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ARASTIRMA YAZISI / RESEARCH ARTICLE
MADDE KULLANIM BOZUKLUGU TANILI HASTALARDA
ALEKSIiTiMi VE ALGILANAN STRES iLiSKiSININ ARASTIRILMASI

INVESTIGATION OF THE RELATIONSHIP BETWEEN ALEXITHYMIA AND PERCEIVED STRESS
IN PATIENTS DIAGNOSED WITH SUBSTANCE USE DISORDER

Kiibra SEZER KATAR, Gamze ZENGIN ISPIR, Mustafa DANISMAN

Saglik Bilimleri Universitesi, Ankara Egitim ve Arastirma Hastanesi,
Alkol ve Madde Tedavi ve Egitim Merkezi, Psikiyatri Klinigi

OZET

AMAC: Calismamizda, madde kullanim bozuklugu tanili has-
talarda, duygulari tanima, ifade etme, disa doniik diisinme ve
hayal gliciinde kisitlilikla karakterize bir kisilik 6zelligi olarak
tanimlanan aleksitimi ile algilanan stres arasinda iliskinin aras-
tinlmasi amaglanmistir.

GEREC VE YONTEM: Hastanemiz alkol ve Madde Bagimlilig
Tedavi Merkezi'ne (AMATEM) basvuran 52 madde kullanim bo-
zuklugu tanili hasta ve benzer sosyokaiiltiirel 6zelliklere sahip
ancak madde kullanim bozuklugu ve ek psikiyatrik rahatsizligi
olmayan 50 saglikli kontrol dahil edilmistir. Katiimcilar sosyo-
demografik veri formu ile Toronto Aleksitimi Olcegdi-20 (TAO-
20), Algilanan Stres Olcegi (ASO) élceklerini doldurmustur.

BULGULAR: Hasta grubunda ASO ile TAO-20'nin duygulari ta-
nimada gucliik (r=0,685) ve duygular séze dokmede giiglik
(r=0,515) alt boyutlari arasinda anlamli bir korelasyon saptan-
mistir (p<0,01). Kontrol grubunda ise ASO ile TAO-20'nin tiim alt
boyutlari arasinda daha dustik fakat anlamli korelasyon belir-
lenmistir (r=0,318-0,394, p<0,05). Gruplar arasi bagimsiz T-tes-
ti sonuclarina bakildiginda ise TAO-20 alt boyutlar (duygulari
tanimada gclik, duygulari sozde dokmede gicliik, disa doniik
distinme) acisindan hasta grubu lehine anlamli farkliliklar oldu-
gu gorilmistir (p<0,05).

SONUG: Aleksitimi madde kullanim bozuklugu olan kisilerde
daha yiksek seviyelerde karsimiza ¢ikmakta ve algilanan stres
seviyeleriyle kontrol grubuna gore daha gticli iliskiler kurmak-
tadir.

ANAHTAR KELIMELER: Aleksitimi, Alkol tiiketimi, Madde kulla-
nimina bagli bozukluklar, Opiyat bagimhlhig.

Gelis Tarihi / Received:19.12.2023
Kabul Tarihi / Accepted: 20.03.2024
Yazigsma Adresi / Correspondence: Dr. Kiibra SEZER KATAR

ABSTRACT

OBJECTIVE: In our study, it is aimed to investigate the relati-
onship between perceived stress and alexithymia, which is de-
fined as a personality trait characterized by a limited ability to
recognize and express emotions, externally-oriented thinking,
and imagination, in patients diagnosed with substance use di-
sorder.

MATERIAL AND METHODS: 52 patients diagnosed with subs-
tance use disorder who applied to our hospital’s Alcohol and
Drug Treatment Center (ADTC) and 50 healthy controls with
similar sociocultural characteristics but without substance use
disorder and additional psychiatric disorders were included.
Participants filled out the sociodemographic data form and
the Toronto Alexithymia Scale-20 (TAS-20) and Perceived Stress
Scale (PSS) scales.

RESULTS: In the patient group, a significant correlation was
found between the PSS and difficulty identifying feelings
(r=0,685) and difficulty describing feelings (r=0,515) subscales
of TAS-20 (p<0,01). In the control group, it was observed that
lower but significant correlations were established between
ASQ and all subscales of TAS-20 (r=0,318-0.394, p<0,05). When
the independent T-test results between the groups were exa-
mined, it was seen that there were significant differences in fa-
vor of the patient group in terms of TAS-20 subscales (difficulty
identifying feelings, difficulty describing feelings, externally-o-
riented thinking) (p<0,05).

CONCLUSIONS: Alexithymia occurs at higher levels in peop-
le with substance use disorder and has stronger relationships
with perceived stress levels than in the control group.

KEYWORDS: Alexithymia, Alcohol consumption, Substance re-
lated disorders, Opioid addiction.
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GiRiS

Madde kullanim bozuklugu, tim dinya-
da ozellikle gencler arasinda artan bir hiz-
la ilerleyerek ©nemli bir saglik sorunu ha-
line gelmistir. Literatirde alkol kullanim
bozuklugu ve madde kullanim bozuklugu pre-
valansini sirasiyla %8 ve %2-3 arasinda sapta-
yan epidemiyolojik calismalar bulunmaktadir
(1, 2). Madde kullanim bozuklugu tani ve te-

davi surecini olumsuz yonde etkileyebilecek
faktorlerin arastirlmasi 6nem arz etmektedir.

Aleksitimi, stireklilik gosteren, somatoform bo-
zukluk, depresyon, kaygi bozukluklari (6zellik-
le travma sonrasi stres bozuklugu ve obsesif
kompulsif bozukluk) gibi patolojilerde siklikla
karsimiza ¢ikmakla birlikte saglikh 6rneklemde
de goriilebilen bir kisilik 6zelligidir (3 - 5). Alek-
sitimi, duygulan tanima, ifade etme, disa doniik
dustinme ve hayal gliciinde kisithlikla karakteri-
ze bir kisilik 6zelligi olarak tanimlanabilir (6, 7).
Madde kullanim bozuklugu tanisinda da calisil-
mis olan bu kavram, toplum 6rneklemiyle karsi-
lastinldiginda alkol kullanan bireylerde daha sik
saptanmistir (8 - 10). Aleksitimi hastaliklara, al-
kol-madde kullanimina sekonder olarak ortaya
¢ikabilen bir durum fenomeni de olabilir (11).
Freyberger, sekonder aleksitiminin tibbi hasta-
hklara veya psikolojik rahatsizliklara bagh ortaya
¢ikabilecegini savunmustur (12). Messina ve ark.
ikincil aleksitiminin psikolojik bir travma ya da
tibbi bir hastaligin yarattigi psikolojik sikinti son-
rasi ortaya c¢ikabilecegini belirtmistir (13). Fakat
literatiirde ikincil ortaya ¢ikan alekstimi ile ilgili
sonuglar tutarsizdir (14). Literattire bakildiginda
opiyat kullanim bozuklugu olan kisilerde alek-
sitimi calismalarinin kisith oldugu saptanmistir.

Stres ve madde kullanim bozuklugu iliskisi li-
teratlirde siklikla c¢alisiimis olmasina karsin bu
kavrami aleksitimi ile birlestiren calisma sayisi
kisithdir (15 - 17). Stres-aleksitimi hipotezine
gore azalmis duygusal farkindalik, bas etmede
problemlere yol acarak kisinin daha fazla stres
altinda kalmasina ve ruhsal problemlere yol
acabilir (18). Aleksitimi ve madde kullanim bo-
zuklugu iliskisi cesitli cahsmalarla ortaya kon-
mustur ancak halen yeni calismalara ihtiyag
duyulmaktadir (19). Bu calismada amacimiz
stresin onemli bir presipitan faktér oldugu ka-
nitlanmis madde kullanim bozuklugu tanil
orneklemde aleksitimi siddetini arastirmaktir.

Kendi duygularini, bedensel durumlarini ve kar-
sisindaki bireyin duygularini okumakta gui¢lik
ceken aleksitimi siddeti yuksek bireylerde algi-
lanan stres diizeyi saptanacaktir. Ayrica bu pa-
rametreler kontrol grubuyla karsilastirilacaktir.

Hipotezlerimiz;

« Hasta grubunda aleksitimi total ve alt grupla-
rin puanlari algilanan stres puani ile pozitif yon-
de iliskilidir.

« Aleksitimi siddeti hasta grubunda kontrol gru-
buna gore anlamli sekilde ylksektir.

GEREC VE YONTEM
Orneklem

Galismaya Ankara Egitim ve Arastirma Hasta-
nesi Madde Bagimlilhgi Tedavi Merkezi'ne AMA-
TEM Klinigi'ne basvuran 52 madde kullanim
bozuklugu tanili hasta ve benzer sosyokiiltirel
Ozelliklere sahip ancak madde kullanim bozuk-
lugu ve ek psikiyatrik rahatsizligi olmayan 50
saglikh kontrol dahil edilmistir. Orneklem sayisi
G*power'da a=0.05 hata payi, 1-f=0.80 (power),
°=0.05 etki bly(ikligu kriterlerine gére bagim-
siz gruplar t testi analizi icin hesaplanarak her
grup icin n=51 olmak Uzere toplam Orneklem
sayisi 102 olarak bulunmustur. Arastirmanin
dislama kriterleri epilepsi, demans, deliryum
benzeri organik bir durumun varligi, anliksal ye-
tiyitimi varligi, son 6 ay icinde elektrokonvdilsif
tedavi (EKT) almis olmak, psikoz ve bipolar afek-
tif bozukluk tanilarinin olmasi olarak belirlen-
mistir. Dislama kriterleri ya da baska bir sebep-
le calismaya dahil edilmeyen birey olmamistir.
Calismanin  konusu ve amaci anlatildiktan
sonra ¢alismaya katilmayi kabul eden katilim-
clarda aydinlatiimis onam formu alinmistir.
Katihmcilar sosyodemografik veri formu ile To-
ronto Aleksitimi Olcegi-20 (TAO-20), Algilanan
Stres Olcegi (ASO) olceklerini doldurmustur.

Kullanilan Olcekler

Sosyodemografik veri formu: Arastirmacilar tara-
findan olusturulan bu form, katilimcilarin yas,
cinsiyet, medeni durum gibi sosyodemogra-
fik verilerini ayrica kullanilan maddenin adj,
kullanim yolu, ilk madde kullanim yasi gibi
klinik verileri saptamayr amaglamaktadir.

Toronto Aleksitimi Olcegi-20: Bagby, Parker ve
Taylor tarafindan gelistirilmis ve Giileg ve ark.
tarafindan Tirkceye uyarlanmistir (20 - 22). 5'li



likert tipi (1=kesinlikle katilmiyorum, 5=ke-
sinlikle katihyorum), 20 maddeden olusan
bir kendini degerlendirme o6l¢egidir. Duygu-
larini Tanimada Giicliik (TAO-1), Duygulari
Soze Dokmede Giiclik (TAO-2), Disa-Déniik
Diisiinme (TAO-3) alt-6lcekleri vardir. Yiiksek
puanlar yuksek aleksitimik seviyeyi gOsterir.

Algilanan Stres Olcegi: Cohen, Kamarck ve Mer-
melstein (1983) tarafindan gelistirilmistir (23).
Toplam 14 maddeden olusan ASO kisinin ha-
yatindaki birtakim durumlarin ne derece stresli
algilandigini 6l¢mek icin tasarlanmistir. Katihm-
cllar her maddeyi “Hicbir zaman (0)” ila “Cok sik
(4)"arasinda degisen 5’li Likert tipi 6lcek Gizerin-
de degerlendirmektedir. Maddelerden olumlu
ifade iceren 7'si tersten puanlanmaktadir. ASO-
14’Un puanlari 0 ile 56 arasinda degismektedir.
Yuksek puan kisinin stres algisinin fazlaliginaisa-
ret etmektedir. Olcegin Tiirkce gecerlilik ve gii-
venilirligi Eskin ve ark. tarafindan yapilmistir (24).

Etik Kurul

Calisma icin  Ankara Egitim ve Arastirma
Hastanesi etik kurulundan onay alinmistir
(26.07.2023/E-23/1320).

istatistiksel Analiz

Veriler SPSS (Statistical Package For The Social
Sciences) 22.0 programi ile degerlendirilmistir.
Verilerin normal dagilima uygunlugu basiklk
carpikhk degerleri ile degerlendirilmis; ayrica
kategorik (nitel) degiskenler icin frekans (n)
ve ylzde (%), standart sapma (ss) istatistikleri
verilmistir. Calismada veriler, bagimsiz grup-
lar T-testi, Pearson korelasyon testi ile analize
tabi tutulmus; p<0,05 anlamli kabul edilmistir.

BULGULAR

Sosyodemografik Veriler

Hasta grubunda ortalama yas 33,87+9,06, kont-
rol grubunda 35,28+7,03 olarak saptanmistir.
Hasta grubunun %92,3’tnin (n=48), kontrol
grubunun %80'inin (n=40) erkek oldugu go6-
rulmustur. Hasta grubunda ilk madde kullanim
yasl 18,98+4,77 saptanirken halihazirda %69,2’si
opiyat (n=36), %21,2'si alkol (n=11), %9,6s1 ise
pregabalin (n=5) kullaniyordu. Sosyodemog-
rafik ve klinik veriler Tablo 1'de sunulmustur.
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Tablo 1: Gruplarin sosyodemografik 6zellikleri

Hasta (n=52)
Yas 33,87+9,06
Cinsiyet
Erkek
Kadin
Medeni durum
Evli 20 (%38,5)
Bekar/bosanmig 32 (%61,5)
Egitim y1h 9,90+2,57
ilk madde kullanim yas1

Kontrol (n=50)
35,28+7,03

48 (%92,3)
4 (%7,7)

40 (%80)
10 (%20)

38 (%76)
12 (%24)
15,4445,28

18,98+4,77
Damar i¢i madde Kkullanim
oykiisii
Evet 13 (%25)
Hayir 39 (%75)
Madde cesitleri
Eroin
Alkol

Pr balin

36 (%69,2)
11 (%21,2)
5 (%9.,6)

Korelasyon Verileri

Hasta grubunda ASO ile TAO-20'nin duygu-
lan tanimada guclik (r=0,685) ve duygulari
sozde dokmede guclik (r=0,515) alt boyutlar
arasinda anlamli bir korelasyon saptanmistir
(p<0,01). Kontrol grubunda ise ASO ile TA-
0-20'nin tim alt boyutlar arasinda daha di-
stk fakat anlamh korelasyon iliskilerinin ku-
ruldugu gorilmustir (r=0,318-0,394, p<0,05).
Korelasyon verileri Tablo 2'de sunulmustur.

Tablo 2: Korelasyon tablosu (Hasta ve Kontrol Grubu)

Hasta 1 2 3 4
1.ASO -

2.TAO-1 ,685%* -

3.TAO-2 ,515%%  757%* -

4.TAO-3 ,226 J434%* ,307*
Kontrol

1.ASO -

2.TAO-1 ,358%* -

3.TAO-2 ,394%%  767%* -

4.TAO-3 ,318* ,235 A4T7**

Not: *p<0,05, **p<0,01, TAO-1= Duygular1 tanmimada giigliik,
TAO-2=Duygulari séze dokmede giigliik,

TAO-3=Disa doniik diigiinme,

Hasta ve Kontrol Grubunun Karsilastirilmasi

Gruplar arasi bagimsiz T-testi sonuclarina ba-
kildiginda ise TAO-20 alt boyutlar (duygular
tanimada guglik, duygulan sézde doékme-
de gucluk, disa donik disiinme) agisindan
gruplar arasinda anlamh farkhliklar oldugu
gorulmustir (sirasiyla p=0,001, p=0,08 ve
p=0,036). Veriler Tablo 3’de sunulmustur.

Tablo 3: Korelasyon tablosu (Hasta ve Kontrol Grubu)

Degiskenler Gruplar N x SD t p df

TAO-1 Hasta 52 18,80 7,79 3,458 001 100
Kontrol 50 14,36 4,92

TAO-2 Hasta 52 14,32 4,63 2,715 ,008* 100
Kontrol 50 12,14 342

TAO-3 Hasta 52 23,38 421 2,125 ,036* 100
Kontrol 50 21,74 3,559

ASO Hasta 52 27,17 8386 0,056 956 100
Kontrol 50 27,08 7,96

Not: *p<0,05, *p<0,01, N = 6rneklem biiyikligi, % = ortalama, SD = Standart sapma, TAO-1= Duygulari tanimada giigliik, TAO-
2=Duygulan séze dokmede giiglik, TAO-3=Disa doniik diisinme, ASO=Algilanan Stres Olgegi
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Galismamizda madde kullanim bozuklugu ta-
nili hastalarin aleksitimi ve algilanan stres du-
zeylerinin kontrol grubuyla karsilastinimasi;
ayrica algilanan stres ve aleksitimi arasindaki
iliskinin saptanmasi hedeflenmistir. Hem hasta
hem kontrol grubunda algilanan stres ve alek-
sitimi arasinda anlamli iliskiler saptanmustir.
Aleksitimi alt boyutlarinin hasta grubunda an-
lamli olarak daha yiksek oldugu gorulmustar.
Literatire bakildiginda madde kullanim bo-
zuklugu hasta grubunda calismalarin sikinti
toleransi dizeylerine daha fazla odaklandig
gorulmektedir. Henschel ve ark!larinin rege-
teli opioid kullanim bozuklugu olan birey-
lerde yaptigi ¢alismada aleksitimi ile sikinti
toleransi arasinda negatif iliski saptanmistir
(25). Winward ve ark!larinin alkol kullanim bo-
zuklugu tanili hastalarda yaptigi bir baska ca-
hsmada ise agir-epizodik alkol tiiketiminin
daha dusuk sikinti toleransi ile iliskili oldugu-
nu saptamistir (16). Semcho ve ark!larinin te-
davi arayisinda olan esrar kullanan bireylerde
yaptigi calismada ise sikinti toleransinin bas
etme becerilerini yordadigi goérilmustur (17).

Madde kullanim bozuklugu tanili hastalarda si-
kinti toleransi ve aleksitimi iliskisini incelemek
bagimhlik tedavisinde énemli bir hedef olabilir
(25). Aleksitimisi olan bireyler kisilerarasi stres
yaratan durumlarla basa ¢ikabilmek icin opiyat
ya da diger maddeleri kullanmaya yonelebilir
(9). Madde kullanan bireylerin stresi nasil algila-
diklarini degerlendirmek 6nem arz etmektedir.

Galismamizda algilanan stres diizeylerinin grup-
lar arasinda benzer olmasi calismamizi gercek-
lestirdigimiz sosyokltirel ve sosyoekonomik
cevre ile acgiklanabilir. Dislik sosyoekonomik
seviyeye sahip olan bireylerin stres duzeyle-
rinin daha yuksek oldugu bilinmektedir (26).
Opioid kullanan kadin hastalari kontrol gru-
buyla karsilastiran bir calismada hasta grubun-
da duygularn tanimada gui¢lik, duygulari s6ze
dokmede glclik ve disa doniik diisinmede
anlamh zorluk saptanmistir. (27). Calismamiz-
da erkek hastalarin da dahil edilmesi calisma-
mizin  genellenebilirligini artirmaktadir. Al-
kol kullanim bozuklugu ile yapilan calismalar
aleksitiminin hem bagimlihk gelisiminde hem
de tedavi sonuclarini etkilemede rolli oldu-
gunu gostermektedir (28). Calismamizda has-
ta grubunun aleksitimi duzeylerinin kontrol

grubuna gore anlamli sekilde yiksek olusu
bu agidan literatirle uyumlu gorinmektedir.
Literatirde Ozellikle alkol kullanim bozuklu-
gu olan bireylerde aleksitimi ve aleksitiminin
kisilik, depresyon, anksiyete, benlik saygisi
ile iliskisine bakilmistir (29 - 32). 2019 yilinda
yapilan ve aleksitimi ile kisilik arasindaki ilis-
kiyi arastiran bir calismada alkol hastalari-
nin yaninda madde kullanan hastalar da da-
hil edilmis ancak madde kullanan hastalarin
kullandigi  maddeler belirtilmemistir  (31).

Gahismamizin  bazi  kisithiliklar  bulunmak-
tadir. Calismamizin tek merkezli olmasi, 6l-
ceklerin hastalar tarafindan dolduruluyor
olmasi, birincil/ikincil aleksitimi ayrimi yap-
miyor olmasi, agirlikli olarak erkek hastalar-
dan olusmasi ve kullanilan madde cesitleri ile
aleksitimi-algilanan stres iliskisinin incelenme-
mesi ¢alismanin kisithhklari arasinda sayilabilir.

Calismamiz, AMATEM klinigimizde madde
kullanim bozuklugu tanili hastalar kontrol
grubuyla karsilastirarak aleksitimi ve algila-
nan stres iliskisini inceleyen ilk calhsmadir.
Recetesiz madde kullanim bozuklugu olan
kadin ve erkek bireyleri dahil etmesi agi-
sindan c¢alismamiz 6nem arz etmektedir.

Calismamiz sonucunda aleksitimi madde kul-
lanim bozuklugu olan kisilerde daha yuk-
sek seviyelerde karsimiza cikmakta ve al-
gilanan stres seviyeleriyle kontrol grubuna
gore daha gucliu iliskiler kurmaktadir. Madde
kullanim bozuklugu tanil kisilerde aleksiti-
mi atlanmamasi gereken bir kisilik ozelligidir.

Galismamiz  kisithliklarina ragmen AMATEM
klinigimizde takipli hastalarin aleksitimi ve
algilanan stres verilerini sunan ilk ¢alisma ol-
masi agisindan kiymetlidir. Calismamizda bi-
rincil aleksitimi ile madde kullanimina bagli
gelisen ikincil aleksitimi farki incelenmemistir.
Gelecek calismalarda aleksitimi kavraminin
madde alt gruplarinda ve daha genis 6rnek-
lemlerde arastirilmasi ile birincil/ikincil aleksi-
timi kavraminin incelenmesi 6nerilmektedir.
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SERUM ANJiYOPOIETIN BENZERi PROTEIN 8 DUZEYLERI iLE
HIPERTANSIYON EVRELERi ARASINDAKI iLiSKi

THE RELATIONSHIP BETWEEN SERUM ANGIOPOIETIN-LIKE PROTEIN 8
LEVELS AND HYPERTENSION STAGES

Giiney SARIOGLU', ibrahim AKTAS?
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OZET

AMAC: Hipertansiyon ciddi komplikasyonlara yol acabilen cid-
di bir durumdur. Gliniimiizde, hipertansiyon tanisi koymak ve
hastaligi evrelemek icin klinik uygulamada kullanilan standart
bir biyobelirte¢ yoktur. Bu calismanin amaci, anjiyopoietin ben-
zeri protein 8'in (SANGPTL8) serum dtizeylerinin hipertansiyon
hastalarinda ve hipertansiyonun ileri evrelerinde degisip degis-
medigini arastirmaktir.

GEREC VE YONTEM: Calismamiz, prospektif gézlemsel bir calis-
madir. Kardiyoloji poliklinigimizde, 42 hipertansif ve 41 hiper-
tansif olmayan saglhkl hastada, SANGPTL8 duzeylerini 6lcmek
icin bir ELISA kiti kullandik ve gruplar arasindaki istatistiksel
farkliliklan degerlendirdik. Two-tailed p< 0.05 dederini istatis-
tiksel olarak anlamli kabul ettik.

BULGULAR: Evre 2 hipertansiyon grubundaki ortalama sAN-
GPTL8 diizeyleri, evre 1 ve hipertansif olmayan gruba gore is-
tatistiksel olarak anlamli derecede yiiksek olarak tespit edildi
(sirastyla, 813 pg/ml, 524.89 pg/ml ve 518.07 pg/ml) (p=0.001).

SONUC: Calismamiz, evre 2 hipertansif hastalarda ortalama
SANGPTL8 dizeylerinin, evre 1 hipertansif ve normotansif bi-
reylerden daha yulksek oldugunu gdstermistir (p= 0.001). AN-
GPTL8 ile birlikte kullanilabilecek ek biyobelirtecler ve ANGPTLS8
lUzerine yapilacak daha fazla arastirma, bu adipokinin ileri evre
hipertansiyon tanisinda etkili bir biyobelirtec olarak kullaniima-
sini saglayabilir.

ANAHTAR KELIMELER: Hipertansiyon, Anjiyopoietin benzeri
protein 8, Kan basinci, Son organ hasari.
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ABSTRACT

OBJECTIVE: Hypertension is a serious condition that can lead
to serious complications. Currently, there is no standard biomar-
ker used in clinical practice to diagnose hypertension and stage
the disease. The aim of this study was to investigate whether
serum levels of angiopoietin-like protein 8 (SANGPTL8) change
in hypertensive patients and advanced stages of hypertension.

MATERIAL AND METHODS: Our study is a prospective ob-
servational study. We used an ELISA kit to measure SANGPTL8
levels in 42 hypertensive patients and 41 healthy non-hyper-
tensive patients at our cardiology clinic and evaluated statisti-
cal differences between the groups. A two-tailed p< 0.05 was
considered statistically significant.

RESULTS: The mean sANGPTLS levels in the stage 2 hyperten-
sion group are statistically significantly higher than in the stage
1 and non-hypertensive group (813 pg/ml vs 524.89 pg/ml and
518.07 pg/ml respectively) (p= 0.001).

CONCLUSIONS: According to our study, mean sANGPTLS le-
vels were higher in stage 2 hypertensive patients compared to
stage 1 hypertensive and normotensive individuals (p=0.001).
Additional biomarkers that can be used in combination with
ANGPTLS8 and further research on ANGPTL8 may enable this
adipokine to be used as an effective biomarker in diagnosing
advanced hypertension.

KEYWORDS: Hypertension, Angiopoietin-Like Protein 8, Blood
Pressure, End-organ damage.
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INTRODUCTION

Hypertension is a major risk factor for cardio-
vascular disease, contributing significantly to
morbidity and mortality worldwide. High systo-
lic blood pressure is a primary cause of death
and disability, according to the 2017 Burden
of Disease Study (1). The relationship betwe-
en blood pressure and increased cardiovascu-
lar disease risk is gradual and continuous from
115/75, considered the normotensive range (2).

In April 2013, Yi and colleagues discovered a
hormone called ANGPTL8, which they named
"betatrophin” due to its significant role in pro-
moting pancreatic b-cell proliferation (3). AN-
GPLT8 is mainly synthesized in the liver and
adipose tissues. Itis a circulating adipokine that
affects glucose and lipid metabolism (4).AN-
GPTL8 has been identified as a critical marker
regulating serum glucose and lipid metabolism,
controlling cardio-metabolic disease risk (5, 6).
The ANGPTL8 gene expression is regulated
by the inflammatory state, and its levels are
decreased by tumor necrosis factor-a (TN-
F-a) under inflammation (7). Circulating AN-
GPTLS is related to inflammatory disease, me-
tabolic parameters, and oxidative stress (8).

Studies over the past 15 years have determined
thatinflammation playsavital rolein developing
essential hypertension (9 - 12). A recent study
consisting of 14 prospective cohortstudies, 2 ret-
rospective cohort studies, 5 nested case-control
studies, and a systematic overview has shown
that individuals with high levels of inflamma-
tion markers in their bloodstream are at a hei-
ghtened risk of developing hypertension (13).

Our team posited that advanced hypertensive
patients may have elevated sANGPTLS levels,
given the known involvement of inflamma-
tory processes in the development of hyper-
tension. Our hypothesis further suggested
that there is a positive correlation between
ANGPTLS8 levels and the stage of hypertensi-
on. There is no previous study comparing sAN-
GPTL8 levels in hypertension stages. In light
of the knowledge that the probability of fatal
end-organ damage increases as the hyperten-
sion stage progresses, early diagnosis, treat-
ment and staging of hypertension are crucial.

The purpose of this study is to investigate
the potential of serum levels of SANGPTLS8 to
serve as a diagnostic marker for hypertensi-
on and its progression to advanced stages.

MATERIALS AND METHODS
The Study Population

Our study is a prospective observational study.
We enrolled hypertensive patients and healt-
hy individuals who applied to our cardiology
outpatient clinic between June and July 2017.
We divided hypertensive individuals into sta-
ge 1 and stage 2 hypertension patients. We
excluded stage 3 hypertensive patients (2 pa-
tients), which we first included in the study
because we determined that they would not
gain statistical significance in comparison due
to their small number. We excluded hyperten-
sive patients with secondary hypertension,
antihypertensive medication, diabetes, he-
art failure, coronary artery disease, peripheral
artery disease, cerebrovascular disease, ch-
ronic renal failure, obesity, cancer, inflamma-
tory and infectious diseases, and pregnancy.

Laboratory Measurements

The diagnosis of hypertension was confirmed
with a 24-hour ambulatory blood pressure me-
asuring device (Contec brand, ABPM50 model,
made in China). We described hypertension
stages according to the 2018 European Guide-
lines On The Management of Hypertension as
stage 1; systolic blood pressure (SBP) 140-159
mmHg or diastolic blood pressure (DBP) 90-
99 mmHg, and stage 2, SBP 160-179 mmHg or
DBP 100-109 mmHg (14). The body mass index
is calculated as weight in kilograms divided by
the square of the height in meters, expressed as
kg/m?. To measure waist and hip circumferen-
ce, a tape measure is used. The waist-hip ratio is
then calculated by dividing the waist circumfe-
rence in centimeters by the hip circumference
in centimeters. SANGPTLS levels were obtained
venously after 8-10 hours of fasting and placed
in vacuum blood collection tubes containing
gel and clot activator. Serum was obtained by
rotating these tubes at 1600 rpm for 10 minu-
tes in a centrifuge device. Collected samples
were stored in the refrigerator at -20 degre-
es Celsius. sANGPTL8 levels were measured



with the commercially available enzyme-lin-
ked immunosorbent assay kit (Catalogue no.
E11644h; Wuhan ElAab Science, Wuhan, China).

Ethical Committee

Our study was approved by the Malatya Clinical
Research Ethics Committee with protocol num-
ber 2017/24 and the research was conducted
under the Declaration of Helsinki. Written and
signed consent was obtained from each parti-
cipant.

Statistical Analysis

The data were analyzed using SPSS software
(IBM SPSS Statistics for Windows, Version 26.0.
Armonk, NY, USA, IBM Corp.). We expressed ca-
tegorical variables as frequencies and percen-
tages and continuous variables as mean and
standard deviation for normally distributed
data or median values and interquartile ranges
for non-normally distributed data. We conduc-
ted the Kolmogorov-Smirnov test to determine
if the variables followed a normal distribution.
Taking George et al's study as a reference, it was
determined that the variables were normally
distributed since their skewness and kurtosis
values were within +2 (15). Parametric tests
were applied: Independent-Samples T test for
variables with two subgroups and One-way
ANOVA test for variables with more than two
subgroups. Two-tailed p-values < 0.05 were
considered statistically significant. Upon dete-
ction of non-homogeneity of variances, Tam-
hane's T2 post hoc test performed a pairwise
comparison between groups. The categorical
variables were analyzed using the appropria-
te chi-square test and expressed as percenta-
ges (%) and absolute numbers. In contrast, we
expressed continuous variables as means and
standard deviations or medians for normal-
ly distributed data. Since the variables were
normally distributed, the correlation between
the continuous variables was evaluated using
the Pearson correlation test. The relationship
between sANGPTLS levels and the hypertensi-
on stages was analyzed through a linear regres-
sion model. The effect size in the three-group
variables was measured using the formu-
la m>=335 (16,17). Receiver Operating Charac-
teristic (ROC) curve analysis was used to predict
stage 2 hypertension using SANGPTL8 levels.
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RESULTS

We conducted a prospective observational
study with 83 participants, 41 healthy and 42 hy-
pertensive. The mean age of the study populati-
on is 39.73 with £14.09 standard deviation. The
study population consisted of 37 males and 46
females. There were no statistically significant
differences between hypertension subgroups
regarding age, gender, and waist-hip ratio clas-
ses. A statistically significant difference was de-
termined between the three groups regarding
SANGPTLS8 levels and body mass index values
(p=0.001, and p=0.002 respectively) (Table 1).

Table 1: Demographic and clinical data of the study population

Normotensive
(n=41)
33.49+10.28
18 (43.9)
31(47)

24.60 £ 4.65

Stage 1 HT
(n=19)
44471313
9(47.4)

16 (24.2)
28.01+251
146.84£6.71

Stage 2 HT P
(n=23)

46.96 £16.12 3

10 (43.5) 1

19 (28.8) 7
27.57+4.12 .002*
163.04£7.8 .002*
DBP (mmHg) 90.53 +8.48 983653 .002*
MAP (mmHg) - 109.32+4.89 119.83 £4.82 .003*
SANGPTL 8 levels (pg/ml) 518.07 £211.76 524.89 +184.61 813+351.11 .001*
Age and BMS values are presented as mean # standard deviation. All other data expressed as mean # standard deviation or
n (%). Differences between groups were analyzed by the x2 test or One- Way Anova Test. Abbreviations: BMI= Body mass
index. SANGPTL8= Serum angiopoietin-like protein 8. WHR= Waist-hip ratio. SBP= Systolic blood pressure. DBP= Diastolic
blood pressure. MAP= Mean arterial pressure. “p <.01

Characteristics

Age (years)

Male n (%)

WHR (0.8- 1.0) n (%)
BMI (kg/m?)

SBP (mmHg)

The mean SANGPTL8 level of stage 2 hy-
pertensive individuals (813 = 351.11 pg/ml)
was higher than the normotensive (518.07 +
211.76 pg/ml) and stage 1 hypertensive in-
dividuals (524.89 + 184.61 pg/ml) (Figure 1).

1.000,00

I stagraanis I e

MEAN SERUM ANGPTL8 LEVELS + STANDARD
DEVIATION (PG/ML)

0,00

NORMOTENSIVE STAGE 1HT STAGE 2 HT

Figure 1: Serum ANGPTLS levels (pg/ml) at different stages of
hypertension. Data expressed as mean + standard deviation.
The One way ANOVA test was performed. p<.01. ANGPTL8: An-
giopoietin-like protein 8. HT: Hypertension

Based on post-hoc tests, it has been deter-
mined that patients with stage 2 hypertensi-
on exhibit notably elevated sANGPTL8 levels
compared to those with stage 1 hypertension
and those who are normotensive (with p-va-
lues of 0.005 and 0.003, respectively). Con-
versely, no significant disparity was detected
between those with stage 1 hypertension and
normotensive individuals (p= 0.99) (Table 2).
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Table 2: Comparison of hypertension stages according to sAN-
GPTL 8 levels

Hypertension Stage n Mean Std. Dev. F P Sig. dif. n? (Eta?)
Normotensive 41 518.07 21175 11.140 .001 3>1 22
Stage 1HT 19 524.89 184.60 3>2

Stage 2 HT 23 813 35111

*p< .01 One Way Anova Test. n? (Eta?)=.22 means that the effect size is large. Abbreviations: HT= Hypertension.
SANGPTL8= Serum angiopoietin-like protein 8. Std Dev.= Standard deviation. Sig. dif. : Significant difference
1= Normotensive Group. 2= Stage 1 Hypertensive Group. 3= Stage 2 Hypertensive Group.

When age, systolic, diastolic, body mass index,
and sANGPTL8 levels were evaluated using
one-tailed Pearson correlation analysis, a statis-
tically significant, low-level positive relationship
was found between sANGPTL8 levels and systo-
lic blood pressure (r=0.286, p= 0.03) (Table 3).

Table 3: Pearson's correlation test to determine the relationship
between sANGPTL 8 levels and age, systolic and diastolic blood
pressures and BMI

Variables N r D

Age (years) 8 062 289
B! (kg/m? 8 159 76
SBP (mHg) % 286 033
DBP (mmHg) f 128 209

Abbreviations: BMi= Body mass index. SANGPTL8= Serum angiopoietin-Tike protein 6. SBP= Systolic blood pressure.
DBP= Diastolic blood pressure, *p<.01, = Pearson correlation.

However, no statistically significant correlation
was found between diastolic blood pressures
and sANGPTLS8 levels (p= 0.2). Linear regressi-
on analysis was performed to predict SANGPTL
8 levels. The levels of sSANGPTL8 were signi-
ficantly predicted by systolic blood pressure
and BMI (F=2.866, p=0.35, and 0.37 respecti-
vely). Systolic blood pressure and BMI accoun-
ted for approximately 18% of the variation in
SANGPTLS8 levels. When the body mass index
and systolic blood pressure increase by one
unit each, the levels of SANGPTLS8 increase by
29,656 and 9,432 units respectively (Table 4).

Table 4: Linear regression analysis to predict SANGPTL 8 levels

Variables R R? F p B t p

Age (years) 430 184 2866 049 325 101 920
BMI (kg/m?) 29656 2157 037
SBP (mmHg) 9432 2181 035

Abbreviations: BMI= Body mass index. SBP= Systolic blood pressure. SANGPTL8= Serum angiopoietin-like protein 8.
p<.05

We measured the n2 (Eta2) value as .22 for
three groups. The study's effect size is large
according to Cohen's guidelines Table 2 (18).
In the ROC curve analysis, the sSANGPTLS8 cut-
off point for predicting stage 2 hypertension
was 530.5 pg/ml. Sensitivity and specificity by
this cut-off point for SANGPTL8 in predicting
stage 2 hypertension are 69.6% and 70%, res-
pectively (Table 5). The AUC (Area under the
ROC curve) for ANGPTL8 was 0.769 (Figure 2).

Table 5: Sensitivity And Specificity By The Optimized Cut-off
Points For Serum ANGPTLS8 Levels In Predicting Hypertension

Risk Factor AUC (95%) Cutt off p Sensitivity (%) Specificity (%)

serum

ANGPTL8 0.769 (0.653-0.886) 5305 pg/ml 001 69.6 70
Abbreviations: ANGPTL8= Angiopoietin-like protein 8, AUC= Area Under the ROC (Receiver Operating Characteristic
Curve. p<.01
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Figure 2: ROC curve analysis of Angiopoietin-like protein 8 in
predicting hypertension. Cl: Confidence interval. AUC: Area Un-
der the ROC Curve. ANGPTLS8: Angiopoietin-like protein 8.

DISCUSSION

Our research has delved into the correlation
between sANGPTL8 level and hypertension
stage. Notably, our study is the first to have
explored this association. Previous studies
have indicated that SANGPTL8 levels tend to
be higher in individuals with hypertension.
Our team's study has revealed a notable diffe-
rencein SANGPTLS levels between hypertensive
patients classified as stage 1 versus those clas-
sified as stage 2 and normotensive individuals.
Specifically,the SANGPTL8 levels of patients with
stage 2 hypertension were found to be signifi-
cantly higher than those with stage 1 hyperten-
sion and normotensive individuals (Figure 3).

Previous studies consistently demonstrate
that high systolic blood pressure is a leading
risk factor for morbidity and mortality (1).
It is known that the duration of the disease
and the blood pressure elevation are linked to
life-threatening complications like congesti-
ve heart failure, end-stage renal disease, and
stroke (19). Therefore, early hypertension di-
agnosis, staging, and treatment are crucial.
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Figure 3: As the stage of hypertension advances, the levels of
ANGPTL 8 serum increase. n2 (Eta2): effect size symbol. AN-
GPTL8: Angiopoietin-like protein 8.

In 2013, a hormone by the name of ANGPTL8
was identified by Yi and a team of colleagues
(3). This hormone regulates glucose and lipid
metabolism and is involved in metabolic di-
seases such as obesity and diabetes (20 - 22).
Circulating ANGPTLS is related to inflammatory
disease. Zhang Y et al. showed that ANGPTL8
has an intracellular location associated with re-
gulating inflammation (8). As a result of a study,
it was determined that plasma ANGPTLS levels
were high in patients with severe infection.
Furthermore, a strong correlation between cir-
culating ANGPTL8 and lipopolysaccharide-in-
duced acute inflammatory response was repor-
ted in animal models (23). However, the role of
ANGPTLS8 in the inflammation and inflamma-
tion-related signalling pathway is unknown.

Many studies showed that inflammation plays
a vital role in developing essential hyperten-
sion, and high circulating inflammation mar-
kers were significantly related to the risk of
developing hypertension (9 - 13). There are
various ways in which inflammation and blo-
od pressure can be linked. One possible mec-
hanism is that high blood pressure can trigger
the development of atherosclerosis by altering
the biomechanical stimuli exerted by pulsa-
ting blood flow, such as increased hydrostatic
pressure or cyclic strain, which can affect the
genes and function of endothelial cells (24).

Our study indicated a positive correlation
between systolic blood pressure and SANGPTL8
levels, but there was no correlation between
diastolic blood pressure and sANGPTLS levels.
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Maurer L et al. (25) also found similar correlati-
on results between ANGPTL8 and blood pres-
sure in their study. In a recent study, Chae et al.
(26) noted that increased blood pressure may
stimulate inflammation, a possible mechanism
underlying hypertension. They found a positive
correlation between increased blood pressure
and inflammatory markers measured in their
study. They also reported that serum levels of
the inflammatory marker Intercellular adhesi-
on molecule-1 (sICAM-1) positively correlated
with systolic blood pressure but no diastolic
blood pressure. It is unknown why some inf-
lammatory marker’s serum levels correlate with
systolic blood pressure but not diastolic blood
pressure. More comprehensive studies are ne-
eded in the future to elucidate this situation.

Many studies have reported that sANGPTLS,
which is increased in inflammatory conditions,
is also increased in hypertensive patients (25,
27, 28). Based on the knowledge that inflam-
matory processes are involved in the develop-
ment of hypertension, we aimed to determine
the relationship between sANGPTLS8 levels and
the presence and stage of hypertension. Accor-
ding to the results of our study, SANGPTLS le-
vels increased in stage 2 hypertensive patients.
The results of our study are partially different
from those of Abu-Farha et al. (27) and Hu, Lin
et al. (28). As a result of these two studies, sAN-
GPTL8 levels were found to be higher in hyper-
tensive patients than in normotensive individu-
als. However, these two studies did not evaluate
the relationship between hypertension stages
and sANGPTLS levels. In a recent animal experi-
ment, Jiao et al. (29) found that ANGPTL8 exp-
ression was increased in hypertensive mice, rats
and patients. They also found that VSMC (Vascu-
lar smooth muscle cell) -specific deletion of AN-
GPTL8 attenuated Angll-induced hypertension
and hypertensive cardiovascular remodelling.
Based on the findings of our study, SANGPTL8
levels exhibit an increase with a rise in systolic
blood pressure but not with an increase in di-
astolic blood pressure. Additionally, these le-
vels tend to increase in patients with stage 2
hypertension but not necessarily in all hyper-
tensive patients. ROC analysis suggests that
ANGPTLS8 adipokinin is not a potent biomarker
for predicting stage 2 hypertension (sensitivity
69.6%, specificity 70%). However, additional
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biomarkers that can be used with ANGPTL8
and further research on ANGPTL8 may enable
ANGPTLS to be used as an effective biomarker
in the diagnosis of advanced hypertension.
Our research has several limitations. We condu-
cted our study at a single center with a relati-
vely small sample size due to the high cost of
the SANGPTLS8 ELISA kit, which was constrained
by our budget. The group of stage 3 hyperten-
sive patients was excluded from the evaluation
due to the small number of such patients ini-
tially included in the study. Another area for
improvement of the study is its design, which
did not allow us to establish the causality and
role that SANGPTL8 may play in hypertension
development. The study's division into nor-
motensive and hypertensive subgroups ins-
tead of observing patients with similar clinical
characteristics suggests a high standard de-
viation of SANGPTLS8 levels between the two
groups. Furthermore, although we controlled
for potential confounders that elevate sAN-
GPTLS levels, such as diabetes, hypercholeste-
rolemia, and obesity, it is always possible that
unrecognized confounding variables exist.

In conclusion, ANGPTL8 along with other bio-
markers, could potentially be used as an effe-
ctive tool to diagnose advanced hypertension.
In selected hypertensive patients who do not
have underlying conditions that may cause an
increase in SANGPTLS levels, such as diabetes,
coronary artery disease, chronic inflammatory
disease, or acute infection, those with eleva-
ted sANGPTL8 levels may be at a higher risk
of advanced hypertension. Also, with future
studies comparing sSANGPTLS levels measured
before and after antihypertensive treatment
in patients with hypertension, it will be pos-
sible to determine whether this adipokine is
an appropriate biomarker to measure the suc-
cess of antihypertensive treatment and blo-
od pressure regulation in routine clinical use.
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OZET

AMAG: Prostat kanseri (PK) erkeklerde kansere bagh olimler
arasinda ikinci sirada yer almaktadir ve 6limlerin ¢cogu metas-
taz kaynaklidir. Kanser metastazinda hiicre yiizey reseptorleri
olan integrinler nemli rol oynarlar. integrin alfa2betal’in me-
tastatik prostat kanserlerinde kollajen I'e baglanmay: artirarak
hiicre adezyon, migrasyon ve invazyonunda etkili oldugu gos-
terilmistir. Prostat kanserinde Dosetaksel kemoterapisi kullanil-
makta fakat ileri evrelerde bu tedavi etkisiz kalmaktadir. Amig-
dalin meyve tohumlarinda yaygin olarak bulunan siyanojenik
bir glikozittir ve kanser tedavisinde kullanimi konusunda litera-
tirde celiskiler bulunmaktadir. Calismamizda Amigdalin ve Do-
setaksel tedavilerinin DU145 prostat kanseri hiicre hattina olan
etkilerini integrinalfa2 (ITGA2) ve integrinbetal (ITGB1) ekspres-
yonlari, ayrica hiicre 6lUmu Uzerine olan etkilerini Caspase-3 ve
Beclin-1 izerinden karsilastirmayi amacladik.

GEREC VE YONTEM: DU145 hiicreleri codaltilarak dért gru-
ba ayrildi. Birinci gruba Amygdalin, ikinci gruba Dosetaksel,
Uglinc gruba Amygdalin ve Dosetaksel birlikte verilerek 24
saat boyunca aktif maddelere maruz birakildi. Dérdlincii gruba
(Kontrol) herhangi bir madde verilmedi. ITGA2 ve ITGB1 genleri-
nin MRNA diizeyleri Real-Time PCR ydntemiyle belirlendi. Hiicre
6luminiu degerlendirmek icin immunositokimyasal olarak Cas-
pase-3 ve Beclin-1 boyamalari yapild.

BULGULAR: Amigdalin, Dosetaksel uygulanan gruplarda ITGA2
ve ITGB1 ekspresyonlarinda artis gorildi (P<0.05). Amigda-
lin+Dosetaksel verilen grupta ITGB1 ekspresyonundaki azalma
anlamliydi (P<0,001). Caspase-3 (P<0.05) ve Beclin-1 (P<0.05)
immunoreaktivitelerinin her lic grupta kontrol grubuna kiyasla
arttigi gozlendi.

