lesions

There are two strategies in the treatment of white spot
lesions. The first one is based on the protection and
remineralization of the lesions. The second is
interventional treatments such as tooth whitening,
microabrasion, and resin infiltration.

1. Oral Hygiene

The main goal of contemporary dentistry is to stop the
course of disease by noninvasively managing early
caries lesions through remineralization. Maintaining
excellent dental hygiene is crucial for shielding teeth
against white spot lesions. Patients' education and
motivation will be the main means of achieving this. As
long as the surface of the initial enamel caries is intact,
it is suggested as the most effective control method to
ensure oral hygiene and mechanical removal of plaque
with a toothbrush and dental floss (31). Although it has
been shown that regular tooth brushing and flossing
habits are effective methods for reducing the amount of
plague on the tooth surface and preventing caries
formation, the wuse of fluoride and other
chemoprophylactic agents, together with mechanical
applications, is also of great importance for complete
caries control (32).

2. Regulation of Diet

Dietary fermentable carbohydrates are metabolized
anaerobically, and the organic acids produced
demineralize enamel and dentin, creating a local risk
factor for dental caries. Proteins such as cheese, milk,
and unrefined cereals are known to contain polyphenols,
organic phosphates, minerals, and chemical building
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blocks of foodstuffs such as cocoa and tea show a
bacteriostatic effect by inhibiting the metabolism of
pathogenic microorganisms (33).
3. Nano Hydroxyapatite
Hydroxyapatite is one of the few materials that can
support bone development and osseointegration without
degradation or dissolution. In a study by Swarup and
Rao, it was reported that hydroxyapatite dissolves under
acidic conditions, calcium and phosphorus ions are
released, and thus remineralization occurs (34).
4. Casein Phosphopeptide - Amorphous Calcium
Phosphate (CPP-ACP)
The CPP-ACP nanocomplex is incorporated into the
dental plaque structure and inhibits demineralization by
increasing plaque calcium and phosphate ion levels.
CPP-ACP-containing products are used in caries
prophylaxis, as a preventive treatment in individuals
with high caries risk, and in the treatment of white
enamel lesions in orthodontic patients (35).
5. Tricalcium Phosphate
Tricalcium phosphate is obtained by modifying sodium
lauryl sulfate with calcium. Since the beta form of
tricalcium phosphate is less soluble, the alpha form is
often preferred. Alpha-calcium phosphate is thought to
provide remineralization by increasing free calcium and
phosphorus levels (36). In an in vitro study on
remineralization of initial enamel lesions, tricalcium
phosphate was reported to provide more effective
remineralization than fluoride toothpastes (37).
6. Bioactive Glass
When the calcium sodium phosphosilicate (NovaMin®;
NovaMin Technology Inc., FL, USA), which is in the
class of bioactive glasses that have been used in
dentistry in recent years, comes into contact with saliva,
sodium, calcium, and phosphorus ions that can be used
for remineralization is released, and hydrocarbon apatite
similar to hydroxyapatite is formed (36).
7. Fluoride Applications
The caries-preventive effect of fluoride is explained by
three basic mechanisms that can be listed as preventing
demineralization, increasing remineralization, and
inhibiting bacterial enzymes (38). As a result of the
replacement of fluoride with hydroxyl ions in
hydroxyapatite crystals, fluoroapatite or
fluorohydroxyapatite crystals are formed. With in the
incorporation of fluoride into the tooth structure, the
resistance of the tissue against acid attacks increases,
and demineralization is prevented. The remineralization
capacity of fluoride depends on the amount of
bioavailable calcium and phosphate ions in saliva.
Fluoride shows a high tendency to bind to calcium.
Therefore, it attracts the calcium ions in the saliva to
itself, by interacting with the crystals on the tooth
surface and phosphate ions follow the calcium ions. The
calcium and phosphate ions lost as a result of

demineralization are restored to the tooth structure, and
remineralization is achieved (39).

8. Microabrasion

Microabrasion helps to improve the appearance of white
spot lesions by removing material from the outer layer
of the enamel, but the amount of material that needs to
be removed for the improvement of the appearance is
high. However, in the resin infiltration technique, only
the hypermineralized surface layer is removed, and the
low-viscosity resin can penetrate deep into the lesion
(40). When the effect of resin infiltration and
microabrasion on the aesthetic appearance of whitehead
lesions was analyzed, resin infiltration seemed to be
more effective than microabrasion for the aesthetic
improvement of whitehead lesions after 12 months of
follow-up (41).