SONUC: DU145 PK hiicrelerinde Dosetaksel'in hiicre 6limini
Amigdaline gore daha ¢ok artirdigi, Amigdalin ve dosetakselin
birlikte kullanildiginda ITGA2 ve ITGB1 ekspresyonlarini 6nem-
li sekilde azalttigi gézlemlenmistir. Sonuglarimiz Amigdalin ve
dosetakselin ikili tedavisinin prostat kanseri metastazlarinin
oniine gecebilecegini distindiirmektedir.

ANAHTAR KELIMELER: Amigdalin, Dosetaksel, Prostat kanseri,
Integrin alfa2betal.

Gelis Tarihi / Received: 10.12.2023
Kabul Tarihi / Accepted: 20.04.2024

ABSTRACT

OBJECTIVE: Prostate cancer (PC) ranks second among can-
cer-related deaths in men, and most deaths are caused by
metastasis. Integrins, which are cell surface receptors, play an
important role in cancer metastasis. It has been shown that
integrin alpha2betal expression is effective in cell adhesion,
migration, and invasion by increasing binding to collagen I in
metastatic PCs. Docetaxel chemotherapy is used in PC, but it is
ineffective in advanced stages. Amygdalin is a cyanogenic gl-
ycoside commonly found in fruit seeds, there is conflict in the
literature regarding its effectiveness in cancer treatment. We
aimed to compare the effects of Amygdalin and Docetaxel tre-
atments on the DU145 prostate cancer cell line on integrinalfa2
(ITGA2) and integrinbetal (ITGB1) expressions, as well as their
effects on cell death, Caspase-3, and Beclin-1.

MATERIAL AND METHODS: Propagated DU145 cells were di-
vided into four groups. Amygdalin was given to the first group,
Docetaxel was given to the second group, and Amygdalin and-
Docetaxel were given together to the third group. They were
exposed to the active substances for 24 hours. The fourth group
(Control) was not given any substance. mRNA levels of ITGA2
and ITGBT genes were determined by the Real-time PCR met-
hod. Caspase-3 and Beclin-1 staining were performed immuno-
cytochemically to evaluate cell death.

RESULTS: There was an increase in ITGA2 and ITGB1 expressi-
ons in the groups administered by Amygdalin and by Docetaxel
(P<0.05). The decrease in ITGBT expression was significant in
the group given Amygdalin+Docetaxel (P<0.001). Caspase-3
(P<0.05) and Beclin-1 (P<0.05) immunoreactivities were ob-
served to increase in all three groups compared to the control

group.

CONCLUSIONS: It was observed that Docetaxel increased cell
death more than Amygdalin in DU145 PC cells, and when Am-
ygdalin and Docetaxel were used together, ITGA2 and ITGB1
expressions were significantly reduced. Our results suggest that
dual treatment of Amygdalin and Docetaxel may prevent pros-
tate cancer metastases.

KEYWORDS: Amygdalin, Docetaxel, Prostate cancer, Integrin
alpha2betal.
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INTRODUCTION

Prostate Cancer (PC) is the second most com-
mon cause of morbidity and mortality in men
after lung cancer due to its high potential for
metastasis (1). PCis a type of invasive carcinoma
characterized by the expansion of organ volu-
me and the transformation of normal glandular
structure into preneoplastic lesions as a result
of disruption of the balance between cell proli-
feration and cell death as a result of genetic and
epigenetic changes in the prostate gland (2 - 4).
It is known that PC-related deaths are largely
due to metastasis (3 - 5). The clinically significant
form of this disease, which can occur in highly
heterogeneous forms, is locally advanced PC.
Surgical intervention is the basic approach in
the treatment of locally advanced PC with me-
tastatic potential. In addition to surgery, endoc-
rine therapy (chemical castration approaches) is
applied with the use of anti-androgenic agents
(6 - 8). Although current treatment has very ef-
fective results at the beginning, an aggressive
phenotype defined as castration-resistant PC
(CRPC), which occurs as androgen insensitivity,
is encountered in 80-90% of patients after ap-
proximately 18-24 months. In CRPC, for which
effective treatment is not currently possible, the
average life expectancy is limited to a few mont-
hs with the most effective chemotherapeutic
agents as well as anti-androgenic drugs (9).
DU145 is a cell line widely used in in vivo expe-
riments to model CRPC and aggressive PC (10).

Docetaxel (Doce) shows its effect by inhibiting
the polymerization of microtubules and nuc-
lear translation of androgen receptors during
the metaphase stage of mitosis (11). While Do-
ce-based therapies are increasingly successful
in treating PC following early diagnosis, they
remain inadequate in patients with advanced
and metastatic PC. Both the rapid occurrence
of drug resistance and the high rate of toxicity
have led researchers to develop new treatment
protocols and search for agents that reduce
these effects of Doce (such as Doce + angioge-
nesis inhibitors, + apoptotic agents, + antimeta-
bolites, + proteasome inhibitors, etc.) (12 - 15).
Amygdalin is a cyanogenic glycoside found in
fruit seeds in nature. It is an agent that is be-
ing tested for use in alternative medicine for
the treatment of anemia, asthma, high blood
pressure, atherosclerosis, diabetes, migraine,

and cancer (16 - 18). In human PC cell lines,
Amygdalin is effective by increasing apop-
tosis through B-cell lymphoma-2 Associated
X protein (Bax) and B-cell lymphoma-2 (Bcl-2)
genes (19), and it has been shown to stop the
growth of prostate cancer cells by delaying
cell cycle progression (20). In these studies, it
was determined that Amygdalin showed sig-
nificant anti-tumor activity on PC cells, and
therefore, it was stated that more studies were
needed on its use for therapeutic purposes.

Integrins are a large family of proteins that form
transmembrane heterodimers on the cell sur-
face and mediate cell-matrix and cell-cell inte-
ractions (21). It affects the growth and spread
of cancer cells by affecting cell migration, in-
vasion, matrix degradation, and angiogenesis
in cancer cells. Integrins also play important
roles in the extracellular matrix composition
and organization of the tumor stroma, can-
cer development, metastasis, and treatment
resistance (22, 23). There are 24 known mem-
bers of integrins, and the expression of these
members, especially ITGA2 and ITGB1, has been
shown to increase in metastatic prostate can-
cers (24). After the expressions of ITGA2 and
ITGBT in many PC cell lines were presented, it
was stated that all three of them, together with
Integrin a-6, could be studied as PC stem cell
markers (25). In another study, it was stated
that the use of agents that reduce ITGA2 exp-
ression would be the most appropriate appro-
ach in the treatment of this type of cancer (26).

Based on this information, the present study
aims to evaluate the effects of the combined
use of Doce and Amygdalin in the DU145 PC
cell line on metastasis through ITGA2 and ITGB1
expressions and on cell death through Beclin-1
and Caspase-3 immunocytochemistry staining.

MATERIALS AND METHODS

Cell Passage

The DU145 prostate cancer cell line used in our
study was obtained from the American Type
Culture Collection.Inan atmosphere of 37°C, 5%
CO2, and 95%, cells were incubated in DMEM
medium (Gibco, 11594486) containing 10%
(v/v) fetal bovine serum (FBS, Sigma Aldrich,
Germany, F9665), 5 mM glutamine (Capricorn
Scientific, Germany, Cat. No: GLN-B), 100 U/ml



penicillin, 100 pg/ml streptomycin (Capricorn
Scientific, Germany, Cat. No: PS-B). Cells were
planted in a culture dish containing the medium
in the bottles and incubated for 48 hours (27).

Removal And Preparation of The Cells

After achieving 80% confluency in the cells,
0.25% trypsin (Capricorn Scientific, Germany,
Cat. No: TRY-3B) was added and removed. Try-
psin is inactivated by adding a medium to the
removed cells. The mixture was placed in a 15
ml falcon and then centrifuged at 400g for 5 mi-
nutes. After that 2400 pl of fresh medium was
added to the pellet and mixed with a pipette.
10 pl of trypan blue was added to the 10 pl cell
suspension taken here and mixed. Cell coun-
ting was performed by taking 10 ul of the resul-
ting mixture. The total cell count was 6.08 x 10°
cells/mland the number of viable cells was 5.87
x 10 cells/ml. Cells were seeded from this sus-
pension into a 12-well culture dish, with 200 pl
per well. The wells were divided into Doce (100
nM, 24h) (Sigma-Aldrich, USA, Cat. No: 01885),
Amygdalin (10 mg/ml, 24h) (Sigma, USA, Cat.
No: 10050), Doce (100 nM) +Amygdalin (10 mg/
ml) and Control groups, and drug applicati-
ons were made at the specified doses (20, 28).

Real-time PCR Analysis

Total RNA was extracted from DU145 cells by
using the PureZole reagent according to the
manufacturer's protocol. (Biorad, USA, Cat. No:
732-6890). RNA amount and RNA purity were
quantified by Nanodrop ND-1000 spectropho-
tometer V3.7 (Thermo Fisher Scientific, Walt-
ham, Massachusetts, USA). RNA samples were
stored at -80°C until use. All the RNA samples
were reverse transcribed into cDNA by iScript
Reverse Transcription Supermix (Biorad, USA,
Cat. No: 1708841) under the following con-
ditions: One cycle at 25°C for 5 minutes, 46°C
for 20 minutes, and 95°C for 1 minute. Real-ti-
me polymerase chain reaction (PCR) was per-
formed after reverse transcription. ITGA2 and
ITGB1 gene expression analysis was performed
using Rotor-Gene Q (QIAGEN GmbH, Hilden,
Germany). cDNAs that belong to each applica-
tion group were added to iTaq Universal SYBR
Green Supermix (Biorad, USA, Cat. No: 1725122)
according to the manufacturer’s protocol. Oli-
gonucleotide primers were designed by Oli-
gomere Biotechnology (Ankara, Turkiye) based
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on the following primer sequences (Table 1).
Table 1: Primer sequences

Gene
ITGA2-F
ITGA2-R

Primer sequences 5>3’
TGTGGTGAGGACGGACTTTG
CATCAACCGGCAGGGAGAAT
GCGCGGAAAAGATGAATTTACA
ACATCGTGCAGAAGTAGGCA
CATTGCCCTCAACGACCACTTT
GGTGGTCCAGGGGTCTTACTCC

ITGB1-F
ITGB1-R
GAPDH-F
GAPDH-R

We used the following RT-PCR protocol for
ITGA2 and ITGBT gene mRNA analysis: 95°C
for 30 seconds of initial denaturation fol-
lowed by 40 cycles of 95°C for 5 seconds and
60°C for 30 seconds. Melting curve analysis
was performed for confirmation of single-pro-
duct amplification at the end of the PCR. 65-
95°C, 0.5°C increments at 5 sec/step. Each run
has been performed in triplicate (Figure 1).

ITGA? and ITGBI
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Figure 1: Example of ITGA2, ITGB1 and GAPDH melting curve

REST 2009 Software is an independent instru-
ment designed for the examination of gene
expression data derived from quantitative, re-
al-time PCR experiments. The evaluation or qu-
antification of relative gene expression entails
the utilization of reference genes' expression as
a means to standardize the expression levels of
genes of interest across diverse samples (29).

Immunocytochemistry

Cells forming treated with Amygdalin, Doce,
Doce+Amygdalin groups, and the Control
group were cultured in the 12-well chamber
slide (Ibidi cells in focus, 81201). At the end of
the 24th hour, the medium was removed. Cells
were fixed with paraformaldehyde. After was-
hing with phosphate-buffered saline (PBS).
0.1% Triton-X100 (Bio Basic Inc.) solution was
added and kept on ice for 15 minutes. Then, it
was incubated with 3% H,O, (Emprove, 7722-
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84-1) and washed three times with PBS. The
blocking solution was then applied for 10 mi-
nutes. Cells were incubated with primary anti-
bodies Caspase-3 (1/200, sc-56053, Santa Cruz
Biotechnology) and Beclin-1 (1/200, sc-1142,
Santa Cruz Biotechnology)) for 1 night at +4 °C.
The next day, it was washed 3 times with PBS.
After treatment with a secondary antibody (Lar-
ge Volume Anti-polyvalent HRP, Thermo Scien-
tific), AEC chromogen (Thermo Scientific) was
applied. Mayer's hematoxylin (Sigma Aldrich)
was used for counterstaining, and the prepara-
tion was covered with a water-based sealer. Ex-
periments were performed in three repetitions.
Cells in the preparations were counted under
a light microscope using the Image Analy-
sis Program (NIS Elements, Japan). The eva-
luation was made by counting 500 different
cells at X20 objective magnification. Scoring
was done with an H-score, a semi-quanti-
tative method. Stained cells were evalua-
ted in terms of percentage and staining in-
tensity was taken as a second criterion (30).

Ethical Committee

This study was approved by the Afyonkarahi-
sar Health Sciences University Clinical Ethics
Committee with decision number 162 dated
01.06.2018.

Statistical Analysis

For immunocytochemistry evaluation, all data
is represented as mean + standard error of the
mean (SEM) throughout the study. Statistical
comparisons were performed using one-way
ANOVA followed by an appropriate post-hoc test
(Tukey). Comparisons giving P values less than
0.05 were accepted as statistically significant.
For PCR evaluation, All the data analyses were
performed using REST 2009 V2.0.13 and SPSS
v.19 Software (Qiagen, Hilden, Germany)
using Pair Wise Fixed Reallocation Rando-
mizasyon test (29) where P<0.05 is deemed
to represent a statistically significant result.

RESULTS

ITGA2 and ITGB1 Genes Expression Levels

ITGA2 and ITGBT gene expression levels in the
DU145 cell line exposed to 10 mg/ml Amyg-
dalin, 100 nM Doce, and 10 mg/ml Amygdalin
+100 nM Doce for 24h were analyzed by Real-ti-

me PCR method using Rotor Gene-Q (Qiagen).
ITGA2 and ITGB1 genes’ mRNA levels for each
group were determined according to the mRNA
levels of ITGA2 and ITGB1 genes expressed in
the control group.The GAPDH gene was used as
a reference gene for normalization. ITGA2 and
ITGB1 gene expressions were upregulated in 10
mg/ml Amygdalin application (1.473; 1.057, fold
change, respectively). Upregulation of the ITGA2
gene was statistically significant (P<0.05). ITGA2
and ITGBT gene expressions were upregulated
in 100 nM Doce application (1.233; 1.186, fold
change, respectively). However, these upregu-
lations were not statistically significant (P>0.05).
ITGA2 and ITGB1 gene expressions were down-
regulated in 10 mg/ml Amygdalin+100nM
Doce application (0.810, 0.710-fold change; res-
pectively). Downregulation of the ITGB1 gene
is statistically significant (P<0.001) (Figure 2).

mRNA levels
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Control ®10 mg/ml Amygdalin ®10 mg/ml Amygdalin+100 nM Doce

Relative fold-ch

100 nM Doce

Figure 2: Relative mRNA expression of ITGA2 and ITGBT in
DU145 cells exposed to 10 mg/ml Amygdalin, 100 nM Doce and
10 mg/ml Amygdalin+100 nM Doce were given as fold regulati-
on levels. GAPDH is reference gene for normalization.
*Represents the significance of P<0.05 **Represents the signi-
ficance of P<0.001

Immunocytochemistry Results

In the H-score evaluation made by immunocy-
tochemical staining, the intensity of caspase-3
staining was increased in the amygdalin-admi-
nistered group compared to the control group
(P=0.0037). The increase in caspase-3 staining
was highest in the Doce group. While the inten-
sity of staining increased in the Amygdalin+Do-
ce group compared to the Control and Amyg-
dalin groups (P<0.001, P<0.001 respectively), its
intensity was found to decrease compared to
the group given only the Doce group, but it was
notfoundto be statistically significant (P=0076).
Beclin-1 staining intensity is parallel to caspa-
se-3 staining intensity. The intensity of staining
was seen to be highest in the Doce group. The



intensity of staining in the Amygdalin-adminis-
tered group increased compared to the Cont-
rol group (P=0.003). Although the staining
intensity was found to be increased in the Am-
ygdalin + Doce group compared to the cont-
rol and Amygdalin groups (P<0.001, P=0.027
respectively), it was seen to decrease compa-
red to the Doce group (P=0.003) (Figure 3, 4).
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Figure 3: Beclin-1 and Caspase-3 immunocytochemical stai-
ning in all group. 20X magnification, scale bar 100 um
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Figure 4: a) Graph showing H-score results caspase-3 b) Graph
showing H-score results beclin-1, *significance compared to
control, #significance according to amygdalin, #significance ac-
cording to Doce* # Represents the significance of P<0.05
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DISCUSSION

PC, the most common solid tissue cancer
among men in developed countries, is a se-
rious, life-threatening health problem. While
radical prostatectomy and/or radiotherapy are
sufficient in the localized type of PC in which
tumor cells are limited to the prostate gland,
current treatments are not curative in locally
advanced, metastatic PC and CRPC (31). PC-re-
lated deaths are largely due to metastasis and
castration resistance (5). Therefore, new treat-
ment approaches are needed. Preventing me-
tastasis in cancer treatment is an important
step in the treatment. The increased expres-
sions of ITGA2 and ITGBT in PC metastases are
presented as evidence that these molecules are
effective in metastasis (32, 33). Salemi et al. em-
phasized that the use of ITGA2 and ITGB1 inhi-
bitor BTT-3033 in PC cell lines is an agent that
can be used in the treatment of PC by reducing
cell viability, proliferation, epithelial-mesench-
ymal transition, and increasing apoptosis (27).
Accordingly, reducing the expressions of
ITGA2 and ITGBT1 is an important step in pre-
venting the spread of cancer cells and in can-
cer treatment. Our study investigated the
effects of Doce, used in the PC treatment,
and Amygdalin, whose efficacy in cancer tre-
atment is still under investigation, on ITGA2
and [TGB1 expression in DU145 PC cells.

Doce is an agent that is still used effectively in
the PC treatment protocol today (12). Studies in
PC cell lines have also shown that Doce is cy-
totoxic to these cells. Cristofani et al. reported
that 100 nM doses of Doce reduced cell viability
with maximal effect in PC3, DU145, and LNCaP
PC cell lines (28). Liu et al. emphasised that it
increased apoptosis in PC3 and DU145 PC cel-
Is, more so in LNCaP PC cells (34). In the study
by Budman et al, Doce was combined with 18
different agents and applied to DU145, LnCaP
and PC3 PC cell lines and its synergistic effect
with different agents was evaluated. This study
emphasised that Doce is the basic agent to be
used effectively in PC treatment and that its
efficacy can be enhanced with other agents
(35). In our study, 100 nM was used for Doce,
which is the maximum effective dose in Du145
PC cells in the literature, and it was found that
it effectively increased cell death by observing
a significant increase in caspase-3 and beclin-1
staining intensities in the Doce-treated groups.
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Amygdalin is a compound belonging to the
cyanogenic glycoside family. Its use in traditio-
nal medicine dates back hundreds of years. It is
known that it was used as an expectorant agent
in the 1800s (36). Amygdalin regained popula-
rity in the 1970s and 1980s and was seen as a
promising agent that could be used in cancer
treatment. At this time, Cyanide was thought to
be the active cancer-killing component in Am-
ygdalin. It is assumed that Cyanide is released
when amygdalin is broken down by enzymes
in the cancerous tissue and kills the cancer cell,
and that the enzyme called Rhodanese, which
can detoxify Cyanide, is present in normal tis-
sues but is missing in cancer cells. Thus, it was
thought that cancer cells were selectively eli-
minated by Cyanide, while normal cells were
not damaged (37). On the other hand, there
are studies stating that cancer patients treated
with high doses of Amygdalin show symptoms
of cyanide poisoning, that blood Cyanide levels
should be monitored throughout the treat-
ment, and that Amygdalin does not have a the-
rapeutic effect (38). Thereupon, the American
Food and Drug Administration (FDA) declared
Amygdalin as a toxic product that cannot be
used as a medicine, and it was banned in the
USA in 1979 (39). In recent years, with the sear-
ch for supportive agents in cancer treatments,
Amygdalin has come to the fore again and the
need to investigate its anticancer activities has
been emphasized (40). Treatment of metastatic
PC is still a matter of research, and the effects
of Amygdalin on this type of cancer have been
studied in various ways. Makerevic et al. stated
that Amygdalin has antitumor effects in PC cell
lines by reducing tumor cell growth and sup-
pressing colony formation, depending on the
dose (20). Chang et al., in their study, found that
the expression of the pro-apoptotic protein Bax
increased, the expression of the anti-apoptotic
protein Bcl-2 decreased, and the caspase-3 enz-
yme activity increased in the group treated with
Amygdalin, thus showing that Amygdalin incre-
ased apoptosis in DU145 and LNCaP cell lines
(19). In the present study, a dose of 10 mg/ml of
Amygdalin was used, and it was observed that
Caspase-3 and Beclin-1 staining intensities inc-
reased in the Amygdalin-applied group compa-
red to the Control group, and therefore, Amyg-
dalin increased apoptotic and autophagic cell

death. However, this effect was found to be sig-
nificantly lower than in the group given Doce
alone. Again, the fact that cell death was less in
the group in which the Amygdalin+Doce com-
bination was applied compared to the group in
which only Doce was applied, shows that the
cytotoxic effect of Doce is greater than in the
Amygdalin and combination treatment groups.

Integrins are structures that regulate intercellu-
lar and cell connection with the matrix, so they
play important roles in cell migration and ad-
hesion. In the study conducted by Mani et al,,
it was found that Amygdalin significantly redu-
ced chemotactic activity, cell migration, and ad-
hesion in DU-145 cells (41). In this study, it was
found that Amygdalin application increased
ITGA2 and ITGBT and decreased ITGA6 in DU-
145 cell lines. Additionally, in this study, it was
stated that the increase in ITGA6 is an important
indicator in chemotaxis, that the increase in
ITGA2 and ITGBT in the Amygdalin application
shows a negative correlation for the DU145 line,
and that the decrease in ITGA6 for this cell line is
more effective on metastasis. In another study,
Tsaur et al. emphasized that amygdalin mode-
rately increased ITGB1 in Taxan-resistant PC cell
lines; therefore, its roles in PC are unclear and
need to be investigated (42). Additionally, in our
study, an increase in ITGB1 expression, especial-
ly in ITGA2, was observed in the group to which
we applied Amygdalin. These increases sugges-
ted that ITGA6 expression should be supported
with other agents, as in the study by Mani et al.
(41). Our findings support the literature in this
respect. The main target of metastatic PC cells
is bone. Bone cells can produce proteins that
facilitate the migration and metastasis potenti-
al of PC cells. Although it is known that there
are increases in the expression levels of ITGA2,
ITGB1, and ITGA3 in this process (43, 44), there
are still studies in the literature reporting that
the effects of ITGA2 and ITGBT on PC cells are
not clear (45). It has also been reported that
ITGA2 and ITGB1 expressions are downregula-
ted in advanced PC (46, 47) In studies on the
adhesion of prostate epithelial cells or human
prostate carcinoma cells to type | collagen and
the stroma of human bone marrow, the majo-
rity of studies report that the interactions are
predominantly through ITGA2 and ITGB1 (48,



49). For this reason, it was thought that agents
that treat PC would reduce ITGA2 and ITGBI.
Ojalill et al. found that ITGA2 and ITGBT expres-
sions increased in DU145 cells treated with 50
nM Doce. In their study, they attributed the inc-
rease in [TGA2 and ITGBT to the increase in resis-
tance in living DU145 cells. Similarly, they noted
that surviving cells expressed more CD44 (stem
cell marker), and cells with stem cell markers
may be more drug-resistant (33). In the present
study, there was an increase in ITGA2 and ITGB1
expressions in cells administered 100 nM Doce,
but this increase was not found to be signifi-
cant. We think that the fact that more cells die
at the 100 nM dose explains this situation. Addi-
tionally, a decrease in ITGA2 and ITGB1 expres-
sions was observed when 100 nM Doce and 10
mg/ml Amygdalin were administered to DU145
cells together. It shows that the treatment re-
sistance observed when Amygdalin and Doce
are administered separately is reversed when
the two agents are administered together.
The decrease in ITGA2 and ITGB1 expressions
in combination treatment indicates a decrea-
se in the metastasis ability of DU145 PC cells.

The most important limitation of our study is
that the cytotoxicity test could not be perfor-
med because our project budget was limited.
The cytotoxic effect of Doce was found to be
high in accordance with the literature, but the
cytotoxic effect of Amygdalin was less than
in the literature. If a more optimum dose had
been determined by the cytotoxicity test and
this dose had been used, we would have been
able to observe the optimum cytotoxic effect
of Amygdalin and combined treatment. Howe-
ver, even at this dose, the reduction of ITGA2
and ITGB1 in combination therapy shows that
it may be effective in the treatment by redu-
cing the metastasis of DU145 cells. We mainly
looked for clues to the possible synergistic ef-
fects of the Doce+Amygdalin combination,
in recent studies. The findings of our study
need to be supported by three-dimensional
cell culture and experimental animal models.

In conclusion, the Amygdalin and Doce com-
bination treatment reduced ITGA2 and ITGB1
expressions in the DU145 cell line. Therefo-
re, it is thought that the application of Am-
ygdalin in addition to Doce treatment may
prevent metastases in addition, Amygdalin
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reduces the cytotoxicity of Doce, suggesting
that their combined use may reduce the ne-
gative effects of Doce in non-cancerous cells,
indicating that combination therapy is pro-
mising. In this context, more comprehensi-
ve studies in vitro and in vivo are needed.
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OZET

AMAG: Bu arastirmada 6 Subat 2023 Kahramanmaras merkezli
depremler sonrasinda kronik hastaligi olan yetiskin bireylerin ilk
72 saatteki hastalik yonetimine iliskin deneyimlerinin incelen-
mesi amacland.

GEREC VE YONTEM: Bu arastirma nitel bir yéntemle, Nisan
- Mayis 2023 tarihleri arasinda, Malatya'da yasayan ve dahil
edilme kriterlerini karsilayan 16 depremzede ile yurituldu.
Arastirmanin verileri bireysel bilgi formu ve yari yapilandiriimig
gorisme formu ile toplandi. Yari yapilandiriimis goriisme for-
mundan elde edilen veriler nitel icerik analizi yaklasimi kullani-
larak analiz edildi.

BULGULAR: Arastirmanin ana temalari; (1) kalinan yerin hasta-
lik stirecine etkisi, (2) hastalik ydnetiminde karsilasilan sorunla-
rin nedeni, (3) optimal hastalik ydnetimini stirdiirme ¢abalari ve
(4) hastalik ydnetimine iliskin depremin &grettikleri olarak belir-
lendi.Deprem sonrasinda hastalik yonetimini olumsuz etkileyen
durumlar ilac eksikligi, bilgi eksikligi, utanma ve 6nceliklerin
degismesi olarak belirlendi. Hastalik ydonetimini stirdtirebilmek
icin bazi katilimcilar daha glivenli sehirlere gitmek, ilaclarini re-
cetesiz olarak temin etmek ve yakinlarindan destek almak gibi
cabalar gosterdi.

SONUC: Deprem oncesi hazirliklar planlanirken kronik hastaligi
olan bireyler icin bireysel deprem hazirhgini iceren calismalar
yapilmalidir. Deprem sonrasi dénemde ise saglikli haberlesme-
nin devamliligi saglanmali, recetesiz ila¢ kullanimina bagl geli-
sebilecek olumsuzluklar g6z éniinde bulundurulmali.

ANAHTAR KELIMELER: Deneyim, Depremler, Hastalik yéneti-
mi, Kronik hastalik.
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ABSTRACT

OBJECTIVE: This research aims to examine the experiences of
adult individuals with chronic illnesses in managing their disea-
se during the first 72 hours following the earthquakes centered
in Kahramanmaras on February 6, 2023.

MATERIAL AND METHODS: This research was conducted
using a qualitative method with 16 earthquake survivors living
in Malatya between April and May 2023 who met the inclusion
criteria. Data for the research were collected through an indi-
vidual information form and a semi-structured interview form.
The data obtained from the semi-structured interview form
were analyzed using a qualitative content analysis approach.

RESULTS: The main themes of the study were determined as
(1) the impact of the living conditions on the disease process,
(2) the reasons for the problems encountered in disease ma-
nagement, (3) efforts to sustain optimal disease management,
and (4) lessons learned from the earthquake regarding disease
management. Situations negatively affecting disease manage-
ment after earthquakes were identified as medication shorta-
ges, lack of information, shame, and changes in priorities. To
maintain disease management, some participants made efforts
such as moving to safer cities, obtaining medications without
prescriptions, and getting support from their relatives.

CONCLUSIONS: While planning pre-earthquake preparations,
studies that include personalized earthquake preparation for
individuals with chronic diseases should be carried out. In the
post-earthquake period, the continuity of healthy communi-
cation should be ensured, and the negativities that may arise
due to the use of non-prescription drugs should be taken into
consideration.

KEYWORDS: Earthquakes, Experience, Disease management,
Chronicillness.
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GiRiS

Kronik hastaliga sahip yetiskinlerin sayisi her
gecen gun artmaktadir. Bu hastaliklar, neden
oldugu mortalite ve morbidite nedeniyle hem
hastalara hem de topluma ciddi yukler getir-
mektedir (1). Dinya Saglik Orgiitii verilerine
gore 2019 yilinda dunyadaki 6limlerin yakla-
stk %74’U kronik hastaliklarla iliskilidir (2). Bu
hastaliklarin bakim ve tedavisi icin 2010 - 2030

yillari arasinda yapilacak harcamalarin 47 tril-
yon dolara ulasacagi ongorulmektedir (3).

Kronik hastaliga sahip bireylerin yasam stiresin-
dekiartisabagliolarakilag kullanimsiiresi,bakim
suresi ve hastalik yonetim siiresi uzamaktadir.
Kronik hastaliklarin uygun sekilde yonetilme-
mesi saglik durumu ve semptomlarda kotu-
lesmeye ve hastane yatislarinda artisa neden
olabilir (4). Dinamik bir siire¢ olan kronik hasta-
hklarin kendi kendine yonetimi; hastalikla ilgili
bilgi diizeyi, psikolojik durum, yakinlari tarafin-
dan verilen destegin diizeyi ve saglik hizmetleri-
nin kullanilabilirligi gibi bircok faktorden etkile-
nebilir (5). Hastaligi kendi kendine yonetebilme
duzeyi iyi olan hastalar degisen kosullardaki
cesitli sorunlarla daha kolay bas edebilirler (6).

Uzamis hastalik yonetiminin basariyla strdi-
rilmesi icin hastalarin saghk bakim sistemleri-
ne kesintisiz bir sekilde ulasabilmeleri oldukca
onemlidir. Bireysel ve toplumsal diizeyde yasa-
nan pek ¢cok dogal afet hastalarin saghk bakim
sisteminden kesintisiz olarak faydalanmasini
engellemektedir (7). Hastalarin kesintisiz bakim
hizmeti almalarini engelleyen dogal afetlerden
biri de depremlerdir. Ozellikle yikici depremler
sonrasinda sehirlerin hatta ulkelerin alt yapila-
rinda, ulasim hatlarinda, iletisim kanallarinda ve
saglik hizmeti sunumlarinda ciddiaksamalar go-
rilmektedir. Bliyiik Dogu Japonya depremi son-
rasinda saglik bakim hizmetlerindeki kesintiden
dolayikronik hastaligi olan bir¢cok yetiskin semp-
tom alevlenmesi yasamis veya olmustur (1).

Turkiye'nin Kahramanmaras ilinde 6 Subat
2023'de meydana gelen 7.7 ve 7.6 moment
biyukliginde (mW) iki buyuk deprem sonu-
cunda toplamda 11 sehir ciddi sekilde etkilen-
mis, 50.000'de fazla insan hayatini kaybetmis,
301.000 konut yikilmis veya agir hasar almistir.
ilk depremden Hatay ikinci depremden ise Ma-

latya sehirleri en buyuk hasari almistir. Deprem
sonrasi 11 sehirde hayat durma noktasina gel-
mis ve hukimet tarafindan uluslararasi yardim
talebinde bulunulmustur (8). Yapilan calisma-
larda deprem sonrasi donemde saglik hizmet-
lerine talepte ciddi bir yogunluk olusmustur.

Ozellikle deprem bélgesindeki saglik kurulusla-
rinda daha ¢ok yaral hastalarin bakim ve teda-
vileri dncelikli olmustur (9). Her tirli yardimin
bolgeye ulastirlmasinda aksamalar oldugun-
dan 6zellikle ilk 72 saat boyunca kronik hastalig
olan depremzedeler kendi ¢abalaryla hastalik-
larini yonetmek durumunda kalmislardir (10).

Turkiye sinirlarinda énemli fay hatlari bulun-
masina ragmen, literatirde kronik hastaliga
sahip bireylerin deprem sonrasi hastalik yo-
netimi ile ilgili deneyimlerinin incelendigi ca-
hsmalarin yetersiz oldugu gorilmektedir. Bu
calismada 6 Subat 2023 Kahramanmaras dep-
remleri sonrasinda kronik hastaligi olan yetis-
kin bireylerin ilk 72 saatteki hastalik yonetimine
iliskin deneyimlerinin incelenmesi amaclandi.

GEREC VE YONTEM
Arastirmanin Tasarimi

Nitel icerik analizi yontemleri kullanilan bu
arastirma 6 Subat 2023 Kahramanmaras mer-
kezli depremlerden en fazla etkilenen illerden
biri olan Malatyada yasayan bireylerle yuru-
taldu. Yan yapilandirilmis goriisme formun-
dan elde edilen veriler nitel analiz yontemi
kullanilarak incelendi. Verilerin raporlanma-
sinda COREQ (Consolidated Criteria for Repor-
ting-Nitel Calismalar) kontrol listesi kullanildi.

Arastirmanin Evren ve Orneklemi

Arastirmanin 6rneklemini Nisan - Mayis 2023
tarihleri arasinda dahil edilme kriterlerini kar-
silayan 16 depremzede olusturdu. Gorusulen
kisilerin hicbiri arastirmaya katilmayi reddet-
medi veya arastirmadan c¢ekilmedi. Dahil edil-
me kriterleri; arastirmaya katilmaya gonulli
olmak, depremlerin ilk 72 saatinde Malatya
ilinde ikamet ediyor olmak, surekli tedavi ve
bakim almasini gerektiren kronik hastaliga sa-
hip olmak, anlama ve kendini ifade etmede
sorun olmamasi ve 18 yas ve Uzerinde olmak-
ti. Bu kriterleri karsilamayan depremzedeler
arastirmaya dahil edilmedi. Orneklem belir-



lenirken kartopu o6rnekleme ydntemi tercih
edildi. Pilot uygulamaya katilanlar arastirma-
alarin depremzede olan yakinlariydi. Pilot uy-
gulamayr tamamlayan her depremzededen
arastirmanin dahil edilme kriterlerini tasiyan
bir tanidiklarini 6énermesi istendi. Boylece o6r-
nekleme ulasilmasi hedeflendi. icerik analizi
calismalarinda belirli bir 6érneklem buyuklagu
kullanilmaz. Bu arastirmada da 6rneklem bi-
yukliginin belirlenmesinde veri doygunlugu
kavrami kullanildi. Bu kavrama gore, tekrarli ya-
nitlarin baslamasi yeterli 6rnekleme ulasildigi-
nin bir gostergesiolarak kabul edilmektedir (11).

Verilerin Toplanmasi

Arastirmanin verileri bireysel bilgi formu ve yari
yapilandiriimis goriisme formu ile topland.
Veri toplama formlari arastirmacilar tarafindan
ilgili literatlir taranarak hazirlanan sorulardan
olusturuldu (12 - 15). Gorisme formundaki
sorular nitel arastirma tecriibesi de olan, ko-
nunun uzmani 3 farkli arastirmaci tarafindan
degerlendirildi. Goriisme formunun gecerlik
ve glvenirligini test etmek amaciyla 5 dep-
remzede ile goriisme yapilarak pilot uygulama
yapildi. Pilot uygulama sonrasinda goériisme
formunda herhangi bir diizeltme yapilmasina
gerek olmadigi belirlendi. Pilot uygulama sira-
sinda elde edilen veriler analize dahil edilmedi.
Tdam gorismeler katilimcilarin belirledigi yer-
lerde (ev, is yeri gibi) yuz yuze gerceklestirildi.
Katilimcilara gerekli agiklamalarin  yapilmasi
yaklasik 5 dakika stirdii. Bu aciklamalarda aras-
tirmanin amaci, kapsami, etik yonleri ve ola-
si yararlari hakkinda bilgilendirmeler yapild.
Arastirmadaki katilimcilarla bireysel bilgi for-
mu ve yari-yapilandirilmis gérisme formu dol-
duruldu. Gortusmeler kimsenin olmadigi bir
odada yaklasik 15-20 dakika suirdi. Ek olarak
katihmcilara kisisel bilgilerinin ve ses kayitlari-
nin gizli tutulacag ve isimlerinin hicbir yerde
aciklanmayacagi ifade edildi. Tim go6riisme-
ler daha o6nce nitel arastirma deneyimi olan
birinci yazar (doktora mezunu, akademisyen,
hemsire, erkek) ve nitel arastirma konusunda
bilgilendirilen ikinci yazar (doktora mezunu,
klinisyen, hemsire, erkek) tarafindan yapildi.
Katilimci ifadelerinin daha sonra dinleyip ya-
zih hale getirilebilmesi icin tim gorusmeler
ses kayit cihazi kullanilarak kaydedildi. Kati-
hmcilara deneyimlerini, duygu ve distinceleri-
ni samimi bir sekilde ifade etme firsati verildi.
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Arastirma sonrasinda katilimcilara, aciklamala-
rina iliskin herhangi bir geri donuls yapilmadi.

Bireysel Bilgi Formu

Bireysel bilgi formu katilimcilarin  birey-
sel oOzelliklerini iceren toplam 7 sorudan
olusuyordu. Bu sorular yas, cinsiyet, mes-
lek, gelir durumu, mevcut kronik hastalk-
lar ve deprem sonrasi konutun durumuydu.

Yari-Yapilandirilmis Goriisme Formu

Kronik hastaligi olan depremzedelerin deprem
sonrasl ilk 72 saatteki deneyimlerini iceren ve-
riler yari-yapilandirilmig gortiisme formu kulla-
nilarak toplandi. Yari-yapilandirilmis goriisme
formu katilimcallarin bu sirecteki deneyimle-
rine iliskin 9 sorudan olusmaktaydi (Tablo 1).

Tablo 1: Yari-yapilandirilmis goériisme formu sorulari

Depremden sonra bulundugunuz konuttan nasil gikiginizi anlatir misiniz?

Deprem sonrast ilk 72 saatte yaninizda kimler vardi? Bu kisiler tibbi tedavi ve bakim siirecinde size ne gibi destekler
sagladi?

Deprem sonrast ilk 72 saatte nerede kaldiniz? Kaldiginiz bu yer tibbi tedavi ve bakim siiresinde size ne gibi
deneyimler yasatti?

Depremden sonra bulundugunuz konuttan ikarken yaniniza tibbi tedavi bakim siireclerinde kullandiginiz hangi
ekipmanlarinizi/ilaglariniz alabildiniz?

Deprem sonras! disarida kaldiginiz ilk 72 saatte hangi ilag/tibbi ekipmanin eksikligini yasadiniz? Bu eksikligi telafi
etmek igin ne gibi cabalarmiz oldu?

Deprem sonras! disarida kaldiginiz ilk 72 saatte ne gibi saghk problemleri yasadiniz? Bu problemleri ¢6zmek icin ne
gibi girisimlerde bulundunuz?

Yasadigmiz bu deprem olay1 tibbi tedavi ve bakim siireciniz ile ilgili size ne ogretti?

Verilerin Analizi

Katilimcilarin bireysel 6zellikleri frekans, ylzde,
ortalama veya standart sapma gibi tanimlayici
istatistikler kullanilmadan Tablo 2'de goste-
rildi. Yari yapilandirilmis goriisme formundan
elde edilen veriler nitel icerik analizi yaklasimi
kullanilarak analiz edildi (16). icerik analizi dort
asamada gerceklestirildi. Oncelikle gériismele-
rin ses kayitlari, tim énemli noktalar ve 6zel ifa-
deler dahil olmak Uzere aynen yaziya aktarild.
ikinci asamada, metin icerigi ve anlam iliskileri
hakkinda genel bir anlayis saglamak ve gorus-
melerin ilk kodlarini belirlemek amaciyla yazili
metin tekrar gézden gecirildi. Ucilincii asama-
da, benzerlik ve farkhhklarin kesfedilmesi ama-
ayla surekli karsilastirmali analize dayali olarak
kodlar alt kategorilere (kucuk alt baglklara)
aynldi (17). Dordlnci asamada, alt kategori-
ler kategorilere (daha kapsamli ortak baslhklar)
aynldi. Kategoriler anlamlarina gore isimlen-
dirildi ve deneyimi anlatan temalar belirlendi.
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icerik analizi seklinde yiritilen calismalarin
glvenirligini artirmak icin ¢esitli yontemler
kullanilabilir (18). Bu arastirmada, ikinci yaza-
rin nitel arastirma analizi konusunda deneyi-
mi olmadigindan kodlama, tema olusturma,
veri analizinin dogrulugu ve gecerliliginin sag-
lanmasi asamalari birinci yazar tarafindan yu-
rtlildi. Daha sonra olusturulan tema ve alt
temalar nitel arastirma deneyimi olan ancak
arastirma ekibinde bulunmayan badimsiz bir
arastirmaci (doktora mezunu, akademisyen,
hemsire, kadin) tarafindan kontrol edildi. Yapi-
lan son duzeltmelerin ardindan tizerinde muta-
bik kalinan temalar ve alt temalar olusturuldu.

Etik Kurul

Arastirmaya baslamadan once Kilis 7 Aralik
Universitesi'nin Bilimsel Etik Kurulundan onay
(Tarih: 11.04.2023, No: 2023/08) alindi. Tim ka-
tilmcilar bu arastirmaya katilmadan dnce yazil
ve s0zlU bilgilendirilmis onam verdi. Tim islem-
ler Helsinki Diinya Tibbi Deklarasyonuna uygun
olarak gerceklestirildi.

BULGULAR

Arastirmaya katilan depremzedelerin bireysel
ve deprem deneyimine iliskin bazi 6zellikleri
Tablo 2’'de verildi.

Tablo 2: Katilimcilarin bireysel 6zellikleri

Katihma | Yas | Cinsiyet | Meslek Gelirdurumu | Mevcut kronik hastalik Deprem sonrasi konutun
durumu
1 53 | Erkek | Polis Gelirgidereesit | Tip 2 Diyabet, Kolesterol, | Agir hasarl
Hipertansiyon
2 38 | Kadin | Hemgire Gelir gidere esit | Tip 2 Diyabet ‘Az hasarlt
3 60 | Erkek | Emekli Gelir gidere esit | Tip 2 Diyabet Orta hasarll
4 37 | Kadin Hemsire Gelir gidere esit | Ankilozan spondilit, Hasimoto | Az hasarli
tiroidi
5 63 | Kadin Ev hanim Gelir  giderden | Tip 2 Diyabet Az hasarl
fazla
6 63 | Kadin | Evhammi | Gelir gidere esit | Tip 2 Diyabet, Kolesterol ‘Az hasarlt
7 57 | Kadin Evhamimi | Gelir giderden | Hipertansiyon Hasarsz
az
8 62 | Erkek | Emekli Gelir giderden | Hipertansiyon Az hasarl
az
9 66 | Erkek | Marangoz | Gelir gidere esit | Kronik obstriktf akciger | Az hasarl
hastalig
10 63 | Kadin Ev hammi Gelir gidere esit | Romatoid artrit Agir hasarl
11 44 | Kadin Ogretmen | Gelir gidere esit | Romatoid artrit, Hagimoto | Az hasarli
tiroidi
12 58 | Kadin | Evhammi | Gelir giderden | Tip 2 Diyabet, Hipertansiyon | Az hasarl
az
13 67 | Kadin Evhammi | Gelir gidere esit | Tip 2 Diyabet Hasarsiz
14 66 | Kadin Ev hamm Gelir  giderden | Ritim bozuklugu, | Az hasarl
az Hipertansiyon
15 49 | Kadin Ev hanum Gelir gidere esit | Romatoid artrit Agir hasarlt
16 68 | Erkek | Emekli Gelir gidere esit | Kalp yetmezligi, Tip 2 Diyabet | Agir hasarl

Kronik hastaldi olan yetiskin depremzedelerin
depremlerin ilk 72 saatindeki hastalik yonetimi-
ne iliskin ifadeleri incelendiginde dort ana tema

ve butemalarlailiskili on biralttemaolusturuldu.
Olusturulan ana temalar:

« Kalinan yerin hastalik stirecine etkisi,

« Hastalik yonetiminde karsilasilan sorunlarin
nedeni,

« Optimal hastalik ydonetimini stirdiirme caba-
lar ve

« Hastalik yonetimine iliskin depremlerin 6gret-
tikleridir.

Tema 1: Kalinan Yerin Hastalik Siirecine Etkisi

Katilimcilarin depremlerinilk 72 saatinde kaldik-
lari yerlerin hastalik stirecine etkisiile ilgili dene-
yimleri incelendiginde iki alt tema olusturuldu.

Alt tema 1: Hastaligi yonetememe korkusu

instilin kullanmak zorunda olan diyabetli bir
depremzede; havanin isinmasinin, insilininin
bozulmasina neden olabilecegi endisesi yasa-
digini ve insulini olmadan etkili bir sekilde has-
taligini ydonetemeyecedini su sozlerle ifade etti:

“Insiilinlerimi yanima almistim ama hava biraz
daha sicak olsaydi ilaglarim bozulur diye endise-
lendim. Instilinim olmadan sekerimi diisiiremem”
(Katilimci 16, Erkek).

Alt tema 2: Semptom alevlenmesi

Bazi katilimcilar deprem sonrasinda kaldiklari
yerlerin hastalik yonetiminde olumsuzluklara
neden oldugunu ve bu durumla iligkili cesitli
semptomlar yasadiklarini ifade ettiler. Kronik
obstruktif akciger hastahigi (KOAH) nedeniyle
tedavi almakta olan bir katilimcinin deneyimi
soyleydi:

“Belediyenin nikah salonunda kaldik. 3000 civa-
rinda insanla bir arada kaldigimiz icin kéti koku
oluyordu. Sogukta distittim. Oksliriik oldu. {(...)
havasiz ortamda balgam ¢ikarmakta zorlandim”
(Katilhmci 9, Erkek).

Tema 2: Hastalik Yonetiminde Karsilasilan Sorunlarin
Nedeni

Deprem sonrasi evlerinden uzaklasan katilim-
alarin ilk 72 saatte hastalik yonetiminde karsi-
lastiklari sorunlarin nedeni incelendi. Katilim-
cllann ifadelerinden doért alt tema olusturuldu.

Alt tema 1: ilag eksikligi

Katilimcilarin cogunlugu panik ve korku halinde
evlerinden disarikactiklarrigin strekli kullanmak
zorunda olduklarr ilaglarini yanlarina almamisti.



Bir katihmcai ilaglarini kullanamadidi i¢in yasa-
diklarini soyle ifade etti:

“Benim i¢in olmazsa olmazlardan insiilinin ek-
sikligini yasadim. Clinkd insdilin yapmadigim igin
yemek bile yiyemiyordum. Yesem sekerim ¢ok y(ik-
seliyordu. Bunun eksikligini ¢cok yasadim. Yemek
dagitilirken instilin aklima geldi. (...) Yemegi insui-
lin yapmadan yedim. Sonrasinda sekerim ytiksel-
di. Bunu fark ettim. Nabzimin ylikselmesi, agzimin
kurumasi, sik idrara cikmam gibi seyler yasadim
ama insiilin olmadigi icin yapabilecegim bir sey
yoktu” (Katimai 2, Kadin).

Alt tema 2: Bilgi eksikligi

Deprem sonrasinda iletisimde yasanan aksak-
hklar nedeniyle bazi katihmcilar ilaglarini temi-
ninde zorluklar yasadigi ifade ettiler. Bir kati-
hmci ilaglarini temin edebilmek icin bulundugu
sehri terk etmek durumunda kaldigini su sekil-
de ifade etti:

“Tiroid ilacim bitmek (izere oldugu icin sehir
degistirmek zorunda kaldik. Daha sonra bazi
eczanelerin agik oldugu, hatta recetesiz ilag
verdiklerini 6grendim” (Katihmca 11, Kadin).

Alt tema 3: Utanma

Bazi katilimcilar hastaligini etkin yonetebilmek
icin ihtiyaci olan ekipmanlari istemeye utandi-
gindan zorluk yasadigini sdylediler. Ankilozan
spondilit tanili bir katilimci bu deneyimini su
sekilde ifade etti:

“Ortopedik yatagimin eksikligini hissettim ama
bunu istemeye yliziim tutmad.. (...) dort yataga 40
kisi sigismak zorunda kaldik. Kizim kliglik, stirekli
kucagimdaydi, ona sarilir vaziyetteydim. Tutuk bir
haldeydim. insanlar normal yatak bulmakta bile
zorluk cekiyorlardi. Diger insanlardan biraz daha
konforve rahatlik istemeye utandim. Clinkiinsan-
lar benimle ayni durumdaydi” (Katimci 4, Kadin).

Alt tema 4: Onceliklerin degismesi

Deprem aninin olusturdugu korku ve olumsuz
hava sartlarindan dolayi bazi katihmcilar has-
talik yonetimini dustinemediklerini belirttiler.
Bu durum tedavi uyumlarinda azalmaya neden
oldu. Hatta bir katilimci depremlerin akut done-
mi bittikten sonra bile tedavi uyumunu sagla-
makta zorlandigini ifade etti:

“O ddnemde hastalikla ilgili hicbir sey dlistine-
medim. O glin isinma derdim oluyordu. Sicak-
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ik -20'lere ulasmisti. Bir de karin doyurma...
Baska bir sey diisiinemedik” (Katihmci 8, Erkek).
“O kadar korkmustum ki ilaglarimi kullanma-
yI unutuyordum. Depremden sonra 1-2 ay ilag-
larimi  kullanmadim” (Katilima 12, Kadin).

Tema 3: Optimal Hastalik Yonetimini Siirdiirme Caba-
larni

Yasadiklari tim sorunlara ragmen baz kati-
hmcilar optimal diizeyde de olsa hastalik yo6-
netimini stirdirmeye devam ettiler. Bu sure-
deki deneyimlerinde 3 alt tema elde edildi.

Alt tema 1: Giivenli bélgelere tahliye

Depremlerin ilk gunlerinde herhangi bir ilag
tedavisine erisemedigi icin bir sire ilaglarini
kullanamayan baz katihmcilar, depremden et-
kilenmeyen baska bir sehre giderek tedavisine
devam edebildi. Bir katilimcinin ifadesi soyleydi:

“(...) herkes ilk planda can derdine diismdisti.
(...) 15 giin boyunca tibbi yardim alamadim.
Daha sonra Ankara’ya gittik. Raporlu ilaglari-
mi orada temin edebildim” (Katilimcr 9, Erkek).

Alt tema 2: Regetesiz alinan ilaglari kullanma

llaclarini yanina almadan evden disari cikan
bazi katilimcilar, daha 6nce rapor verilen ilac-
larini eczanelerden regetesiz olarak temin edip
kullanmayi sirdurdiler. Romatoid artrit tanisi
olan bir katihmci bu durumu séyle ifade etti:

“Romatizma hastasi oldugum icin kaslarim
¢ok agdriyordu. (...) hastaneler ¢ok kalaba-
likti. Ama devletimiz sag olsun bize, dokto-
ra gitmek zorunda kalmadan, regetesiz ilag
alma hakki verdi. llaclari oradan temin edip
kullanmaya bagladik” (Katihma 15, Kadin).

Alt tema 3: Yakinlardan alinan destek

Katilimcilarin cogunlugu deprem sonrasi ilk 72
saat boyunca optimal hastalik yonetimini sur-
durebilmek icin yakinlarindan destek aldilar. Di-
yabet tanili bir katilimcr aldigi destegi su sekilde
ifade etti:

“Korktugum icin eve girip ilaglarimi alamadim.
Esim ne olacaksa olsun deyip iceri girip ilacimi ve
seker olctim cihazimi aldi” (Katilimcai 5, Kadin).

Tema 4: Hastalik Yonetimine iliskin Depremin Ogret-
tikleri

Yasanilan biliylik deprem sonrasinda evlerinden
¢ikmak durumunda kalan katilimcilar hastalik
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yonetimi ile ilgili cesitli sorunlar yasadilar. Dep-
rem sonrasi yasadiklari bu olumsuz durumlar-
dan 6grendikleri sorgulandiginda iki alt tema
elde edildi.

Alt tema 1: Kesintisiz bakimin 6nemi

Deprem sonrasinda hastalik yonetimi ile ilgi-
li deneyimleri incelendiginde kronik hastaligi
olan katimcilarin cogunlugu kesintisiz bakimin
onemini anladiklarini belirtti. Katilimcilar siklik-
la ilaglarinin her an ulasilabilir olmasinin 6ne-
mine vurgu yaptilar. Bir katilimci bu durumu su
sekilde anlatt:

“Deprem bana cok sey édretti. llaclarim, elbi-
selerim bir valizde, giriste hazir bekliyor. Acil
durumda ben alamazsam bile sonrasinda biri-
leri gidip alip gelebiliyor” (Katilimcr 6, Kadin).

Alt tema 2: Sagligini 6nemseme

Yasanan depremler sonrasinda bazi katilimcilar
cevrelerindeki insanlara faydal olabilmeleriigin
oncelikle kendilerinin saglikli olmasi gerektigini
vurguladi. Ayni zamanda hemsire olan bir kati-
imci deprem sonrasi dénemde bile calismaya
devam ettigini belirtti. Bu siirecte hastalarina
faydali olabilmesi icin kendisinin sagliginin iyi
olmasi gerektigini su sekilde ifade etti.

“(...) blylik bir felaketti. Calisma arkadaslarimla
birlikte acil serviste bliyiik bir ézveri ile ¢alistik.
Ucaklarda oksijen maskesini éncelikle kendinize
daha sonra ¢ocuklariniza takin derler. Dolayisiy-
la dnce kendi ilaglarimi almaliyim. Ciinkii ben iyi
olmazsam hastalarim, arkadaslarim, ailem kimse
iyiolmaz. Bunun farkindayim” (Katiimci 2, Kadin)

TARTISMA

Kahramanmaras merkezli olarak meydan gelen
iki bliylik deprem sonrasinda milyonlarca insan
evini terk etmek zorunda kalmistir. Bu donemde
evini terk etmek zorunda kalan depremzede-
ler yasamlarini devam ettirebilmek icin yeme,
icme, barinma gibi temel ihtiyaclarini karsilama
gayreti icine girmislerdir. Kronik hastaligi olan
bireyler ise tim bunlara ilaveten hastaliklarinin
yonetimi ile ilgili zorluluklarla da mucadele et-
mek zorunda kalmislardir. Bu calismada 6 Subat
2023'de meydana gelen iki biyik deprem son-
rasinda kronik hastaligi olan yetiskinlerin has-
talik yonetimine iliskin deneyimleri incelendi.
Arastirmaya katilan depremzedelerin cogunlu-

gu deprem sonrasi ilk 72 saat boyunca barinma
sorunlari yasadilar. Bu stirede kaldiklari yerler
hastalik sureci ile ilgili ¢esitli sorunlar yasama-
larina neden oldu. Kaldigi yerde, yanindaki in-
sulin kartusunu soguk tutacak ekipmani olma-
yan bir hasta insulin ilacinin bozulmasi ile ilgili
endiselendi. insilin kartuslarinin bozulmadan
saklanabilmesi icin 2-8°C'de muhafaza edilmeli-
dir. 6 Subat’ta gerceklesen bu deprem sirasinda
Turkiye'de kis mevsimi yasanmaktaydi. Bundan
dolayi insulin kartuslarinin muhafazasinda cid-
di sorunlar yasanmamis olabilir. Ancak sicak
mevsimlerde gerceklesen depremlerde insiilin
soguk zincirinin strdirilmesi ile ilgili sorunlar
yasandigi bilinmektedir (19). Depremlerin ne
zaman olacagi tahmin edilemediginden dep-
rem hazirlklar yapilirken her tirli mevsimsel
sartlarin g6z 6nidnde bulundurulmasi gerek-
mektedir. KOAH'lI bir baska katilimci ise kalaba-
lik ve iyi havalandirilamayan bir yerde kaldigin-
dan oksurik ve balgam semptomlarinda artis
oldugunu ifade etti. Onceki deprem deneyim-
leri gostermektedir ki kalabalik barinma alanla-
rinda bulunan ve solunum sistemi hastaligi olan
bireylerde pnémoni dahil ciddi problemler or-
taya ¢ikmaktadir (20). Deprem sonrasi barinma
alanlari belirlenirken yeterli 1Isinma ve havalan-
dirma kosullari saglanmalidir. Ayrica insilin vb.
soguk zincirde muhafaza edilmesi gereken tib-
bi malzemeler icin gerekli sogutucu ekipman-
larin da hazir bulundurulmasi gerekmektedir.

2011 yihnda gerceklesen biiylik dogu Japon-
ya depremi sonrasinda bazi kronik hastahg
olan bireylerin ila¢ temini ile ilgili sikinti yasa-
dig bilinmektedir (21). Ulkemizde gerceklesen
6 Subat Kahramanmaras depremi sonrasinda
da kronik hastaligi olan depremzedeler cesit-
li ilaclara erisimde sorun yasamustir. ilac temi-
nindeki sorunlarin hizlica ¢ozilebilmesi icin,
depremden iki gin sonra afet bolgesindeki
saghk raporu bulunan kisilerin ilaglarini bir
defaya mahsus olarak recetesiz olarak temin
edebilecegi duyuruldu (22). Bu duyuru ile ilgi-
li bilgisi olmayan bir katilimci ilag bulamadigi
icin baska bir sehre gitmek zorunda kaldigin-
dan bahsetti. Deprem bdlgesindeki iletisim ve
haberlesme sisteminde yasanan aksakliklar
bu durum Ulizerinde etkili olmus olabilir. Dep-
rem sonrasi donemde saglkli haberlesme-
nin devamhhginin saglanmasi gerekmektedir.



Katilimcilarimizdan biri yasadidi fiziksel sikinti-
larin nedeninin, hastalik yonetimi icin ihtiyac
olan ortopedik yatagi istemeye utanmasi ol-
dugunu soyledi. Deprem gibi dogal afetlerden
sonra gorilebilecek olumsuz durumlardan biri
de utanma duygusudur. Deprem sonrasi olusan
utanma ve sucluluk gibi olumsuz duygularin
post-travmatik stres bozuklugu ile iliskili oldu-
Ju bilinmektedir (23). ilerleyen dénemlerde,
iki buyuk depremi ayni glinde yasamis olan,
deprem sonrasinda guinlerce yikintilarin icinde
bulunmak zorunda kalan, yakinlarini veya evle-
rini kaybeden depremzedelerin mutlaka psiko-
lojik acidan degerlendirilmesi gerekmektedir.

Deprem sonrasi sag kalanlar siklikla cesitli ba-
rinma merkezlerinde toplanirlar. Bu kisiler sag-
hkli kalmaktan cok hayatta kalmaya oncelik
verirler. Bu nedenle deprem sonrasi uzun siire
barinma merkezlerinde kalan depremzede-
lerde kilo alimi, saglksiz beslenme ve yetersiz
fiziksel aktivite gibi sorunlar gorilebilir (24).
Arastirmamizdaki katimcilardan bazilar dep-
rem sonrasl ilk 72 saat boyunca barinma ve bes-
lenme ihtiyacindan dolayi hastalik yonetimini
onemsemedigini ifade etti. Deprem sonrasinda
sagliklariile ilgili dncelikleri degisen depremze-
delerin en kisa siirede etkili hastalik yonetimi
konusunda harekete gecirilmesi gerekmektedir.

Depremin olusturdugu kaotik ortamda bile
bazi katihmcilar optimal diizeyde de olsa has-
talik yonetimini siirdirmeye calisti. Bazi kati-
himcilar bulunduklarn sehirlerde etkili hastalik
yonetimi saglayamayacagini disindigunden
daha gulivenli sehirlere gittigini ifade etti. Bazi-
lari ise hukiimetin onlar icin sagladigi hakki kul-
lanarak ilaglarini recetesiz olarak temin ettigini
belirtti. Deprem gibi afetlerden sonra ilaglarin
Ucretsiz ve recetesiz olarak sunulmasi ge¢mis-
ten beri uygulanan ¢6ziim odakli bir yontemdir
(25). Ancak bu yontemin bazi sakincalar olabi-
lir. Bir hekim tarafindan takip edilemeyen rece-
tesiz ilaclar hatali doz alimlari, ilag etkilesimleri
ve yan etki gibi olaylara neden olabilir (26). Bu
nedenle deprem gibi olaganusti durumlarda
recetesiz ilag verilmesi gibi yontemler yerine
cevrimici olarak hasta-hekim iletisimini artti-
racak daha etkili yontemlerin benimsenmesi
recetesiz ila¢ kullanimina bagli gelisebilecek
olumsuzluklari engelleyebilir. Bazi katihmcilar
deprem sonrasi donemde yakinlarindan des-
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tek alma egilimindeydi. Kronik hastaliklarin
etkili yonetilmesinde aile desteginin onemli
oldugu bilinmektedir (27). Deprem 6ncesi ya-
pilacak hazirliklarda hasta yakinlarinin gliclen-
dirilmesini saglayacak programlar hazirlanarak
hastalarin afet durumlarinda karsilasabilecegi
sorunlarla daha kolay bas etmesi saglanabilir.

Kahramanmaras merkezliolarak 6 Subat2023'de
yasanan iki buylk deprem sonrasinda kronik
hastaligi olan bireyler hastalik yonetimi ile ilgili
bazi konularda yetersizliklerinin oldugunu ifa-
de etti. Arastirmamiza katilan bireylerin bu d6-
nemde hastalik yonetimine iliskin 6grendikleri
sorgulandiginda kesintisiz bakimin dnemini ve
kendi saghginin 6nemsemesi gerektigini daha
iyi anladiklar belirlendi. Kesintisiz bakima vurgu
yapan katilimcilarin en sik tekrar ettigi konu ilag-
larini stirekli yanlarinda bulundurma gereklili-
giydi. Deprem Oncesi hazirlik yapilirken 6zellikle
kronik hastaligi olan bireylerin kesinlikle surekli
kullandigiilaclar ve bakim ekipmanlariniiceren
bir deprem cantasi hazirlamalari dnerilmektedir
(28). Ulkemizde yapilan bir calismada katilim-
alarin sadece %33’lnln bir afet cantasi hazir-
ladig belirlenmistir (29). Kronik hastaligi olan
bireylerin deprem sonrasi etkili hastalik yoneti-
mini saglayabilmeleri icin mutlaka bireysel dep-
rem hazirligini da iceren ¢alismalar yapiimalidir.

Arastirmamiza katillan depremzedelerin co-
gunlugu deprem sonrasi ilk 72 saat boyunca
barinma sorunlari yasadilar. Bu siirede kaldik-
lar yerler hastalik sireci ile ilgili cesitli sorun-
lar yasamalarina neden oldu. Deprem sonra-
sinda hastalik yonetimini olumsuz etkileyen
diger durumlar ilag¢ eksikligi, bilgi eksikligi,
utanma ve onceliklerin degismesi olarak belir-
lendi. Hastalik yonetimini strdurebilmek icin
bazi katilimcilar daha giivenli sehirlere gitmek,
ilaclarini recgetesiz olarak temin etmek ve ya-
kinlarindan destek almak gibi cabalar goster-
di. Kesintisiz bakimin énemine vurgu yapan
katilimcilarin en sik tekrar ettigi konu ilaglarini
surekli yanlarinda bulundurma gerekliligiydi.

Deprem o©ncesi hazirliklar planlanirken her
tarli mevsimsel sartlar goz oniinde bulun-
durulmal, barinma alanlarinin yeterli 1sinma
ve havalandirma kosullari saglanmali, kronik
hastaligi olan bireyler icin mutlaka bireysel
deprem hazirligini da iceren c¢alismalar ya-
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pilmalidir. Deprem sonrasi donemde ise sag-
hkli haberlesmenin devamliligi saglanmal,
recetesiz ila¢c kullanimina bagli gelisebilecek
olumsuzluklar g6z o6nlinde bulundurulmal,
depremzedeler en kisa siirede etkili hastalik
yonetimi konusunda harekete gecirilmeli ve
mutlaka psikolojik acidan degerlendirilmelidir.

Arastirmamizin en o6nemli sinirhhdi, sadece
depremin ilk 72 saatinde Malatya'da bulunan
depremzedelerle yiritilmesidir. Bu nedenle
elde edilen veriler tim depremzedeler icin ge-
nellenemez.

TESEKKUR

Galismaya katilan tim depremzedelere samimi
ve icten yanitlari icin tesekkir ederiz.
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OZET

AMAC: Bu calismanin amaci kiint gogus travmasinda sipheli
kosta kiriklarinin ultrasonografi (US) degerlendirmesinde goz-
lemciler arasi glvenilirligi 6lcerek US'un tanisal degerini belir-
lemektir.

GEREG VE YONTEM: Kiint g6gis travmasi nedeniyle acil servise
basvuran ve kosta kirigi siphesi olan, yas ortalamasi 48 olan (18
ila 95 yas) toplam 52 hasta (32 erkek, 20 kadin) calismaya dahil
edildi. TUm hastalarin direk akciger grafileri ve US incelemeleri
iki radyolog (20 yillik US deneyimi olan bir kidemli radyolog he-
kim ve bir yillik US deneyimi olan bir asistan hekim) tarafindan
bagimsiz sekilde degerlendirildi.

BULGULAR: Akciger grafisinde sadece iki kosta kingi tespit
edildi. Her iki radyolog tarafindan yapilan US incelemede 19
hastada 22 kirik tespit edildi. Sadece bir kosta kingi kidemli
radyolog hekim tarafindan fark edildi, asistan hekim tarafindan
fark edilmedi. US ile kosta kingi tespitinde gozlemciler arasi
uyum cok iyiydi (Kappa: 0.917) ve bu uyum istatistiksel olarak
anlamliydi (p=0.002). Tim kiriklar kostanin kemik kisminda yer
almaktaydi ve kostal kikirdak veya kostokondral bileskede kirik
saptanmadi.

SONUC: Bu calisma ile kosta kirigi tanisinda US incelemenin,
gozlemciler arasi degiskenliginin cok diistik oldugunu ve yiik-
sek oranda tekrarlanabilir bir tani araci oldugunu gosterdik.

ANAHTAR KELIMELER: Gozlemciler arasi degiskenlik, Kosta ki-
ngi, Radyografi, Ultrasonografi.
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ABSTRACT

OBJECTIVE: The aim of this study is to assess the value of ult-
rasonography (US) by determining the inter-observer reliability
on US evaluation of suspected rib fractures in blunt chest tra-
uma.

MATERIAL AND METHODS: A total of 52 patients (32 males, 20
females) with a mean age of 48 years (18-95 years) who presen-
ted to the emergency department with blunt chest trauma and
suspected rib fracture were included in the study. All patients
were assessed with US by two radiologists (a senior radiologist
with 20 years of US experience and a resident with one year of
US experience) independently and chest x-rays were also eva-
luated.

RESULTS: Only two rib fractures were detected on chest x-rays.
22 fractures were detected from 19 patients with US by both
radiologists. One rib fracture was noted only by the senior ra-
diologist and not by the resident. Interobserver agreement was
very good (kappa: 0.917) and statistically significant (p=0.002).
All fractures were located at the bony portion of the rib and no
fracture was found at the costal cartilage or costochondral jun-
ction.

CONCLUSIONS: We demonstrated that US is a highly reprodu-
cible diagnostic tool for rib fractures with very low inter-obser-
ver variability.

KEYWORDS: Interobserver variability, Rib fractures, Radiograp-
hy, Ultrasonography.
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INTRODUCTION

Rib fractures constitute an important portion of
admissions to emergency department (ER) and
patients are usually present with a blunt tho-
racic trauma (1 - 4). Typical clinical history and
chest pain are the main symptoms. Although
conventional chest x-ray (CXR) has lower sensi-
tivity, it is almost always used as a first line mo-
dality for detection of rib fractures (1, 5, 6). Sen-
sitivity of CXR could show variability according
to pulmonary parenchymal changes, age or
bone mineral density. As reported by studies in
the literature, sensitivity of CXR changes betwe-
en 13.5% to 61.3% (7, 8). Whereas ultrasonog-
raphy (US) is a widely used, cheap, safe and rea-
dily found in almost every ER, it can be used for
a diagnosis of rib fracture (9). Thus, it remains to
be determined whether it could be used for as-
sessing rib fractures in routine clinical practice.
There were studies reporting superiority of US
over plain films for rib fractures (2, 5, 10). Howe-
ver, in order to put a diagnostic tool into routi-
ne usage as a robust technique, first of all, the
results of it must be reproducible and reliable.

The aim of the current study is to assess
the inter-observer agreement of US on sus-
pected rib fractures in blunt chest trauma.

MATERIALS AND METHODS

Study Population

Within one-year period, patients who admitted
to the ER, present with blunt chest trauma and
localized chest pain were included. Multi-sys-
tem trauma, patients having comorbidities
or clinically unstable patients were excluded.

Chest X-ray and Ultrasound Evaluation

All patients assessed by two radiologists in-
dependently and they were blinded to each
other’s findings (first radiologist with a 20 ye-
ars experience in body radiology and second
radiologist with one year experience in US).

All patients underwent posteroanterior chest
x-ray. Firstly, CXRs were examined on a high
resolution diagnostic monitor. The presence
and number of rib fractures were noted. Then,
patients were evaluated consecutively with an
approximately 30 minutes intervals by using

7.5-12 MHz transducers. Patients were both at
the supine and lateral decubitis position and
the tranducer was placed parallel to the axis
of the costal surface (8). On the suspected he-
mithorax, whole ribs and also the site of ten-
derness were evaluated carefully. Every US
examination took approximately 20-30 minu-
tes. Normal US findings of the costal bone is a
continuous echogenic line deep to the muscle
and superficial to the pleural surface (Figure 1).

Figure 1: Continuity of costal surface in a normal patient.

Four US findings were recorded; cortical defor-
mity, defined as separation of the fracture ed-
ges (Figure 2); posterior acoustic shadowing
at the fracture edges Figure 2; step-off defor-
mity, defined as displacement or overlap of
the fracture edges (Figure 3); and localised
haematoma at subperiostal area (Figure 4).
In order to make sure that the cortical irregula-
rity area is not a nutrient vessel, the presence
of sensitivity with probe pressure was noted
and power Doppler US findings were evalua-
ted. Computed tomography (CT) was not per-
formed to avoid radiation in patients with mi-
nor trauma who were included in the study.

Figure 2: Cortical dehiscence at the costal surface (arrow) and
posterior acoustic shadowing at the fracture ends (asterisk).



Figure 3: Displacement of the fracture edges at the costal frac-
ture site (arrow).

Figure 4: Local haematoma associated with step-off deformity
of the fracture edges (asterisk).

Ethical Committee

The current study based on the retrospective
analysis of the prospectively gathered data and
Ufuk University ethics committee approved this
single center study, dated 13.12.2022 and num-
bered 12024861-89. Written informed consent
was obtained from all patients before the US
examination.This study wasmadeinaccordance
with the principles of the Declaration of Helsinki.

Statistical Analysis

Mean, standard deviation, and range were
evaluated for all the demographic data. In-
ter-observer agreement was assessed by kap-
pa statistics and Cohen’s kappa value was
calculated. All statistical analyses were made
by using a commercially available software
(version 20.0, IBM SPSS Statistics, IBM Corp.)

RESULTS

A total of 52 patients (32 males, 20 females)
with a mean age of 48 years (range between
18 and 95 years) were enrolled, in this study.
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Dyspnea and chest pain increasing with ins-
piration were the most frequent complaints.
All patients were evaluated within 0.5 to 6
hours after admitting to ER. On CXRs, only
two rib fractures were detected. In 19 ca-
ses (36.5%), 22 fractures were found via US
by both radiologists. The inter-observer ag-
reement was remarkably high for US with
a Cohen’s kappa value of 0917 (Table 1).
One rib fracture was noted only by the
senior radiologist and not by the resi-
dent. 21 of 22 fractures were detected on
the lateral aspect of the 5th to 10th ribs.
All fractures were located at the bony part
of the rib and no fracture was found at the
costal cartilage or costochondral junction.

Table 1: Inter-observer agreement for US and chest X-ray in de-
tection of rib fractures.

Fracture (+) Senior Junior

(n=19/52) radiologist ~ radiologist
Sonography (+) 19 19 18 0917
Radiography (+) 2 2 2 1

Kappa

DISCUSSION

Rib fracture is a relatively common finding in
blunt chest trauma and accompanies approxi-
mately 35-40% of thoracic injuries (2). From 4th
to 10th ribs are mostly and contiguously affe-
cted. Because of fragility, osseous parts affec-
ted more than chondral regions. In cases whe-
re clinical complaints and findings suggest rib
fracture, imaging modalities are used to detect
the fracture and associated injuries (11). In our
study, out of 52 patients with suspected rib fra-
cture, just 19 patients had a fracture. Prevalence
of rib fractures relatively low in our study when
compared to similar studies in the literature (4,
5). This might be due to the inclusion of only
the outpatients without multi-system trauma,
in this series. Furthermore, lower pre-diagnosis
accuracy of the referring emergency medicine
specialist regarding rib fractures in our study,
might have caused diminished prevalence.

In order to make a definitive diagnosis, the cli-
nician must use imaging modalities. There are
several imaging modalities for the assessment
of rib fractures including CXR, CT, US, nucle-
ar medicine and magnetic resonance imaging
(MRI) (12). CXR is the first-line imaging tool on
traumatic injury at emergency department. It is
specific but not sensitive and misses more than
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50% of rib fractures (13). CT enables evaluation
along the entire axis of the ribs with multi-pla-
nar imaging technique and has a high sensiti-
vity in detecting rib fractures. CT is the recom-
mended method for diagnosing rib fractures
because it is highly sensitive and can reveal
other underlying trauma pathologies (12, 14).
Bone scintigraphy has sensitivity but not spe-
cificity for rib fractures (15). It can be accepted
as “gold standard" method for rib fractures, but
it is not cost-effective to perform bone scintig-
raphy for rib fractures in emergency depart-
ments and clinical practice. MRI is highly influ-
enced by respiratory movements and therefore
has the lowest diagnostic value in detection of
rib fractures (1). Meanwhile, Capelastegui et al.
(16) showed that MRI detected rib and/or ster-
num fractures in 86% of patients with work-re-
lated trauma and interobserver agreement was
excellent. With the advanced techniques within
MRI technology, it is possible that in equivo-
cal cases, MRI findings could be useful. On the
other hand, US enables the evaluation of ribs
parallel to its long axis and also gives the op-
portunity of assessing costal cartilage and bony
rib, simultaneously. When a suspected rib frac-
ture was not detected with CXR, after waiting
for two weeks, CXR was repeated for revealing
callus formation. However, with the use of US,
immediate diagnosis could be possible without
radiation exposure. In the current study, we
have found a high inter-observer agreement
indicating that US is a reliable and reproducible
imaging modality for the detection of rib frac-
tures that we could use confidently (Table 1).

There are also disadvantages of the US. First of
all, the examination time is long (1, 2, 9, 17). It
takes approximately 10-15 minutes according
to user experience and daily work load of the
radiology department. In addition, duration of
the examination depends on how cooperati-
ve the patient is. Secondly, pain resulting from
the applied pressure on the fracture, during an
US examination leads to patient discomfort.
Thirdly, obesity and large breast tissue can li-
mit the sonographic sensitivity and finally ret-
ro-scapular ribs and infraclavicular segment of
the first rib cannot be assessed by the US (1, 8).

False positives must also be considered during
sonographic assessment. If the transducer is

not placed parallel to the long axis of the rib,
pseudo-fracture appearance cannot be avoi-
ded (18, 19). The costochondral junction and
the pleural echogenic surface are the main re-
asons causing that pitfall. The anterior surface
of the costochondral junction is not regular as
the bony costal surface and it can easily be mis-
taken as the angled rib edges. Pleura is similar
with the anterior costal surface, both of which
have bright linear appearance (8). In order to
overcome this pitfall, the gliding sign of the
pleura and the absence of posterior acoustic
shadowing of the broken rib edge can be used
(1). Just like the pleural echogenic surface, the
costochondral junction has not the posterior
acoustic shadowing that is seen in rib fractures.

Our results demonstrated that the US is an use-
ful and reproducible imaging modality for as-
sessing rib fractures and much more sensitive
than the CXR. Griffith et al (1) and Hurley et al
(2) showed that US is a more sensitive imaging
modality than radiography for determining rib
fractures. Turk et al (18) also found that US is
more sensitive than X-ray by detecting 26 rib
fractures in 18 patients who have normal CXRs.
We found similar results as only 2 fractures were
detected by CXR and 22 fractures were detec-
ted by US, in this series. In a systematic review
and meta-analysis study, Gilbertson et al (6)
showed that ultrasonography has high sensiti-
vity (89.3%) and specificity (98.4%) for the diag-
nosis of any rib fracture. We already know that
the sensitivity for detecting rib fractures was hi-
gher with CT (62.4%) than with X-ray, and that
rib fractures were more likely to be detected at
all sites with CT. Furthermore, if a rib fracture is
suspected in a patient with minor trauma and
no additional injury is expected, the US may be
useful in establishing the diagnosis because of
its superiority on rib fracture detection when
compared to radiography. It is also useful in ca-
ses where ionising radiation should be avoided.

There are several limitations in the current
study. First of all, there was no gold standard
technique used for confirming rib fractures
and assessing false positive and false negati-
ve results. Secondly, because US is an operator
dependent technique, training and performan-
ce of the operator might hamper the quality
(9). Finally, the small sample size and lack of



randomization were the other drawbacks.
In conclusion, we have demonstrated that the
US is a reproducible diagnostic tool for rib fra-
ctures with very low inter-observer variability.
The widespread use of the US will contribute
to the diagnosis and treatment of rib fractures.
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DiSTAL URETER TASI OLAN HASTALARDA MEDIKAL EKSPULSIF TEDAVININ
BASARISINI ETKILEYEN ONGORUCU FAKTORLER
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IN PATIENTS WITH DISTAL URETERAL STONE
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OZET

AMAGC: Bu calismada distal Ureter tasi nedeniyle medikal eks-
pulsif tedavi baslanan hastalarda spontan tas diistirmeyi etkile-
yen faktorleri arastirmayi amacladik.

GEREC VE YONTEM: Eyliil 2022 ve Ekim 2023 tarihleri arasinda
4-10 mm boyutlarinda distal Ureter tasi olan toplam 148 hasta
dahil edildi. Hastalara medikal eksplilsif tedavi olarak silodosin
4 mg baslandi ve en fazla dort hafta takip edildi. Spontan tas
disirmeyi etkileyen hasta ve tasa bagh degiskenler degerlen-
dirildi.

BULGULAR: Katilimcilarin yas ortalamasi 42,92+12,78 yildi. Tas
distrme orani %64,2 idi. Tas boyutu, tas yukd, treter duvar ka-
linligi, tagin Ureterovezikal bileskeye olan uzakligi, nétrofil len-
fosit orani ve hidronefroz derecesi daha disiik olan hastalarda
spontan tas diisiirme orani anlamli olarak daha yuksekti (hepsi
icin p<0.05). Cok degiskenli analizde, tasin Ureterovezikal bi-
leskeye olan mesafesi, Ureter duvar kalinligi ve nétrofil-lenfo-
sit orani spontan pasajin bagimsiz belirleyicileriydi (sirasiyla
p:0.036, p:0.001, p:0.001).

SONUG: Tasin Ureterovezikal bileskeye olan mesafesi, lreter
duvar kalinhgi ve nétrofil-lenfosit orani, spontan tas distirmeyi
tahmin etmede yararli parametreler olabilir. Bu faktorler dis-
tal Ureter taslarinin tedavisine yonelik karar verme siirecinde
onemli bir rol oynamaktadir.

ANAHTAR KELIMELER: Ureter taslari, Urolitiyaz, Medikal eks-
pulsif tedavi.
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ABSTRACT

OBJECTIVE: In this study, we aimed to investigate the factors
affecting spontaneous stone passing in patients who received
medical expulsive therapy due to distal ureteral stones.

MATERIAL AND METHODS: From September 2022 to October
2023, a total of 148 patients with distal ureteral stones sized
4-10 mm were included. Patients received silodosin 4 mg as me-
dical expulsive therapy and were followed up for a maximum of
four weeks. The patient- and stone-related variables affecting
spontaneous stone passage were evaluated.

RESULTS: The mean age of the participants was 42.92+12.78
years. The stone expulsion rate was 64.2%. The rate of sponta-
neous stone passage was significantly higher in patients with
lower stone size, stone burden, ureteral wall thickness, distance
of the stone to the ureterovesical junction, neutrophil-lympho-
cyte ratio and hydronephrosis grade. (all, p<0.05). The distance
of the stone to the ureterovesical junction, ureteral wall thick-
ness, and neutrophil-to-lymphocyte ratio were independent
predictors of spontaneous passage (p:0.036, p:0.001, p:0.001,
respectively).

CONCLUSIONS: The distance of stone to the ureterovesical
junction, ureteral wall thickness, and neutrophil-to-lymphocyte
ratio can be useful parameters to estimate spontaneous stone
expulsion. These factors play important roles in decision-ma-
king for the management of distal ureteral stones.

KEYWORDS: Ureteral Calculi, Urolithiasis, Medical expulsive
therapy.
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INTRODUCTION

Urolithiasis is a common disease worldwide,
with an incidence of up to 20% (1). Twenty per-
cent of urinary system stones are located at the
ureter, and 70% of ureteral stones are distal ure-
teral stones (2). Although there are treatment
methods such as extracorporeal shock wave lit-
hotripsy (ESWL), endoscopic lithotripsy (EL) and
surgical stone removal in the management of
ureter stones, medical expulsive therapy (MET)
is proposed for distal ureter stones smaller than
1 cmin the European Association of Urology gu-
idelines (3). The success rate of spontaneous ex-
pulsion has been reported up to 70% with MET.
Therefore, MET should be offered first to pa-
tients with uncomplicated distal ureter stones
<1 cm to avoid the need for surgical interventi-
on (4). The content of MET consists of plenty of
fluid intake, pain palliation and medical treat-
ment (alpha-adrenergic blocker, corticosteroid,
phosphodiesterase type 5 inhibitor, antispas-
moticorcalciumchannelblocker)for4weeks (5).

Studies investigating the success of MET have
mostly focused on which medical treatment is
more effective (6 - 8). However, the success of
MET is also affected by patient and stone-rela-
ted factors. The number of studies conducted
on this subject is insufficient. The present study
aimed to evaluate the factors affecting the suc-
cess of spontaneous stone passage in adult pa-
tients with uncomplicated 4-10 mm sized distal
ureter stones and in whom MET was initiated.

MATERIALS AND METHODS

The data of patients who applied with renal
colic and were diagnosed as ureteral stones
between 4-10 mm in the distal ureter at De-
partment of Urology, Kemer State Hospital, and
subsequently treated with MET between Sep-
tember 2022 and October 2023 were retrospe-
ctively examined. Exclusion criteria are listed
below:

«Patients with urinary tract infection, fever>38°C
or other focal infection

-Patients with bilateral or multiple ureter stones
«Patients with anamnesis of solitary kidney
«Patients with hematological, inflammatory di-
sease or malignancy

«Patients who needed instant intervention due
to renal impairment

«Patients with a history of using drugs that may
change blood cell ratios (corticosteroids, oral
contraceptives, etc.)

All patients were assessed by physical exami-
nation, complete blood tests, kidney function
tests, urinalysis, urine culture, urinary ultraso-
nography (USG), and X-ray kidney, ureter, and
bladder (KUB). Computed tomography (CT) was
performed for all patients to confirm the diag-
nosis. All of the participants received silodosin 4
mg once a day as MET. Besides, 50 mg/day dic-
lofenac sodium tablets were prescribed for epi-
sodes of renal colic. All of the patients were ad-
vised to remain active, drink 3 L of water daily,
and strain their urine to search for stones. They
were told to report the time they saw stones in
the filtered urine. Patient follow-up was done
once a week for 4 weeks with kidney function
tests, urinalysis, X-ray KUB. Drugs were conti-
nued until stone expulsion or for a maximum
four weeks. CT was reapplied in patients with
suspicious or unsuccessful expulsions of stone
at the end of the fourth week. Patients with no
stone expulsion at the end of 4 weeks were ad-
vised to undergo an interventional treatment.

Demographic data of included participants
(age, gender, body mass index [BMI], and neut-
rophil-to-lymphocyte ratio [NLR]) were noted.
Stone-related parameters including stone size,
stone burden, ureteral wall thickness (UWT),
distance to the ureterovesical junction (UV)),
and hydronephrosis grade were also recor-
ded using CT. The stone size was determined
by calculating the widest diameter of the sto-
ne. The stone burden was calculated from CT
scans and recorded in square millimeters. NLR
was calculated by dividing neutrophil count by
lymphocyte count before starting treatments.

Ethical Committee

Ethics committee approval was received from
Antalya Training and Research Hospital. (Appro-
val number: 2023-14/8).

Statistical Analysis

Data are presented as number (%) or meanzs-
tandard deviation for continuous variables, and
frequency (%) for categorical data. Normality
assumption was evaluated with the Shapiro
Wilk test. Student’s t-test was used for normal-



ly distributed continuous variables; otherwise,
the Mann- Whitney U test was used. Pearson
chi-square or Fisher’s exact test was performed
forcategorical variables. All potential variablesin
the descriptive analysis were included in the ini-
tial univariable analysis and then only variables
that were determined as significant (p<0.200)
were included in the final presented multivaria-
te logistic regression models. Statistical analysis
was performed by using IBM SPSS Statistics for
Windows, version 22.0 (IBM Corp.). A p-value
<0.05 was accepted as statistically significant.

RESULTS

148 patients finished the study. The mean age
of the cohort was 42.92+12.78 years. Most of
the patients were men (83.1%). The number of
patients who experienced spontaneous stone
expulsion was 95 (64.2%). The average expulsi-
on interval was 9.35+4.89 days in patients who
spontaneously passed the stone. The characte-
ristic features of the patients and the compari-
son of patients who passed stones and those
who failed to pass the stone are summarized
in (Table 1). The factors affecting the sponta-
neous expulsion were examined by univariate
and multivariate analyses. The distance of the
stone to UVJ, UWT, and NLR were independent
predictors of spontaneous passage (Table 2).

Table 1: Demographic data and comparison of characteristics
according to stone passage status

Variables Total SP+ SP-

p value
n=148 n=95 n=53
Age, years, mean+SD 4292:12.78 42.26:13.24 441121193 0.400
Gender, n% 0.983
79 (83.2) 44(83)
16 (16.8) 9(17)
25.26:2.66 25.81£3.01 0250
5.94:1.78 <0.001
2695:1892 46.18+20.97 <0.001
1.4120.55 2.32:0.91 <0.001
12.03:8.76 17.96:11.65 0.002
1.5920.58 2.32+0.76 <0.001
<0.001

Male 123 (83.1)
Female 25 (16.9)
BMI, kg/m?, meanSD 25.45£2.79
Stone size, mm, meanSD 651+187
Stone burden, mm?, meanSD 33.84+21.68
UWT, mm, meanzSD 1.74+0.82

Distance to UVJ, mm, meanSD
NLR, mean£SD
Hydronephrosis Grade Group, n,%

7.52+1.57

14.15+10.26
1.85+0.73

Grade 0,1 62 (41.9) 54 (56.8) 8(15.1)
Grade 2,3 86 (58.1) 41(43.2) 45 (84.9)
SP;spontaneous passage, BMI;body mass index, UWT;ureteral wall thickness, UVJ;ureterovesical junction, NLR;
neutrophil-to-lymphocyte ratio

Table 2: Predictive factors for spontaneous distal ureteral stone
passage

95% CLfor EXP(B)
Oddsratio | Lower Upper
Stone Size -221 463 633 801 323 1987

Variables B SE. P value

Stone Burden 038 039 336 1.039 961 1122
Distance to UV] 047 022 036 1.048 1.003 1.095
Ureteral Wall Thickness 1314 386 001 3.720 1745 7931
NLR 1229 379 001 3416 1625 7.183

Grade Group 912 544 094 2489 856 7.236

UVJ; ureterovesical junction, NLR; neutrophil-to-lymphocyte ratio

DISCUSSION

Studies questioning the effectiveness of MET
have mostly focused on which drug is more
successful. A recent meta-analysis showed that
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alpha blockers ensure prominent advantages
over placeboin the management of distal ureter
stones (9). Furthermore, in a meta-analysis
study comparing the effectiveness of the
three most commonly used alpha-adrenergic
blockers as MET, silodosin was shown to be the
most effective molecule (10). In a randomized
prospective study, the authors concluded that
silodosin 4 mg facilitated the expulsion of distal
ureteral stones (11). However, patient- and
stone-related factors can also affect treatment
success in addition to the treatment option. So,
we investigated the patient- and stone-related
factors affecting spontaneous stone passing in
patients who used silodosin as MET. The present
concludes that the distance of stone to the
UVJ, UWT, and NLR are independent predictive
factors for spontaneous stone expulsion.

The NLR is a biomarker of inflammation. It is
commonly used in the prognosis of cancer
patients (12). It has been shown that the
stone causes ureteral mucosal edema and
inflammation during its passage through the
ureter (13). Excessive inflammation may reduce
spontaneous stone passing by increasing
mucosal impaction of the stone. For this
reason, some researchers have investigated
the significance of inflammation as a predictor
of spontaneous stone passage. In the study
by Heidar et al. (14), higher NLR was useful for
predicting failure of spontaneous passage.
Similarly, NLR was inversely associated
with spontaneous stone expulsion (15,16).
Previous studies on this topic also suggested
that C-reactive protein which is another
inflammation marker was correlated with the
failure of MET (17,18). Our study showed that
NLR independently affected the spontaneous
stone passage on multivariate analysis.

Stone-related factors including stone size, stone
burden, Hounsfield unit (HU), UWT, Framingham
score, and presence of hydronephrosis have
been investigated as predictive factors for
stone passage. The results of studies on stone
size and stone burden, which are the most
evaluated factors, are controversial. Several
investigators found that stone size and stone
burden were significantly correlated with
spontaneous passage on multivariate analysis
(16-19). Conversely, some authors failed to
identify this correlation (20-22). Bokka and
Jain concluded that HU cannot be used as a
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predictor of outcome (23). Nevertheless, Sahin
etal.found a significant correlation between HU
and spontaneous passage (24). On multivariate
analysis, UWT was an independent predictor
of stone passing in the majority of studies (16,
19, 20, 22). Mucosal edema and inflammation
induced by the stone in the ureteral mucosa
may be an important indicator of failure of
spontaneous passage. UWT and inflammation
markers such as NLR and CRP that show the
mucosal edema and inflammation of the
ureter could be promising to predict treatment
success. Our data suggest that stone size, stone
burden, and the degree of hydronephrosis
were statistically significant predictors in the
univariate analysis. However, this was not
confirmed by the multivariate analysis. The
distance of stone to the UVJ and UWT were
significant predictors of successful passage.

There is a variety of options including
conservative therapy, ESWL, or EL to treat the
distal ureter stones. MET is an inexpensive
and non-invasive treatment given the fact
that most ureteral stones pass spontaneously.
However, MET has also the risk of complications
including infections, colic episodes, and renal
function loss. Therefore, it becomes essential
to predict situations in which MET may fail
and early intervention is needed. For this
purpose, a nomogram that contains ureteral
mucosal edema and inflammation markers
is needed to estimate spontaneous stone
passage in the decision-making process.

This study had some limitations. First, it was
conducted retrospectively with few patients.
Second, we measured the NLR at the beginning
of the treatment. Measurements taken during
follow-up may be more instructive in the
success of MET. Further prospective studies that
evaluate patient- and stone-related factors in
detail are needed to overcome these limitations.
In conclusion, the distance of stone to the UVJ,
UWT, and NLR can be useful parameters for
spontaneous stone expulsion. These factors
play a considerable role in decision-making
for the management of distal ureteral stones.
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OZET

AMACG: Bu calismada, otizm spektrum bozuklugu (OSB) olan
kictk cocuklarin beslenme davranisi ve uyku sorunlarinin, ebe-
veynlerinin depresyon ve kaygi diizeylerinin saghkli kontroller-
le karsilastirilmasi ve OSB semptom siddeti, ebeveyn kaygi ve
depresyon duzeyleri ile cocuklarin beslenme davranisi ve uyku
sorunlarina yonelik iliskinin degerlendirilmesi amaclanmakta-
dir.

GEREC VE YONTEM: Arastirmanin drneklemi, 18 ay ile 60 ay
arasinda OSB tanisi alan 81 hasta ve 60 saglikli cocuk ile olustur-
mugtur. OSB tanisi Ruhsal Bozukluklarin Tanisal ve Istatistiksel El
Kitabi-5 (Diagnostic and Statistical Manual of Mental Disorders
[DSM])’e gbre cocuk ve ergen psikiyatri uzmani tarafindan ko-
nulmustur. Hasta grubundaki kigtik yas cocuklarin OSB semp-
tom §|ddet| klinisyen tarafindan Cocukluk Otizmi Derecelendir-
me Olcegi (CODO) uygulanarak degerlendirilmistir. Cocuklarda
Beslenme Davranisi Anketi (CBDA), Cocuk Uyku Aliskanliklari
Anketi (CUAA) ve Beck Depresyon Olcegi (BDO), Beck Anksiyete
Olcegi (BAO) calismaya alinan cocuklarin ebeveynleri tarafin-
dan doldurulmustur.