9. Tooth Whitening Treatment

Whitening treatment is used to camouflage the
undesirable aesthetic appearance of white spot lesions
and developmental enamel opacities. This treatment has
limited aesthetic effects and has side effects such as
tooth sensitivity after treatment. The disadvantages of
this procedure include such results like; a decrease in the
microhardness of the enamel surface as in demineralized
enamel surfaces, a decrease in abrasion resistance, a
decrease in dentin microhardness, and a decrease in
dentin bond strength if restoration is performed
immediately or less than one week after whitening (42).
It has been shown that the decrease in the microhardness
of the enamel in bleached teeth can be restored by the
post-treatment remineralization process (43). Whitening
treatment is recommended for the removal of
discoloration after orthodontic treatment (44).
Demineralized areas formed during orthodontic
treatment can appear as white spot lesions adjacent to
the brackets and the free gingival margin. White spot
lesions can often be concealed by whitening the intact
enamel adjacent to the demineralized areas with
whitening treatment performed under the supervision of
a dentist.

10. Laser Application

When the laser is applied to the enamel surface, a
microgap is formed that allows important ions to remain
fixed instead of leaving the enamel during acid attacks
to which the enamel is exposed, and the surface
properties of the enamel are affected (45). Ca*?, PO4,
and F ions in saliva precipitate into these microgaps and
increase  the resistance of enamel against
demineralization. In addition, they also increase mineral
uptake from saliva (46). Topical fluoride laser usage has
been demonstrated to have a synergistic impact,
including enhanced fluoride absorption and reduced
enamel disintegration rate (47). The hydroxyapatite in
the tooth structure absorbs a significant amount of
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energy from the Er,Cr:YSGG laser, preventing surface
ablation. It only modifies the enamel's chemical
composition (48). It has been demonstrated that low
intensity Nd:YAG laser irradiation is beneficial in
preventing occlusal caries in the pits and fractures of
deciduous teeth (49). Given the difficulty of utilizing
fluoride, CO- lasers are equally useful in the control of
demineralization, with advantages such as rapid,
convenient, and simple application, particularly in
children (50). Further research is required to determine
how long-lasting laser treatments are in preventing
dental caries and how they affect white spot lesions by
remineralizing them.

11. Ozone Application

Ozone's potent oxidizing activity and consistent
microbiocidal impact make it a viable alternative
therapy option. It destroys the acid-producing bacteria
that cause caries and breaks down the cell membranes of
bacteria, viruses, and fungus. Nevertheless, this course
of therapy is limited to eliminating germs from the
external surface of the enamel lesions and halting the
demineralization process (51).

12. "Etch-Bleach-Seal' Technique

Another  conservative  treatment  option  for
developmental enamel opacities is the "etch-bleach-
seal" technique. In this technique, it is aimed at
penetrating the fissure sealer into the enamel surface,
similar to resin infiltrant, and improving the aesthetic
appearance by changing the light refractive index of the
enamel. In this technique, the enamel surface is first
roughened with 37% orthophosphoric acid for 60
seconds, then 5% sodium hypochlorite is applied to the
roughened enamel surface for 5-10 minutes to whiten it.
The enamel surface is roughened again with 37%
orthophosphoric acid for 60 seconds, and the treatment
is completed by covering the porous surface with fissure
sealant (52).

13. Restorative Procedures

Direct and indirect composite resin restorations and
porcelain veneers can be used in the treatment of white
spot lesions and developmental enamel opacities where
minimally invasive treatments are not successful and
material loss is observed. Composite restorations and
porcelain veneers, which are the last option for an
aesthetic appearance, cause the loss of some intact tooth
structure and are more costly. However, in very severe
cases, they provide the most aesthetically pleasing result
(53).

14. Resin Infiltration Treatment

In the early period, it is possible to penetrate low-
viscosity resins into the highly porous structure of the
caries lesion, occlude this area, and stop the caries. In
order to increase the penetration depth of the resin, it is
necessary to use a resin with a high penetration
coefficient as well as remove or perforate the superficial

layer with a low porous structure. In the studies, it has
been found that materials with a higher penetration
coefficient provide better penetration with longer
application times, and it has been reported that the resin
with these properties is TEGDMA (54,55). Resin
infiltration treatment can be used in the white spot
lesions that occur on flat surfaces after orthodontic
treatment, large opaque band-shaped lesions on the
tooth surface, molar-incisor hypomineralization,
hypoplasia caused by trauma, mild and moderate
fluorosis cases, and opaque band-shaped lesions
observed due to fluorosis. The resin infiltration
technique neither generates pulpal inflammation or
tenderness after application, nor causes gingivitis or
periodontitis, is easily tolerated by patients, does not
require local anesthesia during the procedure, and since
the refractive index of the resin (RI: 1.52) is similar to
that of healthy enamel (RI: 1.62), it can mask white spot
lesions by changing the light reflection characteristics of
enamel (52).

Icon (DMG, Hamburg, Germany) is a product
developed for the microinvasive treatment of initial
carious lesions. It is sold on the market in two separate
sets, one for aproximal surfaces and one for flat surfaces.
Each set contains acid (Icon-Etch), ethanol (Icon-Dry),
resin infiltrant (Icon-Infiltrant), and special application
tips. Chemically, Icon-Etch contains 15-20%
hydrochloric acid, pyrogenic silicic acid, and a surface-
active substrate. Icon-Dry contains 99-100% ethanol.
Icon-Infiltran contains a methacrylate-based resin
matrix, initiators, and additives. The first stage of Icon
application is the application of 15% HCI acid (lcon-
Etch) to the surface of the initial enamel lesion for 2
minutes to remove the superficial layer of the lesion. In
the second stage, 99% ethanol (Icon-Dry) is applied for
30 seconds to ensure that the lesion is sufficiently
dehydrated. In the last stage, TEGDMA (lcon-
Infiltrant), a resin with high penetration capacity, is
applied for 3 minutes and then polymerized for 40
seconds with a light source with a wavelength of at least
450 nm. Hydrochloric acid (15% HCI) and
orthophosphoric acid were used to remove the
hypermineralized superficial layer, and it was found that
the application of HCI acid for 120 seconds was superior
to the application of 37% orthophosphoric acid gel to
remove the superficial layer of enamel lesions (56). In
contrast to microabrasion of enamel, this technique only
abrades 30-40 pm. With this technique, the abrasion of
intact and demineralized enamel is at the same rate
because no pressure is applied. Studies have shown that
resin infiltration reduces surface roughness, improves
microhardness, and masks the color of demineralized
lesions at the initial stage (57,58). It was found that
enamel infiltrated with Icon showed a significant color
change after staining compared to intact enamel in a
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study by Araujo et al. on bovine teeth to evaluate the
color stability of white spot lesions and the whitening
effect of resin infiltration after staining on infiltrated and
stained surfaces. Therefore, in order to extend the life of
resin infiltration in cosmetically significant places,
patients should refrain from consuming colored food
and beverages. However, whitening treatment can be
applied successfully if the infiltrant becomes discolored
(59).
CONCLUSION

Early diagnosis and treatment of demineralization of the
enamel surface is significantly important for the
preservation of the natural structure of the tooth. Initial
caries lesions can be controlled by educating and
motivating the patient in terms of oral hygiene.
Remineralizing agents such as topical fluoride
applications, CPP-ACP, antiseptics, lasers, and ozone
applications can be used for treatment. In cases where
the white, opaque appearance of the lesions can not be
treated aesthetically, there are a couple of applications
that can be used for treatment such as, tooth whitening,
microabrasion, or restorative. The resin infiltration
technique is a very effective method to correct and
maintain the appearance of white spot lesions in
appropriate cases.
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Olgu Sunumu

MENINGOTHELIOID NODULES COEXISTING WITH
PULMONARY HYDATID CYST: ARARE CASE REPORT

Pulmoner Hidatid Kist ile Birlikte Bulunan Meningotelioid Nodiiller: Nadir Bir Vaka
Sunumu
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ABSTRACT
Meningothelioid nodules are rare and usually benign pulmonary

nodules. We present this case report because it represents the
first reported case of an association between meningothelioid
nodules and a pulmonary hydatid cyst.

A 48-year-old Turkish female patient presented with a cough
and hemoptysis lasting for a week. Chest computed tomography
images revealed a well-circumscribed, unilocular cystic lesion
in the left lower lobe of the lung, displaying the typical “double-
wall sign” of a hydatid cyst. It was decided that the patient
would undergo thoracoscopic wedge resection of the hydatid
cyst in the left lower lobe. Microscopic examination revealed
multiple perivenular nodules composed of epithelioid cells with
round to oval nuclei, a moderate amount of eosinophilic
cytoplasm, and finely granular chromatin in hematoxylin-eosin
sections. Whorling of tumor cells was observed focally in most
areas. Some cells exhibited pseudonuclear inclusions. The
surrounding lung parenchyma contained hydatid cysts. Based
on these histopathological and immunohistochemistry findings,
a diagnosis of a meningothelioid nodule and a hydatid cyst was
made.