BULGULAR: OSB grubunda CBDA i¢me tutkusu alt dlcedi (z =
-2.87, p =0.004), CUAA toplam puani (z=-3.013, p =0.003), ebe-
veyn BDO (z = -5 213, p < 0.001), ve ebeveyn BAO (z = 4.474,
p < 0.001) toplam puanlari saglikli kontrollere gore istatistiksel
olarak anlamli diizeyde daha yiiksek oldugu saptanmistir. OSB
ve saglkli kontroller arasinda CBDA diger alt dlcek puanlarinin
istatistiksel olarak anlamli bir farklilik gdstermedigi saptanmis-
tir. Hasta grubunda, otizm belirti siddeti ile CBDA alt lcek pu-
anlari, CUAA, ebeveyn BDO ve BAO toplam puanlari arasinda bir
iliski bulunmamustir.

SONUC: OSB olan kiigtik cocuklarin saglikli cocuklara gére daha
cok uyku problemi yasantiladiklari, iceceklere yonelimlerinin
daha ¢ok oldugu ve ebeveynlerinin depresyon ve anksiyete
diizeylerinin daha yliksek oldugu belirlenmistir. Bu ¢calisma OSB
tanisi ile kiiglik cocuklarin uyku sorunlari, iceceklere olan yone-
limleri ve ebeveynlerinin ruh saglidi arasinda anlamli bir iligki
oldugunu gostermektedir.

ANAHTAR KELIMELER: Cocuk psikiyatrisi, Beslenme davranisi,
Uyku, Otizm spektrum bozuklugu, Depresyon
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ABSTRACT

OBJECTIVE: This study aimed to compare the feeding behavior
and sleep problems of young children with autism spectrum di-
sorder (ASD), to compare depression and anxiety levels of their
parents with healthy controls, and to evaluate the relationship
between ASD symptom severity, parental anxiety and depressi-
on levels, and children's feeding behavior and sleep problems.

MATERIAL AND METHODS: The sample of the study consis-
ted of 81 patients diagnosed with ASD and 60 healthy children
between 18 months and 60 months. The diagnosis of ASD was
made by a child and adolescent psychiatrist according to the
Diagnostic and Statistical Manual of Mental Disorders-5 (DSM).
The Childhood Autism Rating Scale (CARS) was used to assess
the severity of young children ASD symptoms in the patient
group. The Children’s Eating Behavior Questionnaire (CEBQ),
the Children’s Sleep Habits Questionnaire (CSHQ), and the Beck
Depression Inventory (BDI) and Beck Anxiety Inventory (BAI)
were filled out by the parents of the children included in the
study.

RESULTS: In the ASD group, it was found that the subscale
scores of the CEBQ desire to drink (z =-2.87, p = 0.004), the to-
tal score of the CSHQ (z = -3.013, p = 0.003), parental BDI (z =
-5.213, p < 0.001), and parental BAI (z = 4.474, p < 0.001) were
statistically significantly higher than healthy controls. No statis-
tically significant difference was detected between the ASD and
control groups in terms of other subscale scores of CEBQ. In the
patient group, no relationship was found between ASD symp-
tom level and CEBQ subscale scores, CSHQ, parent BDI and BAI
total scores.

CONCLUSIONS: It was determined that young children with
ASD had more sleep problems, more tendency towards beve-
rages and their parents had higher levels of depression and
anxiety than healthy children. This study shows that there is
a significant relationship between ASD diagnosis and young
children's sleep problems, their orientation towards beverages
and their parents' mental health.

KEYWORDS: Child Psychiatry, Feeding behavior, Sleep, Autism
spectrum disorder, Depression.
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GiRiS

Otizm spektrum bozuklugu (OSB), sosyal ile-
tisim eksiklikleri ve sinirh tekrarlayan davranis
veya ilgi kahplari ile karakterize olan nérogeli-
simsel bir bozukluktur (1). Son yirmi yilda elde
edilen veriler 1s1ginda ¢ocuklardaki OSB yaygin-
hik oranlarinin 2000 yihnda 1/150, 2014 yilinda
1/68 iken, 2018'de 1/44'e yiikselerek belirgin bir
artis gosterdigi belirlenmistir (2,3). Otizmin eti-
yolojisi hala bilinmemektedir ancak genetik fak-

torlerin yani sira cevresel faktorlerin de etiyoloji-
sinde 6nemli rol oynadigi distintilmektedir (3).

Beslenme ve yeme problemleri, her yastan ve
bilissel beceriden otizmli bireyleri etkileyen
onemli sorunlar arasindadir (4). Beslenme ve
yeme problemleri tiim ¢ocuklarin %10-20'sinde
gorilmekle birlikte, busorunun OSB tanilicocuk-
larin en az %70'inde oldugu belirtilmektedir (3).
2019 yilinda yapilan bir calismada, atipik yeme
davraniglarinin (6rnegin, sinirli besin tercihi ve
markaya 6zgu tercihler) OSB tanili ¢ocuklarda
(%70,4) normal gelisim gosteren ¢ocuklara (4.8
%) ve diger bozukluklari olan ¢ocuklara (13.1%)
kiyasla daha sik goruldigu belirtilmistir (5). Bu-
nunla birlikte, kiictik yas grubundaki ¢ocuklarda
gelisen beslenme problemlerinin otizmin erken
bir belirtisi olabilecegini 6ne slren arastirmaci-
lar da bulunmaktadir (6). OSB tanili cocuklarin,
uyku sorunlar agisindan yuiksek risk altinda ol-
dugu disundlmektedir (7). OSB tanili cocuklar-
da uyku sorunlarinin yasam boyu yaygin oldugu
ve bu taniya sahip ¢ocuklarin yaklasik %80'inde
uyku sorunlarinin goruldigu bildirilmektedir
(8). OSB tanili cocuklarin insomnia, toplam uyku
suresinde azalma, uykuya baslamada gecikme
ve gece uyanmalarinda artis gibi cesitli uyku
sorunlarini yasantiladiklari bildirilmektedir (9).

OSB tanili ¢ocuklarin belirtilerinin, bu taniya
sahip ¢ocuklarin ebeveynleri i¢in cocuga ba-
kim verme zorluklarini ve ebeveynlik stresini
arttirdigi bildirilmektedir (10). OSB tanili geng-
lerin ebeveynlerinin, genel poplilasyondaki ye-
tiskinlere gore daha yiiksek depresyon riskine
sahip oldugu belirtiimektedir (11). Yapilan bazi
calismalarda, OSB'li ¢ocuklarin ebeveynlerin-
de, hem normal gelisim go&steren cocuklarin
ebeveynlerine hem de diger gelisimsel bozuk-
luklari olan ¢ocuklarin ebeveynlerine kiyasla
ebeveyn kaygisi ve ebeveyn depresyonunun
yuksek diizeyde oldugu tespit edilmistir (12, 13).

Yukarida belirtildigi gibi, OSB tanisi ile ¢cocuk-
ta beslenme davranislar, uyku sorunlar ve
ebeveynlerinin kaygi, depresyon duzeyleri et-
kilesim icindedir. Bununla birlikte, bildigimiz
kadariyla, onceki calismalarin hicbirinde OSB
tanisi konulan erken yas donemindeki cocuk-
larin beslenme davranislarini, uyku sorunlarini,
ebeveynlerinin kaygi ve depresyon dizeylerini
birlikte degerlendirerek saglikh kontrol grubuy-
la karsilastiran bir calisma bulunmamaktadir.

Bu calismanin amaci, ¢cocuklarda beslenme dav-
ranislarinin, uyku sorunlarinin, ebeveynlerinin
anksiyete ve depresyon diizeylerinin OSB grubu
ile saghkl kontrol gruplarinda karsilastirilmasi
ve birbirleri ile olan iliskisinin incelenmesidir.

Calismanin hipotezleri sunlardir:

« OSB tanili cocuklarda uyku sorunlarinin saglikh
gruba gore daha yuksek olacags;

« OSB tanili ¢ocuklarla saglikh grup arasinda
beslenme davranislari arasinda farklihk olacags;
« OSB tanili cocuklarin ebeveynlerinde anksiye-
te ve depresyon duzeylerinin saglikl grubun
ebeveynlerine gore daha ytksek olacag;

« OSB hasta grubunda otizm semptom siddeti
ile cocugun beslenme davranisi, uyku sorunlari,
ebeveyn anksiyete ve depresyon diizeyleri ara-
sinda anlamli bir iliskinin olacagi varsayilmistir.

GEREC VE YONTEM

Bu calisma, ¢cok merkezli, kesitsel bir calisma
olarak tasarlanmistir. Calisma Ekim 2023 - Subat
2024 tarihleri arasinda Afyonkarahisar Saglk
Bilimleri Universitesi Tip Fakiiltesi Cocuk ve Er-
gen Psikiyatrisi Poliklinigi, Meram Tip Fakdiltesi
Cocuk ve Ergen Ruh Sagligi ve Hastaliklari Polik-
linigi, Saghk Bilimleri Universitesi, izmir Tepecik
Egitim ve Arastirma Hastanesi Cocuk ve Ergen
Psikiyatrisi Poliklinigi'nde gerceklestirilmistir.
Ruhsal Bozukluklarin Tanisal ve istatistiksel El
Kitabi-5 (Diagnostic and Statistical Manual of
Mental Disorders [DSM]) tani kriterlerine gore
cocuk ve ergen psikiyatri uzmani tarafindan
OSB tanisi konan, psikotrop ila¢ kullanimi ol-
mayan 18-60 ay arasindaki cocuklar ve ebe-
veynleri calismaya alinmistir. Cocukluk Otizmi
Derecelendirme Olcegi (CODO) klinisyen tara-
findan ¢ocuklara uygulamistir. Kontrol grubunu
ise cocuk ve ergen psikiyatrisi polikliniklerine
cesitli sikayetlerle basvuran (rutin kontrol veya
yas donemine yonelik sorunlar hakkinda danis-



manlik alan), 18-60 ay arasi zihinsel, bedensel
gelisimsel gecikmesi olmayan, OSB tanisi ol-
mayan c¢ocuklardan ve cocuklarin ebeveynle-
rinden olusturulmustur. Yapilan degerlendirme
sonucunda ebeveynler calisma hakkinda bil-
gilendirilmis, tum katihmcilara yazili aydinlatil-
mis onam formu verilmis ve calismaya sadece
gonullu olan katihmcilar dahil edilmistir. Hasta
ve saglikli kontrol grubunda calismayi kabul
eden ebeveynler cocuklari icin Cocuklarda Bes-
lenme Davranisi Anketi (CBDA)'ni Cocuk Uyku
Aliskanliklari Anketi (CUAA)'ni ve kendilerine
yonelik Beck Depresyon Olcedi (BDO)'ni, Beck
Anksiyete Olcegi (BAO)ni doldurmuslardir.

Veri Toplama Araglari

Sosyodemografik Veri Formu: Hastalarin ve ebevey-
ninin cinsiyet, yas gibi sosyodemografik 6zellik-
lerini iceren sorulardan olusmaktadir.

Cocukluk Otizmi Derecelendirme Olcegi (CODO):
Olcek otizm siiphesi varhginda, bu cocukla-
rn degerlendirilmesinde ve otistik bozuklu-
gu olan ¢ocugun diger gelisimsel bozuklugu
olan cocuklardan ayrilmasinda oldukga sik
olarak kullanilmaktadir (14). Bu olcek 15 mad-
deden olusmakta ve Olcek puanlamasi 15 ile
60 arasinda degismektedir. Bu olcegin Tirkge
gecerlilik ve guvenilirligi yapilmistir (15, 16).

Cocuklarda Beslenme Davranisi Anketi (CBDA): Olcek
35 maddeden olusmaktadir. Likert tipi anket
olup, 5 puan uzerinden degerlendiriimekte-
dir. Alt Olcekleri gida heveslisi, duygusal asir
yeme, gidadan keyif alma, icme tutkusu, tok-
luk heveslisi, yavas yeme, duygusal az yeme
ve yemek seciciligi'dir. Bu alt olgekler cocugun
istahini belirlemeyi amaclamistir (17). Olcegin
Turkge gecerlilik ve guvenilirligi yapilmistir (18).

Cocuk Uyku Aliskanhiklari Anketi (CUAA): Olcek co-
cuklarin uyku aliskanhklarini ve uyku ile ilis-
kili sorunlarini degerlendirmeye yonelik ge-
listirilmistir (19). Olcegin kesim noktasi 41
puan olarak belirlenmistir ve 41 puanin Uze-
rindeki degerler klinik olarak anlamli uyku
sorunlarini  géstermektedir. Ulkemizde Tiirk-
ce gecerlilik ve guvenilirligi yapilmistir (20).

Beck Depresyon Olcegi (BDO): 21 maddeden olusan
bir 6z degerlendirme 6lcegidir (21, 22). Olcek
puanlamasi 0 ile 63 puan arasinda degismekte
ve puan arttikca depresyonun siddeti artmak-
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tadir. Olcegin kesme puani 17 ‘dir. Olcegin be-
lirlenen Cronbach Alfa katsayisi 0.80dir (21).

Beck Anksiyete Olcegi (BAOG): Olcek 21 mad-
de icermektedir. Bu olcegin puan araligi
0-63dir. Olcekten alinin puan arttikca ank-
siyete siddeti de artmaktadir. Olcegin Tiirk-
ce gecerlilik ve guvenirliligi yapilmistir (23).

Etik Kurul

Galisma prosedirleri Helsinki Deklarasyonu-
na uygun olarak gerceklestirildi. Cahsma Af-
yonkarahisar Saglik Bilimleri Universitesi Tip
Fakultesi etik kurulundan etik onayr almistir
(tarih:10.10.2023, etik kurul no. 2023/453).

istatistiksel Analiz

Arastirmada elde edilen verilerin istatistiksel
analizinde SPSS 26.0 programindan yararla-
nilmistir.  Orneklemin demografik 6zellikleri
tanimlayici istatistikler kullanilarak analiz edil-
mistir. Tum degiskenlerin normal olup olmadi-
gini belirlemek icin Shapiro-Wilk ve Kolmogo-
rov-Smirnov testleri kullanildi. iki grup arasinda
sayisal degiskenler karsilastirmak icin Student T
testi veya Mann Whitney U testi kullaniimistir.
Degiskenler arasindaki korelasyonu belirlemek
icin parametrik degerler icin Pearson korelas-
yon, parametrik olmayan veriler icin Spearman
korelasyon testi kullanildi. Istatistiksel &nem-
lilik dizeyi p<0.05 olarak kabul edilmistir.

BULGULAR

Arastirmaya hasta sayisi 81, saglikli kontrol sa-
yi1s1 60 olmak tzere toplamda 141 olgu alinmis-
tir. Yas ortalamalari (p=0.973), cinsiyet dagilimi
(p=0.076) ve anne-baba egitim dizeyi (sirasi
ile p=0.087, p=0.117) acgisindan gruplar arasin-
da anlamli farkhlik saptanmamistir (Tablo 1).
Tablo 1: Gruplarin Yas, Cinsiyet, Anne-Babanin Egitim Dulizeyine
Gore Degerlendirilmesi

0SB Kontrol
(n=81) (n=60)

Say1 % Say1 %
Kiz 21 259 24 40.0

0.076
Erkek 60 74.1 36 60.0

ilkokul 13 15.9 6 10.0

Ortaokul 14 171 5 8.3
0.087

Lise 27 329 17 283
Universite 27 329 32 53.3
ilkokul 8 9.8 4 6.7

gt Ortaokul 14 17.1 6 10.0
Baba Egitim 0117
Lise 27 329 14 233

Universite 32 39.0 36 60.0

0.973

Yas 40.43+1.39 40.26+1.88

n:olgu sayisi
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CBDAi¢cmetutkusualtodlcedi(z=-2.87,p=0.004),
CUAA toplam puani (z =-3.013, p =0.003), ebe-
veyn BDO (z =-5.213, p < 0.001), ebeveyn BAO
(z = 4474, p < 0.001) toplam puanlar hasta
grubunda saghkli gruba gore istatiksel olarak
anlamli yiksek bulunmustur. Hasta ve saglikh
kontrol grubu arasinda CBDA gida heveslisi (z
=-1.092, p =0.272), CBDA duygusal asiri yeme
(z = -1.541b, p =0.123), CBDA gidadan keyif
alma (t=-1.127, p =0.262), CBDA tokluk heves-
lisi (t =-1.043, p =0.299), CBDA yavas yeme (z
=-1.263, p =0.207), CBDA duygusal az yeme (z
= -1.82, p =0.065), CBDA yemek seciciligi (z =
-2.038, p=0.101) alt 6lgeklerinin istatiksel olarak
farkliik gostermedigi bulunmustur (Tablo 2).

Tablo 2: OSB ve Kontrol Grubu Cocuklarin CBDA alt odlcek,
CUAA, Ebeveyn BDO, Ebeveyn BAQO Toplam Puanlarinin Dagilimi

0sB Kontrol
(n:81) (n:60)
t/z P

Ortalama SS
10.02 0.42 9.13 0.35 -1.0920 0.272

Ortalama SS

CBDA gida heveslisi

6.82 0.29 6.033 0.24 -1.5410 0.123
CBDA duygusal asiri yeme

CBDA gidadan keyif al 1592 0.55 16.78 0.46 11274 0.262
gidadan keyif alma

CBDA tutk 9.2 0.78 6.93 0.35 -2.870 0.004
igme tutkusu

GBDA tokluk heveslisi 20.01 0.56 20.85 0.53 -1.0430 0.299
CBDA yavas yeme 10.19 0.42 9.4 0.51 -1.263" 0.207
CBDA duygusal az yeme 10.83 0.381 1176 0.47 -1.820 0.065
GBDA yemek segiciligi 7.901 0.304 8.60 0.30 -2.038b 0.101

. 5143 09 47.06 093 3013 0.003
CUAA

52130
Ebeveyn BDO 1359 1192 555 0.68 5213 <0.001

Ebeveyn BAO 9.96 12 3.316 0.502 -4.474> <0.001

S5: Standart Sapma, *Bagims1z Orneklem T Test, "Mann-Whitney U Test
GBDA: Gocuklarda Beslenme Davranisi Anketi, CUAA: Cocuklarda Uyku Aliskanhiklar Anketi, BDO: Beck Depresyon
Olgegi, BAO: Beck Anksiyete Olgegi

Spearman korelasyon analizinde ebeveyn
BDO toplam puani ile CBDA duygusal asi-
rn yeme alt 6lcek puani (p=0.004), ebeveyn
BDO toplam puani ile ebeveyn BAO toplam
puani (p<0.001) arasinda istatiksel olarak po-
zitif korelasyonlar elde edilmistir (Tablo 3).

Tablo 3: OSB Olan Cocuklarin CBDA Alt Olcegi, CUAA toplam
Puanlarinin CODO, Ebeveyn BDO, Ebeveyn BAO Toplam Puanla-
riyla Olan iliskisinin Arastiriimasi

(BDAgida CBDA (BDA  (BDAicme CBDAtokluk CBDA (BDA  (BDAyemek CUAA  EbeveynBDO Ebeveyn
heveslisi ~ duygusal ~ gidadan tutkusu  heveslisi  yavas duygusal * segiciligi BAO
asiryeme  keyif yeme azyeme
alma

rpr® prv prp r p r pr pr prpr p TP
CODO 008 08¢ 004
Toplam

Puan

068 04 071 018 009 011 0301 005 06 013 024 -0.005 0.9 010 034 -0.001 099 001 087

Ebeveyn 0.7 012 022
BDO

004 017 011 006 059 003 0776 011 02 -0.14 019 -005 062 001 088 05 <0001

Ebeveyn 008 047 013 024 020 005 010 034 -0003 098 -005 06 -005 064 -002 08 001 087 05 <0001
BAO

CBDA: Gocuklarda Beslenme Davranist Anketi QUAA: Gocuarda Uyku Aliskanlilarr Anket, BDO: Beck Depresyon Olcegi, BAD: Beck
lgegi, GODC: Cocukluk Otizmi jrme Olgegi

TARTISMA

Bu calismada, 18-60 ay arasindaki OSB ta-
nisi alan cocuklarda ve saglikh kontrollerde
beslenme davranisi, uyku sorunlari, ebeveyn
depresyon ve anksiyete duzeyleri arasinda-
ki iliski arastinlmistir. Calismamizda, OSB ta-
nili ¢cocuklarda kontrol grubuna gore uyku
sorunlarinin, iceceklere olan yoénelimlerinin,
ebeveyn depresyon ve anksiyete duzeylerinin
anlamh olcude yuksek oldugu saptanmistir.

Bu calismada, OSB tanili cocuklarda yapilan bazi
calismalarla (24 - 26) benzer sekilde, OSB tanisi
olan kiictik cocuklarda uyku sorunlarini kontrol
grubuna goére anlamli diizeyde yiksek oldugu
bulunmustur. OSB tanili cocuklarin ebeveynleri
genellikle cocuklarinin gece yatma saatine di-
rendiklerini, uykuyu baslatmakta zorlandiklarini
ve erken uyandiklarini ifade etmektedirler (24).
Uyku bozukluklarinin bireyin gunlik islevlerini
olumsuz etkilenmesine ve bakim verenlere ek
biryuk getirerek bireye karsiolumsuz tutumlarin
gerceklesmesine neden olabilecedi 6ne surul-
mektedir. Ayrica davranis sorunlarinin, iletisim
sorunlarinin ve stereotipik davranisglarinin arti-
sina neden olabilecegi bildirilmektedir (7). Ca-
hsmamiz literature benzer sekilde OSB'de uyku
sorunlarinin erken ¢cocukluk doneminde normal
gelisim gosteren ¢ocuklardan daha sik gozlem-
lendigini gostermektedir. Bu bilgiler, uykunun
OSB tanili cocuklarin semptomlarinin ortaya ¢i-
kisi, prognozu ve ebeveynleri ile olan etkilesimi
acisindan onemli olabilecedi g6z 6niline alindi-
ginda, OSB tanili cocuklarda uyku sorunlarintiyi-
lestirmeye yonelik etkili stratejilerin bulunmasi-
nin 6nemli olabilecegini distndirtmektedir.

Galismamizda ebeveyn depresyon ve anksiyete
diizeyi OSB grubunda kontrol grubuna gore an-
laml olarak yuksek bulunmustur. OSB'li cocuk-
larda uyku sorunlarinin ebeveynler icin oldukca
zorlayici oldugu ve bu durum artan ebeveyn
stresi, ebeveyn uyku bozuklugu ve ebeveynle-
rin kot yasam kalitesi ile iliskilendirilmektedir
(27). Bununla birlikte calismamizda OSB tanili
cocuklarda otizm siddeti ile ebeveyn depresyon
ve anksiyete dlizeyleri arasinda anlaml bir iliski
bulunamamistir. Bu durumun nedeni ebevey-
nin uyku sirasinda ¢cocugunun uyku davranis-



larindan tam olarak farkinda olamayabilecegi
ve ¢ocugun uyku sorunlarini yanhs degerlen-
dirmesinden kaynakli olabilecedi dustinilebilir
(24, 28). Ayni zamanda ¢alismamizda kullandi-
gimiz 6l¢lim araclari, calismaya dahil ettigimiz
yas gruplari ve ebeveyn psikopatolojisi ¢ocu-
gun durumunu objektif degerlendirmesine
engel olusturmus olabilir. Calismamizin sonu-
cuyla uyumlu olarak bazi ¢alismalar OSB tanih
cocuklarin ebeveynlerinin anksiyete ve depres-
yon duzeylerinin daha fazla oldugunu goster-
mektedir (12, 13). Yukaridaki bilgiler isiginda,
calismamiz OSB tanili ebeveynlerin ruh sagli-
gina yonelik 6nlemlerinin alinmasinin gerekli
ve onemli olabilecegini dusiindirtmektedir.

Galismamizin kesitsel dogasinin olmasi ve 6r-
neklem buyukligunin kiiclik olmasi calismami-
zin sinirliigini olusturmaktadir. Bu nedenle, bu
calismanin daha buyuk orneklemlerle yapilarak
¢ogaltilmasi gerektigi distinilmektedir. Ayrica
calismamizin bir diger kisithiligr da Slgeklerinin
cocuklarin beslenme davranislarini, uyku so-
runlarini, ebeveynlerinin depresyon ve anksiye-
te diizeylerini 6l¢gmek icin kullaniimasidir. Calis-
mamizin gli¢li yonu hasta ve kontrol grubunun
cocuk psikiyatri hekimi tarafindan muayene
edilmesi, psikotrop ilag kullanimi olmayan OSB
tanili hasta grubu ile calismanin olusturulmasi
ve komorbid durumlarin dislanmasi sayilabilir.

Galismamizin bulgular, OSB tanili kiguk ¢o-
cuklarda saglkli kontrollere goére uyku sorun-
larinin, iceceklere olan yonelimlerinin, ebe-
veyn depresyon ve anksiyete duzeylerinin
daha yaygin oldugunu go6stermektedir. Bu
sonugclar, OSB'li ¢ocuklarda uyku sorunlarinin
iyilestirilmesine yonelik girisimlerin ve OSB’li
cocuklarin ebeveynlerinin psikiyatrik sikin-
tilarini hafifletmek icin kullanilabilecek etkili
strateji ve miidahale yontemlerin gelistiriime-
sinin 6nemli olabilecegini distindurtmektedir.
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OZET

AMAGC: Multidisipliner yaklasim her tibbi bélimde oldugu gibi
gogus cerrahisi bolimiinde de son derece dnemlidir. Bu ¢alis-
manin amacl, goégus cerrahisi bolimdinin multidisipliner yakla-
simdaki yerini ve diger bolimlerle olan iliskilerini konsiiltasyon
kayitlari Gizerinden ortaya koymaktir.

GEREC VE YONTEM: 01.01.2013 - 31.12.2022 tarihleri arasinda
(10 yilhk bir dénemde) Gogus Cerrahisi Anabilim Dal’'ndan is-
tenen konsiltasyonlar ve G6glis Cerrahisi Anabilim Dali'nin is-
tedigi konsdultasyonlar hastane bilgi yonetim sisteminden elde
edilmis ve tanimlayici istatistiksel ydntemlerle analiz edilmistir.

BULGULAR: 01.01.2013 - 31.12.2022 tarihleri arasinda gogus
cerrahlarindan en ¢ok konsliltasyon talep eden bolim 2793
(%38,78) konsiiltasyon ile acil servis olmustur. Bu dénemde
g0ogus cerrahisi en ¢ok anesteziyoloji ve enfeksiyon hastaliklari
bélimlerinden konsiiltasyon talep etmistir (n = 1638 (%29,97)
ve 1104 (%17,42), sirasiyla).

SONUC: Gogus cerrahisi travma ekibinin bir parcasidir ve ayni
zamanda akcigerin cerrahi hastaliklarini tedavi eden bolimddr.
Bu nedenle 6zellikle acil servisler ve gégus hastaliklari bolim-
leri tarafindan gogus cerrahisi konsiiltasyonu talep edilmekte-
dir. G6gus cerrahisi bélimU anesteziyoloji, gégus hastaliklari
ve kardiyoloji bolumleri ile yakin temas halindedir ve 6zellikle
ameliyat oncesi degerlendirme icin bu bdlimlerden cok sik
konsiiltasyon istenmektedir. COVID-19 ile bu preoperatif ekibe
enfeksiyon hastaliklari da eklenmistir.

ANAHTAR KELIMELER: Multidisipliner yaklasim, Multidisipli-
ner ekip, Gogus cerrahisi, Konsultasyon.

Gelis Tarihi / Received:12.02.2024
Kabul Tarihi / Accepted: 03.06.2024

Yazisma Adresi / Correspondence: Dr. Ogr. Uyesi Adem GENCER

ABSTRACT

OBJECTIVE: The multidisciplinary approach is extremely im-
portant in the thoracic surgery department, as it is in every me-
dical department. The aim of this study was to reveal the place
of the department of thoracic surgery in the multidisciplinary
approach and its relations with other departments through
consultation records.

MATERIAL AND METHODS: Consultations requested from the
other departments (inbound) and by the thoracic surgery de-
partment (outbound) in a period of 10 years (January 1, 2013
and December 31, 2022) were obtained from the hospital in-
formation management system and analyzed by descriptive
statistical methods.

RESULTS: In the 10-year period, the department that requested
the most consultations from thoracic surgeons was the emer-
gency department, with 2793 (38.78%) consultations. In this
period, thoracic surgery mostly requested consultation from
the anesthesiology and infectious diseases departments (n =
1638 (29.97%) and 1104 (17.42%), respectively).

CONCLUSIONS: Thoracic surgery is a part of the trauma team
and is also the department that treats surgical diseases of the
lung. Therefore, thoracic surgery consultation is requested
especially by emergency services and chest diseases depart-
ments. The thoracic surgery department is in close contact with
the anesthesiology, pulmonology, and cardiology departments
and frequently requests consultation from these departments,
especially for preoperative evaluation. With COVID-19, infecti-
ous diseases were also added to this preoperative team.

KEYWORDS: Multidisciplinary approach, Multidisciplinary
team, Thoracic surgery, Consultation.
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INTRODUCTION

A multidisciplinary approach refers to an in-
tegrated approach by medical and allied healt-
hcare professionals to provide individualized
treatment plans for patients. It involves the col-
laboration and coordination of multiple healt-
hcare disciplines to improve patient outcomes
and satisfaction (1). One of the best indicators
of the relationship between medical depart-
ments, namely the multidisciplinary approa-
ch, is consultations. Consultation refers to the
process in which the primary physician, who
assumes the role of diagnosing and treating
patients, seeks advice from physicians speci-
alizing in relevant fields regarding a specific
matter pertaining to the patient. Through this
process, the primary physician obtains addi-
tional knowledge and technical support (2).

Although there are many publications in the
literature examining consultations in the de-
partments of chest diseases (3, 4), emergen-
cy department (5, 6), general surgery (7),
internal medicine (2), dermatology (8, 9), op-
hthalmology (10), plastic surgery (11), anest-
hesiology (12), physical medicine and reha-
bilitation (13, 14) and psychiatry (15), there
are not many publications examining con-
sultations in the field of thoracic surgery (16).

The objective of this study is to examine the role
of the thoracic surgery department within a
multidisciplinary framework and its interactions
with other departments. Analyzing the consul-
tationsthatthethoracicsurgerydepartmenthas
requested and provided will help achieve this.

MATERIAL AND METHODS
Study Design

The records of the consultations made betwe-
en January 1, 2013, and December 31, 2022
(10 years) from thoracic surgery to other de-
partments and to the thoracic surgery depart-
ment were retrieved as "bulk data" from the
hospital information management system
database used in our university hospital. Er-
roneous and incomplete records, cancelled
records, and duplicate records were removed
from the dataset and manually checked in the
hospital information management system.

Afterwards, the records obtained were divided
into two groups; consultations from other de-
partments to thoracic surgery (inbound consul-
tations) and consultations from thoracic surgery
tootherdepartments (outbound consultations).
The patient's age, gender, date, and department
information were taken into consideration.

Ethical Committee

The study was approved by the local ethi-
¢s committee (Code: 2011-KAEK-2, Meeting:
2023/2, No: 96).

Statistical Analysis

The data were collected with Microsoft Excel for
Mac (Microsoft Corp., USA). Data analysis and
figures were made using Python 3.9.13 with
Pandas 1.4.4 and Seaborn 0.12.2 libraries. The
results obtained from the study were presented
using descriptive statistical methods (frequen-
cy, percentage, mean, and standard deviation).

RESULTS

After removing inappropriate consultation re-
cords, a total of 12667 consultation records
were identified. It was determined that 7202
consultations were requested from the thora-
cic surgery department (inbound) and 5464
consultations were requested from the other
departments (outbound) in about a 10-year pe-
riod between January 1, 2013, and December
31, 2022. Annual inbound and outbound con-
sultation distributions are shown in (Figures 1).

Inbound consultations Outbound consultations

Figure 1: Annual inbound and outbound consultations

Of a total of 7202 inbound consultations,
68.12% were male and 31.88% were fema-
le patients (n = 4906 and 2296, respectively).



The mean age of the consulted patients was
52.97 £19.51. For 5464 outbound consultati-
ons, 66.01% were male and 33.99% were fe-
male (n = 3607 and 1857, respectively). Detai-
led demographic information on inbound and
outbound consultations was given in Table 1.

Table 1: Demographics of consultations

Inbound Outbound Total

n Age* n Age* n Age*

Male 4906 52.24 £19.52 3607 56.20 £17.95 8514 53.92 +18.97

(68.12%) (66.01%) (67.21%)

Female 2296 54.53 £19.42 1857 54.15 £17.61 4153 54.36 £18.63

(31.88%) (33.99%) (32.79%)

All 7202 52.97 £19.51 5464 55.51£17.86 12667 54.06 +18.86

(56.86%) (43.14%)

*Mean and standart deviation

In the 10-year period, the department that
requested the most consultations from thora-
cic surgeons was the emergency department,
with 2793 (38.78%) consultations (Table 2).

Table 2: Top 10 departments

Inbound Outbound

Emergency Medicine (38.7%) Anesthesiology (29.9%)
Pulmonology (15.3%) Infectious Disease (17.4%)
Oncology (7.9%) Cardiology (12.4%)
Anesthesiology (6.8%) Pulmonology (11.4%)
General Surgery (5.5%) Internal Medicine (3.4%)
Neurosurgery (5.0%) Oncology (3.2%)
Orthopedics (3.7%) General Surgery (3.1%)
Internal Medicine (3.0%) Neurology (2.5%)
Hematology (1.4%) Endocrinology (2.4%)
Cardiology (1.3%) Neurosurgery (1.7%)

Others (11.4%) Others (12.6%)

In the same period, thoracic surgery mostly
requested consultation from the Anesthesi-
ology and Infectious Diseases departments
(n = 1638 (29.97%) and 1104 (17.42%), res-
pectively). The distribution of the inbound
and outbound consultations according
to the departments is given in (Figure 2).

Inbound consultations Outbound consultations

I
-
-

Figure 2: Distrubution of inbound and outbound consultations
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The distribution of the first 5 departments with
the highest number of consultations by years is
shown in (Figure 3).

Inbound consultations Outbound consultations

Figure 3: Annual distrubution of top 5 departments

DISCUSSION

The thoracic surgery department, which deals
with the surgical treatment of respiratory disea-
ses and anatomical structures in the thorax, of-
ten works in a multidisciplinary manner like ot-
herdepartmentsin medicine (17). Consultations
are an important parameter in determining the
relationships between medical departments.
Therefore, consultations with thoracic surgery
(inbound consultations) help us understand
the place of thoracic surgery in the multidiscip-
linary team, and outgoing consultations help
us show which medical departments thoracic
surgery may need in the treatment of patients.

In the last 10 years, a total of 7202 consultation
requests have been received from other depart-
ments for the thoracic surgery department in
our university hospital. During the same period,
the number of consultations requested by tho-
racic surgery from other departments was 5464.

The role of thoracic surgery in a multidisciplinary ap-
proach: inbound consultations

The thoracic surgery department is an impor-
tant part of the multidisciplinary team in the
treatment of surgical diseases of the respiratory
system and in the evaluation of patients with
thoracic trauma. In a study conducted by Co-
banoglu on 388 patients, the department that
requested the most consultation from thoracic
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surgery was the emergency department, with
50.5 percent (16). In the same study, pulmono-
logy among internal departments (14.43%) and
general surgery among surgical departments
(7.98%) required thoracic surgery support in
the treatment of patients (16). In a similar study
published by Gedik et al. and covering the years
2014 - 2020, it was noted that the consultation
request from the emergency service was almost
as much as the sum of all other departments
(512 vs 666, respectively) and 79.6% of the con-
sultations were requested due to trauma (18).

Similarly, in our study, we found that the de-
partment that requests the most consultati-
on from thoracic surgery is the emergency
department, followed by the chest diseases
department (38.8% and 15.3%, respectively).
The sum of these two departments was more
than half of all consultations requested.

The fact that trauma and thoracic emergencies
are the areas where thoracic surgery is most
needed explains the high demand from the
emergency department. From the perspective
of thorax trauma, although surgical interventi-
on may be required in specific circumstances,
conservative therapy, oxygen treatment, pain
control, and monitoring are more commonly
used (19). A study analyzing patients with emer-
gency thoracic trauma found that non-surgical
treatments were required in 72.3% of blunt tra-
umas and 22.4% of penetrating traumas (20).
Based on the findings of another study, tube
thoracostomy emerged as the predominant
approach for the management of chest injuries,
with a substantial majority of patients (80.5%)
undergoing this particular intervention (21).
Since the available data did not include surgical
procedures and medical treatments performed
on patients in the emergency department, we
could not draw a conclusion in this direction.

Furthermore, whether surgical or non-surgi-
cal, patients with lung conditions are first re-
ferred to pulmonology and then to thoracic
surgery, which makes it reasonable for the pul-
monology department to be in second place.

The oncology department ranked third with
7.9%. Patients with lung cancer may requ-
ire thoracic surgery for both surgical resta-
ging and pleural effusion. In addition, tho-

racic surgery support is important in the
evaluation of thoracic masses in cancer patients.

In our university hospital, the majority of
patients in need of intensive care are hos-
pitalized in the anesthesia and reanimati-
on department. A thoracic surgery evaluati-
on may be required, especially for patients
hospitalized in intensive care after cancer or
trauma. Therefore, anesthesiology was the
4th most consulted department with 6.8%.

In our study, general surgery, neurosurgery,
and orthopedics were the 5th, 6th, and 7th de-
partments that requested thoracic surgery con-
sultations (5.5%, 5.0%, and 3.7%, respectively).
This is due to the fact that patients with tho-
racic trauma often have concurrent head trau-
ma, abdominal trauma, and extremity trauma.

As aresult, thoracic surgery is part of trauma-re-
lated departments such as the emergency de-
partment, anesthesia, general surgery, neuro-
surgery, and orthopedics. Thoracic surgery also
collaborates with oncology and pulmonology
in the evaluation of lung diseases and cancer
patients. Thoracic surgery may also be frequent-
ly required in the treatment of trauma and can-
cer patients hospitalized in intensive care units
in anesthesiology, pulmonology, oncology, ge-
neral surgery, and neurosurgery departments.

Areas where thoracic surgery needs help: outbound
consultations

Due to the difficulties in categorizing consul-
tation reports, the purpose of outbound con-
sultations could not be revealed in our study.
However, since thoracic surgery is a surgical
branch, most consultations were requested
from anesthesia, pulmonology, and cardio-
logy departments, probably for the preopera-
tive evaluation of patients (29.9%, 12.4%, and
11.4%, respectively). Preoperative evaluation
is essential to estimating postoperative out-
come, optimizing medical therapy, and iden-
tifying the best perioperative strategy for the
patient undergoing lung surgery (22). The
preoperative evaluation and perioperative
management of patients undergoing thoracic
surgery require a multidisciplinary approach
to assess the relative risks and benefits of sur-
gery, optimize perioperative conditions, and
plan the treatment regimen (23). The main



task of preoperative evaluation of surgical pa-
tients is undertaken by the anesthesiologist.
However, many specialists (surgeon, pulmo-
nologist, cardiologist, oncologist) are an im-
portant part of the multidisciplinary team
in the risk assessment process (22). Simi-
larly, in our study, anesthesiology, cardio-
logy, and pulmonology were important de-
partments in the preoperative evaluation.

The COVID-19 pandemic has had a significant
impact on surgical procedures in thoracic sur-
gery. Preoperative COVID-19 screening is cru-
cial to ensure patient safety, reduce compli-
cations, and prevent transmission of the virus
to healthcare workers and other patients (24).
During the COVID-19 pandemic, preoperative
COVID-19 screenings were performed by the
infectious diseases department in our hospital.
Therefore, the infectious diseases department
has become a part of the preoperative team.
Requesting an infectious diseases consultation
from all patients to be operated on regardless
of their medical condition, age, or medical sta-
tus has made the infectious diseases depart-
ment the second most requested consultation.
The number of consultations (possibly due to
preoperative consultations) has increased in
recent years, corresponding to the increase in
surgical procedures conducted in our depart-
ment. However, it is clearly seen in Figure 4 that
infectious disease consultations have increased
much more due to the COVID-19 pandemic.

It should also be noted that, in addition to
medical requirements, legal obligations and
health strategies may also necessitate the con-
sultation of another department. Even if the-
re is no medical necessity, consultation can
be requested from the thoracic surgery de-
partment just for legal procedures. Therefore,
evaluating the medical relations between the
departments based solely on the number of
consultations may produce inaccurate results.

Similar to the literature (25), our study results
show that the thoracic surgery department is
a part of the trauma team. Thoracic surgeries
are often needed in the emergency medicine
and pulmonology departments. Moreover, the
thoracic surgery department, which is a surgi-
cal department, is in close relationship with the
anesthesiology, pulmonology, cardiology, and
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oncology departments and frequently requests
consultation from these departments, espe-
cially in terms of preoperative evaluation. It is
also obvious that infectious diseases have also
joined this team with the COVID-19 pandemic.
Therefore, although thoracic surgery seems
like an isolated surgical department, it is part
of the multidisciplinary team in patient treat-
ment. We believe that these types of studies
will also contribute to the planning of health
services, but studies that include detailed
data for the entire nation or are at least mul-
ti-centered will yield more accurate results.
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OZET

AMACG: Cocuk ve ergenlerde gégis agrisi genellikle kalp disi ne-
denlere baghdir. Etiyolojinin ayirt edilmesinde temel varsayim
kardiyolojik degerlendirmedir. Agrinin siddeti ile kardiyolojik
etiyolojisi arasindaki iliski daha 6nce arastirilmamistir. Bu calis-
mada, ¢ocuk kardiyolojisi poliklinigine gogis agrisi sikayeti ile
basvuran ¢ocuklarda agriyr daha iyi tanimlayabilmek icin agri
skalasi, demografik-laboratuvar verileri, elektrokardiyografi ve
ekokardiyografi bulgulari, kardiyak orijinli gogus agrisi ile agn
siddeti arasindaki iliski oldugu hipotezinden hareketle deger-
lendirmeyi amacladik.

GEREC VE YONTEM: Bu calisma (iciincii basamak cocuk has-
tanesi cocuk kardiyoloji poliklinigine basvuran 131 hasta ile
gerceklestirildi. Gogus agrisini sorgulamak icin Wong-Baker Yiiz
Agnsi Olcegi kullanild.

BULGULAR: GCalismaya 80 kiz ve 51 erkek dahil edildi. Olgularin
yas ortalamasi 13,4+2,9 idi. Ekokardiyografik bulgular: %87,8'i
normal, %12,2'si patolojik bulguya sahipti. En sik gorilen kardi-
yak patoloji mitral kapak yetersizligiydi (%4,6). Wong-Baker Fa-
ces agri skalasina gore hastalar en ¢cok 4 puan (%29) ve 6 puan
(%47,3) mimik gosterdi.

SONUC: Gogus agrisi olan cocuklarda ekokardiyografi sinirli ta-
nisal glice sahiptir. Bu calisma agri 6lcegi ile kardiyak patoloji
arasinda anlamli bir iliski tespit edemedi. Wong-Baker Yuiz Agrisi
Olcegi ile yapilan degerlendirme yetersiz olarak degerlendirildi.
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ABSTRACT

OBJECTIVE: Chest pain in children and adolescents is usually
due to non-cardiac causes. The basic assumption in distinguis-
hing the etiology is the cardiologic evaluation. The relationship
between the severity of pain and its cardiologic etiology has
not been investigated before. This study aimed to evaluate the
pain scale, demographic-laboratory data, electrocardiographic
and echocardiographic findings in order to better define painin
children who were admitted to the pediatric cardiology outpa-
tient clinic with chest pain, based on the hypothesis that there
is a correlation between chest pain with cardiac origin and pain
severity.

MATERIAL AND METHODS: This study was carried out with
131 patients in the pediatric cardiology outpatient clinic of the
tertiary pediatric hospital. The Wong-Baker Faces Pain Scale was
used to inquire about chest pain.

RESULTS: 80 girls and 51 boys were included in the study. The
mean age of the cases was 13.4%2.9 years. Echocardiographic
findings: 87.8% were normal, 12.2% had pathological findings.
The most common cardiac pathology was mitral valve regurgi-
tation (4.6%). According to the Wong-Baker Faces pain scale,
patients mostly showed 4 points (29%) and 6 points (47.3%)
mimics.

CONCLUSIONS: Echocardiography has limited diagnostic
power in children with chest pain. This study failed to detect
any significant relationship between pain scale and cardiac pat-
hology. The evaluation with the Wong-Baker Faces Pain Scale
was assessed to be insufficient.

KEYWORDS: Chest pain, Heart, Echocardiography.

Adiyaman Universitesi Egitim ve Arastirma Hastanesi, Pediatrik Kardiyoloji Ana Bilim Dali

E-mail: celalvaran@hotmail.com

Orcid No (Sirasiyla): 0000-0002-3875-214X, 0000-0002-2879-8435
Etik Kurul / Ethical Committee: Adiyaman Universitesi Klinik Arastirmalar Etik Kurulu (20.04.2022/04-10).



461
INTRODUCTION

Chest pain in childhood is among the most
common reasons for referral to pediatric emer-
gency and pediatric cardiology outpatient cli-
nics. Unlike adults, the probability of chest pain
being cardiac in children is very low (1). When
the causes of chest pain are examined, idio-
pathic (12-85%), followed by the musculoske-
letal system (15-31%) and respiratory system
(12-21%), while cardiologic causes are seen
among (4-6%) (2). Although cardiologic cau-
ses are rare, the differential diagnosis should
be made carefully, as the risk of morbidity and
death is high, which worries the family a lot (3).

Pain has been defined as an unpleasant sensory
and emotional experience or tissue damage
that occurs in relation to actual or potential tis-
sue damage (4). The general definition of pain
also includes the evaluation of various parame-
ters such as the severity, duration, and repetitive
nature of the pain. While making the differen-
tial diagnosis of chest pain, the severity of the
pain is usually not questioned. The relationship
between pain severity and demographic fin-
dings and true heart-related pain has not been
studied in the literature. There are many beha-
vioral observational pain scales. The Wong-Ba-
ker Faces Pain Scale (WBFPRS) includes six
hand-drawn facial expressions in the horizontal
plane that can be used for children aged 3-18.