We encountered a rare case of coexisting meningothelioid
nodules and a pulmonary hydatid cyst. Careful pathological,
clinical, and radiological examination are required for the
definitive diagnosis of meningothelioid nodules, and they can
provide an excellent prognosis with surgery.

Keywords: Meningothelioid nodule, pulmonary chemodectoma,
pulmonary hydatid cyst

(074
Meningotelioid nodiiller nadir goriilen ve genellikle benign
pulmoner nodillerdir. Bu olgu sunumunu, meningotelioid
nodiiller ile pulmoner hidatid kist iligkisini rapor eden ilk olgu
olmasi nedeniyle sunduk.

48 yasinda Tirk kadin hasta, bir haftadir siiren Oksiiriikk ve
hemoptizi sikayetiyle bagvurdu. Toraks bilgisayarli tomografi
goriintiilerinde akcigerin sol alt lobunda hidatid kist i¢in tipik
“cift kontiir bulgusu” gosteren iyi smirli, unilokiiler kistik
lezyon goriildii. Hastaya sol alt lobdaki hidatid kist nedeniyle
torakoskopik wedge rezeksiyon yapilmasma karar verildi.
Mikroskobik degerlendirmede hematoksilen-eozin kesitlerinde
yuvarlak-oval niikleuslu, orta genislikte eozinofilik sitoplazmali
ve agik graniiler kromatinli epitelioid hiicrelerden olusan ¢ok
sayida periveniiler nodiil goriildii. Cogu bolgede fokal olarak
girdaplanmis timor hiicreleri mevcuttu. Hiicrelerin bazilarinda
Cevredeki
parankiminde hidatid kist goriildi. Bu histopatolojik ve

psodoniikleer  inkliizyonlar  izlendi. akciger
immiinohistokimyal bulgulara dayanarak meningotelioid nodiil

ve hidatid kist tanis1 konuldu.

Meningotelioid nodiiller ve pulmoner hidatid kistin bir arada
bulundugu nadir bir olguyla karsilastik. Meningotelioid
nodiillerin kesin tanisi igin dikkatli bir patolojik, klinik ve
radyolojik inceleme gereklidir ve cerrahi ile mitkemmel bir
prognoz saglanabilir.

Anahtar  Kelimeler: ~ Meningotelioid  nodiil,

kemodektoma, pulmoner hidatid kist

pulmoner
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INTRODUCTION

Meningothelioid nodules are rare pulmonary nodules
that are usually benign and silent, often discovered
incidentally at autopsy or in surgical specimens (1).
They may mimic adenocarcinoma in situ, tumorlet,
carcinoid tumor, and paraganglioma. The etiology of
meningothelioid nodules remains unclear. This case
report highlights the first documented instance of an
association between meningothelioid nodules and
pulmonary hydatid cysts. The potential link between
these conditions is not well-understood, prompting
further investigation. We present this case to bring
attention to this unique association and to underscore the
need for awareness and further research into the
relationship between meningothelioid nodules and
pulmonary hydatid cysts.

CASE REPORT
A 48-year-old Turkish female patient with a history of
heavy smoking visited our hospital complaining of
cough and hemoptysis lasting for a week. Although the
patient had hypertension, she denied any other
symptoms. Physical examination and laboratory test
results, including tumor markers, were normal. The
patient exhibited no respiratory failure during the
pulmonary  function testing. Chest computed
tomography images revealed a well-circumscribed,
unilocular cystic lesion in the left lower lobe of the lung,
displaying the typical “double-wall sign” indicative of a
hydatid cyst. It was decided that the patient would
undergo thoracoscopic wedge resection of the hydatid
cyst in the left lower lobe. The resected material
measured 6x5x3 cm, with the cut surface revealing well-
circumscribed spherical cysts of 30 mm in diameter or
larger. The cyst had a fibrous border and contained
several daughter cysts. Additionally, several millimetric
white nodules were randomly distributed throughout the
lung parenchyma. The surgical specimens were fixed in
10% neutral formaldehyde and embedded in paraffin.
Subsequent staining with hematoxylin- eosin and
examination under an optical microscope revealed
multiple perivenular nodules composed of epithelioid
cells with round to oval nuclei, a moderate amount of
eosinophilic cytoplasm, and finely granular chromatin.
Whorling of tumor cells was seen focally in most areas
(Figure 1A). Some cells displayed pseudonuclear
inclusions, but there was no evidence of necrosis or
mitotic figures. The surrounding lung parenchyma
showed cysts with inner (protoscolices), middle
(germinal membrane) and outer (acellular laminated
membrane) layers, with no evidence of interstitial
fibrosis or dysplastic changes in the bronchial or
alveolar epithelium. Immunohistochemical profiling
indicated that the nodules were positive for epithelial
membrane antigen, progesterone receptor, and vimentin,