Patients try to indicate the pain they feel
by looking at these statements. It symboli-
zes the phrase “no pain” with a smiley face
on the far left. Pain intensity increases from
left to right. On the far right, there is a face
expression that represents the expressi-
on "unbearable pain", crying with tears (5).
This study we aimed to evaluate the pain scale,
demographic-laboratory data, electrocardiog-
raphy (ECG) and echocardiography (ECHO) fin-
dings in order to better define pain in children
who were admitted to the pediatric cardiology
outpatient clinic with chest pain, based on the
hypothesis that there is a correlation between
chest pain with cardiac origin and pain severity.

MATERIALS AND METHODS

Study Protocol

This study was carried out in the pediatric car-
diology outpatient clinic of the tertiary pediat-
ric hospital between June 2020 and April 2021.
All patients participating in our study detailed
information was given and informed consent
was requested. WBFPRS was used as an obser-
vational pain scale in this study. Demographic
parameters such as age, gender, height, weight,
and ECG, ECHO findings, and WBFPRS respon-
ses were obtained by filling in the "chest pain
inquiry and evaluation form" together with the
archive file records of 131 patients were admit-
ted with chest of chest pain. Age, gender, hei-
ght, weight, body mass index (BMI), percentile
distribution of body mass index, seasonal distri-
bution by time of hospital admission, character
and duration of chest pain, recurrent pain, his-
tory of upper respiratory tract infection (URTI),
relationship of pain with exercise, cessation
of pain, presence of fainting, presence of pal-
pitations, family history of heart disease at an
early age were recorded as demographic data.
Creatine kinase (CK-MB) and troponin | para-
meters, which indicate cardiac injury, were
collected within the laboratory examinations.

Pain Scale

WBFPRS was used to question the chest pain
(Figure 1). The pain scale from left to right
was shown to the patients in ascending or-
der. Patients over 7 years of age were ques-
tioned to participate in the study regardless
of gender. At the time of chest pain, they
were asked to express the severity of the
pain felt between 0-10 points on the scale.

Wong-Baker FACES® Pain Rating Scale
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Figure 1: The Wong-Baker Faces Pain Scale



Age Group

Patients were grouped according to their abi-
lity to express their age group was limited. Two
groups were constituted with the expectation
that chest pain would become more evidentand
their ability to express themselves would impro-
ve at the age of 12 and beyond. The first group
was formed between the ages of 7-11, and the
second group was between the ages of 12-18.

Cardiologic Evaluation

Electrocardiography recordings were perfor-
med using Nihon Kohden Cardiofax S device
at 25 mm/sec and 10 mm/mV with 12 leads.
All echocardiography measurements were
made by a single physician with the Vivid 5S
(General Electric Medical Systems) device.

Ethical Committee

The study protocol was approved by the lo-
cal ethics committee (Adiyaman University
Non-Interventional Clinical Research Ethics
Committee. No. 2022/04-10, dated 20.04.2022).

Statistical Analysis

Statistical analysis were made with the Sta-
tistical Package for Social Sciences (SPSS Sta-
tistics for Windows, Version 24.0; IBM Corp.,
Armonk, NY, USA). Parametric numerical va-
lues were expressed as mean + standard de-
viation. Student’s t-test was used to com-
pare variables. Chi-square test was used for
categorical variables. P value <0.05 was con-
sidered statistically significant. Pearson biva-
riate correlation analysis was performed for
correlation between WBFPRS and other para-
meters. Kruskal-Wallis nonparametric analysis
of variance was performed for ordinal variables.

RESULTS

A total of 131 cases, including 80 girls (61%)
and 51 boys (39%), participated in this study.
Fifty eight qgirls (44%) were 12 years and ol-
der. The mean age of the cases was 13.4+2.9
years. The patients were admitted to hos-
pital most frequently in the autumn (42%)
and summer (40.5%) months (Table 1).

No statistically significant difference was detec-
tedinthe comparison of WHPRS scores between
age groups (p=0.95). Seven patients (5.3%) had
weightbelow3rdpercentileand9patients(6.9%)
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had weight above 97th percentile. Two patients
(1.5%) had height below 3rd percentile and 3
patients (2.3%) above 97th percentile (Table 2).
Table 1: Characteristics of children with chest pain according to

history and physical examination and distribution of pain scale
scores

Parameter WBFPRS score 2 4 6 8 10 Total P value
Variants (%) freq:lency
Gender Male (39) 2 15 24 10 0 51 039
Female (61) 2 16 39 19 4 80
Season Winter (145) 0 10 4 5 0 19 0.66
Spring (3.1) 0 0 4 0 0 4
Summer (405) 1 14 25 10 3 53
Autumn (42) 3 13 24 14 1 55
Pain Type Squeezing (45) 2 15 30 10 2 59 093
Sinking (41.2) 2 12 24 14 2 54
Combustion (13.8) 0 4 9 5 0 18
URTI Presence Yes(53) 0 3 4 0 0 7 049
No(947) 4 28 59 29 4 124
Pain Recurrency Yes (89.5) 4 29 56 23 4 116 037
No(115) 0 2 7 6 0 15
Exercise Relation Yes(25) 0 12 15 4 1 32 016
No (75) 4 19 48 25 3 99
Faint Yes(23) 0 1 1 0 1 3 0.036
No(97.7) 4 30 62 29 3 128
Palpitation Yes(49) 1 14 30 16 3 64 061
No(51) 3 17 33 13 1 67
Cardiological Yes(122) 1 6 6 2 1 16 042
Pathology No (87.8) 3 25 57 27 3 115
ECHO Finding Normal (87.8) 3 25 57 27 3 115 015
AI23) 0 1 2 0 0 3
MR (4.6) 1 1 2 1 1 6
MVP(38) 0 4 1 0 0 5
MVP-MR(L5) 0 0 2 0 0 2
Family history Yes(131) 1 2 6 1 0 10 053
No(869) 3 29 57 28 4 121
ECG Finding Normal (55.7) 1 22 32 15 2 73 044
Istdegree AV 0 0 2 2 0 4
block (3.1)
RBBB(69) 1 1 5 2 0 9
Sinus bradycardia 0 2 1 0 0 3
(23)
Sinus arrhythmia 2 2 6 7 0 17
13)
Long QT (15) 0 0 2 0 0 2

Abbreviations in the Table 1: Mitral valve prolapse (MVP), aortic insufficiency (AI), mitral regurgitation (MR), mitral
valve prolapse and mitral regurgitation (MVP+MR), Upper respiratory tract infection (URTI), echocardiography
(ECHO), Right bundle branch block (RBBB).

Table 2: Distribution of age group, height and weight by age,
BMi, chest pain duration by pain scale scores.

'WBFPRS score 2 4 6 8 10 Total

Variants (%) frequency
N

P value

Age Group 7-11ages(23) 3 6 4 1 30 095
12-18ages (77) 1 25 47 25 3 101
Height by Age <3p(l5) 0 0 1 1 0 2 036
3-10p(9.2) 1 3 5 2 1 12
10-25p(76) 0 0 5 4 1 10
25-97p (748) 3 27 47 19 2 98
>97p(23) 0 1 1 1 0 3
Weight by Age <3p(53) 0 1 2 2 2 7 022
3-10p(115) 0 6 4 5 0 15
10-25p (145) 2 1 11 4 1 19
2597p (573) 2 21 38 13 1 75
>97p(69) 0 2 4 3 0 9
BMI Underweight (4.6) 0 2 2 2 0 6 098
Normal weight (802) 4 24 51 22 4 105
Overweight (5.3) 0 5 2 0 0 7
Obese (5.3) 0 0 4 3 0 7
Duration of <1 min (16) 1 6 9 4 1 21 0.2
Pain 1-5min (542) 3 20 34 13 1 71
5-10 min (145) 0 3 9 7 0 19
10-60 min (10.7) 0 2 11 0 1 13
>60 min (46) 0 0 0 5 1 6

Based on BMI, 6 patients (4.6%) were underwe-
ight, 105 patients (80.2%) had normal weight, 7
patients (5.3%) were overweight, and 7 patients
(5.3%) were obese. There was no statistical re-
lationship between BMI and WBFPRS values
(p=0.98). Fifty-nine patients (45%) described
stinging pain and 54 (41.2%) patients described
burning pain. About 16% of patients had chest
pain for less than 1 minute and 54.2% of the
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patients highlighted the duration of chest pain
as 1-5 minutes. While 14.5% of patients had
chest pain for 5-10 minutes, 4.6% of patients
expressed chest pain for 60 minutes at least.

Only 5.3% of the cases had Upper respiratory
tract infection (URTI). Although 116 patients
(88.5%) stated that the pain recurred, 15 pa-
tients (11.5%) noted that they had pain for
the first time. About 25% of the patients asso-
ciated chest pain with exercise. While 49% of
the patients felt palpitations during chest pain
and 2% of the patients experienced fainting.

ECHO findings were abnormal in 12.2% of the
patients. About 35% of the patients had a pre-
vious ECHO examination. Seven percent of the
participants had a family history of heart disea-
se before the age of 35. The ECG samples were
normalin 55% of the patients whereas 2 patients
had QT intervals longer than normal. According
to the WBFPRS, 29% of the patients showed
facial expression 4 and 47.3% of the patients
demonstrated facial expression 6 (Table 1).

There was a statistically significant dif-
ference between the presence of fain-
ting and the pain scale (p=0.03). No cor-
relation was indicated between pain
duration and scale (p=0.2), (Tables 1 and 2).

DISCUSSION

Although chest pain is a common disorder in
children and adolescents, it is less associated
with heart diseases in children, unlike adults
(2). In a comprehensive study that lasted for
about 10 years and was conducted with 3700
patients, the causes of chest pain were idi-
opathic in 52%, musculoskeletal system in
36%, while cardiovascular system disease was
found in only 1% of patients (6). Similar stu-
dies have found similar rates (1-7%) (2, 3). In
our study, 87.8% of the patients with chest
pain and ECHO were evaluated as normal and
12.2% as pathological. The most common car-
diac pathology was mitral regurgitation (MR)
(4.6%) and mitral valve prolapse (MVP) (3.8%).
Other cardiac pathologies were aortic regur-
gitation (AR) (2.6%) and MVP+ MR (1.6%).

This study reported that cardiac causes in the
etiology of chest pain were proportionally hig-

her than in recent studies (2, 3, 6). This finding
might be attributed to the initial application of
the patients to the pediatric emergency ser-
vices, and the patients are referred to the pe-
diatric cardiology outpatient clinic for further
examination after the general evaluation and
cardiac examinations are performed. That is, the
patients who had their cardiac enzymes mea-
sured at the emergency department and found
within normal range might not have admitted
to outpatient clinics of pediatric cardiology.

The use of ECHO in the evaluation of cardiac
causes of chest pain in children has little diag-
nostic value. It causes unnecessary cost to the
parent and the healthcare system. A poorly
selected caseload can cause physical and psy-
chological wear and tear for all healthcare pro-
fessionals. Gibbons et al. showed that there is
was no need for ECHO examination in patients
with chest pain due to its low detection rate (7).

Guvenc et al. reported that the population pre-
senting with chest pain consisted mostly of
adolescents aged 12-14 years (8). In this study,
the mean age of the population was similar.
Moreover, In this study, it was observed that
chest pain was more common in girls (61%)
than boys (39%). However, this finding was not
statistically significant. There were similar ma-
le-female ratios in other Turkish studies (9, 10).
However, literature indicates significantly hig-
her frequency of chest pain in boys than girls
(11). Similar to literature, 77% of the patients
in this study were adolescents. It has been
reported that especially psychogenic chest
pain is more common in adolescent girls (12).

Recentstudieshaveindicatedthatthefrequency
of chest pain is increased in obese children (13).
In this study, 5.3% of the patients were overwe-
ight and 5.3% of them were obese. In addition,
there was no significant relationship between
obesity and either duration or severity of chest
pain. This finding can be due to the insufficient
presentation of obese patientswithinthecohort.

The most common form of chest pain in child-
ren is squeezing pain. In this study, 45% of the
patients described squeezing pain, 41.2% of
them had stinging pain, and 13.8% of the pa-
tients revealed burning pain. On the contrary,



Tiryaki et al. reported that nearly 71% of the pe-
diatric patients had stabbing-stinging pain (14).

In this study, admission to the outpatient cli-
nic of pediatric cardiology was the most frequ-
ent in autumn and summer seasons and the
least common in winter season. COVID-19
pandemic is the probable underlying reason
for this finding. Measures such as curfew and
home isolation due to the pandemic in the
last spring and winter months may have pre-
vented the emergence of the patients with
non-cardiac chest pain, especially infectious
ones. According to previous studies, the ad-
mission rate of the patients with chest pain
changes by seasons and non-specific infecti-
ous chest pain is more frequent than expected.
In pediatric studies, the duration of chest
pain is generally addressed as 0-5 minutes. As
for the present study, 54.2% of the patients
felt pain for 1-5 minutes. Aygun et al. found
that 26.7% of the patients had chest pain up
to 1 minute and 47.3% of the patients had
chest pain for 1-10 minutes (15). Cagdas et
al. designated that 85.8% of the patients ex-
perienced chest pain for 0-5 minutes (16).

In case of chest pain with cardiac etiology, short-
term pain was observed to be at the forefront,
as in the noncardiac pain group (mostly 1-5 mi-
nutes). The length of time also did not appear
to be useful in distinguishing cardiac origin.

URTI is involved in the etiology of chest
pain in children. In other words, URTI was
accompanied by chest pain in 5.3% of the
patients. It can be expected that patients
admitting to outpatient clinics of pediatric car-
diology complain about the recurrence of pain.
While 88.5% of the patients stated that the
pain recurred, Exercise-related chest pain,
which is considered more significant for chest
pain of cardiac origin, constitutes approxima-
tely one-fourth of the applications in childho-
od and adolescence. Similarly, 25% of the pa-
tient in our study had chest pain associated
with exercise. While 49% of the patients had
palpitations during chest pain, 2% of them
experienced fainting. Cagdas et al. found the
frequency of URTI as 16.7%, palpitations as
28.3%, and syncope/presyncope as 13.3% (16).
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Nevertheless, Aygun et al. specified exerci-
se-related chest pain in 5.5% of the pediatric
patients (15). The most accurate explanation of
pain is possible with the person's self-expres-
sion. Unlike adults, children do not have suffi-
cient communication and expression skills for
describing the characteristics of the pain they
feel. That's why, methods that do not require
communication skills are recommended to al-
low the expression of pain by children. WBFPRS
is one of the pain scales that have been adop-
ted to determine the severity of both acute and
chronic pain between the ages of 3 and 18 (5).

Young children tend to exaggerate the sca-
le because of the crying visual. Therefore, the
majority of the cohort in this study has been
made up by adolescents and statistical analy-
sis has been performed on the basis of age
groups. The findings with respect to age comp-
lied with a previously published study (17).

As a result, the number of patients referred to
the outpatient clinic of pediatric cardiology due
to chest pain, both by emergency and pediat-
ricians, continues to make up the majority of
the applications. However, Ertlrk et al. conclu-
ded that the incidence of chest pain was 2.4%
among the patients admitted to the outpatient
clinic of pediatric cardiology (18). Although car-
diac pathologies constitute the minority for the
causes of chest pain, this is a mostly disturbing
and distressing symptom for both the patients
and their parents. Pediatric patients who have
acute onset chest pain which is unrelated with
exercise, fainting, family history of heart disease
should not be referred to a pediatric cardiologist
if there are no pathological findings in physical
examination and ECG samples. Otherwise, the-
re would be financial burden and unnecessary
anxietyinthepatientsandtheirfamilies. WBFPRS
was assessed to be insufficient for the evalua-
tion of chest pain in children and adolescents.

Limitations of the study, the power of the
present study is limited by relatively small co-
hort size, absence of other pain scales as well
as heterogeneity in demographic and clini-
cal characteristics. Another limitation is the
conductance of this study during seasons
which coincide with COVID-19 pandemic.
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OZET

AMAG: Bu calismada Alzheimer hastaliginin (AH) sican mo-
delinde ari ekmeginin insilin, serotonin (5-hidroksitriptamin,
5-HT) ve leptin hormonlarinda meydana getirecegi degisimin
glukoz regiilasyonu ve kilo degisimi tzerindeki etkisinin ince-
lenmesi amaclanmistir.

GEREC VE YONTEM: Alzheimer hastaligi sican modeli, lateral
ventrikillere intraserebroventrikdler (i.c.v.) Streptozotosin (STZ)
enjeksiyonu yoluyla olusturuldu. Arn ekmegi uygulamasi, STZ
enjeksiyonundan sonra 3 hafta boyunca oral gavaj ile gercek-
lestirildi. Plazmada leptin, instilin, 5-HT diizeyleri ile karaciger
dokusunda leptin, instlin, 5-HT, 5HT reseptor 2B (5HT2B), glu-
koz tastyici 2 (GLUT2), glukoz 6-fosfataz (G6paz) diizeyleri Elisa
kit ile olctildi. Achk kan glukoz diizeyleri glukometre kullanila-
rak 6lciildi ve insiilin Direnci icin Homeostatik Model Deger-
lendirmesi (HOMA-IR) diizeyleri forml kullanilarak hesaplandi.
Her bir sicanin agirlik degisimi, baslangi¢ agirliklarinin son agir-
liklarindan cikarilmasiyla hesaplandi.

BULGULAR: AH grubunda bulunan sicanlarin aclk kan glukoz,
plazma insiilin ve HOMA-IR dlizeyleri ile karaciger 5-HT, plazma
5-HT ve leptin diizeylerinin azaldig), karaciger 5-HT2B ve GLUT-
2 dizeyleri ile kilo kaybinin arttigi goraldi. An ekmegi teda-
visinin bu hayvanlarda karaciger 5-HT2B, G6paz diizeyleri ve
plazma leptin dlzeylerini 5nemli 6lctide artirdidy, ayrica plazma
5-HT, karaciger 5-HT ve GLUT-2 diizeyleri ile kilo kaybini belirgin
sekilde artirdigi gorildi. Ayrica ari ekmeginin plazma insulin
diizeyini etkilemeden aclik kan glukoz duizeylerini azalttigi sap-
tandi.

SONUC: Bu sonuclar, AH grubundaki sicanlarin karaciger doku-
sunda glukoz metabolizmasinin anti-diyabetik savunma siste-
mi olusturacak sekilde modiile edildigini gosterdi. Ari ekmegi
uygulamasinin Alzheimer olusturulmus sicanlarda leptin aracili
instlin duyarhh@ini artirarak achk kan glukoz diizeylerini azalt-
tig1 saptandi.

ANAHTAR KELIMELER: Alzheimer hastaligi, Karaciger, Ari Ek-
megi, 5-HT2B, Leptin.
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ABSTRACT

OBJECTIVE: This study aimed to examine the effect of bee bre-
ad on glucose regulation and weight change through the chan-
ge of insulin, serotonin (5-hydroxytryptamine, 5-HT), and leptin
hormones in the rat model of Alzheimer's disease (AD).

MATERIAL AND METHODS: Alzheimer's disease rat model cre-
ated via intracerebroventricular (i.c.v.) Streptozotocin (STZ) in-
jection into the lateral ventricles. Beebread administration was
performed with daily gavage for three weeks after the STZ in-
jection. Leptin, insulin, 5-HT levels in plasma and leptin, insulin,
5-HT, 5HT receptor 2B (5HT2B), glucose transporter 2 (GLUT2),
glucose 6-phosphatase (G6pase) levels in liver tissue were mea-
sured with Elisa kit. Fasting blood glucose levels were measured
using a glucometer, and Homeostatic Model Assessment for In-
sulin Resistance (HOMA-IR) levels were calculated using the for-
mula. Each rat's weight change was calculated by subtracting
their initial weight from their final weight.

RESULTS: In the AD-created rats, 1t was observed that blood
glucose, plasma insulin, and HOMA-IR levels, liver 5-HT, plasma
5-HT, and leptin levels decreased, liver 5-HT2B and GLUT-2, and
weight loss increased. In the AD-created rats, bee bread treat-
ment significantly increased liver 5-HT2B, liver G6pase levels,
and plasma leptin levels, also markedly increased plasma 5-HT,
liver 5-HT, GLUT-2, and weight loss levels, and decreased fasting
blood glucose levels without affecting plasma insulin levels in
the AD group.

CONCLUSIONS: These results showed that glucose metabolism
was modulated to generate an anti-diabetic defense system in
the liver tissue of AD-created rats. Beebread administration re-
duced fasting blood glucose levels by increasing leptin-media-
ted insulin sensitivity in the AD-created rats.

KEYWORDS: Alzheimer's disease, Liver, Bee Bread, 5-HT2B, Lep-
tin.
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INTRODUCTION

Alzheimer's disease (AD) is characterized by ac-
cumulations of extracellular amyloid B-pepti-
des (AB) and intracellular hyperphosphorylated
tau (phospho-tau) proteins (1, 2). AB producti-
on is a physiological process, and the imbalan-
ce between AB production and clearance is
essential in AD development. Recent evidence
showed that most of the brain Af in the brain
can be transported to the periphery (3), and
most A is cleared in the liver. Therefore, the first
organ affected by AD pathology is the liver. The
liver is the primary organ for maintaining perip-
heral glucose metabolism (4). Disruption of pe-
ripheral glucose metabolism leads to glucose
metabolism disruption in the central nervous
system and increased AP toxicity, Tau hyperp-
hosphorylation, oxidative stress, neuroinflam-
mation, and neurodegeneration (5). Therefore,
well-coordinated hepatic glucose metabolism
is crucial for health. Control of hepatic glucose
metabolism is achieved by a complex integrati-
on of hormones produced in various tissues (6).

Serotonin (5-hydroxytryptamine or 5-HT) is
derived from tryptophan. There are two sepa-
rate 5-HT pools in the body, both central and
peripheral (7). Peripheral 5-HT has complex
effects on peripheral glucose regulation (8).
Peripheral 5-HT encourages gluconeogenesis
by fructose 1,6-bisphosphatase (FBPase) and
glucose 6-phosphatase (G6pase), which are
rate-limiting enzymes in gluconeogenesis th-
rough HTR2B during fasting in hepatocytes. In
addition, 5HTR2B signaling promotes the deg-
radation of glucose transporter 2 (GLUT2) in
hepatocytes and prevents glucose uptake (9).
Additionally, increased food intake increases
peripheral 5-HT production, resulting in insulin
secretion and leptin release. Leptin both increa-
ses insulin sensitivity in skeletal muscle and inc-
reases glucose uptake, glucose oxidation, and
glycogen synthesis with insulin-like effects (10).
It also acts as a key regulator of body weight
and fat stores by modulating food intake and
metabolism (11). However, Muck-Seler D et
al. show that low platelet 5-HT concentration
in the late stage of AD may indicate the se-
verity and/or clinical progression of AD (12).

Thus, modulation of the 5HT network may be
an approach to ensuring peripheral and cent-
ral glucose regulation in Alzheimer's disease.

Bee bread (Perga) is a fermented form of pol-
len collected by the honey bee and stored in
the honeycomb (13). A recent study found
that bee bread affected glycemic conditions,
lipid profile, and hepatic functions in diabe-
tic rats (14). It is thought that the rich nutrient
content and positive health effects of bee bre-
ad, which is a functional food (13), will have
an important impact on AD. In this study, we
propose to explore the effects of 5-HT-5HT2B
on body weight and hepatic glucose metabo-
lism in the AD rat model. We also investigate
whether bee bread can impact these changes.

MATERIALS AND METHODS

Animals and Treatment

Male albino Wistar rats aged three months
were used throughout all experiments. Du-
ring all experimental processes, animals were
housed in steel cages under standard conditi-
ons and given standard rat chow and tap wa-
ter ad libitum (humidity 50 = 5% and 23 + 1
°C) with 12:12 h light-dark cycles at all times.
Streptozotosin (STZ, (2-deoxy-2(([methyl(nit-
roso)amino]carbonyl)amino)-(a and [3)-D-glu-
copyranose) was purchased from Santa Cruz
Biotechnology (catalog number: sc-200719).
STZ solutions used in our study were prepared
depending on previous studies. First, the body
weight of animals was measured and noted.
Then, the amount of STZ required for each rat
was weighed individually in microcentrifuge
tubes according to body mass. For example,
1.05 mg of STZ should be weighed and then
diluted in 6 pl citrate buffer (0,05M) for a 350
g rat. This prepared solution corresponds to a
dose of 2 mg/kg (15). Bee bread was purcha-
sed from Nutral Therapy (Nutral Therapy, Kayse-
ri, Turkiye). The bee bread solution used in our
study was prepared using capsules containing
800 mg of bee bread. Bee bread capsules are
water-soluble. A bee bread capsule was dissol-
ved in 20 ml of tap water to obtain a bee bread
solution at a concentration of 40 mg/ml. The
weight of each rat was determined, and the bee
bread solution was administered by oral gava-



ge. Bee bread solutions used in our study were
prepared based on previous studies (13, 16, 17).

Experimental Procedure

The animals were randomly divided into four
groups (n = 6 for each group). Sham group (SH)
received 2 ul citrate buffer (2ul/ventricle) via
intracerebroventricularly (i.c.v) injection. On
the 7th day, tap water was given by oral gava-
ge for 21 days; (2) Bee bread (SHP) group rece-
ived 2 pl citrate buffer (2ul/ventricle) via i.c.v.
Injection. On the 7th day, bee bread solution
was given by oral gavage for 21 days; (3) Alz-
heimer’s disease (AD) group received two pl of
STZ (STZ; 2mg/kg, 2pl/ventricle) via i.c.v. Injecti-
on and on the 7th day, tap water was given by
oral gavage for 21 days; (4) Bee bread (perga) +
AD group (ADP) received two pl of STZ (2mg/
kg, 2ul/ventricle) via i.c.v. Injection. On the 7th
day, bee bread solution by oral gavage for 21
days. The weight of the animals was recorded
at the beginning and end of the experimental
processes. To calculate weight gain, we subtra-
cted the initial weight measurement from the
final weight measurement of each rat. On the
last day, feeding to the animals was stopped 12
hours before to measure fasting blood sugar.

Surgery Protocol

The animal model for Alzheimer's Disease (AD)
was created according to a previously pub-
lished protocol (15). Rats were anesthetized
using intraperitoneal injections of ketamine
(80 mg/kg) and xylazine (5 mg/kg). Afterward,
the skulls were placed in a stereotaxic appa-
ratus for skull surgery. Fasting blood glucose
levels are measured with blood taken from
the tail vein by glucometer (plusMED Blo-
od GlucoseMeter, Accuro, pM1-300, Bionime
Corporation, Taiwan) (5). Standard procedures
were followed to sterilize a middle sagittal in-
cision in the scalp. A dental drill was used to
create bilateral holes in the skull over the late-
ral ventricles (AP: —0.8 mm, ML: 1.4 mm, DV:
—3.6 mm). Rats in the AD and ADP groups were
given an i.c.v. Injection of 2 ul STZ (1 pl/min)
and the SH and SHP groups were given an in-
jection of 2 pl citrate buffer into the ventricle.
The surgery had come to an end; the wound
on the scalp was stitched up, and sulfamet-
hoxazole was applied to prevent any infec-
tions. Additionally, penicillin (40,000 U) was
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applied to the gluteus muscle once a day for
three days. After a week, the administration of
substances through oral gavage began. The SH
and AD groups were given tap water by oral
gavage for 21 days, while the SHP and ADP
groups were given bee bread solution (200
mg/kg/day) by oral gavage for 21 days (13, 17).

Tissue Collection and Biochemical Analysis

At the end of the experimental period, rats
were anesthetized with ketamine (80 mg/kg,
i.p.) and xylazine (5 mg/kg, i.p.). The blood
samples were collected from their veins into
tubes containing ethylenediaminetetraace-
tic acid (EDTA). The liver tissues were excised,
flash-frozen in liquid nitrogen, and stored at
-80°C for biochemical analysis. Tissue samples
were homogenized in cold phosphate-buffe-
red saline (PBS), centrifuged at 10,000xg for 5
minutes, and the resulting supernatants were
stored at -80 °C for protein assays. Plasma was
obtained by centrifuging the blood samples
at 3000 rpm for 15 minutes at 2-8°C within 30
minutes after collection. 5-HT, 5HT2BR, Leptin,
G6Pase, GLUT2 and insulin levels in the samp-
les were measured with ELISA Kits (Sunred Bi-
ological Technologies Rat 5-HT ELISA Kit, Ca-
talog No: 201-11-1683; Rat 5HT2BR ELISA Kit,
Catalog: SRB-T-84698; Rat G6Pase ELISA Kit,
Catalog No: SRB-T-84846; Rat GLUT2 ELISA Kit,
Catalog No: 201-11-5377; Rat Insulin ELISA Kit,
Catalog No: 201-11-0708; Rat Leptin ELISA Kit,
Catalog No: 201-11-0261, China). Standard cur-
ves were created with the absorbance values of
known amounts of standards. The results were
expressed as pg/mg tissue protein for leptin le-
vels, ng/mg tissue protein for 5-HT, GLUT2 and
G6Pase, ng/g tissue protein for 5-HT2BR, and
mIU/L for insulin levels. The Homeostatic Model
Assessment for Insulin Resistance (HOMA-IR)
evaluation was calculated using the following
formula: insulin (mIU/L) multiplied by fas-
ting blood glucose (mM) divided by 22.5 (18).

Protein measurements: Protein concentrations
were quantified by modified Bradford assay (19).

Ethical Committee

Experimental procedures were performed fol-
lowing the guidelines established by the Institu-
tional Animal Care and Use Committee at Akde-
niz University (approval ID:1619/2023.08.005).
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Statistical Analysis

The data obtained was analyzed using SPSS 23.0
(SPSS, Chicago, IL, USA) software for Windows.
For normally distributed variables, a one-way
ANOVA followed by Tukey's Post Hoc Test was
used to analyze the biochemical parameters. For
non-normallydistributed variables, Kruskal-Wal-
lis followed the Mann-Whitney U test was used.

RESULTS

Fasting Glucose Levels

Statistical analysis revealed a significant diffe-
rence in the fasting glucose levels among the
various groups, X*(3) = 8.405, p = 0.038 (Figure

I (‘
*%
SH SHP AD ADP
5
4 I I I
0 I
SH SHP AD ADP

Figure 1: Plasma fasting blood glucose levels in SH and experimental
groups. Statistical analysis was by Kruskal Wallis One Way Analysis of Va-
riance on Ranks and all pairwise multiple comparison procedures were
done by Mann-Whitney U test. B: Serum insulin levels in SH and experi-
mental groups. C: Weight loss levels in SH and experimental groups. D:
HOMA-IR levels in SH and experimental groups. Statistical analysis was
by one-way analysis of variance (ANOVA) followed by Tukey’s Post Hoc
Test. All values are mean = SEM and n=6 for each group. *, p<0,05 vs
sham; **, p<0,01 vs sham; ***, p<0,001 vs sham; €€ p<0,01 vs AD.
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Fasting glucose levels are shown in Table 1. The
ADgrouphadsignificantlyhigherplasmaglucose
levels compared to the SH group (U:3, p=0.016).
The administration of bee bread resulted in a
marked increasein plasmafasting glucose levels
of the SHP group as compared to the SH group,
but the observed trend was not statistically
significant (U:11.5, p=0.296). Additionally, the
administration of bee bread significantly decre-
ased plasma glucose levels of the ADP group in
comparisonwiththe ADgroup (U:1.50,p=0.008).

Table 1: Biochemical analysis results of the groups.

Parameters/Groups
Fasting Glucose Levels
Plasma Insulin Levels
Analysis of Weight
Loss Levels

HOMA-IR Levels

Liver 5-HT Levels
Plasma 5-HT Levels

AD Group
232,50£21,662"
8,866+0,796**
-18,00 +4,926*

ADP Group
165,67+13,363¢¢
8,408+0,749%**
-33,33+12,80**

SH Group
158,67+13,152
12,934+0,8752
22,836,405

SHP Group
197,33£24,41
9,654£0,81*
-23,83+9,38%*

3,947+0,566
1,199£0.075%*
35,015+1,903**

3,853+0,690
1,7000.164
42,476£4,894

5,352+0,4531
1,950 +0.213
44,142£1,034

3,259£0,61
1,1490.08**
39,539£1,23%

Liver 5-HT2BR Levels
Liver GLUT-2 Levels
Liver Glucose 6
Phosphatase Levels

16,489+1,67*
0.440+0.038*
0,296+0,033#

34,250£6,32"%¢
0.503+0.034**
0,895£0,091"#¢€€

9,569+2,150
0.250£0.029
0,289 + 0,040

17,5612,63*
0.445£0.065%
0,5830,091*

Plasma Leptin Levels 198,61+ 14,73***  267,59+11,52#¢ 294,07419,92 199,16 + 12,80***
All values are mean + SEM and n=6 for each group. *, p<0,05 vs sham; **, p<0,01 vs sham; ***, p<0,001 vs sham; #,

p<0,05vs. SHZ; €, p<0,05 vs AD; €€, p<0,01 vs AD; €EE, p<0,001 vs AD. 5-HT, 5 hydroxytryptamine; 5-HT2BR, 5-

hydroxytryptamine receptor 2 B; GLUTZ, glucose transporter 2.

Plasma Insulin Levels

Statistical analysis revealed a significant diffe-
rence in the levels of plasma insulin between
various groups, F (3.20) = 6.378, p =0.003 Figu-
re 1. Plasma insilin levels are shown in Table 1.
The AD group had significantly lower plasma
insulin levels when compared to the SH group
(p=0.010). The administration of bee bread
showed a significant reduction in plasma in-
sulin levels in the SHP group when compared
to the SH group (p=0.044). Additionally, the
administration of bee bread slightly decrea-
sed the plasma insulin levels of the ADP group
in comparison with the AD group(p=0.978).

Analysis of Weight Loss Levels

According to statistical analysis, there was a
significant difference in the levels of weight
loss across the various groups, F (3.20) = 7.734,
p =0.001 Figure 1. The body weight levels are
shown in Table 1. The body weight levels of
the AD group were significantly reduced com-
pared to the SH group (p=0.020). The admi-
nistration of bee bread significantly decrea-
sed the body weight levels of the SHP group
when compared to the SH group (p=0.044).
Additionally, the administration of bee bre-
ad markedly decreased the body weight le-
vels of the ADP group in comparison to the
AD group (p=0.644). However, this decreasing
trend did not reach the level of significance.

Homeostasis Model Assessment for Insulin Resistan-
ce (HOMA-IR) Levels

There was no significant difference in the levels
of HOMA-IR observed in the different groups,
F (3.20) = 2.273, p =0.111 (Figure 1D). The HO-
MA-IR levels are shown in Table 1. The AD group



showed lower levels of HOMA-IR as compared
to the SH group. Administration of bee bre-
ad showed a marked decrease in HOMA-IR le-
vels of the SHP group as compared to the SH
group. However, this decreasing trend did not
reach a significant level. The administration
of bee bread did not affect HOMA-IR levels in
the ADP group as compared to the AD group.

Liver 5-HT Levels

Statistical analysis revealed a significant diffe-
rence in the levels of liver 5-HT between various
groups, F (3.20) = 7.050, p =0.002 (Figure 2). Li-
ver 5-HT levels are shown in Table 1. The liver
5-HT levels were found to be significantly lower
in the AD group as compared to the SH group
(p=0.009).The use of bee bread in the SHP group
significantly reduced liver 5-HT levels in compa-
rison with the SH group (p=0.005). On the other
hand, the administration of bee bread marked-
ly increased liver 5-HT levels in the ADP group
compared to the AD group, although the trend
did not reach the level of significance (p=0.107).
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Figure 2: Livers 5-HT levels in SH and experimental groups. Statisti-
cal analysis was by one-way analysis of variance (ANOVA) followed by
Tukey’s Post Hoc Test. B: Plasma 5-HT levels in SH and experimental
groups, and C: Livers 5-HT2B levels in SH and experimental groups. Sta-
tistical analysis was by Kruskal Wallis One Way Analysis of Variance on
Ranks and all pairwise multiple comparison procedures were done by
Mann-Whitney U test. D: Livers GLUT-2 levels in SH and experimental
groups. Statistical analysis was by one-way analysis of variance (ANOVA)
followed by Tukey’s Post Hoc. All values are mean + SeM and n=6 for
each group. ¥, p<0,05 vs sham; **, p<0,01 vs sham; ***, p<0,001 vs sham;
#, p<0,05 vs. SHZ; ,p<0,05 vs AD; eep<0,01 vs AD; geg, p<0,001 vs AD.
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Statistical analysis revealed a significant dif-
ference in the levels of plasma 5-HT between
various groups X*(3) = 9.817, p = 0.020 Figu-
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re 2. Plasma 5-HT levels are shown in Table 1.
The study found that plasma 5-HT levels were
significantly lower in the AD group than in the
SH group (U:2, p=0.010). When bee bread was
administered, it significantly reduced plas-
ma 5-HT levels in the SHP group compared to
the SH group (U:5, p=0.036). However, there
was no significant difference in plasma 5-HT
levels between the ADP and AD groups after
bee bread administration (U:8.50, p=0.128).

Liver 5-HT2BR Levels

There was a notable difference in the levels of
5-HT2BR among the various groups, X*(3) =
12.927, p = 0.005 Figure 2. Liver 5-HT2BR levels
are shown in Table 1. The liver 5-HT2BR levels
in the AD group were significantly higher than
those in the SH group (U:4, p=0.025). The admi-
nistration of bee bread resulted in a significant
increase in the liver 5-HT2BR levels in the SHP
group compared to the SH group (U:4, p=0.025).
Additionally, the administration of bee bread
resulted in a significant increase in the plasma
5-HT2BR levels of the ADP group compared to
the AD group (U:5.00, p=0.037). Furthermore,
the liver 5-HT2BR levels in the ADP group were
significantly higher than those in the SH group
(U:1, p=0.006) and the SHP group (U:5, p=0.037).

Liver GLUT-2 Levels

Statistical analysis revealed a significant diffe-
rence in the levels of liver GLUT-2 between vari-
ous groups, F (3.20) = 6.206, p =0.004 Figure 2.
Liver GLUT2 levels are shown inTable 1.The liver
GLUT-2 levels were significantly higher in the
AD group compared to the SH group (P=0.031).
The administration of bee bread significantly
increased liver GLUT-2 levels in the SHP group
when compared with the SH group (P=0.026).
Additionally, the administration of bee bread
increased liver GLUT-2 levels in the ADP group
compared to the AD group, but the increa-
se was not statistically significant (P=0.743).

Liver Glucose 6 Phosphatase Levels

Statistical analysis revealed a significant diffe-
rence in the levels of liver G6P between various
groups, F (3.20) = 16.817, p =0.000 (Figure 3).
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Figure 3: Livers G6Pase levels in SH and experimental groups. B: Plas-
ma Leptin levels in SH and experimental groups. Statistical analysis was
by one-way analysis of variance (ANOVA) followed by Tukey’s Post Hoc
Test. All values are mean + SEM and n=6 for each group. *, p<0,05 vs
sham; **, p<0,01 vs sham; ***, p<0,001 vs sham; #, p<0,05 vs. SHZ; ¢,
p<0,05 vs AD; €g, p<0,01 vs AD; egg, p<0,001 vs AD.
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Liver G6Pase levels are shown in Table 1. The
liver G6P levels were not changed in the AD
group compared to the SH group (p=1.00).
Administration of bee bread significantly inc-
reased liver G6P levels of the SHP group in
comparison with the SH group (p=0.036).
Furthermore, the administration of bee bre-
ad increased liver G6P levels of the ADP group
in comparison with the AD group (p=0.000).

Plasma Leptin Levels

There was a statistically significant difference in
plasma leptin levels between groups, F (3.20)
= 10.339, p =0.000 Figure 3. Plasma leptin le-
vels are shown in Table 1. The plasma leptin
levels were significantly decreased in the AD
group compared to the SH group (p=0.001).
Administration of bee bread significantly dec-
reased plasma leptin levels of the SHP group in
comparison with the SH group (p=0.001). Furt-
hermore, the administration of bee bread inc-
reased plasma leptin levels of the ADP group
in comparison with the AD group (p=0.020).

DISCUSSION

The effect of bee bread supplementation on
liver glucose metabolism was evaluated in an
experimental AD model created via i.c.v. STZ
injection. The STZ and bee bread doses used
in our study were determined by reference
to previous studies. The injection of STZ into
the brain causes insulin resistance and other
changes that are similar to those seen in Alz-
heimer's Disease. Therefore, this injection te-
chnique is useful for studying the metabolic
changes that occur in Alzheimer's Disease and

for developing new treatment approaches (15).

Previous reports have shown that patients with
Alzheimer's disease (AD) and mouse models of
AD often display impaired glucose-insulin ho-
meostasis and body weight loss prior to the
onset of AD symptoms (5, 20). Our study inves-
tigated various markers related to peripheral
glucose metabolism, including fasting blood
glucose, serum insulin levels, and HOMA-IR le-
vels. We found that plasma insdlin levels signi-
ficantly decreased while fasting blood glucose
levels significantly increased in the AD group.
Insulin is a hormone produced by pancreatic
B-cells. It enhances glucose uptake in tissues
such as muscle and fat. Thus, it has a primary
function of maintaining peripheral glucose ho-
meostasis (21). Epidemiological data indicate
that both hyper- and hypoinsulinemia increase
the risk of developing AD (22). Moreover, Rivera
et al. showed that the levels of insulin and IGF-I
polypeptide genes and their corresponding re-
ceptors are significantly reduced in advanced
AD compared to aged control brains (23). Im-
pairment of insulin secretion by (3 cells of the
pancreatic islets (B cell dysfunction) leads to
hypoinsulinemia and hyperglycemia that cha-
racterize Type 2 Diabetes Mellitus (T2DM) (24).
Diabetes is a disease that often has no symp-
toms and typically occurs in later life. Insulin
resistance can occur years before DM and its
complications (25, 26). However, Bondar et al.
showed that patients with reduced function of
B cells had lower indices of insulin resistance
and were characterized by a more prolonged
duration of diabetes and high fasting glycemia
(27). Consistent with this information, we ob-
served a significant reduction in HOMA-IR levels
in the AD group compared to the SH group. In
conclusion, the information obtained indicates
that the findings obtained from our study ref-
lect the findings of T2DM in the AD group (28).

It is known that the control of glucose home-
ostasis is achieved by the complex integrati-
on of hormones produced in various tissues.
Emerging evidence suggests that 5-HT in the
periphery impacts liver glucose metabolism de-
pending on physiological conditions. We inves-
tigated how 5-HT affects hepatic glucose ho-
meostasis through HTR2B. In our study, it was



observed that the 5-HT levels were significantly
reduced in both the serum and liver tissue of
AD group rats. Also, our results showed that the
5HT2B levels increased in the liver of AD rats.
Similarly, a study by Paulose et al. showed that
there was a decreased 5-HT increase in 5-HT
receptors in the brains of pyridoxine-deficient
young rats (29). In this respect, our results were
found to be compatible with studies showing
a negative correlation between 5-HT receptor
level and 5-HT concentration (30). Furthermore,
in our study, it was observed that GLUT2 levels
increased in parallel with the increase in 5HT2B
levels in the liver of AD rats, but G6Pase levels
did not change. GLUT2 is the main member of
the GLUT family in hepatocytes. It plays a crucial
role in controlling the uptake of glucose in the
liver cells, which is dependent on the levels of
glucose in the bloodstream. After entering the
cell, glucose is quickly transformed into gluco-
se-6-phosphate by the enzyme glucokinase. It
is then either metabolized by glycolysis or sto-
red as glycogen (31). Therefore, our findings
revealed that 5 HT2BR promoted glucose entry
into hepatocytes by increasing GLUT2 levels
in the liver of AD rats. Our results are based on
previous findings showing the effect of 5-HT2B
receptor activation on glycogen synthesis in
astrocytic cells (32). Moreover, when the re-
sults were evaluated together, it is possible to
say that as an adaptation mechanism, hepatic
GLUT2 level was increased by 5HT2BR in the
AD. To the best of our knowledge, our study is
the first to demonstrate that 5-HT2BR may re-
gulate glucose metabolism as an adaptation
mechanism in Alzheimer's disease by incre-
asing glucose entry in the liver. Additionally,
our findings are from previous studies showing
the reduction of peripheral 5-HT in AD (33).

The effect of beef bread supplementation on
hepatic glucose metabolism in an AD model
created via STZ injection was evaluated in this
study, with a focus on 5-HT2B-mediated effects.
We found that bee bread administration cau-
sed a marked increase in 5-HT levels in plasma
and liver tissue and also significantly increased
5HT2B levels in the liver of the ADP group. It
is known that the presence of the tryptophan
(Trp) substrate is critical in serotonin synthesis,
and dietary Trp increases 5-HT synthesis (7, 34).
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Bee bread is known to contain more than 300
compounds, such as free amino acids, sugars,
fatty acids, minerals, organic acids, polyphe-
nols, and vitamins. Additionally, Bayram et al.
showed that bee bread contains many amino
acids, including tryptophan (17). This informa-
tion suggests that the tryptophan content of
bee bread increases peripheral 5HT synthesis
in the ADP group. Additionally, our research in-
dicates that when there is an increase in 5H le-
vels, hepatic 5HT2B levels may also increase. We
found that administering bee bread significant-
ly increased G6Pase levels while slightly inc-
reasing GLUT2 levels in the livers of rats in the
ADP group. This suggests that glucose output
from the liver tissue of ADP group rats increa-
sed significantly. However, contradictory results
have been produced by studies examining the
impact of 5-HT on hepatic gluconeogenesis,
glycogen storage, glucose uptake, and glycoly-
sis (35). Studies performed in rodents repor-
ted that the injection of 5-HT or 5-HT receptor
agonists results in hyperglycemia (36). Another
study demonstrated that the neurotransmitter
5-HT plays a role in regulating brain glycogen
levels in rainbow trout. This results in a break-
down of glycogen when the fish are in a nor-
moglycemic or hypoglycemic state but notin a
hyperglycemic state (37). Lee et al. have shown
that 5-HT elicited hyperglycemic responses in
Procambarus clarkii in a dose-dependent man-
ner (38). In this respect, our results are consis-
tent with studies showing that the effect of
5-HT on glucose metabolism may vary depen-
ding on the physiological state. Therefore, we
concluded that bee bread administration pro-
motes gluconeogenesis by increasing the level
of G6Pase through the 5-HT-HTR2B pathway in
the ADP group. However, interestingly, it was
observed that bee bread administration redu-
ced the fasting glucose levels of ADP group
rats. As far as we know, our study is the first to
demonstrate that bee bread administration re-
duced the fasting glucose levels of Alzheimer's
rats created by i.c.v. STZ injection. Moreover, we
found that bee bread administration slightly
reduced plasma insulin levels without affecting
HOMA-IR levels. Therefore, we examined the ef-
fect of leptin levels on peripheral glucose levels.
Leptin can independently reduce blood gluco-



473

se levels, especially in hyperglycemic models
of leptin or insulin deficiency. Although leptin
does not increase insulin levels, it has been
shown to strongly increase insulin sensitivity in
Type1 Diabetes (T1D) models (39, 40). Bee bre-
ad administration increased leptin levels in the
plasma of the ADP group. Moreover, bee bread
administration reduced glucose levels in the
plasma of the ADP group without affecting in-
sulin levels. Doganyigit Z. et al. showed that the
administration of bee bread increased the leptin
immunoreactivity in the gastric tissue of obese
rats (13). In this respect, our findings are con-
sistent with previous studies. When these data
are evaluated together, it can be said that the
net effect of bee bread administration in experi-
mental Alzheimer's model rats is to reduce plas-
ma glucose levels by increasing leptin levels in
the plasma. Moreover, previous findings show
the circulating levels of leptin are significantly
lower in patients with AD than in controls (41).
Supporting this information, in our study, leptin
levels decreased in the plasma of AD group rats.

In both human patients with Alzheimer's dise-
ase and Tg2576 mice, which are a special type
of mouse that has been genetically modified to
produce extra amyloid precursor protein (APP),
there is an early reduction in body weight and
plasma leptin levels. This occurs even before the
formation of amyloid plaques or cognitive dys-
function. This weight loss was associated with
the inhibition of hypothalamic neuropeptide Y
(NPY) neurons by AB (42). In this respect, the fin-
dings obtained from our study were consistent
with other studies showing that early weight
loss occurs in AD disease. Additionally, in our
study, the weight loss of ADP group rats incre-
ased due to bee bread administration, which is
consistent with studies showing that Leptin can
impact body weight by affecting hypothalamic
neurons (11). Leptin treatment has consistently
been shown to decrease A( levels by targeting
all aspects of AR metabolism (43-45). Based on
these results, we propose that the decreased
levels of leptin in the blood may play a role in
the deterioration of cognitive function and the
worsening of Alzheimer's disease. Considering
the peripheral and central effects of leptin on
AD pathogenesis, it can be said that bee bre-
ad may reduce AD pathology. For example,

propolis, a honey bee product, has been used
in traditional medicine for many years (46). Re-
cently, the effect of natural bee products on the
pathogenesis of AD has been demonstrated.
(47, 48). Nisa et al. suggested that phytoligand
molecules obtained from honey bee products
could be novel B-site APP-cleaving enzyme 1
(BACE-1) inhibitors for Alzheimer's disease. (47).
"As far as we know," our study is the first to show
the effect of bee bread on the hormones that
regulate glucose in the pathogenesis of AD.

Nevertheless, administration of bee bread sli-
ghtly increased the fasting glucose levels and
significantly decreased the insulin levels in the
plasma of healthy rats. Also, HOMA-IR levels
markedly decreased in the SHP group. These
results indicate that administering bee bread
may cause hyperglycemia by disrupting insulin
secretion in the pancreas. In addition, bee bre-
ad administration significantly increased the
5-HT2BR, GLUT2, and G6Pase levels in the liver
of the SHP group. It is suggested that bee bread
affects 5-HT2B-mediated glucose metabolism
in the liver of SHP rats. However, interesting-
ly, it was observed that bee bread administra-
tion significantly decreased the 5-HT levels in
the plasma and liver tissue of SHP group rats.
Moreover, our study observed that the admi-
nistration of bee bread significantly decreased
the leptin levels in the plasma of SHP group rats
and increased weight loss. It is known that both
Leptin and central 5-HT play a role in the regu-
lation of nutritional signals and energy metabo-
lism (7). According to the results obtained, it is
seen that bee bread affects energy metabolism.

In particular, increased plasma Trp/large neut-
ral amino acids (LNAA) ratio enhances brain
Trp uptake and 5-HT synthesis (7). importantly,
central 5-HT is known to play a role in regula-
ting nutritional signals and energy metabolism.
Disruption of central serotonin signaling via
5-HT2C receptors induces hyperphagia in mice,
leading to obesity, insulin resistance, and impa-
ired glucose tolerance independent of leptin
(7). The amount of leptin released into the bloo-
dstream is directly proportional to the amount
of fat stored in the body. The circulating leptin
levels also decrease as the body loses weight
and fat stores decrease. Reduced leptin levels



signal the brain to increase food intake and
decrease energy expenditure to restore body
weight (11). In light of this information, our re-
sults suggest that bee bread may increase brain
5-HT levels, leading to weight loss and decrea-
sed leptin release from adipocytes. When these
data are evaluated together, it is thought that
the bee bread agent has an increasing effect on
plasma glucose levels by reducing the leptin
and insulin levels in the plasma of SHP rats, si-
milar to the AD group. It also affects 5-HT2B-me-
diated glucose metabolism in the liver of SHP
rats. In addition, the findings suggest that it is
necessary to investigate the effects of health-
y-oriented natural bee products on brain tissue.
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OZET

AMAG: Sambucus nigra L. (mirver), Salvia sclarea L. (adagay1),
Rosmarinus officinalis L. (biberiye) ve Coriandrum sativum L. (kis-
nis) bitkileri gidalarda tatlandirici ajan olarak kullanilmakta ve
diinyada cesitli hastaliklarin tedavisinde halk hekimliginde iyi
bilinmektedir. Bu bitkiler ayrica, enfeksiyonlarda &zellikle 6k-
striik, ates ve soguk alginligi semptomlarini hafifletmek ama-
ayla yaygin olarak kullanilirlar. Bu ¢alisma, Tirkiye'de S. nigra,
S. sclarea, R. officinalis ve C. sativum 'un ticari 6rneginden elde
edilen g farkli ekstrenin toplam fenol icerigini ve antioksidan
aktivite potansiyelini taramayi ve karsilastirmayr amaclamak-
tadir. Ayrica, Staphylococcus aureus ATCC 29213 (metisiline du-
yarli- MSSA) ve Staphylococcus aureus ATCC 43300'e (metisiline
direncli- MRSA) karsi Minimum inhibitér Konsantrasyonu (MiK)
degerlerini ve bir antibiyotik olan siprofloksasin ile sinerjistik ak-
tivite gosterip gostermedigi arastiriimistir.

GEREC VE YONTEM: S. nigra ve C. sativum'un meyveleri, S. sc-
larea'nin toprak Ustu kisimlar ve R. officinalis'in yapraklan Tir-
kiye'de bitki cayi pazarlayan bir ticari sirketten satin alinmistir.
Bu orneklerden elde edilen ekstrelerin toplam fenolik icerigi ve
antioksidan potansiyeli arastirilmistir. Ayrica bitki 6érneklerinin
metisiline direncli Staphylococcus aureus 'a (MRSA) karsi siprof-
loksasin ile sinerjik etkisi belirlenmistir.

BULGULAR: R. officinalis (biberiye) ve S.sclarea (misk adacayi)
ekstreleri ylksek fenolik icerik ve antioksidan aktivite gosterir-
ken, C. sativum (kisnis) ve S.nigra (murver) ekstreleri daha duistik
fenolik madde icerdigi ve daha zayif antioksidan aktivite gos-
terdigi tespit edilmistir. Ayrica, S. sclarea'nin etanol ekstresi ile
birlikte siprofloksasinin, S. aureus ATCC 43300'e karsi additif an-
tibakteriyel aktivite gosterdigi bulunmustur.

SONUCG: R. officinalis (biberiye) ve S.sclarea (misk adacayi) ticari
orneklerinden hazirlanan bitki caylarinin yiiksek fenolik iceri-
giyle antioksidan aktiviteyi destekleyebilecegi ve siprofloksasi-
nin misk adacayinin etanol ekstresi ile birlikte metisiline direncli
S. aureus ATCC 43300'e karsi additif antibakteriyel aktivite gos-
terdigi bulunmustur. S6z konusu etkiye ait mekanizmanin ay-
rintili olarak anlasilmasi icin daha ileri calismalara ihtiyag vardir.

ANAHTAR KELIMELER: Antioksidanlar, ilac sinerjisi, Bitki pre-
paratlari.
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ABSTRACT

OBJECTIVE: Sambucus nigra L. (elderberry), Salvia sclarea L.
(clary sage), Rosmarinus officinalis L. (rosemary), and Coriand-
rum sativum L. (coriander) are all consumed as flavoring agents
for food and are well-known in traditional medicine for the
treating various diseases worldwide. These herbs are also com-
monly used for microbial infections, especially to relieve cough,
fever, and cold symptoms. This study aims to screen and com-
pare the content of total phenols and antioxidant activity po-
tential of three different extracts from each commercial sample
of S. nigra, S. sclarea, R. officinalis and C. sativum from Turkiye.
We also investigated the (Minimum Inhibitory Concentration
(MIC) values against Staphylococcus aureus ATCC 29213 (methi-
cillin-susceptible, MSSA) and Staphylococcus aureus ATCC 43300
(methicillin-resistant, MRSA) and the synergistic activity with an
antibiotic, ciprofloxacin, by checkerboard assay.

MATERIAL AND METHODS: The fruits of S. nigra and C. sati-
vum, the aerial parts of S. sclarea, and the leaves of R. officinalis
were purchased from a trading company that marketed them
as herbal tea in Turkiye. This study investigated the total pheno-
lic content and antioxidant potential of extracts from commer-
cial samples. We also determined the synergistic effect of her-
bal tea samples with ciprofloxacin against methicillin-resistant
Staphylococcus aureus (MRSA).

RESULTS: R. officinalis (rosemary) and Salvia sclarea (clary sage)
extracts showed high phenolic content and antioxidant acti-
vity, whereas it was determined that C.sativum (coriander) and
S. nigra (elderberry) extracts exhibited lower antioxidant acti-
vity and low phenolic compounds. Moreover, ciprofloxacin in
combination with the ethanolic extract of S. sclarea showed ad-
ditive antibacterial activity against S. aureus ATCC 43300.

CONCLUSIONS: We conclude that herbal tea prepared from
commercial R. officinalis (rosemary) and S.sclarea (clary sage)
samples can support the antioxidant activity with high pheno-
lic content and that ciprofloxacin combined with the ethanolic
extract of clary sage showed additive antibacterial activity aga-
inst methicillin-resistant S. aureus ATCC 43300. Further studies
are needed to understand the mechanism of additive action in
detail.

KEYWORDS: Antioxidants, Drug synergism, Plant preparations.
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INTRODUCTION

Staphylococcus aureus is a pathogen respon-
sible for a wide spectrum of infections. Met-
hicillin-resistant S. aureus (MRSA), an oppor-
tunistic bacterium that is resistant to various
medicines, has been identified as one of the
causes of hospital and outpatient infections.
Aside from that, MRSA-related illnesses have
been more common over the past years (1, 2).

Antimicrobial resistance is reported as signi-
ficant public health issue both in our country
and in the world. The World Health Organiza-
tion (WHO) 2014 report states that antimicro-
bial resistance seriously threatens the preven-
tion of various infectious diseases caused by
bacteria, parasites, viruses, and fungi, and the
success of treatment of these diseases. Althou-
gh it is reported that antibiotic resistance can
occur naturally, it has been stated that the ove-
ruse and misuse of antibiotics in humans acce-
lerate the process. It has been remarked that
antimicrobial resistance causes a decrease in
the effectiveness of antibacterial, antiparasitic,
antiviral, and antifungal drugs and makes tre-
atment difficult, costly, and even impossible.
For this reason, it is known that there is a need
for new compounds that will increase the effi-
cacy of antibiotics or that can be used alone or
in combination with treatment protocols (3, 4).

Sambucus nigra L. (elderberry), Salvia sclarea L.
(clary sage), Rosmarinus officinalis L. (rosemary)
and Coriandrum sativum L. (coriander) are all
consumed as flavoring agents for food and very
well known plants as traditional remedies of va-
rious ailments worldwide. They have also a com-
mon use for microbial infectious especially relie-
ving cough, fever, and cold symptoms related to
RTI (Respiratory Tract Infection) (5 - 13). Previous
phytochemical studies stated that these plants
are rich sources of different polyphenols which
could be linked to their biological activities de-
pending on antioxidant properties (11, 14 - 16).

Inlight of all these findings, this study was desig-
ned to search for potential candidates that have
synergistic effects with ciprofloxacin against in-
fections triggered by methicillin-resistant Stap-
hylococcus aureus (MRSA). This study aims to sc-
reen and compare the content of total phenols

and antioxidant activity potential of three diffe-
rent extracts from each commercial sample of S.
nigra, S. sclarea, R. officinalis and C. sativum from
Turkiye.We also investigated the minimum inhi-
bitory concentration (MIC) values against S. au-
reus ATCC 29213 (methicillin-susceptible, MSSA)
and S. aureus ATCC 43300 (methicillin-resistant,
MRSA) and the synergistic activity with an an-
tibiotic, ciprofloxacin, by checkerboard assay.

MATERIALS AND METHODS

Plant Material

The fruits of S. nigra and C. sativum, the aeri-
al parts of S. sclarea, and the leaves of R. offi-
cinalis were supplied by a trading company
that purchased them as herbal tea in Turkiye.

Preparation of Extracts

3 different extraction methods were used and a
total of 12 extracts were prepared. The names of
the samples and their codes are listed (Table 1).

Table 1: The names and codes of extracts

Extraction procedure
Ultrasound extraction  Ultrasound extraction
Plant name Infusion with water with EtOH 70%
Sambucus nigra, fruit 1a 1b 1c
Salvia sclarea, aerial part 2a 2b 2
Rosmarinus officinalis, leaves 3a 3b 3c
Coriandrum sativum, fructus 4a 4b 4c

a. Extraction based on the label information: The in-
fusions were prepared from 5 g of each pow-
dered sample by adding 100 mL of boiling
water and waiting for 10 minutes, and then fil-
tered. The aqueous extracts were lyophilized.

b. Extraction in an ultrasonic bath with water:
5 g of each powdered sample went throu-
gh extraction with 100 mL of water in an
ultrasonic bath with 35 kHz frequency (Ban-
delin Sonorex) for 1 hour and then filte-
red. The aqueous extracts were lyophilized

c. Extraction in an ultrasonic bath with ethanol: 5 g
of each powdered sample was extracted with
100 mL of 70% ethanol in an ultrasonic bath
with 35 kHz frequency (Bandelin Sonorex) for
1 hour and then filtered. The extracts obtai-
ned with ethanol were evaporated to dryness.

Total Phenolic Content

With a few minor adjustments, the Folin-Cio-
calteu technique was employed to figure out



the total amount of phenolics present in the
extracts. Briefly, plant extract samples (1 mg/
mL) were prepared and reacted with 10% Fo-
lin-Ciocalteau’s reagent. The tubes were then
filled with 7.5% Na2COs, and they were subje-
cted to incubation at 45°C for 15 minutes. The
absorbance value of the samples was obtai-
ned at 765 nm. The experiments were done
in triplicate. The same procedure was perfor-
med with gallic acid and the outcomes were
stated as mg of gallic acid equivalent (GAE)
per g of crude extract for each sample (17).

Total Flavonoid Content

The aluminum chloride method was performed
to determine the total quantity of flavonoids
present in the extracts with slight modificati-
ons. Briefly, plant extract samples (1 mg/mL)
were prepared and 20% NaNO:2 was added to
each tube. Following 5 minutes of incubation,
10% AICI3 was added. 1 M NaOH was added 6
min later and the mixture was diluted with dis-
tilled water to a total volume of 1 mL. At 510 nm,
the absorbance was recorded. The tests were
carried out in triplicate. The same procedure
was performed with quercetin and the outco-
mes were stated as mg of quercetin equivalent
(QE) per g of crude extract for each sample (18).

Total Antioxidant Capacity

The total antioxidant capacity of the extracts
were measured by using phosphomolybda-
te assay. 0.6 M sulfuric acid, 28 mM sodium
phosphate, and 4 mM ammonium molybdate
were reacted to get working solution. Different
concentrations of plant extract samples (0.1-
Tmg/mL) were added to this working solution
in a ratio of 1:10. Then incubation was perfor-
med at 95°C for 90 min. The tubes were cooled
following the end of the incubation. The absor-
bance value of the samples was recorded at a
wavelength of 765 nm. The tests were carried
out in triplicate. Total antioxidant capacities
were determined as mg ascorbic acid (AAE)
per gram crude extract for each sample (19).

Ferric lon Reducing Antioxidant Power (FRAP) Assay

The antioxidant capacity of the plant extracts
were investigated by measuring their ferri-
c-reducing antioxidant potential. The method
is operated on the conversion of [Fe(lll)-TPTZ]
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complex, which is formed as a result of the re-
action of iron (Ill) with Tripyridyltriazine (TPTZ),
to [Fe(Il)-TPTZ]. 10 mM TPZT, 20 mM FeCl3 6H:0,
and 300 mM sodium acetate buffer (pH= 3.6)
was reacted to prepare the FRAP reagent. This
reagent was applied to the prepared plant ext-
racts which was then left to incubate at 37°C
for 30 min. The absorbance value of the samp-
les was measured at 593 nm. The experiments
were performed in triplicate. The findings were
presented as Trolox (Vitamin E) equivalent
per gram crude extract for each sample (20).

(2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonic
acid)) (ABTS) Free Radical Scavenging Assay

The antioxidant capacity of the extracts was
assessed by testing their ability to scavenge
ABTS free radicals. 2.45 mM potassium persul-
fate was added to a 7 mM ABTS aqueous so-
lution to get ABTS working solution. Overni-
ght, the reaction mixture was allowed to rest
at room temperature in the dark. As a result
of diluting ABTS radical cation with ethanol,
the final absorbance at 734 nm(pH=7.4) was
0.700+0.02. Serial dilutions of samples (0.01-1
mg/mL) were prepared and mixed with ABTS
working solution in a ratio of 1:10. The mixtu-
re was incubated at ambient temperature for 6
minutes. The absorbance value of the samples
was measured at 734 nm. Three duplicates of
each experiment were run. The outcomes were
represented as Trolox (Vitamin E) equivalent
per gram crude extract for each sample (21).

Antibacterial Activity Test

S. aureus ATCC (American Type Culture Colle-
ction) 29213 (methicillin-susceptible, MSSA)
and S. aureus ATCC 43300 (methicillin-resistant,
MRSA) were employed as test bacteria in the an-
tibacterial activity test. The broth microdilution
method was utilized to calculate the minimum
inhibitory concentration (MIC) values. A series
of two-fold dilutions were produced using Mu-
eller Hinton Broth (Difco, Difco Laboratories,
Detroit, MI, USA), with concentrations between
512 g/mL to 4 g/mL. The inoculums were pre-
pared from subcultures for 24 hr. The final set-
ting for the bacterial count was 5 x10°> CFU/mL.
The microplates were subjected toincubation at
35 °Cfor 18 to 24 hours. The final well where ob-
servable microbial growth was completely sup-



479

pressed was recorded to estimate the minimum
inhibitory concentration (MIC, g/mL). Alcohol
was used todissolve thetest substances. utilized
as the negative control. Ciprofloxacin (Sigma,
USA) and gentamicin (Sigma, USA) were emp-
loyed as reference drugs (22, 23).

Broth Microdilution Checkerboard Method

The broth microdilution method, as previously
reported, was used to test checkerboard syner-
gy. The extract which has the lowest MIC value
was chosen for the checkerboard test between
samples. Ciprofloxacin (Sigma, USA) concentra-
tions ranging from 0.03 to 16 g/ mL were exa-
mined. Ciprofloxacin was mixed with ethanolic
extract of S.sclarea at concentrations between
16 and 512 pg/mL against S. aureus ATCC 43300
(MRSA) (24). The microtiter plate was subjected
toincubation at 37°Cfor 24 h. FIClwas calculated
using the first non-turbid well in each column
and row of a 96-well U-bottom microplate (25).
The formula that comes next was used to get
the XFIC (Fractional Inhibition Concentration)
for the resulting mixture of agent A (ciprofloxa-
cin) and agent B (ethanolic extract of Salvia sc-
larea). 2FICl(Fractional Inhibition Concentration
Index) = FICA ( MIC Value of Substance A In the
Combination) + FICB ( MIC Value of Substance
B In the Combination) , where FICA = MICA (in
combination with B) /MICA (alone), and FICB
= MICB (in combination with A) /MICB (alone)
(26). The following was the interpretation of the
combination test results using the FIC index:
FICI < 0.5 is considered synergistic;>0.5 to <4
additive /indifference, and > 4 antagonistic (27).

Ethical Committee

This research does not require ethical approval.

Statistical Analysis

IBM SPSS 25 was performed to analyze the data
statistically. Three separate runs of each expe-
rimental test were operated. The findings were
displayed as meanzstandard deviation (SD).
The post-hoc Tukey test was followed by a one-
way analysis of variance. A p-value less than
0.05 was used to indicate statistical significance.

RESULTS

Yields of The Extracts

In this study, the synergistic activity of the ext-
racts from the fruits of S. nigra and C. sativum,

the aerial parts of S. sclarea, and the leaves of R.
officinalis obtained by three different methods
were evaluated and compared, and the con-
tent of phenolic compounds and antioxidant
activities of the extracts were determined. In
the first method, the extracts were prepared
as an infusion based on the label information.
In the second method, the extraction was per-
formed with water for one hour in an ultrasonic
bath, and in the last method, the extraction was
also performed for one hour in an ultrasonic
bath with an extraction solvent of 70% ethanol
(EtOH). The yields of extracts according to the
codes are as follows: (1) S. nigra, fruit 1a-27.44%;
1b-35.24%;1c-42.73%. (2) S. sclarea, herba; 2a-
5.95%; 2b-28.90%; 2¢-32.88%. (3) R. officinalis,
leaves 3a-6.45%; 3b-12.97%; 3¢c-21.74%. (4) C.
sativum, fruit 4a-11.76%; 4b-14.28%; 4c-22.36%.
Accordingtotheresults,thehighestyieldsareob-
tained by ultrasonic extraction with EtOH 70%.

Total Phenolic Content

The total phenolic content of the extracts were
derived from the calibration curve of gallic
acid (y=0.005x+0.0965, R®=0.9953) and re-
ported in GAE per gram dry extract (Table 2).

Table 2: Total phenolic and flavonoid contents of plant extracts

Total phenolic content Total flavonoid content
mgGAE /g mgQE/g
crude extract crude extract

Mean SD Mean SD

Plant extract

1a 55,4400 1,5974 45,0000 3,2222

1b 60,8800 0,3904 44,0741 1,7368

1c 57,8000 2,8703 51,4444 1,2522

2a 73,6300 0,6930 139,0000 5,5076

2b 61,8600 2,8402 83,0000 3,9487

2c 86,6733 1,0633 138,0370 0,7883

3a 90,9667 0,7798 145,6667 3,6124

3b 82,3667 1,4342 128,9630 2,1839

3c 87,9600 1,0182 149,7778 04714

4a 22,8733 0,3630 53,0741 3,4647

4b 21,4533 0,0808 40,1111 2,9856

4c 16,4400 0,9606 56,4074 1,0082

mg GAE / g crude extract: mg of gallic acid equivalent per g of crude extract; mg QE / g crude extract: mg of
quercetin equivalent per g of crude extract

Rosmarinus officinalis contains the highest
amount of phenolics among all plants. The in-
fusion of 3a extract with 90.9667+ 0.7798 mg
GAE/g crude extract yielded the highest con-
centration of phenolics which was significantly
greater than the other extracts (p=0.0001). 3a
was followed by 3¢, 2¢, 3b, and 23, in that order.

Total Flavonoid Content

The total flavonoid content of the extracts were
derived from the calibration curve of quercetin
(y=0.0009x+0.0271, R* = 0.9955) and expressed



in QE per gram dry extract (Table 2). The lowest
level of flavonoids was found in “b” extracts
which were prepared by extraction in an ultra-
sonic bath with water. When methods “a” and
“c” were used, a significantly higher amount of
flavonoids was found compared to method “b”
in Salvia sclarea, Rosmarinus officinalis, and Co-
riandrum sativum extracts (p=0.001). However,
there was no significant difference between
the flavonoid contents of the extracts obtained
by method “a” and “c” in Sambucus nigra, Salvia
sclarea, Rosmarinus officinalis and Coriandrum
sativum (p=0.230, 1.000 0.927, 0.965, respecti-
vely). In general, Rosmarinus offcinalis contains
higher amount of flavonoids than the others.
The greatest amount of flavonoids was obser-
ved in 3c with a level of 149.7778+0.4714 mg
QE/g crude extract. Total flavonoid concent of
3c was significantly higher than other extracts
except 3a (p=0.008 for 2a, p=0.003 for 2¢, and
p=0.0001 for the other samples). No significant
difference was observed in 3a and 3c based
on flavonoid amounts (p=0.927). The second
highest flavonoid content was determined
in 3a followed by 2a, 2¢, and 3b, respectively.

Total Antioxidant Capacity

The total antioxidant capacity of the extra-
cts were calculated from the calibration curve
of ascorbic acid (y=0.0099x+0.0268, R*=0.9961)
and expressed in AAE per gram dry crude extra-
ct (Table 3).

Table 3: Total antioxidant capacity of plant extracts

FRAP value TEAC value
(1M TE/g crude extract)

Mean SD Mean SD Mean SD

mgAAE /g
crude extract

1a 250,6809 39,9648 17,3113 0,4261 38,0079 1,884051

1b 224,8822 5,0871 19,1207 0,4359 45,1625 2,246536

1c 226,3636 3,7415 18,4080 0,1225 40,3023 2,616737

2a 251,7172 7,0729 50,5980 1,5502 65,0965 0,418678

2b 217,3079 79,5735 30,3300 0,6212 42,5227 0,732686

2c 262,5589 58971 49,0760 0,7828 58,2874 0,628017

3a 312,7273 2,8641 56,8353 0,2065 85,3266 2,539538

3b 287,0707 2,3667 48,7960 0,6416 63,6903 1,570042

3c 290,7071 3,4742 47,4947 0,7123 76,7905 1,046695

4a 126,1953 0,7581 12,0753 0,5054

4b 127,3737 2,2153 10,6813 0,4486

4c 110,8081 4,7140 8,9030 0,3352

mg AAE / g crude extract:
reducing antioxidant powt
equivalent per gr crude ext

acid equivalents (AAE) in milligrams per gram of crude extract; FRAP: Ferric ion
TEAC: Trolox equivalent antioxidant capacity; pM TE/g extract: uM Trolox
0 activity

The total antioxidant capacity of all extracts
was at significant levels compared to solvent
control (p=0.0001). “c” and “a” extracts were
found to have higher total antioxidant capa-
city than “b” extracts. Rosmarinus officinalis
was the most potent antioxidant among all

samples. 3a had the greatest total antioxi-
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dant capacity (312.7273+2.8641 mg AAE/g
crude extract), which was significantly higher
than the others (p=0.0001). The second was
3c followed by 3b, 2¢, and 2a, respectively.

Ferric lon Reducing Antioxidant Power Assay

The ferric ion-reducing antioxidant power of
the extracts were calculated from the calib-
ration curve of trolox (y=0.05x+0.2073, R*=
0.9982). The results were expressed (Table 3).
The antioxidant power of all extracts were sig-
nificantly higher than the control (p=0.0001).
Rosmarinus officinalis and Salvia sclarea was
found more effective than the other plants
in this assay. However, applied extraction te-
chniques had no specific discernible impact
on the antioxidant capacity of the extracts.
3a had the greatest ferric ion reducing power
which was significantly higher than the other
extracts (p=0.0001). The second active one
was 2a followed by 2¢, 3b, and 3c, respectively.

ABTS Free Radical Scavenging Assay

ABTS free radical scavenging potential of the
extracts were calculated from the calibration
curve of Trolox and the results were expres-
sed as uM Trolox equivalent per gr dry extra-
ct. The results were shown in (Table 3). Except
plant 4, the other extracts possessed statisti-
cally significant activity than solvent control
(p=0.0001). Rosmarinus officinalis was the most
potent one. 3a had the greatest ABTS free ra-
dical scavenging potential which was signifi-
cantly higher than the other extracts (p=0.017
for 3c and p=0.0001 for the other extracts).
The second active one was 3c followed by 2a
and 3b, respectively. The ability of the extracts
to scavenge this free radical was not signifi-
cantly impacted by the extraction technique.

Antibacterial Activity

MIC values (ug/mL) of the extracts are given
(Table 4).

Table 4: . Minimum inhibitory concentration values (ug/mL) of
the extracts .

Gram-positive bacteria

S. aureus S.aureus
ATCC 29213(MSSA) ATCC 43300 (MRSA)

3c 256 256
512

Ciprofloxacin <0.25 0.5
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Broth Microdilution Checkerboard Method

Checkerboard Assay was used to evaluate the
synergistic effect of ciprofloxacin with the et-
hanolic extract of S.sclarea which showed the
lowest MIC value against S. aureus ATCC 43300.
Ciprofloxacin in combination with the ethano-
lic extract of S.sclarea exhibited additive anti-
bacterial activity against S. aureus ATCC 43300.
FICA was 0,24 while FICB was 0,5. The >FIC va-
lue was 0,74 for S. aureus ATCC 43300 thus indi-
cating an additive interaction between ciprof-
loxacin and the ethanolic extract of clary sage.

DISCUSSION

It is well known that the extraction procedu-
res strongly influence the yield and chemical
composition of the extracts. Therefore, it is
not surprising that in this study, the yield of
all extracts was increased by longer extracti-
on time and sonication in the ultrasonic bath.
In addition, aqueous ethanol as an extracti-
on solvent has a positive effect on the yield.
According to our results, extract 3a from R. of-
ficinalis had the lowest extraction yield but the
highest total phenolic content and antioxi-
dant potential. Our results are in agreement
of previous reports. In fact, the extract of ro-
semary is accepted as a natural antioxidant
attributed to phenolic acids (such as rosma-
rinic acid), flavonoids and diterpenoids ma-
inly, carnosol and carnosic acid (11, 28, 29).

Both rosemary and clary sage are popular in
the food, cosmetic, and medicinal industries
for their antioxidant constituents such as phe-
nolic acids, flavonoids, and diterpenoids. Ros-
marinic acid, carnasol, and carnosic acid are
also found in the genus Salvia. Cuvelier et al.
(30) reported the relationship between anti-
oxidant activity potential and the presence of
rosmarinic acid, carnosic acid, and carnosol
as major constituents. In this study, rosemary
and clary sage extracts were found to have
high phenolic content and antioxidant acti-
vity, while coriander and elderberry had lower
antioxidant activity with low phenolic content.

Based on the results of the checkerboard as-
say, the ethanolic extract of clary sage could
be used safely in combination with ciprof-
loxacin in the treatment of MRSA infections.

Polyphenols are compounds with different
structural properties and different functional
groups. They are naturally present in plants
and have a wide variety of applications in the
medical field in regards to having antioxidant,
and anti-inflammatory actions, such as; al-
lergic diseases, diabetes, cardiovascular and
neurodegenerative diseases. Besides, polyphe-
nol-rich plant extracts were reported as having
the potential to inhibit bacterial and fungal
growth. Earlier reports mentioned that plant
extracts with high levels of polyphenols have
the ability to block the development of pat-
hogenic bacteria and fungi. They could have
potential in clinical settings. Ultrasonication
could be a useful tool to increase the yield of
the extract, but on the other hand, continu-
ous cavitation could cause the degradation of
some polyphenolic compounds depending on
the extraction parameters (temperature, sol-
vent, time, frequency, drog-solvent ratio, etc.).
In this study, the highest yields are obtained by
ultrasonic extraction with EtOH 70% (31-33).

We conclude that herbal tea prepared from
commercial rosemary and clary sage samp-
les can support the antioxidant activity with
high phenolic content and that ciprofloxacin
combined with the ethanolic extract of clary
sage showed additive antibacterial activity
against methicillin-resistant S. aureus ATCC
43300. Further studies are needed to unders-
tand the mechanism of additive action in detail.
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OZET

AMAGC: Bu calismanin amaci opere diferansiye tiroid kanserli
(DTK) hastalarda tiroid-stimile edici hormon (TSH) supresyon
dlzeylerine gore kardiyak yapi ve diyastolik fonksiyonlardaki
degisikliklerin arastirilmasidir.

GEREC VE YONTEM: Kesitsel olarak dizayn edilen bu arastirma-
ya hastanemiz endokrinoloji polikliniginde takipli, tiroid cerra-
hisi sonrasi bir yildan uzun siredir tiroid hormon replasmani
ve TSH supresyon tedavisi alan 125 DTK'li hasta dahil edildi.
Calismamizda olgular American Thyroid Association (ATA) 2015
kilavuzu risk degerlendirmelerine uygun olarak gruplara ayril-
mistir. Buna gore hastalar birinci grup TSH seviyesi <0,1 mIU/L
olanlar (n:30), ikinci grup TSH diizeyi 0,1-0,5 mIU/L arasinda
olanlar (n:56) ve lctincli grup ise TSH duzeyi 0,5-2 mIU/L ara-
sinda olanlar (n:39) seklinde (ic gruba kategorize edilmistir. ilk
iki grup supresyon, 3. grup ise replasman (kontrol) grubu olarak
belirlenmistir. Tim hastalara M-mode ve pulse-vave doku dop-
ler ekokardiyografi yapilmistir.

BULGULAR: Sol ventrikiil diyastol sonu ¢api (EDD), TSH arahg:
<0,1 mlU/L olan grupta, replasman grubuna gére anlamli olarak
daha uzun bulunmustur (45,35+3,54 ve 42,74+6,08; p=0,016).
Yine erken diastolik dolumda mitral kapak velositesini gos-
teren E velocity grup 1 de, replasman grubuna gore anlamh
olarak daha dusik bulunmustur (0,7(0,6-0,8) ve 0,84(0,7-0,98);
p=0,010). A, E’ velositeleri ve E/A orani gruplar arasinda farklilik
gostermemistir.

SONUC: Diferansiye tiroid kanseri nedeniyle TSH supresyon
tedavisi alan hastalarda, klinik semptom olmamasina ragmen,
farkli TSH supresyon diizeylerinde, miyokard yapi ve fonksiyon-
larinda degisiklikler farkl olabilmektedir. Diyastolik disfonksiyo-
nun erken saptanmasi agisindan ozellikle yiiksek riskli DTK gru-
bunda kardiyak degerlendirmelerin yapilmasi 6nemlidir. TSH
supresyonu yapilan hastalarin takiplerinin aksatilmamasi ve
supresyon seviyelerinin bireysel olarak uyarlanmasi gereklidir.

ANAHTAR KELIMELER: Diferansiye tiroid kanseri, TSH supres-
yon diizeyi, Diyastolik disfonksiyon.
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ABSTRACT

OBJECTIVE: The aim of this study was to investigate the chan-
ges in cardiac structure and diastolic functions according to th-
yroid-stimulating hormone (TSH) suppression treatment deg-
ree in patients with differentiated thyroid cancer (DTC).

MATERIAL AND METHODS: This cross-sectional study inc-
luded 125 patients with DTC who were being followed in the
endocrinology clinic of our hospital and had been receiving th-
yroid hormone replacement and TSH suppression therapy for
more than one year following thyroid surgery. In our study, pa-
tients were divided into groups based on the American Thyroid
Association (ATA) 2015 guideline risk assessments. The patients
were divided into three groups: first group patients with TSH
levels <0.1 mIU/L (n=30), second group those with TSH levels
between 0.1-0.5 mIU/L (n=56), and third group those with TSH
levels between 0.5-2 mIU/L (n=39). The first two groups were
classified as suppression groups, and the third as replacement
(control) group. All patients underwent M-mode and pulse-va-
ve tissue doppler echocardiography.

RESULTS: The group 1 with TSH interval <0.1 mIU/L had signifi-
cantly longer left ventricular end-diastolic diameter (EDD) than
the replacement group (45.35+3.54 vs. 42.74+6.08; p=0.016). E
velocity, which measures mitral valve velocity at early diastolic
filling, was found to be significantly lower in group 1 than in the
replacement group (0.7(0.6-0.8) and 0.84(0.7-0.98); p=0.010).
The groups did not differ in terms of A, E' velocities, or E/A ratio.

CONCLUSIONS: In patients receiving TSH suppression therapy
for differentiated thyroid cancer, changes in myocardial stru-
cture and function may vary depending on the level of TSH
suppression, even if clinical symptoms are absent. Cardiac eva-
luations are critical for early detection of diastolic dysfunction,
particularly in the high-risk DTK group. Follow-up of patients
receiving TSH suppression should not be interrupted, and sup-
pression levels should be adjusted individually.

KEYWORDS: Differentiated thyroid cancer, TSH suppression le-
vel, Diastolic disfunctions.
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GiRiS

Tiroid bezinin en sik gorilen kanserleri diferan-
siye tiroid kanserleri (DTK) dir. Diferansiye tiroid
kanserlerinde en yaygin gorulen tip, papiller ti-
roid karsinomu (PTK) olup bunu folikuler tiroid
karsinomu takip eder. Goruintiileme yontemle-
rinin yaygin kullanimi nedeniyle PTK insidansi
son yillarda hizla artmakla birlikte prognozu
oldukca iyidir. Cogu kansere gore daha erken
yaslarda tani konulmakta, insidansi kadinlarda
erkeklerden yaklasik 3 kat fazladir (1). DTK'de ti-
roidektomi sonrasi hipotiroidizmi ve potansiyel
timor biyumesini dnlemek igin levotiroksin (L-
T4)ile uzun sireli tirotropin (tiroid-stimulan hor-
mon, TSH) supresyon tedavisi uygulanmaktadir
(2). Son kilavuzlar hastaligin rekurrens ihtimali-
ne gore belirlenen risk stratifikasyonuyla birlik-
te tedavi yan etkilerini de degerlendirerek altta
yatan ko-morbiditelere gore bireysellestirilmis
TSH supresyon seviyelerini onermektedir. Ame-
rikan Tiroid Cemiyeti (American Thyroid Associ-
ation; ATA) kilavuzunda dusuk riskli hastalar icin
TSH seviyelerinin 0,5-2 mU/L, orta riskli hastalar
icin 0,1-0,5 mU/L arasinda ve yuksek riskli hasta-
lar icin <0,1 mU/L tutulmasi 6nerilmektedir (3).

Tiroid hormonlari miyokartta direkt inotrop etki
gostermekte, periferik vaskiler direnci azalt-
makta, kalp hizi ve atim hacmini artirmakta-
dir (4, 5). TSH supresyon tedavisi (TSHST) alan
DTK'lh hastalarda subklinik hipertiroidizm ya
da ekzojen olarak indiiklenmis olan ithmli tiro-
toksikoz gorilebilmektedir. Subklinik hiperti-
roidizm sistolik ve diastolik kardiyak fonksiyon-
larda bozukluk yapabilecegi gosterilmistir (6).
TSH supresyon tedavi siresinin kardiyak fonk-
siyonlar olumsuz etkiledigi bazi ¢alismalarda
gosterilmis olmakla beraber, diger calisma-
larda anlamli fark saptanmamistir (7 - 11). So-
nu¢ olarak DTK'li hastalarda TSHST'nin uzun
donemde kalp fonksiyonlarina etkilerini de-
gerlendiren arastirmalar sinirlidir ve sonugla-
n celiskilidir. Ayrica bu durum TSH supresyon
derecelerine gore incelenmemistir. Bu ¢alisma-
nin amaci DTK'l hastalarda farkli TSH supres-
yon dizeyine gore kardiyak yapi ve diyastolik
fonksiyonlardaki degisikliklerin arastirilmasidir.

GEREC VE YONTEM
Hasta Secimi

Kesitsel olarak dizayn edilen bu arastirmaya
hastanemiz Endokrinoloji polikliniginde takip-

li, tiroid cerrahisi sonrasi bir yildan uzun siredir
tiroid hormon replasmani ve TSH supresyon
tedavisi alan 125 DTK'l hasta dahil edildi. Bili-
nen kardiyovaskiler hastalik, baska bir organ-
da malignite, diabetes mellitus, hipertansiyon,
kronik bobrek hastaligr veya kronik karaciger
hastaligi oykust olan, herhangi bir elektro-
lit bozuklugu olan, aritmojenik yan etkisi olan
bir ila¢c kullanan ve TSH degeri 2 mU/Lden
yuksek bulunan hastalar calisma disi tutuldu.
GCalismaya dahil edilen hastalarin demografik
bilgileri [cinsiyet, yas, boy, vicut agirhgi, be-
den kitle indeksi (BKI)], tiroid kanseri tipi ve
ATA kilavuzuna gore risk stratifikasyonu, Levo-
tiroksin (LT4) tedavi suresi ve dozu kaydedildi.
Galismamizda olgular ATA kilavuzuna risk de-
gerlendirmelerine uygun olarak gruplara ay-
nidi. Birinci grup TSH seviyesi <0,1 mlU/L olan
hastalar (n:30), ikinci grup TSH duzeyi 0,1-0,5
mIU/L arasinda olanlar (n:56) ve Uguncu grup
ise TSH diizeyi 0,5-2 mlIU/L arasinda olanlar
(n:39) seklinde lic gruba kategorize edildi. ilk iki
grup, supresyon, 3. grup ise replasman (kont-
rol) grubu olarak belirlenmistir. Tim hastalarin
tiroid fonksiyonlari (TSH, (serbest T4- ST4), glu-
koz, lipid 6lctiimleri, bobrek fonksiyon testleri,
elektrolit dl¢timleri yapilmis, dahil edilme kri-
terlerine uymayan sonuclar olan vakalar ¢a-
hsma disi tutulmustur. Olgularin kan basinci,
hasta otururken 10 dakika dinlendikten sonra
civali tansiyon aleti kullanilarak oOl¢tlmustir.

Ekokardiografi Analizleri

Tum hastalarin sol lateral dekubitus pozisyonun-
da iken, transtorasik olarak, ACUSON SC2000
Ultrason Sistemi ve 1,5-4,6 MHz transdiser ile
ekokardiyografi degerlendirmeleri yapilmistir.
Ekokardiyografi parametreleri ardisik 3 06lcU-
mun ortalamasi olarak alinarak degerlendirildi.
M-mode ekokardiyografi incelemeleri Ameri-
kan Ekokardiyografi Dernegdi (ASE) klavuzuna
gore yapilmistir (12). Diyastol sonunda sol vent-
riktil capi (EDD), sistol sonunda sol ventrikil capi
(ESD), sol ventrikulin kitlesi (LVM), sol ventriku-
[Gn kitle indeksi (LVMI), interventrikiiler septu-
mun kalinh@r (IVST), sol ventrikllliin posterior
duvar kalinhigr (LVPWT) ve sol atriyumun c¢api
(LAD) ve Teichholtz yontemiyle Ejeksiyon frak-
siyonu (EF), olculdu. Pulsed wave doku doppler
ekokardiyografi degerlendirmeleri de ASE kla-
vuzu onerilerine uygun olarak yapilmistir (12).
Diyastolik fonksiyonlarin degerlendirilmesinde;
E, erken diyastol dolumu sirasinda mitral kapak
velositesini, A; ge¢ diyastol dolumu sirasinda



mitral kapak velositesini, E’; erken diyastolde
mitral annulus velositesini, A, ge¢ diyastolde
mitral annular velositeyi degerlendirmektedir.
Pulse dopler kayitlari, 6rnek volimu anndler ¢iz-
ginin 1 cm Uzerindeki mitral kapak uglarina denk
gelen noktaya koyarak alinmistir. E/A orani, mit-
ral kapadin E ve A akim hizlarinin maksimum 6l-
¢limlerine gore hesaplandi. Erken (E’) ve geg (A")
diyastolik hizlar ve bunlarin oranlari (E'/A’), sep-
tal ve lateral duvarlardan 6lculdu, E've A’ velosi-
telerinin artis ve azalma zamanlari hesaplandi.

Etik Kurul

Bu arastirma “Helsinki Bildirgesi"nde belirtilen
etik kurallara gére yiritilmis ve Usak Univer-
sitesi Tip Fakdiltesi Yerel Etik Kurulunca onaylan-
mistir (30.06.2021 referans numarasi/Protokol
no: 134-12). Katilimcilara ¢alismanin amaci ve
protokolu ayrintili olarak anlatilarak yazili onam-
larr alinmustir.

istatistiksel Analiz

Verilerin analizinde SPSS Statistics 18 kullanil-
mistir. Shapiro-Wilk testi ile surekli degiskenle-
rin normal dagilima uygunlugu incelenmistir.
Kategorik degiskenler frekans (n) ve ylizdey-
le (%), strekli degiskenler ortalamazxstandart
sapma (SS), medyan (IQR: 25-75) ile ifade edil-
mistir. Pearson Ki-kare, Yates dizeltmesi, Fis-
her-Exact Test, Monte Carlo test ve Bonferroni
duzeltmesi kategorik degiskenlerin analizinde
kullanilmistir. ikiden fazla bagimsiz grup kar-
silastirildiginda parametrik test varsayimla-
rn saglaniyorsa One Way ANOVA ve post hoc
LSD testi, saglanmiyorsa Kruskal Wallis testi
ve post hoc Bonferroni diizeltmesi yapilmistir.
Pearson korelasyon testi ile surekli degisken-
ler arasindaki iliski degerlendirilmistir. Istatis-
tiki anlamhhk seviyesi 0,05 olarak alinmistir.

BULGULAR

Klinik, Demografik Veriler ve Tiroid Fonksiyonlari

Calismaya toplam 125 hasta dahil edilmis olup
vakalarin 113’G (%90,4) kadin, 12'si (%9,6) er-
keklerden olusmaktadir. Yas ve BKI ortalamalari
sirastyla 42+6 yil ve 29,55+6,46 kg/m?* bulun-
mustur. Tiroid kanseri alt tlrq, tiroid kanseri risk
stratifikasyonu, LT4 tedavi slresi ve doz ara-
hg1 Tablo 1 de gosterilmektedir. Hastalarin
%39,2'si > 150 mcg, %20'si <100mcg ve 40,8'i
100-150 mcg arasinda LT4 replasman tedavi-
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si aliyordu. Hastalarin 120'sinde (%96) papiller
tiroid karsinomu ve 5'inde (%4,0) folikuler tiro-
id karsinomu mevcuttu. Vakalarin %42,4'tinde
5 yildan uzun suredir ve %16’sin da 10 yildan
uzun LT4 maruziyeti tespit edilmistir (Tablo 1).
Levotiroksin kullanim stiresi agisindan 3 grup
arasinda istatistiksel farkhhk izlenmemistir.