and negative for cytokeratin AE1 /AE3, synaptophysin,
chromogranin, CD56, and S100 protein (Figure
1B,C,D). Based on these histopathological and
immunohistochemical findings, a diagnosis of
meningothelioid nodule and hydatid cyst was made. The
patient has remained free from recurrence one year after
surgery.
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Figure 1: (A) Histopathologic examination findings.
Photomicrograph obtained by thoracoscopic wedge resection
shows epithelioid cells arranged in a whorled pattern (arrows)
(H&E staining). Immunohistochemical staining for (B)
epithelial membrane antigen (EMA), (C) progesterone
receptors (PR), and (D) vimentin shows positive staining of
meningothelial cells (arrows). (Original magnification, X200.)

DISCUSSION

Korn et al. described these nodules as tumors resembling
chemodectomas, due to their  characteristic
microstructure, cytological features, and presence
adjacent to vessels (2). Later, immunohistochemical
staining of these cells, showing positivity for epithelial
membrane antigen, progesterone receptor, and vimentin,
supported the notion of meningeal derivative rather than
the neuroendocrine origin (3). More recently, Lonescu
et al. found that meningothelioid nodules and
intracranial meningiomas were unrelated (4). Further
investigations by Niho et al. and Lonescu et al.
suggested that meningothelioid nodules were reactive
rather than neoplastic lesions (4,5). Currently, the
significance or origin of meningothelioid nodules
remains unknown. This case represented the first
reported instance of coexisting meningothelioid nodules
and pulmonary hydatid cyst, leaving it unclear whether
there is a relationship between meningothelioid nodules
and pulmonary hydatid cysts. Most patients are
asymptomatic, with the reported incidence of these
nodules is 7-13.8% at surgical resection (3,6).
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Meningothelioid nodules are observed more often in
females, affecting patients aged 22 to 84 years (mean
age 62) (3). The underlying pathogenesis is unclear, and
they are more frequently noted in patients with
underlying chronic lung disease (3). Asakawa et al.
found that among patients with meningothelioid
nodules, 64% had adenocarcinoma, 7% had squamous
cell carcinoma, 7% had atypical adenomatous
hyperplasia, and 21% had metastatic lung tumors from
colorectal cancer (7). Additionally, meningothelioid
nodules were found more frequently in patients with
malignant lung tumors (7.3%) than in those with benign
tumors, according to Mizutani et al.(6). The lesions are
most often solitary or few, with diffuse bilateral nodules
being extremely rare (1). Meningothelioid nodules tend
to be located in the peripheral zone and even on the
interlobar pleura (8). They can occur in all pulmonary
lobes, with a similar incidence frequency between
lobes (6). Usually benign, surgery can provide an
excellent prognosis for meningothelioid nodules.
Microscopic examination and differential diagnosis
considerations include tumorlet, carcinoid tumor,
meningioma, and paraganglioma. Tumorlet and
carcinoid tumors exhibit higher nuclear-cytoplasmic
ratios, a more stippled chromatin pattern, and more
elongated shapes. Immunohistochemically, tumorlets
and carcinoid tumor show weak cytoplasmic reactivity
for cytokeratin and are also immunoreactive with
chromogranin, synaptophysin, and CD56. Lesions
smaller than 5 mm are termed tumorlets, while those
larger than 5 mm are termed carcinoid tumors. These
histopathological and immunohistochemical features
distinguish tumorlets and carcinoid tumor from
meningothelioid nodules. Pulmonary meningiomas are
clonal neoplastic lesions, usually presenting as lung
masses rather than minute nodules. Unlike
paraganglioma, sustentacular cells are absent in the
meningothelioid nodule, and there is no expression for
S100 protein.

In conclusion, we encountered a rare case of coexisting
meningothelioid nodules and pulmonary hydatid cysts.
Neuroendocrine tumors should be excluded before
diagnosing a meningothelioid nodule, as misdiagnosis
can lead to irreversible results due to differences in
treatment strategies. Careful pathological, clinical, and
radiological examination is required for a definitive
diagnosis of meningothelioid nodules, which can
provide an excellent prognosis with surgery.
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