Tablo 1: Hastalarin Bazal Klinik Ozellikleri

Hasta Sayisi (n=125) Sayi (n) Yiizde (%)

LT4 Dozu (mcg/giin)

<100 25 20,0
100-150 51 40,8
2150 49 39,2
LT4 tedavi siiresi (y11)
1-5 52 41,6
6-9 53 42,4
>10 20 16,0
120 96
5 4,0
59 47,2
66 52,8
sii 100 80,0
Orta ris| 18 144
Yiiksek risk 7 56
LT4: Levotiroksin, RAI: Radyoaktif iyot tedavisi, ATA: American Thyroid Association

Gruplarin karsilastirmali analizlerinde demogra-
fik verilerinde (BKI, yas, cinsiyet) ve kan basing-
larinda anlamli bir farkhhk gézlemlenmemistir.
Birinci grubun %85,2’si, 2. grubun %90,9'u ve 3.
grubun %93’G kadinlardan olusmaktadir. Her
3 grupta serbest-T4 (sT4) degerleri birbirinden
farkh olup, 1. grupta ST4 duzeyleri, sirasiyla 2.
ve 3. gruba (replasman grubu) gore (p:0,014
ve p<0,001), 2. grupta sT4 degerleri ise replas-
man grubuna (3. grup) gore daha ytiksek ola-
rak tespit edilmistir (P:0.002) (Tablo 2). Ancak
tim gruplarda ST4 normal sinirlar icerisindedir.

Tablo 2: TSH Diizeylerine Gére Demografik Ozellikler, Kan Ba-
sinci Olclimleri ve Tiroid Fonksiyon Testleri

<0,1 (n=27)
Grup-1

TSH 0,1-0,5 (n=55)  0,5-2 (n=43)

Arahigi(mIU/L) Grup-2 Grup-3 » ptz  pts p3
0,551k

0,415k

0,297¢

0,240k

Yas (y1l)
Boy (cm)
Kilo (kg)
BKI (kg/m2)

44(38-47)
162(157-167)
74217

41(38-46) 44(38-47)
163(158-165)  160(155-165)
77:15 80£15
27,5(23,3-32,5)

283(24-331)  29,6(25-35)

Cinsiyet 0,627+

Kadin 23(85,2) 50(90,9) 40(93)

Erkek 4(14,8) 5(9,1) 3(7)

Kan Basinci pk

SKB (mmHg) 120(110-120)  120(120-125)  120(120-120) 0,575

DKB (mmHg) 70(70-70) 70(70-80) 70(70-80) 0,387

TFT

ST4 1,51£0,16 1,4+0,18 1,29:0,19 <0001 0014 <0,001 0,002
TSH 0,04(0,01-0,06)  0,25(0,17-0,40)  0,87(0,65-  <0,001F <0,001 <0,001 <0,001

1,15)

Kk Kruskal WallisH test, med(IQR) FOneway Anova testi, ort+SS *Pearson ki-kare testi, Fisher exact test, n (%)
BKI: Beden kit si : diastolik kan basinci, SKB: sistolik kan basinci,

TFT: Tiroid fonksiyon testleri, ST4: serbest T4
Ekokardiografi Sonuclari

Tum hastalara M-mode ekokardiyografi yapil-
mistir. Sol ventrikiliin diyastol sonu ¢api (EDD),
TSH araligi <0,1 mIU/L olan 1. supresyon gru-
bunda, 0,5-2 mlU/L araliginda olanlara yani
replasman grubundaki hastalardan anlamli ola-
rak daha uzundur (45,35+3,54 ve 42,74+6,08;
p=0,016). ikinci supresyon grubunda, 3. gruba
(replasman grubu) gore EDD daha uzun olmak-
la beraber istatistiksel 6neme ulasmamistir.
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ile  bakillan EF da
ile bakilan diger sis-
diastolik parametrelerde grup-
fark saptanmamistir (Tablo 3).

Tablo 3: TSH Supresyon Derecesine Gore Ekokardiyografik Pa-
rametreler

Teichholtz  yontemi
ve M-mode EKO

tolik ve
lar arasi

TSH <0,1 (n=27)
Aralig Grup-1
(mIU/L)

0,1-0,5 (n=55)
Grup-2

0,5-2(n=43) P piz P13 p3
Grup-3

1VST (mm) 9(8-10) 9(8-10) 9(8-10) 0,701k

LVPWT 8(8-10) 8(7-9) 9(8-10) 0,078%
(mm)
LVM(g) 114,13(101,3- 118,67(97,34- 132,74(108,79- 0,284k
140,47 147,83 152,95
LYMI 65,78(58/41-76,04)  6634(54,59-78,8)  68,3(5593-7823) 0,604k
(g/m?)
EDD (mm) 45,35+3,54 44,73:39 42,74+6,08 0049 005 001 048
£ 4 6 4
ESD (mm) 29(27-32) 30(28-32) 30(28-32) 0699 - - -
LAD (mm) 30,334,86 30,55+3,85 31,79+336 0,206
F
E (m/s) 0,7(0,6-0,8) 0,7(0,6-0,9) 0,84(0,7-0,98) 0011% 099 001 015
9 0 7
A(m/s) 0,74(0,6-0,8) 0,73(0,61-0,85) 0,75(0,6-0,82) 0773k - - -
E' (cm/s) 9,95+3,34 10,96+3,68 10,76£35 0,360
F
E/A (oran) 1(0,8-1,3) 1(0,8-1,3) 1,2(0,9-1,4) 0,210k
E/E' (oran) 7,5(5,7-9,7) 69(5,6-8,8) 82(6,7-10) 0,330%
EF (%) 65(60-65) 65(60-65) 65(60-65) 0,363k

kKruskal WallisH test, Post Hoc Bonferroni diizeltmesi, med(IQR) fOneway Anova testi, Post Hoc LSD test, ortSS.

IVST: intraventrikiiler septum kalinlig, LVPWT: Sol ventrikiil arka duvar kalinlig, LVM: Sol ventrikil kiitlesi, LVMT: Sol
ventrikil kiitle indeksi, EDD: Diastol sonu cap, ESD: Sistol sonu ¢ap, LAD: Sol atrium gapy, E: erken diyastolik dolumda
mitral kapak velositesi, A: geg diyastolik dolumda mitral kapak velositesi, E': erken diyastolik mitral annular velosite,
EF: ejeksiyon fraksiyonu

Pulsed wave doku doppler ekokardiyografi-
de erken diastolik dolus sirasindaki mitral ka-
pak velositesini gosteren E, grup 1 de, 3. gru-
ba (replasman) gore daha dusiik bulunmustur
(0,7(0,6-0,8) ve 0,84(0,7-0,98); p=0,010). Diger
doku dopler degerleri olan A, E’ velositeleri ve
E/A orani her 3 grup arasinda farkhhk goster-
memistir (Tablo 3). Hastalarin ST4 duzeyleri ile
EDD ve E velositesi arasinda yapilan korelasyon
analizinde ST4 ile E arasinda negatif korelasyon
tespit edilmistir (r=-0,204; p=0,023)(Tablo 4).

Tablo 4: EDD ve E Parametreleri ile ST4 Arasindaki Korelasyon
iliskisi

EDD E
ST4(ng/dL) R 0,028 -0,204
P 0,756 0,023

EDD: Diastol sonu ap, E: erken diyastolik dolumda mitral kapak velositesi

ST4: serbest T4 Spearman Rho Korelasyon Analizi

TARTISMA

Bu calismanin ana sonucu, hicbir klinik semp-
tom olmamasina ragmen, TSHST alan hastalar-
da TSH supresyon derecesine gore replasman
grubu ile karsilastirildiginda diyastolik fonksi-
yonlarda farklilik olabileceginin gosterilmis ol-
masidir. Yakin zamanda yapilmis blyuk vaka sa-
yisina sahip iki retrospektif kohort calismasinda
DTK'li hastalarda sirasiyla koroner kalp hastaligi,
iskemik inme ve atrial fibrilasyon (AF) insidan-
sinin saglikli populasyona gore arttigr gosteril-
mistir (13, 14). Bu durumun TSH supresyon su-
resine mi yoksa supresyon derecesine mi bagli
oldugu hala tam olarak belirlenebilmis degildir.

Bundan dolayi farkli derecelerde TSH baskilan-
masinin kardiyovaskuler morbidite ve mortalite
Uzerindeki etkilerinin acikhga kavusturulmasi
gerekmektedir. Subklinik tiroid disfonksiyonu
durumlarinda, dolasimdaki tiroid hormonu se-
viyelerindeki minimal ancak kalici degisiklikler
kardiovaskiiler sistemde bozulmalara neden
olabilmektedir. Tiroid hormonlarinin miyokardi-
yal kontraktiliteyi ve kalp atim hizini artirarak ve
sistemik vaskuler direnci azaltarak kardiyak de-
biyi artirdig bilinmektedir. Subklinik hipertiroi-
dizmin, kalp hizi artisi, atriyal aritmiler, sol vent-
rikdl kitlesinde artis, ventrikiler relaksasyonda
bozulma, egzersiz kapasitesinde bozulma ve
kardiyovaskuler mortalite riskiyle iliskisini gos-
teren calismalar mevcuttur (4, 5). Bilindigi tizere
DTK'de LT4 ile TSHST alan, hastalar eksojen su-
bklinik hipertiroidizm veya farkli dlizylerde tiro-
toksikozla karsilasabilmektedir. Son kilavuzlar
hastaligin rekirrens ihtimaline gore olusturulan
risk siniflamasiyla birlikte tedavinin yan etkile-
rini de gozeterek olasi ko-morbiditelere gore
bireysellestirilmis TSH supresyon seviyelerini
onermektedir (3). Bu calismayla DTK'li hasta-
larda, farkli derecelerdeki TSH supresyonunun
kardiyovaskiler fonksiyonlar Uzerindeki etki-
lerinin agikhda kavusturulmasi amacglanmistir.

Gahsmamizda TSH <0,1 mlU/L olan belirgin
supresyon grubundaki hastalarin sol ventrikdil
(LV) EDD ol¢imleri replasman (3. grup) grubun-
dan daha uzun olarak saptanmistir (45,35+3,54
ve 42,74+6,08; p=0,016). Yani TSH supresyon
derecesinin sol ventrikil diastolik fonksiyon-
larini etkileyebilecegi gosterilmistir. Bildigi-
miz kadariyla daha 6nce DTK'li hastalarda TSH
supresyon derecelerine gore ekokardiyografik
olarak diastolik parametreleri degerlendiren
calisma bulunmamaktadir. Bir ¢calismada TSH
supresyon suresi 5-9 yil arasindaki DTK'li has-
ta ve kontrol grubu ekokardiyografileri yapila-
rak degerlendirilmis ve uzun sureli TSHST'nin
kardiyak yapi ve fonksiyonlar agisindan gi-
venilir oldugu dusundlmustir. Ancak bu ca-
ismada vaka sayisi kisith olup TSH supresyon
derecesine gore analiz yapilmamistir (10).

Uzun sureli LT4 tedavisinin, kontrollere kiyasla
sol ventrikil kitle indeksinde ve kalp hizinda
artis, kardiyak rezerv ve egzersiz toleransinda
azalmayla birlikte oldugu Biondi ve ark. tara-
findan yapilan birka¢ calismayla gosterilmistir.



Bu ¢alismalarin ¢cogu heterojen gruplarda veya
semptomatik vakalarda yapilmis olup genellik-
le kiicik gruplarda gerceklestirilmistir (15, 16).
Bizim calismamizda hastalarin timi asempto-
matik, kardiyovaskuler hastaligi ve ko-morbi-
diteleri olmayan 50 yas alti DTK'li homojen bir
gruptan olusmakta olup, belirgin supresyon ya-
pilan 1. grupta EDD degerleri replasman grubu-
na gore uzun bulunmustur. Bilindigi gibi E ve-
lositesi erken diyastolik dolumda mitral kapak
velositesini gostermektedir. Calismamizda E ve-
lositesi 1. grupta (ylksek riskli), replasman gru-
buna kiyasla anlamli olarak diistik saptanmistir.
Ayni sekilde E velositesi 2. grupta da replasman
grubuna gore disuk tespit edilse de istatiksel
anlam gostermemistir. Cesitli arastirmalarda E,
A, E' velositeleri degerlendirilmis olup fark bu-
lunmadigi tespit edilse de E velositesinin ¢ca-
hsmamizda oldugu diger bazi calismalarda da
dusik oldugu tespit edilmistir (8, 10, 11, 17).

Diyastolik disfonksiyonun erken evresinde,
sol ventrikller relaksasyonunda bozulma ve
hizli dolus peryodunda sol ventrikiler ba-
singda disme sonucu diyastolik dolum azalir.
Bundan dolayi ekokardiyogramda E dalga-
si amplitidinde disme goralir. Hizli dolma
sirasinda sol atriyumda bulunan kan uygun
miktarda sol ventrikiile iletilemedigi icin geg
diyastolik sol atrium volimu yuksek kalr.
Dolayisiyla atriyumun kasilmasi artarak ve kom-
pansatuvar dolus goralir. Bu durum ekokardi-
yografiye A dalgasi amplitiidiinde artma olarak
yansirve E/A 1'in altina duser (18). Calismamizda
E velositesi belirgin supresyon grubunda rep-
lasman grubuna gore azalmisti. Bu durum TSH
supresyon duzeyi arttikca kardiyak etkilenme-
nin degisebilecegini gostermektedir. Diyasto-
lik disfonksiyonun erken saptanmasi agisindan
ozellikle yuksek riskli DTK grubunda kardi-
yak degerlendirmelerin yapilmasi 6nemlidir.

Bir calismada DTK hastalarinda LT4 ile TSH sup-
resyon tedavisinin sol ventrikdl kitlesini artir-
digi ve diyastolik disfonksiyona sebep oldugu
bildirilmistir. Yazarlar semptomatik olan vaka-
lara beta bloker uyguladiklarinda semptom ve
bulgularin dizeldigini gostermisler ve calisma-
mizdakine benzer sekilde E velositesini kontrol
grubuna gore dusik bulmuslardir. Arastiricilar
TSH baskilayici tedavi alan hastalarda artan kalp
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isinin de diyastolik fonksiyon bozuklugunun bir
nedeni oldugu vurgulamislardir (19). Uzun si-
reli olarak sabit dozda LT4 ile TSHST alan has-
talarin degerlendirildigi bir diger arastirma da
sol ventrikiil EDD'de anlaml bir artis oldugu
saptanmistir (20). Calismamiz bu ¢alismayi des-
tekler niteliktedir. Calismamiz ve bu calismalar,
uzun donem TSHST alan hastalarin kardiyak
acidan degerlendirilmesinin giiniimiizde halen
onemli oldugunu gostermektedir. Bizim calis-
mamamizin digerlerinden farki, farkl supresyon
dizeylerinde izlenen DTK vakalarinda kardiyak
etkilenmenin farkh olabileceginin gosterilmis
olmasidir. Supresyon derecesi arttikca kardi-
ak etkilenme artabilmektedir. Bu nedenle DTK
hastalarin risk durumlarina goére siniflanmasi
ve ATA klavuzunda onerildigi gibi devam eden
risk stratifikasyonu yapilarak risk grubunun tek-
rar degerlendirilmesi ve buna goére gerekirse
supresyon duzeyinin gevsetilmesi 6nemlidir.

Gahsmamizin gugli yanlan timd DTK'h ho-
mojen bir gruptan olusmasi, hastalarin risk
gruplarnina ayrilarak karsilastiriimasi, LT4 ma-
ruziyetinin 1 yil ve daha Uzerinde olmasi, kalp
hastaligi ve/veya semptomatik olanlarin calis-
maya dahil edilmemesi ve bakilan tim para-
metrelerin alaninda etkin bir kardiyoloji uzma-
ni tarafindan kor olarak degerlendirilmesidir.

Gahismamizin sinirh yanlariysa, nispeten vaka
sayisinin az olmasi, saglikh kontrol grubunun
olmamasi, hastalarin LT4 maruziyet suresine
gore kardiyak parametreler agsindan karsilasti-
rilmamasi ve calismanin tek merkezli olmasidir.

Sonug olarak, bu calismada DTK'li hastalarda
farkh TSH supresyon diizeylerinde, miyokard
yapisinda diyastolik fonksiyonlarda degisiklikler
olabilecegdi gosterilmistir. Calisma grubumuzun
asemptomatik ve kardiovaskuler hastaligi ol-
mayan bireylerden olustugu distnildigunde
bu durum dikkate deger goriinmektedir. Zira
kardiyovaskiiler hastaligi ya da ek komorbiditesi
olanlarda kardiyak degerlendirme ve TSHST di-
zeyine dikkat etmek daha da 6nemli olacaktir.
Diyastolik disfonksiyonun erken saptanmasi agi-
sindan ozellikle ylksek riskli DTK grubunda kar-
diyak degerlendirmelerin yapilmasi dnemlidir.
Ayrica dusuk risk kategorisindeki hastalarda
daha disiik derecede TSH baskilanmasi gerek-
liligi klinik pratikte gozden kacirnimamaldir.
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Son olarak, TSH supresyonu yapilan hastalarin
takiplerinin aksatilmamasi ve supresyon seviye-
lerinin bireysel olarak uyarlanmasi mantikh go-
rinmektedir.
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OZET

AMACG: Bu calisma ile endoskopik retrograd kolanjiopankreati-
kografi (ERCP) sonrasi yapilan kolesistektomi operasyonlarinda
ileri yasin laparaskopik kolesistektomi icin bir risk faktori olup
olmadiginin degerlendirilmesi amaglanmistir.

GEREC VE YONTEM: 01.01.2021 - 01.05.2023 tarihleri arasinda
Afyonkarahisar Saglik Bilimleri Universitesi Tip Fakiiltesi Genel
Cerrahi kliniginde ERCP yapilan ve ERCP islemi sonrasinda ER-
CP’ye bagli komplikasyon goriilmeyen kolesistektomi yapilmis
olan 246 hasta calismaya dahil edilmistir. Hastalarin sosyode-
mografik 6zellikleri, ameliyat sonrasi hastanede kalis streleri,
ameliyat sonrasi komplikasyon durumlari, laparoskopiden acgik
ameliyata ge¢me durumlari ve ASA (American Society Anesthe-
siologists) skorlari karsilastirilmistir.

BULGULAR: Yaslara gore ayrilan hasta gruplari incelendiginde
postoperatif komplikasyon agisindan istatistiksel anlamda fark
olmadigi tespit edildi (p=0,433). Her iki grubun ameliyat son-
rasi hastanede kalis guinleri karsilastinldiginda 75 yas ve lzeri
hastalarin, 75 yas alti hastalara gére daha uzun siire hastanede
kaldiklari goriilmustur (p<0,001). Acik ameliyata gegme oranlari
arasinda ise herhangi bir istatistiksel fark olmadigr gérilmustir
(p=0,539).

SONUC: Mevcut calisma sonuglan bizlere semptomatik safra
kesesi ve safra yollari tasi olan hastalarda yasa bagli olmaksizin
hastalarin tamamlayici tedavilerinin yapilmasi gerektigini gos-
termektedir. Yashlk, ERCP sonrasi laparoskopik kolesistektomi
yapilmasi icin bir risk faktort degildir.

ANAHTAR KELIMELER: ERCP, Kolesistektomi, Komplikasyonlar,
Yasl.
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ABSTRACT

OBJECTIVE: The purpose of this study was to determine if be-
ing older increases the risk of laparoscopic cholecystectomy in
cholecystectomy operations performed after endoscopic ret-
rograde cholangiopancreatography (ERCP).

MATERIAL AND METHODS: 246 patients who underwent
ERCP at the General Surgery Clinic of Afyonkarahisar Health
Sciences University between 01.01.2021 and 01.05.2023 and
who underwent cholecystectomy without any ERCP-related
complications after the ERCP procedure were included in the
study. The sociodemographic characteristics of the patients,
postoperative hospital stay, postoperative complications, con-
verting from laparoscopy to open surgery, and ASA (American
Society Anesthesiologists) scores were compared.

RESULTS: Upon analyzing the patient groups based on age, it
was found that there was no significant variation in terms of
postoperative complications (p = 0.433). Patients 75 years of
age and older stayed in the hospital longer than patients un-
der 75 years of age (p<0.001), according to a comparison of
the postoperative hospital stay days of the two groups. It was
observed that there was no statistical difference between the
rates of converting to open surgery (p = 0.539).

CONCLUSIONS: The current study results show us that comple-
mentary treatments should be applied to patients with sympto-
matic gallbladder and biliary stones, regardless of age. Old age
is not a risk factor for laparoscopic cholecystectomy after ERCP.

KEYWORDS: ERCP, Cholecystectomy, Complications, Elderly.
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GiRiS

Glnimuzde tip alanindaki gelismeler saye-
sinde hastaliklarin tanisi kolaylasmis, tedavi
sureleri kisalmis ve hastalarin beklenen yasam
surelerinin arttigi gértlmustur. Kolelitiazis has-
taliginin gortlme sikhdinin yasla birlikte artti-
g1 bilinmektedir. Bu gelismeler dogrultusunda
cerrahi midahale ihtiyaci olan kolelitiazisli yash
hasta sayisi artmis ve tip alanindaki gelismelere
bagli olarak ileri yas hastalara uygulanan cer-
rahi islemlerin basari orani da ytkselmistir (1).
Laparoskopik kolesistektomi, semptomatik ko-
lelitiazisin tedavisinde uzun yillardir altin stan-
dart olarak kabul edilmis yontemdir (2). Ancak
ileri yastaki hastalara uygulanacak cerrahi is-
lemlerde yasin getirdigi yandas hastaliklar, int-
raoperatif ve post operatif komplikasyon riski-
nin artmasi gibi sebepler cerrahi kaygilandiran
unsurlardir (3). Semptomatik kolelitiazis etkin
olarak tedavi edilmedigi takdirde akut kolesis-
tit, akut kolesistite bagli peritonit ve safra ke-
sesi perforasyonu gibi morbiditesi yiksek has-
taliklara yol acgabilecegi unutulmamalidir (4).

Kolelitiazisin 6nemli komplikasyonlarindan biri
koledokolelitiyazistir (5). Koledokolelitiyaz pri-
mer olarak veya safra kesesindeki taslarin kole-
dok limenine diismesi ile olusur. Kolelitiazis ve
koledokolelitiyazis birlikte gorilme sikligi yasli
populasyonda, gen¢ populasyona gore 4 kat
daha fazla oldugu bilinmektedir (6). Koledok
taslar pankreatit ve kolanjit gibi ciddi kompli-
kasyonlarla iliskilidir. Bu sebepten dolay! kole-
dok taslar asemptomatik olsalar bile ¢ikariima-
lari gerekmektedir (7). Endoskopik retrograd
kolanjiopankreatikografi (ERCP) koledokoleliti-
yazisin tanisinda altin standarttir. Ayrica diger
noninvaziv goruntileme yontemlerine gore
terapotik Ustlinligi oldugu icin koledokoleliti-
yazisin tedavisinde cerrahinin yerini almistir (8).

ERCP: Ampulla Vateri’ den duodenoskop yardi-
miyla kontrast madde verilerek, karaciger, pank-
reas, safra kesesi ve pankreasi drene eden kanal-
larin X-ray yardimiyla gorinttleme islemidir (9).
ERCPislemisedo-analjeziveyagenelanestezive-
rilerek hastalara uygulanabilmektedir. Bundan
dolayi bu islemin ileri yas hastalarda uygulana-
bilirligi hem anestezi hem de cerrahi agidan zor-
lasmaktadir. Yapilan calismalarda hem tani hem
de tedavi icin uygulanan ERCP isleminin yash
populasyonda etkinligi gosterilmistir (10 - 11).

Mevcut calisma ile buyuk risk olarak gorilen
ileri yasin ERCP sonrasi yapilan laparaskopik
kolesistektomilerde bir risk faktori olup ol-
madiginin  degerlendirilmesi amaclanmistir.
Calisma sonucunda elde edilen verilerin ileri
yas hastalara uygulanacak cerrahi prosedirle-
rin seciminde yol gostermesi beklenmektedir.

GEREC VE YONTEM

Calismanin onayi alindiktan sonra 01.01.2021
- 01.05.2023 tarihleri arasinda Afyonkarahisar
Saglik Bilimleri Universitesi Genel Cerrahi klini-
ginde ERCP yapilan ve ERCP islemi sonrasinda
ERCP’ye bagl komplikasyon goériilmeyen kole-
sistektomi yapilmis olan 269 hastanin dosyasi
retrospektif olarak incelendi. 2 hastanin gebe
olmasi, 4 hastanin safra kesesi patolojisinin so-
nucunun malign olmasi, 4 hastanin postopera-
tif donemde yogun bakimda kardiyo-pulmoner
nedenlerden dolayi ex olmasi, 8 hastanin Uist ba-
tin cerrahisi 0ykusu nedeniyle direkt olarak agik
kolesistektomi ile ameliyatina alinmasi, 5 hasta-
nin da ameliyat sonrasi baska bolimlere devir
edilmesi sebebiyle calismaya dahil edilmedi
ve mevcut calisma 246 hasta ile tamamlandi.

Hastalarin hastaneye basvuru sebepleri karin
agnsi ve sarilik sikayetleriydi. Hastalarin tama-
minda radyolojik yontemlerle (MR Kolanjiogra-
fi, Bilgisayarl Tomografi ve Ultrasonografi) hem
koledok tasinin hem de safra kesesi tasinin ol-
dugu gosterilmis olup, laboratuvar degerlerin-
de yuksek kolestaz enzim degerleri saptanmis-
tir. ERCP ile kolesistektomi arasinda gecen stire
hicbir hastada 6 haftadan daha uzun degildi.

Galismamizda ERCP sonrasi laparoskopik ko-
lesistektomi yapilan hastalar Diinya Saglik Or-
guti (DSO) yashlik icin kronolojik tanimlamasi
dikkate alinarak “75 yas alti” ve “75 yas ve uze-
ri” olarak ikiye ayrilmistir. 75 yas ve uzeri Grup
1, 75 yas alti Grup 2 olarak belirlendi. Grup 1
toplamda 74 hastadan, Grup 2 de 172 hastan
olustu. Hastalarin sosyodemografik ozellikleri,
ameliyat sonrasi hastanede kalis stireleri, ameli-
yat sonrasi komplikasyon durumlari, laparosko-
piden acik ameliyata gegme durumlari ve ASA
(American Society Anesthesiologists) skorlari
karsilastinlmistir. Ameliyat teknigi; Genel anes-
tezi altinda toplam 4 porttan Amerikan tekni-
gi ile yazarlar tarafindan yapildi. Tum hastalara
batin ici dren yerlestirildi. Tum hastalara 1 gram
sefalosporin ile cerrahi profilaksi uygulandi.
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istatistiksel Analiz

Verilerin normallik varsayimlari Kolmogorov
Smirnov testi ile incelendi. Normal dagilim
ozelligi gostermeyen surekli degiskenlerin ta-
nimlayici istatistiklerinde medyan ile ceyrekler
arasi aralik (IQR Inter quartile range) degerle-
ri, kategorik degiskenlerin tanimlayici istatis-
tiklerinde ise frekans (n) ve ylizde (%) deger-
leri verildi. Gruplar arasi karsilastirmalarda
surekli degiskenler icin Mann Whitney U Test’
i, kategorik degiskenler icin ise Ki kare ana-
lizi/Fisher's Exact testi kullanildi. Analizlerde
IBM SPSS.25 programi kullanilmis ve anlam-
hlik diizeyi olarak p<0.05 degeri kabul edildi.

BULGULAR

Gahismaya 74 (% 30,1) Grup 1, 172 (% 69,9)
Grup 2'den olmak Uzere toplam 246 hasta da-
hil edildi. Grup 1 de 39 (% 52,7) kadin hasta, 35
(% 47,3) erkek hasta oldu goruldi. Grup 2 de
94 (% 54,7) kadin hasta, 78 (% 45,3) erkek has-
ta oldugu goruldu. Her iki grupta kadin ve er-
kek hasta sayisinda istatistiksel olarak anlamli
degisiklik bulunmadi (p=0,779). Grup 1 de en
geng hasta 75 yasinda bulundu ve yas ortala-
masl ve standart sapmasi 81.93 + 3,25 olarak
bulundu. Grup 2 de ise en geng¢ hasta 18 ya-
sinda ve yas ortalamasi 52.21 + 25.65 bulundu.
Beklenildigi tzere her iki grubun yaslari an-
lamh derecede birbirinden farkhydi (p<0,001).

Her iki grubun ameliyat sonrasi hastanede ka-
hs glnleri karsilastinldiginda Grup 1 de 2.11
+ 0,73 glin, Grup 2 de 1.39 £ 0,61 gun olarak
bulundu. Grup 1 hastalarinin postoperatif has-
tanede kals sirelerinin istatistiksel olarak da
daha uzun sirede oldugu gorildi (p<0,001).

Her iki grupta da en sik gortilen ASA degeri 2 dir.
Grup1de49(%66,2) Grup2de130(%75,6) hasta-
da ASA 2 degeri bulunmustur. Toplam hastalarin
ASA skorlamasi tabloda gdsterilmistir (Tablo 1).

Grup 1 de toplamda 3 hastada postoperatif
komplikasyon gorildi. 2 hastada postoperatif
kanama gorilmus olup kan transfiizyonu ya-
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pildi. Diger hastada postoperatif 1.ve 2. glinde
safra fistlli gelismis ve sonraki takiplerinde
fistll kesilmistir. Grup 2 de ise toplam 4 has-
tada postoperatif donemde kanama gelisti. 3
hastada kanama icin kan transflizyonu yapildi
ve 1 hastanin epigastrik trokar yerinden ka-
namasi oldugu tespit edilmis ve tekrar ameli-
yata alinip hemostazi saglanmistir. Hastalarin
komplikasyon durumlan tabloda gosterilmis-
tir (Tablo 1). Orantisal olarak Grup 1 de % 4,1
Grup 2 de % 2,3 oraninda ameliyat sonrasi
komplikasyon gorulmesine ragmen, istatistik-
sel olarak farkllik saptanmamistir (p=0,433).

Aciga gecme kriteri olarak yeterli diseksiyo-
nun yapilamamis olmasi ve Callot Ucgeni'nin
tam olarak ortaya konulamamasi belirlenmis-
tir. Toplam calismaya dahil edilen hastalardan
13 tanesinin kolesistektomisi laparoskopik
olarak tamamlanilamayip acik cerrahi yontem-
le yapilabilmistir. Bunlardan 5 tanesi Grup 1
hastasi iken, 8 tanesi Grup 2 de bulunmaktay-
di. Orantisal olarak Grup 1 % 6,8, Grup 2 % 4,7
olarak bulunmustur. istatistiksel olarak her iki
grup arasinda acida ge¢me durumu arasin-
da anlamli farkhhk bulunamamistir (p=0,539).

Tablo 1: Grup 1 ve Grup 2'nin sosyodemografik verilerinin ve
muayene bulgularin karsilastiriimasi

Grup 2
Medyan (IQR)
Yas 55.00 (41.25 - 65.00)

Grup 1 P
Medyan (IQR)
82.00 (80.00 - 84.00) <001

1.00 (1.00 - 2.00) 2.00 (2.00 - 2.00) <001
% n %
Cinsiyet 779
Kadin 94 54.7 39 52.7
Erkek 78 453 35 473

25 145 0 0.0
2 130 75.6 49 66.2
3 17 9.9 23 311

0 0.0 2 2.7
Post-operatif komplikasyon 433

-~

Yok 168 97.7 71 95.9
Var 4 23 3 41

Agifia gegme 539
Yok 164 953 69 93.2

Var 8 47 5 6.8
“Ki kare kar &1igin p degeri ver i

TARTISMA

Yashligin standart bir tanimi olmamakla bera-
ber fizyolojik, biyolojik, ekonomik veya sosyo-
lojik olmak Uzere pek ¢ok alanda tanimi vardir.
Diinya Saglik Orgutii (DSO) yashlik icin krono-
lojik tanimlamayi dikkate almistir ve 74-84 yas
arasini yasli olarak ve 84 yas tizerini de en yasli
olarak tanimlamistir. Cesitli kilavuzlarda yas-
hhgin siniflanmasini kronolojik olarak 65 yas
veya 75 yas olarak belirtilmektedir (12). Bizde
bu calismada DSO'niin kronolojik siniflamasina
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gore hastalar 75 yas Uzeri ve 75 yas alti olarak
sinifladik. Yasla birlikte hipertansiyon, akciger
hastaliklari gibi rahatsizliklarda artis olup bu
da bu gruba yapilan cerrahi mudahalelerin so-
nucunu olumsuz olarak etkilemektedir ve cer-
rahi komplikasyonlar yasla birlikte artmaktadir
(13). Diger yandan tip alaninda ki gelismelere
bagli olarak ortalama yasam siiresinin artmasi
ve safra kesesi ,safra yollari tasinin yasla birlikte
gorilme sikliginin artmasina bagh olarak daha
fazla sayida yasli ntfusta semptomatik safra ke-
sesi tasl ve safra yolu tasina bagli olarak cerrahi
islem gereksinimi artmistir (14). Yapilan ayri ayri
calismalarda yasli populasyonda hem ERCP'nin
hem de laparoskopik kolesistektominin gu-
venle uygulanabilecegi gosterilmistir (15 - 17).
Schreurs ve arkadaslarinin calismasinda ERCP
sonrasi kolesistektomi yapilmadan takip edi-
len hastalar ile kolesistektomi yapilarak takip
edilen hastalar arasinda takip stirecinde tekrar-
layan koledok tasi gelisimi ve kolanjit gelisimi
acisindan anlamli bir fark bulunmamistir (18).
Gulincel cerrahi text kitaplarinda koledokoleli-
tiazis semptomatik safra taslari bashgi altinda
degerlendirilmektedir. Tedavi olarak ERCP ile
sfinkterotomi yapilarak koledok tasinin temiz-
lenmesinin ardindan rutin laparoskopik kolesis-
tektomi onerilmektedir (19). Bizde bu calisma-
mizda 75 yas Uzeri ERCP yapilan ve sonrasinda
kolsistektomi yapilan hastalarin sonuglarini 75
yas alti hastalarin sonugclar ile karsilastirdik.

Galismaya dahil edilen hastalarin 133 (%54,06)
kadin iken 113 (%45,94) erkek hasta olarak bu-
lunmustur. Ayni sekilde gruplarda da kadin has-
ta sayisinin daha fazla oldugu gorilmustir. Safra
taslar kadinlarda daha sik gorildigu bilinmek-
tedir ve calismamiz literatiir ile uyumludur (20).
Grup1de yas ortalamasi 81,93 olarak bulunmus
grup 2'de ise 52,21 dir. Kokli ve arkadaslarinin
yaptigi yasl hastalarda ERCP ile ilgili calismada
yasli grubun yas ortalamasi 74,93 geng grubun
ortalamasi 49,83 olarak bulunmustur ve istatis-
tiksel olarak anlamhidir (10).Yine yasl hastalarda
laparoskopik kolesistektominin risk faktorleri-
nin arastirildigi bir diger calismada yash grubun
ortalama yasi 68,82 olarak bulunmusken geng
grubun yas ortalamasi 77,73 bulunmustur (21).
Bizim calismamizda gruplar arasi yas ortalama-
st istatiksel olarak da anlaml bulunmustur. Her
iki grupta da en ¢cok ASA2 degeri bulunmustur.

Laparoskopik cerrahinin, ameliyat sonrasi his-
sedilen agri ve guinliik hayata donis acgisindan
aclk cerrahiye gore daha Ustiin oldugu bilin-
mektedir (22). Yasl hastalarda acik ve laparos-
kopik kolesistektominin karsilastirldigi bir ca-
hsmada laparoskopik kolesistektomi sonrasi
morbiditenin daha az oldugu ve bu yas grubun-
da kontrendikasyon olmadig: siirece laparos-
kopik yaklasimin uygulanmasi gerektigi belir-
tilmistir (23). Bizde ¢alismamizda laparoskopik
yontemle kolesistektomi yapilan hastalari dahil
ettik. Laparoskopik elektif kolesistektomilerde
aciga gecme orani % 1,2 olarak bildiren calisma-
lar mevcuttur (24). Akut kolesistit durumlarinda
aciga ge¢me oraninin daha da arttigi bilinmek-
tedir (25). Yash hastalarda yapilan laparoskopik
kolesistektomi sonuclari ile ilgili calismada 65-
80 yas arasi grupta % 13 oraninda aciga gegis
mevcutken 80 yas ve Uzeri grubunda bu oran
%11 olarak belirtilmistir (26). Yapilan genis
capl meta analizlerde de yaslh popilasyonda
laparoskopik ameliyattan agiga donis orani %
7-39 araliginda gosterilmistir (27). Bizim calis-
mamizda bu oran yasli poptilasyonda % 6,8, 75
yas alti grupta % 4,7 olarak bulunmustur. Bizim
¢alismamizda bu oranin disiik olmasinin sebe-
bi gecirilmis st batin cerrahisi olan hastalarin
calismaya dahil edilmemis olmasi ve diger ca-
lismalarda acik cerrahiye donlisim sebebi olan
koledok taslarinin ¢alisma grubumuzda olma-
masindan kaynaklanmaktadir. Orantisal olarak
yash grubun acik cerrahiye dontsumi 75 yas
alti gruba goére daha fazladir. Bunun sebebi
yash hastalarda kardiyo-pulmoner yan etkileri
sebebiyle laparoskopik cerrahide fazla israrci
davranamamak olabilir. istatistiksel olarak her
iki grupta arasinda anlamli bir farklilik yoktur.

Gruplde 3 (%4,1) grup 2'de 4 (%2,3) olmak
Uzere toplamda 7 hastada (%2.84) postope-
ratif komplikasyon gorilmustir. Her iki grup
arasinda komplikasyon durumu bakimindan
istatistiksel anlam yoktur. Grup 2 ‘deki 1 hasta
kanama sebebiyle tekrar ameliyata alinmistir
Bhandari ve ark. yaptig bir calismada laparos-
kopik kolesistektomiye bagh komplikasyon
oranlari geng ve yash hastalarda sirasi ile %14,6
ve %17,9 olarak bildirilmis ve istatistiksel ola-
rak anlamli bulunmamistir (28). Bizim calisma-
mizda da istatistiksel olarak iki grup arasin-
da fark yoktur. Oran olarak dusik bulunmasi



aciga gecis oranimizin daha disik olmasi ve
aclk cerrahide laparoskopik kolesistektomi-
ye gore komplikasyon oraninin daha dusuk
olmasindan  kaynaklandigini  duslinliyoruz.

60 yas alti ve 60 yas Ustu laparoskopik kole-
sistektomi yapilan hastalarla ile ilgili yapilan
calismada hastanede kalis sireleri sirasiyla
1.08+1.14 ve 1.13+0.99 bulunmustur (29). Bizim
calismamizda geng grupta bu sire 75 yas altin-
da 1.39+0.61 ve 75 ve Uizeri hastalarda 2.11+0.73
olarak anlamli bulunmustur. Bunun sebebinin
yaptigimiz ¢alismada yash grubun yas ortala-
masi daha yuksek oldugu icin ameliyat sonrasi
taburculugun daha uzun stirmesinden kaynakli
oldugunu duslnulyoruz. Yapilan baska bir ca-
hismada ise yash grubun ameliyat sonrasi has-
tanede kalis siiresinin daha uzun oldugu gos-
terilmis ve bizim bulgularimiza benzerdir (3).

Mevcut c¢alisma sonuclari bizlere sempto-
matik safra kesesi ve safra yollari tasi olan
hastalarda yasa bagh olmaksizin hastalarin
tamamlayici tedavilerinin  yapilmasi gerek-
tigini gostermektedir. Yasliik ERCP sonrasi
kolesistektomi yapilmasi icin bir risk faktori
degildir. Ancak yash populasyonun ameliyat
sonrasi normal yasamlarina en erken donem-
de donebilmeleri ve ameliyat 6ncesi risk fak-
torlerinin tam olarak ortaya konulabilmesi
icin multidisipliner yaklasim gerekmektedir.
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OZET

AMAGC: Bu calismada, DL-Fenilalanin ve DL-Alanin'nin PC-3
prostat kanser hiicre hattinda Hedgehog sinyal yolagi tzerin-
den etkisinin arastirilmasi amaclanmistir.

GEREG VE YONTEM: DL-Fenilalanin ve DL-Alaninin PC-3 kanser
hiicrelerinde hiicre canlihgina etkisi MTT yontemi ile belirlemis-
tir. DL-Fenilalanin icin belirlenen 1C50 degeri PC-3 ve HEK-293
hiicrelerine uygulandi. Total RNA izolasyonu ve cDNA sentezi
yapildi. Hedgehog yoladi ile iliski anahtar genlerin (SHH, PTCH,
SMO, GLI-1) gen ifadesi gPCR (Kantitatif PCR) ile belirlendi.

BULGULAR: PC-3 hiicreleri tzerinde DL-Alanin sitotoksik etki
gostermedi. DL-Fenilalanin hiicre canliligini zamana ve doza
bagh olarak azaltti. DL-Fenilalanin i¢in 1C50 degeri 48.saatte
500 pg/mL olarak belirlendi. PC-3 hiicrelerinde DL-Fenilalanin
uygulamasindan sonra tiim genlerin ekspresyonunda asagi
reglilasyon, HEK-293 hiicrelerinde ise yukari regtilasyon tespit
edildi (p<0.05).

SONUC: DL-Fenilalanin prostat kanseri hiicrelerinde Hedgehog
yolagini inhibe etmistir. Bu inhibisyon kontrol grubu HEK-293
hiicrelerinde gézlenmemistir. DL-Fenilalanin prostat kanseri te-
davisi icin terapétik bir aday olabilir ancak, DL-Alanin’nin boyle
bir etkisi bulunmamistir.

ANAHTAR KELIMELER: PC-3, DL-Fenilalanin, DL-Alanin, Hed-
gehog.
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ABSTRACT

OBJECTIVE: In this study, it was aimed to investigate the effect
of DL-Phenylalanine and DL-Alanine on the Hedgehog signa-
ling pathway on the PC-3 prostate cancer cell line.

MATERIAL AND METHODS: The effects of DL-Phenylalanine
and DL-Alanine on cell viability in PC-3 cancer cells were de-
termined by the MTT method. The IC50 value determined for
DL-Phenylalanine was applied to PC-3 and HEK-293 cells. Total
RNA isolation and cDNA synthesis were performed. Gene exp-
ression of key genes related to the Hedgehog pathway (SHH,
PTCH, SMO, GLI-1) was determined by qPCR (Quantitative PCR).

RESULTS: DL-Alanine showed no cytotoxic effect on PC-3 cel-
Is. DL-Phenylalanine decreased cell viability in a time- and do-
se-dependent manner.The IC50 value for DL-Phenylalanine was
determined to be 500 pg/mL at 48 hours. After DL-Phenylalani-
ne application in PC-3 cells, down-regulation in the expression
of all genes was detected, while up-regulation was detected in
HEK-293 cells (p<0.05).

CONCLUSIONS: DL-Phenylalanine inhibited the Hedgehog
pathway in prostate cancer cells. This inhibition was not obser-
ved in the control group HEK-293 cells. While DL-Phenylalanine
may be a therapeutic candidate for the treatment of prostate
cancer, DL-Alanine was not found to have such an effect.
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INTRODUCTION

According to World Health Organization (WHO)
GLOBOCAN data for 2022, prostate cancer is
the 2nd most common type of cancer global-
ly in terms of incidence and mortality rate (1).
Well-known risk factors for prostate cancer
include: age, ethnicity, family history and mu-
tations, obesity, tobacco consumption, me-
tabolic syndromes (2). Heterogeneous pros-
tate cancers can remain silent for a long time
or behave very aggressively. For this reason,
it is important to determine tumor behavior
as well as making the diagnosis (3). The best
known prognostic factors regarding the tu-
mor are preoperative PSA score, Gleason sco-
re (histological grade), tumor volume, surgi-
cal margin status and pathological stage (4).

Besides DNA copy number changes, some gene-
tic changes occur in prostate cancer, including
inactivation of tumor suppressor genes, loss of
specific genomic sequences, and gain of other
genes associated with the activation of on-
cogenes (5, 6). Although the heterogeneity and
changes in analytical and post-analytical data
observed in prostate cancer create obstacles
to the development of appropriate models for
treatment; the clinical use of biological, gene-
tic, and molecular pathological data that bene-
fit cancer prevention, and survival continues to
become increasingly important day by day (7).

The Hedgehog signaling pathway, which is
important in embryonic development, and tis-
sue regeneration, is linked to many biological
processes. It also regulates the activity of stem
cells in vertebrate, and invertebrate organisms,
as well as maintaining homeostasis in various
tissues, and organs (8). Three Hedgehog prote-
ins, Sonic Hh (Shh), Indian Hh (Ihh), and Desert
Hh (Dhh), are found in mammals (9). The main
target genes of the Hh signaling pathway are
PTCH1, PTCH2, and GLI1 (10). Abnormal post-
natal Hedgehog signaling has been linked to
many malignancies, including basal cell (11, 12,
13). In other tumors such as stomach, and pros-
tate, activation of Hh signaling is associated
with tissue invasion, and increased metastatic
potential. Hh inhibition reduces tumor cell pro-
liferation in prostate, and stomach cancer (14).

In recent years, L-Alanine amino acid polymorp-
hism has attracted great attention due to its use

in drug production (15). DL-Alanine, a non-es-
sential amino acid consisting of amino ,and car-
boxyl groups, is a racemic mixture of D-, and
L- form, ,and is an important source of energy
for muscles ,and the central nervous system
(16). Phenylalanine is an important component
of body proteins, and is an important precursor
of many aromatic compounds that make up
more than half of the Aspartame molecule, and
are necessary for normal body function (17).
Phenylalanine, an essential amino acid, is con-
verted into tyrosine by the phenylalanine hyd-
roxylase enzyme (PAH) in the liver with the help
of the tetrahydrobiopterin cofactor in the first
step of the catabolic pathway. Decreased or ab-
sent activity of the PAH enzyme causes blood
phenylalanine levels to increase, and phenyla-
lanine to have a toxic effect on the brain (18).
Additionally, cytotoxic, and anticancer effects
of phenylalanine have been reported in various
cancer cells (19, 20). In this study, it was aimed to
investigate the cytotoxic effects of DL-Alanine,
and phenylalanine on prostate cancer cells, and
their relationship with the Hedgehog pathway.

MATERIALS AND METHODS
Cell Culture

PC-3 (CRL-1435™) grade IV prostatic adeno-
carcinoma cells, and HEK293 control cell line
were obtained from ATCC. Cells were incubated
with 10% filtered fetal bovine serum (FBS), 1%
Penicillin/streptomycin solution, and DMEM
(Dulbecco's Modified Eagle's Medium) fresh
medium by keeping them in a humidified envi-
ronment at 37°C with 95% free air, and 5% CO..
According to the manufacturer's instructions,
a sufficient number of passages were frozen
with medium containing 10% DMSO (dimet-
hyl sulfoxide), and stored in a sterile cryotube.

MTT Cytotoxicity Test

The MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Dip-
henyltetrazolium Bromide) test was applied as
mentioned previously (21). The dose range was
prepared as 1,5,50,100,125,250,350,500,1000
pug/mL for DL-Alanine and DL-Phenylalanine
(24h, 48h, 72h). MTT dye was treated with cells
cultured approximately overnight in a 96-well
cell culture plate. Crystal structures were dissol-
ved with DMSO, and spectrophotometric ab-
sorbance measurement was taken at 570 nm.



RNA Isolation

After the ICso (Half maximal inhibitory concent-
ration) value determined in the MTT test was
applied to the cells, the cells were removed
with Trypsin-EDTA. Experimental groups were
created for quantitative PCR (qPCR) by applying
the DL-Phenylalanine ICso value to both PC-3
cells and HEK293 cells. The cells, precipitated
by centrifugation at 1500 g for 5 minutes, were
lysed by applying TRIzol. After applying chloro-
form, and isoamyl alcohol respectively, RNA was
precipitated with 75% ethanol, and cleaned of
residues. After the alcohol was evaporated at
room temperature, the RNA pellet was gent-
ly dissolved in different volumes of 75-100 pl.

cDNA Synthesis

The reverse transcriptase enzyme catalyzed the
cDNA synthesis reaction of total RNA samp-
les. In this reaction, the Revertaid First Strand
cDNA synthesis kit (Thermo Fisher Scientific)
was used. Appropriate primers, dNTP, reverse
transcriptase, buffer, and RNase inhibitor were
mixed with RNA (1000 ng). Reaction steps were
followed according to the kit's instructions.

Real Time PCR

All primers used in this step were designed
using the IDT Primer Quest Tool. These desig-
ned primers (Table 1) were mixed with iTaq
universal SYBRGreen supermix, and nuclea-
se-free water. The mixture was added to the fast
optical 96-well plate, and covered with a cohe-
sive seal. Amplification was performed using
the Quantstudio 3 qPCR (Quantitative poly-
merase chain reaction) system (Thermofisher
Scientific). The qPCR reaction (SYBRGreen Mas-
ter Mix, cDNA, nuclease-free water) was set up
(Five minute 95 °C denaturation step followed
by 40 cycles of 5 s at 95 °C and 30 s at 57-58°C).

Table 1: The nucleotide sequences of the primer pairs

Gene Oligonucleotide sequence (5'-3")
F-CCGAGCGATTTAAGGAACTCA

Amplicon size

SHH R-ATCACCGAGATGGCCAAAG 133
F-GGGTGGCACAGTCAAGAACAG
PTCH R-TACCCCTTGAAGTGCTCGTACA 108
Mo F-ATCGCTACCCTGCTGTTATTC 90
R-GGGCACCATCCATGAACT
F-GAGCTGGACATGCTGGTT
GLEL R-ATTCAGGCTCACGCTTCTC 148
GAPDH F-GGAGCGAGATCCCTCCAAAAT 197

R-GGCTGTTGTCATACTTCTCAT

Ethical Committee

Thestudyprotocolwasapprovedbytheethicsbo-
ard of Karatay University Drug and Non-Medical
Device Research Ethics Committee (2023/025).
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Statistical Analysis

Gene expression levels were evaluated through
Ct (threshold cycle) values. Differences in gene
expression level between control and dose
groups were calculated according to Livak's
278¢T (2(-Delta Delta C(T)) method (22) and
normalized using the GAPDH housekeeping
gene. Observed differences in gene expression
between groups were calculated as fold incre-
ases and evaluated with student's t-test. Statis-
tically p<0.05 significance level was accepted.

RESULTS
MTT Assay Results

The cytotoxic effect on PC-3 cells was investi-
gated in the dose range of 1-1000 ug/mL for
DL-Alanine, and DL-Phenylalanine. While no
cytotoxic effect was observed for DL-Alanine
in the specified dose range, the ICso value for
DL-Phenylalanine was determined as 500 pg/
mL at the 48th hour. It was determined that
phenylalanine suppressed cell viability depen-
ding on concentration, and time (Figure 1).
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Figure1: MTT cell viability graph at different doses. a. DL-Pheny-
lalanine treatment results, b. DL-alanine treatment results
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After applying the determined ICso value to
PC-3 cells (control, phenylalanine, and alani-
ne applied), they were examined under an in-
verted microscope. A decrease in cell number
was detected in the DL-Phenylalanine applied
group compared to control PC-3 cells. Ad-
ditionally, no significant change was detec-
ted in the morphology of the cells (Figure 2).
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Figure 2: Invert microscope cell morphology images. a. PC-3
control cells, b. PC-3 cells after application of 1000 pg/mL 72
h DL-alanine c. PC-3 cells after application of 500 pg/mL 48 h
(IC50) DL-phenylalanine
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Real Time PCR Results

After applying the ICso value of DL-Phenyla-
lanine to PC-3 cells, down-regulation was de-
tected in all Hedgehog-related genes (Table
1). Among these gene expression changes,
the greatest change was observed in the
PTCH gene. The order of gene expression
changes from largest to smallest is as follows;
PTCH (fold=2.24, p=0.002), SMO (fold=2.19,
p=0.013), SHH (fold=1.98, p=0.003), GLI-1
(fold=0.28, p=0.001), respectively (Figure 3).

el

Figure 3: . PC-3 cells qPCR results. a.Relative gene expression
fold change 22 graph b. Fold change log 2 graph.

On the contrary, after applying the 1Cso value of
DL-Phenylalanine to HEK-293 cells, up-regulati-
on of the relevant genes was detected. Among
these expression changes, the most changes
were detected in the GLI-7 gene. The order of
gene expression changes from largest to smal-
lestisasfollows; GLI-1 (fold=1.52,p=0.002), PTCH
(fold=1.25, p=0.001), SMO (fold=0.86, p=0.013),
SHH(fold=0.32,p=0.017),respectively (Figure4).
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Figure 4: HEK-293 cells gPCR results. a.Relative gene expression
fold change 2*2%graph b. Fold change log 2 graph

When all these results are evaluated together,
gene expression changes on HEK-293 cells are
minimal, but significant gene expression chan-
ges were detected on prostate cancer cells.

DISCUSSION

Prostate cancer is one of the common types
of cancer that is very difficult to diagnose,
and treat. Due to the difficulty of treatment in
prostate cancer tumors associated with poor

prognosis, various alternative treatment met-
hods are needed (3). Especially in functional
medicine applications, supplementation of
essential, and organic molecules has recently
been preferred in cancer treatment (23). Beca-
use while many chemotherapeutic drugs inhi-
bit cancer cells, they can also negatively affect
many healthy cells (24). Innovative approaches
in medicine support cancer therapy with smart
drug technology, and functional medicine.

Alanine, and phenylalanine are essential ami-
no acids encoded in the cell genome, and low
phenylalanine can cause genetic/metabo-
lic syndromes such as phenylketonuria (25).
Thanks to different derivatives, and modifica-
tions of L-Alanine, its use in cancer treatment
is predicted (26, 27). In addition, the effect
of B-alanine, one of the different alanine for-
ms, on cervix, and renal tumors in particular,
has been demonstrated (28). However, in our
study, Alanine did not show a cytotoxic effect
on prostate cancer cells within the given dose
range. This may be related to the overaggres-
sive, and poor prognosis of the grade IV PC-3
prostate cancer cell line used in our study.

Theroleofextracellularalanineincellmetabolism
isnotyetfullyunderstood.Recent havereported
that pancreatic cancer cells use extracellular
alanine as a carbon source to regulate the TCA
(tricarboxylic acid) cycle in a GPT2 (glutama-
te-pyruvate transaminase 2)-dependent man-
ner (29). It was also discovered that extracellular
alanine activates T cells (30). No change in ala-
nine levels was detected in extracellular alanine
catabolism before, and after the threatment of
CB839 in resistant non-small cell lung cancers
(31). Another study predicted that alanine was
secreted at higher levels in prostate cancer cells
compared to normal prostate cells, and could
be a potential biomarker (32). This suggests
that prostate cancer cells secrete alanine extra-
cellularly, and do not contain it intracellularly.
In the MTT test, externally administered DL-Ala-
nine was not used within the framework of the
cell's needs, and could not show any effect. Per-
haps, in overdoses, alanine could have a toxic
effect. In contrast, DL-Phenylalanine showed a
cytotoxic effect on prostate cancer cells. These
results are consistent with the fact that pheny-
lalanine is a biologically active molecule, and
phenyl rings can also have anticancer effects



(33, 34). In addition, studies conducted in re-
cent years have revealed that the use of pheny-
lalanine in metal complexes such as boron,
poly-phenylalanine structures or dipeptides is
important in the fight against cancer (20, 35).

Matijin-Su (MTS) is a phenylalanine dipeptide
monomer compound with various biological
activities (36, 37), and MTS derivatives exhibit
various pharmaceutical activities (38). These
pharmaceutical activities include antitumor
ability, and anti-inflammatory activities (36,
39, 40). Additionally, MTS derivatives signifi-
cantly inhibited proliferation, and prevented
metastasis in HepG2 hepatocellular carcinoma
cells. Additionally, MTS derivatives exhibited
low toxicity in normal hepatocyte cells (38). In
our study, it is not surprising that DL-Phenyla-
lanine did not have a toxic effect on HEK-293
normal embryonic kidney cells, and did not
inhibit the Hedgehog pathway, one of the sel-
f-renewal pathways, but it is compatible with
the literature. DL-Phenylalanine has an inhibi-
tory effect on PC-3 prostate cancer through the
Hedgehog pathway. This effect can be eviden-
ced by the down-regulation of SMO, and GLI-1
following down-regulation of the SHH ligand.
Additionally, in our study, it was observed that
PTCH receptor gene expression was parallel
to the decrease in SHH gene expression level.

Investigating whether many biocompatible
molecules such as phenylalanine are effective
in cancer therapies is very important for anti-
cancer therapies. In the future, in vitro, and in
vivo studies on the modification of different
biological molecules, and their use in the fight
against cancer should be expanded. In particu-
lar, understanding the relationship of cancer-re-
lated proliferative, apoptotic, and self-renewal
signaling pathways with biological molecu-
les will play a key role in targeted therapies.
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OZET

AMAGC: Kronik Obstriktif Akciger Hastaligi (KOAH), egzersiz
toleransinda bozulma ve yasam kalitesinde azalma gibi semp-
tomlara sahiptir. Bu calismada stabil KOAH hastalarinda quadri-
seps femoris (QF) ve gastrocnemius (GC) kaslari ndromdiskuler
elektriksel stimiilasyon (NMES) ile gliclendirildiginde KOAH has-
talarinda egzersiz performansi ve yasam kalitesi tizerine etkileri
karsilastirildi.

GEREG VE YONTEM: KOAH'li 45 hasta kontrol, gastrocnemius
kas (GC Grubu) ve quadriseps femoris kas (QF Grubu) olmak
Uzere rastgele Ui¢ gruba ayrildi. Kontrol grubuna sadece pulmo-
ner rehabilitasyon, GC grubuna pulmoner rehabilitasyona ek
olarak GC kasina NMES ve QF grubuna pulmoner rehabilitasyo-
na ek olarak QF kasina NMES uygulandi. Hastalar tedavi 6ncesi
ve sonrasinda Gorsel Analog Skala (VAS), Alti Dakika Yurime
Testi, St. George's Respiratory Questionnaire anketi (SGRQ), Kisa
Form-36 (SF-36) ve Beck Depresyon Envanteri ile degerlendiril-
mistir. Istatistiksel analiz IBM SPSS 23.0 programinda yapildi ve
p<0.05 anlamli kabul edildi.

BULGULAR: VAS, fiziksel fonksiyon, Beck Depresyon, alti dakika
ylrime ve yorgunluk test verilerinde tedavi dncesi ve sonrasi
arasinda kontrol grubunda fark bulunmazken (p>0,05), GC ve
QF gruplarinda ise istatistiksel olarak anlamli fark tespit edildi
(p<0,05). TUm testlerin tedavi 6ncesi ve sonrasi degerlerinde
gruplar arasinda anlamli fark yoktu (p>0,05).

SONUC: KOAH'li hastalarda QF veya GC kaslarinin gui¢lendiril-
mesinin egzersiz performansini ve yasam kalitesine katki sag-
ladigr gériinmektedir. Ancak KOAH'ta QF ve GC kas egitiminin
yasam kalitesine etkisi bakiminda birbirine Gstlinligu yoktu.

ANAHTAR KELIMELER: Pulmoner Hastalik, Transkiitanéz Elekt-
riksel Sinir Stimulasyonu, Kuadriseps Kasi, Gastroknemius Kasi,
Egzersiz.
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ABSTRACT

OBJECTIVE: Chronic Obstructive Pulmonary Disease (COPD)
has symptoms such as impaired exercise tolerance and dec-
reased quality of life. In this study, the effects on exercise per-
formance and quality of life in COPD patients were compared
when the quadriceps femoris (QF) and gastrocnemius (GC)
muscles were strengthened by neuromuscular electrical stimu-
lation (NMES) in stable COPD patients.

MATERIAL AND METHODS: Forty-five patients with COPD
were randomly divided into three groups as control, gastroc-
nemius muscle (GC Group) and quadriceps femoris muscle (QF
Group). The control group received pulmonary rehabilitation
only, the GC group received NMES to the GC muscle in addition
to pulmonary rehabilitation, and the QF group received NMES
to the QF muscle in addition to pulmonary rehabilitation. Pa-
tients were evaluated with Visual Analog Scale (VAS), Six Minute
Walk Test, St. George's Respiratory Questionnaire (SGRQ), Short
Form-36 (SF-36) and Beck Depression Inventory before and af-
ter treatment. Statistical analysis was performed in IBM SPSS
23.0 program and p<0.05 was considered significant.

RESULTS: While there was no difference in VAS, physical functi-
on, Beck Depression, six-minute walk and fatigue test data be-
fore and after treatment in the control group (p>0.05), a statis-
tically significant difference was found in the GC and QF groups
(p<0.05). There was no significant difference between the
groups in the pre and posttreatment values of all tests (p>0.05).

CONCLUSIONS: Strengthening the QF or GC muscles seems
to improve exercise performance and quality of life in patients
with COPD. However, QF and GC muscle training in COPD were
not superior to each other in terms of their effect on quality of
life.

KEYWORDS: Pulmonary Disease, Transcutaneous Electric Ner-
ve Stimulation, Quadriceps Muscle, Gastrocnemius Muscle,
Exercise.
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INTRODUCTION

Chronic obstructive pulmonary disease (COPD)
is a disease characterized by persistent respi-
ratory symptoms and airflow limitation due to
airway and/or alveolar damage, usually caused
by significant exposure to harmful particles or
gases (1). Due to chronic inflammatory respon-
se and recurrent infections in the airways; fibro-
sis, gas exchange abnormalities, air trapping
and an increase in the amount of mucus are
observed in the small airways (2). Systemic inf-
lammation, hypoxemia and hypercapnia, myo-
pathy due to steroids used, and malnutrition
cause peripheral muscle weakness in patients
with COPD (3,4). The weakness in peripheral
muscles seen in COPD is explained by type 2 fi-
ber, metabolic enzyme, decrease in mitochond-
rial activations and impaired capillaryization
(5). In COPD, it has been reported that loss of
strength in lower extremity muscle groups as
well as pulmonary dysfunction are effective in
decreasing exercise and walking capacity (6).
Walking activity, which affects functional acti-
vity, is closely related to lower extremity musc-
le strength (7). Although there are multiple
muscles involved in walking activity, the most
important ones are the quadriceps femoris
and gastrocnemius muscles (7, 8). The quadri-
ceps femoris muscle (QF) is one of the postural
muscles and plays an important role in various
phases of standing and walking. The gastroc-
nemius muscle (GC) makes significant contri-
butions to walking activity during heel lift ac-
tivity at the end of the stepping phase (9, 10).

Neuromuscular electrical stimulation (NMES) is
the use of low-level electrical currents to crea-
te muscle contraction. It creates contraction by
stimulating the nerve fibers in a healthy musc-
le and directly muscle fibers in a denervated
muscle by electrical currents. NMES is a met-
hod that has been used successfully to increase
the muscle performance as a localized exercise
method for weak muscles (11). It is known that
quadriceps muscle strengthening with NMES
has positive effects on exercise capacity and
dyspnea during daily activities in severely de-
compensated COPD patients (12). In order to
increase functional activity in COPD patients, it
is important to strengthen the lower extremity
muscles as well as pulmonary rehabilitation.

However, strengthening all lower extremity
muscles individually can be both time-con-
suming and tiring for a COPD patient. In this
study, the possible effects of training the QF
and GC muscles, which play an important role
in walking activity, on the functional activity le-
vels of stable COPD patients were investigated.

MATERIALS AND METHODS
Study Design

This study was designed as a single blind rando-
mized controlled trial. Patients consecutively ad-
mitted to the chest diseases department outpa-
tient clinic of Hitit University Erol Olcok Training
and Research Hospital in Corum and followed
according to the "Global Initiative for Chronic
Obstructive Lung Disease" (GOLD) classification
were randomly (gender and age matched ran-
domization method) divided into three groups
of 15 patients each. Only the pulmonary rehabi-
litation program (Control Group) was applied to
the patients in the first group (n=15). In the se-
cond group (GC Group), in addition to the pul-
monary rehabilitation, 20 minutes of NMES was
applied to the GC muscle. In the third group (QF
Group), in addition to the pulmonary rehabili-
tation, 20 minutes of NMES was applied to the
QF muscle. This treatment protocol was applied
to all patients by physiotherapists in 20 sessions
for 4 weeks, with each treatment session for 45
minutes, 5 times a week in total. All assessments
before and after treatment were evaluated by
a researcher who was blinded to the groups.

Participants

A total of 45 stable COPD patients were inclu-
ded in the study. Inclusion criteria for the study;
being between the ages of 18-75, diagnosed
as group B stable COPD according to GOLD cri-
teria by one pulmonologist, PaO2 >55 mm Hg,
PaCO2 <45 mmHg in room air (13). Exclusion
criteria from the study were; exacerbation, cor
pulmonale or respiratory muscle fatigue (ab-
dominal paradox breathing), cardiac instability
(with acute MI, congestive heart failure or un-
controllable arrhythmia), musculoskeletal di-
sorder (conditions affecting the exercise ability),
and presence of difficulty in communicating.

The study began after obtaining approval from
the local ethics committee. The patients were
informed about the content, purpose and app-



lication of the study and their consent was
obtained. Age, gender, educational status, oc-
cupation, marital status, date of the COPD diag-
nosis, time until the start of treatment and addi-
tional diseases of every patient were recorded.
The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Outcome Measures

Visual Analog Scale: The Visual Analog Scale (VAS)
was first used as a pain rating scale by Hayes
and Patterson (14) in 1921. It is often used in
epidemiological and clinical research to me-
asure pain intensity or frequency. It catego-
rizes pain as mild, moderate and severe (15).

6 Minute Walk Test (6 MWT): The patients were
administered to a 6 MWT in accordance with
the walking protocol of McGavin et al. (16).
In a marked area in the closed hospital corri-
dor, patients were asked to walk the longest
distance they could walk for 6 minutes, and
heart rate, blood pressure, respiratory rate,
finger oxygen saturation, and walking dis-
tance at the end of walking were recorded
at the beginning and at the end of walking.

St. George's Respiratory Questionnaire (SGRQ): The
SGRQ questionnaire was used to evaluate the
health-related quality of life of the patients. This
guestionnaire was developed specifically to de-
termine the severity of the disease in COPD and
asthma. Effects of the disease on quality of life
are examined in 3 parts: symptoms, activity and
daily life. Symptoms; cough, sputum, wheezing
and shortness of breath. Physical functions,
household chores, and hobbies are questioned
to determine activity status. These activities are
activities that are limited by shortness of breath.
Thetotalscoreofthequestionnairevariesbetwe-
en 0-100. A score of zero indicates normal and a
score of 100 indicates maximum disability (17).

Beck Depression Inventory (BDI): BDI (Beck et al.)
was developed in 1961 to measure the beha-
vioral manifestations of depression in adoles-
cents and adults. Depression levels according
to BDI scores are: 0-13 points, no depression;
14-19 points low; 20-28 points moderate and
29-63 points are classified as high depression.
The highest score that can be obtained from
the scale is 63. A high total score indicates
a high level or severity of depression (18).
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Short Form-36 (Short Form 36 - SF 36): SF-36 was
used to evaluate the quality of life of the patients.
SF-36 is a scale that was developed by Ware in
1987 to be used in examining the health status
and quality of life of individuals. The scale, whi-
ch includes thirty-six statements, is in the form
of a multi-title scale that evaluates two main
headings (physical and mental dimensions)
and eight concepts (physical function, physical
role difficulty, emotional role difficulty, energy/
vitality/vitality, mental health, social functiona-
lity, pain, general health perception). The scores
of each sub-dimension and two main dimen-
sions in the scale range from 0-100. The SF-36
with a positive score was scored in such a way
that the higher the score of each health area,
the higher the health-related quality of life (19).

Treatment Programs

Pulmonary Rehabilitation Program: During the tre-
atment, all patient groups participating in the
study were performed pursed-lip breathing in
order to control dyspnea, improve ventilation
and oxygenation, segmental breathing exerci-
ses to prevent accumulation of secretions, re-
duce paradoxical breathing and improve chest
mobility, accompanied by a physiotherapist in
the hospital. In addition, six different relaxati-
on positions (high side lying, high lying on the
back, leaning forward, loose sitting, leaning on
the back, loose sitting, loosely sitting on the
back, to reduce respiratory distress during di-
aphragmatic breathing and dyspnea attack)
standing) was taught. Coughing and huffing,
forced expiration technique and postural drai-
nage positions that the patient will do at home
were shown to the patients for easy removal of
secretions. In addition, each patient was advi-
sed to perform 10 repetitions per hour with an
intensive spirometer. In addition, the patients
were trained to regularly perform the descri-
bed physiotherapy methods twice a day (20).

Neuromuscular Electrical Stimulation (NMES): In
addition to the pulmonary rehabilitation prog-
ram, a total of 20 sessions of NMES were applied
to the QF and GC muscle groups of the patients
in the stimulation group 5 times a week for 20
minutes a day for 4 weeks. NMES application
was performed by physiotherapists using the
Cefar Compex Theta 500 device. In NMES appli-
cation to the QF muscle, the negative electrode
(5x7.5 cm) was placed 5-7 cm proximal to the
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patella, and the positive electrode (5x7.5 cm)
10-12 cm distal from the inguinal region (21,
22). For the GC muscle, the negative electrode
(5x7.5 cm) was placed proximal to the inserti-
on of the Achilles tendon, and the positive ele-
ctrode (5x7.5 cm) was placed approximately 3
cm below the popliteal fossa. Although there
are limited studies in the literature, 100-200 us
transition time, 60 Hz and above frequencies
were accepted as effective in amplification, so
the frequency was 100 Hz and the transition
time 200 psec in this study (22, 23). In all NMES
applications, patients were asked not to make
voluntary contractions during the stimulation
by taking the maximal tolerance as a criterion
for increasing the flow intensity. In general, the
flow intensity was increased at a rate that would
cause contraction in the QF and GC muscle
groups, but not cause discomfort in the patient.

Randomization and blinding

A randomization procedure was performed
for 48 COPD patients. According to GOLD cri-
teria, participants with stable COPD in group
B were randomly divided into three groups
as control, GC, and QF using randomization
according to their age and gender. At base-
line and after the treatment period of 4 we-
eks (20 sessions), all assessments were eva-
luated by the investigator (H.C), who was
blinded to the groups throughout the study.

Ethical Committee

The study proposal was approved by the Rese-
arch Ethics Board of Hitit University Faculty of
Medicine (number: 2016-23), (ClinicalTrials.gov
Identifier: NCT05501457).

Statistical Analysis

In this study, analysis of the normal distributi-
on was performed using 5 parameters (Skew-
ness-Kurtosis, Shapiro Wilk Test, P-P plots, Stan-
dard deviation/Mean and Histogram). Data that
were considered to be normally distributed
were considered parametric, and those that
were not normally distributed were considered
nonparametric. Parametric data were presen-
ted as MeanzxStandard Deviation (Meanz+SD).
While the One Way ANOVA test was applied in
multi-independent group analysis of paramet-
ric data, the tukey test was applied because
the variances were homogeneous in posthoc

comparisons (p>0.05). Related Samples T Test
was applied for comparison of two dependent
groups of parametric data. Non-parametric
data were shown as Median (Minimum-Maxi-
mum). In the independent multi-group com-
parisons of nonparametric data, Kruskal
Wallis H Test was used, and in post hoc com-
parisons, Bonferroni correction was made and
Mann Whitney U test was applied. Wil-Coxon
Sign Test was used for the comparison of two
dependent groups of nonparametric data.

RESULTS

Of the 56 COPD patients admitted to the clinic,
48(21female, 27 male) met the inclusion criteria.
After randomization, the study was started with
16 individuals with COPD in each group. Howe-
ver,one participantin each group could not con-
tinue the study due to disease exacerbation.The
flow chart of the study is shown in (Figure 1).

Assessed for eligibility (n=56)

Excluded (n=8)
* Not meeting inclusion criteria (n= 5)
* Dedlined to participate (n=3)

N ! l

Control Gastrocfem:us Quadrlceps

Allocated (n=16) Allocated (n=16)
Exacerbation (n=1) Exacerbation (n=1)

| | |

n=15 n=15 n=15

Figure 1: Flow diagram of the study

The mean age of the patients was 58.80+5.30
years in the GC group, 57.65+5.57 years in the
QF group and 59.40+5.02 years in the control
group. There was no statistically significant
difference between the groups(p=0.499).The
groups had similar sex ratios, body massindexes
and duration of COPD. While there was no signi-
ficant difference in VAS values before and after
treatment in the control group (p=0.669), there
was a statistically significant difference in the
GC and QF groups (p=0.007), (p=0.006). There
was no significant difference between before
and after treatment in all sub-parameter values
of SGRQ tests in all groups (p=0.576, p=0.651,
p=0.055). There was a significant difference
between SF-36 score before and after treat-
ment only in physical function sub-parameters
in GC and QF groups (p=0.047). There was no



significant difference between before and after
treatment in all other sub-parameter values of
the SF-36 scale (p=0.043). While there was no
difference between the control group (p=0.589)
in the Beck Depression, six-minute walking and
fatigue test before and after the treatment, the-
re was a statistically significant difference in
the GC and QF groups (p=0.048, p=0.030). The-
re was no significant difference between the
groups in the pre- and post-treatment values of
all tests (p=0.682, p=0.888, p=0.217), (Table 1).
Table 1: Comparison of COPD patients according to groups and

within-group before and after treatment (*p<0.05. **p<0.01.
***¥p<0.001)

Control Group GC Group QF Group

(min-max) (min-max) (min-max) Sig (p2)
Age (years) 59.40£5.02 58.80£5.30 57.65£5.57 0.499
Pre-treatment VAS 6 (2.50-8.50) 450 (3-8) 4(2-8) 0.299
Post-treatment VAS 550 (150-10) |3 (2-7)" 3 (1.50-6)"" 0.028
Sig. (p1) 0.669 0.007** 0.006**

Pre-treatment SGRQ (Symptom) 350 (150-650) | 550 (200-725) 475 (150-800) | 0.104
Post-treatment SGRQ (Symptom) 375 (75-675) 550 (200-700) 375(100-675) | 0.136
Sig. (p1) 0576 0651 0.055
Pre-treatment SGRQ (Activity) 900 (200-1500) | 1100 (375-1500) | 750 (375-1400) | 0.427
Post-Treatment SGRQ (Activity) 825 (0-1750 1100 (400-1575) | 650 (300-1750) | 0.299
Sig. (p1) 0754 0753 0.043*
Pre-Treatment SGRQ (Effect of Disease) 1550 (400-2600) | 1800 (770-3600) | 1500 (100-2650) | 0.431
Post-treatment SGRQ (Effect of Disease) 1525 (100-2475) | 1750 (750-3640) | 1420 (150-2300) | 0.248
Sig. (p1) 0932 0.683 0.268
Pre-Treatment SGRQ (Total) 2950 (275-4675) | 3300 (1370-5400) | 2950 (750-4850) | 0.287
Post-treatment SGRQ (Total) 2625 (875-4650) | 3225 (1325-5425) | 2550 (650-4625) | 0.168
Sig. (p1) 0955 0.900 0.096

Pre-Treatment SF-36 (Physical Function) 40 (0-100) 25 (5-75) 45 (0-100) 0165
Post-Treatment SF-36 (Physical Function) 45 (5-100) 32(10-75) 50 (20-90) 0.127
Sig. (p1) 0479 0.047* 0.070

Pre-Treatment SF-36 (Physical Role Difficulty) 50 (0-100) 30 (0-100) 50 (0-100) 0281
Post-treatment SF-36 (Physical Role Difficulty) 50 (0-100) 40 (0-100) 60 (0-100) 0.166

Sig. (p1) 0.857 0.602 0246

Pre-Treatment SF-36 (Emotional Role Difficulty) | 33 (0-100) 33 (0-66.60) 45 (0-120) 0509
Post-Treatment SF-36 (] Role Difficulty) | 33.30 (0-100) 33.30 (0-100) 66.60 (0-100) 0103
Sig. (p1) 0.655 0.859 0.074

Pre-Treatment SF-36 (Energy / Vitality / Vitality) | 45 (10-95) 40 (0-85) 45 (10-85) 0.604

Post-Treatment SF-36 (Energy/Vivacity/Vitality) | 50 (10-100) 45 (10-85) 50 (30-100) 0459
Sig. (p1) 0694 0717 0276

Pre-Treatment SF-36 (Spiritual Health) 60 (28-100) 52 (0-100) 56 (40-100) 0623
Post-Treatment SF-36 (Spiritual Health) 60(16-92) 55 (15-110) 60 (32-92) 0369
Sig. (p1) 0244 0.148 0285

Pre-Treatment SF-36 (Social Functioning) 50 (0-100) 40 (0-100) 50 (0-100) 0365
Post-Treatment SF-36 (Social Fi ing) 42.50 (9-100) 40 (15-100) 60 (9-112) 0321
Sig. (p1) 0345 0.858 0505

Pre-Treatment SF-36 (Pain) 37.50 (22.5-100) | 37.50 (0-100) 45 (0-100) 0.846
Post Treatment SF-36 (Pain) 45 (9-100) 40(10-100) 45 (10-120) 0.694
Sig. (p1) 1.000 0330 0.169

Pre-Treatment SF-36 (General Health Perception) | 45 (20-90) 42 (15-110) 45 (0-100) 0544
Post-Treatment SF-36 (General Health Perception) | 55 (10-100) 45 (0-100) 60 (20-75) 0483
Sig. (p1) 0.682 0.888 0217

Pre-Treatment Beck Depression Inventor 13 (2-61) 19 (3-43) 19 (2-32) 0.294
Post-Treatment Beck Depression Inventory 13 (3-42) 15 (7-35) 15 (6-25) 0.469
Sig. (p1) 0589 0.048* 0.030*

Pre-Treatment 6 Minutes Walk Test (Meter)
Post-Treatment 6 Minutes Walk Test (Meter)

385 (250-465)
375 (280-435)

350 (230-550)
375 (395-600)

350 (100-465) | 0921
380 (200-480)  [0.735

Sig. (p1) 0.098 0.037* 0.020*
Pre-Treatment Fatigue 4(1-10) 4(1-10) 4(1-9) 0.802
Post-Treatment Fatigue 4(0-10) 3(0-7) 3(0-8) 0946
Sig. (p1) 0476 0.049* 0.008*

*Sig. (p1): Statistical value between in-group pre- and post-treatment data.

*Sig. (p2): Statistical value of pre-treatment and post-treatment data between groups
* VAS: Visual Analogue Scale

*SGRQ: St. George's Respiratory Questionnaire

* SF-36: Short Form 36

DISCUSSION

In the present study, the effects of GC and QF
muscles strengthened by NMES application
on exercise performance and quality of life
of COPD patients were evaluated. In patients
with COPD, in GC and QF groups where GC
and QF muscles were strengthened together
with pulmonary rehabilitation; VAS, physical
function, Beck depression, six-minute wal-
king distance and post-exercise fatigue were
improved compared to the pulmonary reha-
bilitation group. However, GC and QF groups
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were not superior to each other. We think that
it is important to strengthen the QF and GC
muscles separately or together with pulmo-
nary rehabilitation for exercise performance
and quality of life in individuals with COPD.

Although QF is the sole muscle that underta-
kes the extensor mechanism of the knee, it also
contributes to the stability of the patella. It has
a large cross-sectional surface area and can
shorten by about 8 cm when contracted (9).
The QF muscle has an important role in static
and dynamic aspects. Its static role is to prevent
knee flexion while standing. Its dynamic role is
to provide strong knee extension as in jumping
and running exercises (24). Adequate lower ext-
remity muscle strength is needed to perform
many daily living activities such as sitting, stan-
ding, walking and climbing stairs. QF weakness
is associated with decreased activities of daily li-
ving and risk of falling (25). In the present study,
it was observed that COPD patients whose QF
muscle was strengthened with the NMES met-
hod increased in their daily living activities. The-
se results show how important the QF muscle
is in the activities of daily living and the lower
extremity muscle that should be the first focus
in the treatment of COPD patients is the QF.

Kamiya et al. (24) measured QF muscle stren-
gth with a hand dynamometer and exercise
capacity as MET with the treadmill exercise
test in their study on 621 coronary artery di-
sease patients. As a result of their study, maxi-
mum QF muscle strength was found to be as-
sociated with exercise capacity in patients with
coronary artery disease. QF muscle strength
was found to be a strong predictor of exerci-
se capacity. In the study, it was observed that
physical function and walking distance inc-
reased, and the level of fatigue after exercise
decreased in COPD patients whose QF musc-
le was strengthened. The study findings were
found to be compatible with the literature.

The GC muscle plays an important role in ac-
tions such as walking and running by pushing
the surface. In this way, it is directly related to
the individual's gait and overall performance
(10). The GC muscle is one of the most impor-
tant locomotor muscles of the body, which has
two parts, bipennate, biarticular, medial and la-



507

teral, which are effective in both the knee and
ankle joints (26). Lamontagne et al. reported
that there is a negative correlation between
gastrocnemius muscle spasticity severity and
walking speed in stroke individuals (27). The
gastrocnemius muscle is a biarticular muscle.
One of the advantages of biarticular muscles
is the transfer of power from the proximal to
the distal joints (28). For this reason, it is sug-
gested that the effects of biarticular muscles
on the body should be considered as a whole,
not only on the joints they spread (29). In the
study, it was observed that COPD patients who-
se GC muscle was strengthened with pulmo-
nary rehabilitation had improvements in VAS,
walking distance and fatigue levels compared
to COPD patients who received only pulmo-
nary rehabilitation. From these results, we can
say that the weakness of the GC muscle in pa-
tients with COPD impairs the pushing phase
of walking, then walking and finally exercise
performance. In the study, it was observed that
COPD patients whose GC muscle was strengt-
hened with pulmonary rehabilitation had im-
provements in VAS, walking distance and fa-
tigue levels compared to COPD patients who
received only pulmonary rehabilitation. With
these results, we can say that the GC muscle is
weak in patients with COPD, and that walking at
first disrupts the pushing phase, then walking
and finally exercise performance. We believe
that the GC muscle is one of the muscles that
should be considered in the treatment of COPD.

In a randomized controlled double-blind study,
Bourjeily-Habr et al., found significant impro-
vement in the maximum strength of the quad-
riceps and hamstring muscles and a distance
increase in the progressively increased shuttle
walking test in stable outpatients with poor
baseline exercise tolerance, low respiratory re-
serve, and severe COPD who were trated with
NMES versus the placebo-treated group. In
that study NMES was applied to the quadri-
ceps, hamstring, and gastro-soleus muscles.
But did not report any significant changes
in lung function, peak workload, or peak
oxygen consumption in either group (30).
In the present study, physical function and
walking distance increased in the GC and
QF groups compared to the control group.

It was observed that the level of pain and fa-
tigue felt by the COPD patients in the GC and
QF groups decreased even more than in the
control group. All these results suggest that
exercise performance in COPD patients is af-
fected by weakness in the lower extremity
muscles as well as lung dysfunction, and stren-
gthening the GC and QF muscles in COPD im-
proves exercise performance and quality of life.

In the study of Neder et al. in COPD patients
with severe respiratory distres; the treatment
group that recieved NMES to the QF muscles for
6 weeks, maximum isokinetic strength of the
QF muscle was significantly improved, musc-
le fatigue was decreased, and exercise-related
dyspneawas improved compared to the control
group. It has been shown that it causes an inc-
rease in the exercise capacity together with da-
ily life activity (31). Another study revealed that
patients with malnourished COPD and patients
with low endurance following hospitalization
due to COPD showed greater improvement in
QF muscle strength and dyspnoea during daily
activities after 4 weeks of NMES treatment app-
lied to the QF muscle compared to the cont-
rol group (12). Again, in a double-blind place-
bo-controlled study involving NMES treatment
applied to the QF muscle of patients with ad-
vanced COPD, it was shown that NMES increa-
sed the functional exercise capacity of patients
by strengthening the QF muscle (32). In their
study, Vieira et al. divided 20 COPD patients into
two groups, they reported that there were sig-
nificant improvements in pulmonary function
tests, borg scale and quality of life in the group
in which NMES was applied to both quadriceps
muscles (33). Our study is the first to compare
lower extremity muscles in COPD using NMES.
There were significant improvements in VAS,
physical function, Beck depression scale, six-mi-
nute walking test, and post-exercise fatigue in
the group in which NMES was applied to the
QF muscle. Similar results were obtained in the
group in which NMES was applied to the GC
muscle as well as the group that was applied
NMES to the QF muscle. Although the literature
shows the importance of the QF muscle in inc-
reasing the exercise capacity, the study shows
that the GC muscle is as important for the exer-
cise capacity and quality of life as the QF muscle.



The limitations of our study are the lack of
long-term follow-up of COPD patients. In ad-
dition, unlike the literature, the fact that it
was performed in patients with stable ear-
ly stage COPD is among our limitations.

In conclusion, strengthening of the QF or GC
muscle together with pulmonary rehabilitation
has a positive effect on treatment in individuals
with stable COPD. However, no superiority was
observed between these two groups. Strengt-
hening the QF or GC muscle together with pul-
monary rehabilitation or both muscle groups
together with pulmonary rehabilitation can
be added to the treatment. It may be a useful
method for maintaining or improving the con-
ditioning of peripheral muscles during acute
exacerbations of COPD or any disease that may
interfere with regular exercise training in this
population. Considering all these data, we can
say that strengthening the QF or GC muscle with
pulmonary rehabilitation in COPD increases
exercise performance and quality of life more.

This study was supported by Hitit University
Scientific Research Projects Unit with the proje-
ct code SMY019002.16.0.
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OZET

AMAC: Akut bobrek hasari, yenidogan yogun bakim tniteleri-
nin ciddi sorunlarindan biridir. Calismamizda yenidogan yogun
bakim Unitelerinde akut bobrek hasarinin siklid, risk faktorleri,
primer tanilari, tedavileri ile erken donem prognozlari ve mor-
talitesinin degerlendirilmesi amaclandi.

GEREC VE YONTEM: Calismamiza 1 Ocak 2013 - 31 Aralik 2016
tarihleri arasinda hastanemiz yenidogan yogun bakim tnitesin-
de yatan ve akut bébrek hasari gelistigi belirlenen yenidoganlar
akut bobrek hasari grubu, her hasta icin, ayni zamanda yatmis,
akut bobrek hasari tanisi almamis ikiser hasta kontrol grubu ola-
rak alindi. Akut bébrek hasari tanisi serum kreatinin >1,5mg/dl
ve/veya 6l¢iimleri arasinda iki kat artisi ile konuldu.

BULGULAR: Galisma stiresince yenidogan yogun bakim Uni-
tesinde yatan 7418 hastadan 2071'inde (%2,7) akut bobrek
hasari saptandi. Bunlarin %42,3'G preterm, %57,7'G termdi.
Hastalarin %92,5'inde (186) prerenal akut bobrek hasari sap-
tandi. Akut bobrek hasar olan hastalarin %57,5'i oligo-anirik-
ti ve 109 (%54,2) hasta kaybedildi. Renal replasman tedavisi
49'unda (%24,5) gerekti. Kritik konjenital kalp hastaligi (65;
%32,3), hipoksik iskemik ensefalopati (36; %17,9), prematurite
(23; %11,4), sepsis (21; %10,4), dehidratasyon (17; %8,5) en sik
primer akut bébrek hasari nedenleriydi. Akut bébrek hasari ge-
lismesinde karaciger fonksiyon testi bozuklugu, amfoterisin-B,
vankomisin, aminoglikozid kullanimi, nébet gecirme, proteindiri
varligi ve prematuirite; akut bobrek hasari mortalitesinde ise do-
pamin kullanimi ve renal replasman tedavi almasi bagimsiz risk
faktorleri olarak belirlendi.

SONUC: Yenidoganlarda akut bdbrek hasari cogunlukla pre-
renal nedenliydi. ilk ic nedeni Kritik konjenital kalp hastaligi,
hipoksik iskemik ensefalopati ve prematuriteydi. Yogun bakim
gerektiren yenidoganlarin izleminde akut bdbrek hasari geli-
sebilecegi unutulmamali, riskler dikkatle degerlendirilmeli, ya-
kindan izlenmeli, nefrotoksik ilaclar dikkatli kullanilmal, akut
bobrek hasari belirlendiginde uygun tedavi gecikmeden bas-
lanmalidr.

ANAHTAR KELIMELER: Bebek, Yenidogan, Akut bdbrek hasari,
Risk faktorleri, Prognoz.
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Kabul Tarihi / Accepted: 06.07.2024

ABSTRACT

OBJECTIVE: Acute kidney injury is one of the serious problems
in Neonatal Intensive Care Units. Our study was aimed to eva-
luate the incidence, risk factors, primary diagnoses, treatments
with early prognosis, and mortality of acute kidney injury in the
neonatal intensive care units.

MATERIAL AND METHODS: Hospitalized newborns who had
been diagnosed with acute kidney injury in neonatal intensive
care units between January 1, 2013, and December 31, 2016,
were included in the study as the acute kidney injury group.
Two hospitalized newborns without acute kidney injury for
each acute kidney injury patient were included in the study as
a control group. The diagnosis of acute kidney injury was made
with serum creatinine >1.5mg/dl and/or a two-fold increase
between measurements.

RESULTS: Acute kidney injury was detected in 201 (2.7%) of
7418 patients hospitalized in the neonatal intensive care units
during the study. Of these, 42.3% were preterm. Prerenal acute
kidney injury was detected in 92.5% (186). Of these, 57.5% were
oligo-anuric, and 109 (54.2%) patients died. Renal replacement
therapy was required in 49 (24.5%) patients. Critical congeni-
tal heart disease (65;32.3%), hypoxic ischemic encephalopat-
hy (36;17.9%), prematurity (23;11.4%), sepsis (21;10.4%) and
dehydration (17;8.5%) were the most common causes of acute
kidney injury. Liver function test abnormality, amphotericin-B,
vancomycin, aminoglycoside use, seizures, presence of protei-
nuria, and prematurity were the independent risk factors in the
development of acute kidney injury. Dopamine use and renal
replacement therapy were determined as independent risk fac-
tors in acute kidney injury mortality.

CONCLUSIONS: Acute kidney injury in newborns was mostly
prerenal. It should not be forgotten that acute kidney injury
may develop during the follow-up of newborns requiring in-
tensive care, and the risks should be carefully evaluated, closely
monitored, nephrotoxic drugs should be used carefully, and
when acute kidney injury is detected, appropriate treatment
should be started without delay.

KEYWORDS: Infant, Newborn, Acute kidney injury, Risk factors,
Prognosis.
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GiRiS

Akut bobrek hasari (ABH), glomertiler filtrasyon
hizinda (GFH) hizli bir disusle olusan, bobrek
fonksiyonunda ani bir azalma olarak tanimla-
nir (1). Yenidoganlarda diger yas gruplarindan
daha sik gorilar (2). Kesin bir siniflama siste-
mi olmadigindan tani koymak zor olmasina
ragmen hastaligin erken donemde saptanma-
st ve tedavisi onemlidir. Literatiirde yenido-
ganlardaki ABH insidansi hakkinda fikir birli-
gi yoktur. insidansi %8-24, mortalite oranlar
%10-61 gibi genis bir aralikta bildirilmistir (2).
Yenidoganlarda ABH multifaktoriyeldir (3). En
stk perinatal asfiksi ve sepsis olmakla beraber
prematurite, konjestif kalp yetmezligi, terapotik
girisimler ve bazi nefrotoksik ilaclar gibi cok sayi-
da predispozan faktor vardir ve merkezlere gore
farkliik gostermektedir (2 - 3). Prognoz altta
yatan hastaliga, derecesine ve reversibilitesine
baglidir. Mortalite oraninin yuksekligi ve kronik
bobrek yetmezligi gelisiminin sik olmasi nede-
niyle ABH hala dnemini korumaktadir (1). Bu
¢alismanin amaci; tglinct dlzey referans mer-
kezindeki yenidogan kliniginde ABH tanisi alan
hastalarin sikhgini, etiyolojiyi, predispozan risk
faktorlerini, kullanilan tedavileri, erken donem
prognozlarini ve mortalitesini belirlemektir.

GEREC VE YONTEM

Ocak 2013 - Aralik 2016 tarihlerinde hastanemiz
Yenidogan Yogun Bakim Unitesinde (YYBU) ya-
tan tim hastalarin elektronik dosyalari geriye
donuk incelendi ve ABH tanisi alan olgular ABH
grubu (ABH-G) olarak calismaya alindi. Postna-
talilk 28 guintindeki term ve diizeltilmis yasi <28
guin olan preterm yenidoganlar, postnatal 0-28.
glnlerde bakilan serum kreatin degerinin >1,5
mg/dL veya iki dlcim arasinda iki kat artis ol-
masi durumunda ABH tanisi aldi (4). Demogra-
fik ve antropometrik benzerligine bakilmaksizin
ABH saptanan hastanin 6ncesinde ve sonrasin-
da servise yatan ancak ABH tanisi almamis ikiser
hasta kontrol grubu (K-G) olarak ¢alismaya alin-
di. Akut bobrek hasari gelistigi sirada postnatal
28 glinden buyuk term veya duizeltilmis yasi 28
glinden buyuk preterm yenidoganlar ve post-
natal 0-28. gunleri arasinda olmasina ragmen
serum kreatin degerinin <1,5 mg/dL olan veya
iki 6lctim arasinda iki kat artis olmayan hastalar
calisma disi birakildi. Hastalarin klinik, laboratu-

var ve goruntuleme yontemi ile prerenal, renal,
postrenal ABH ayrimlari yapildi. intravendz sivi
tedavisine ragmen serum kreatinin yuksekligi
devam eden ve ultrasonografide (USG) primer
bobrek patolojisi saptanan hastalar renal ABH
olarak tanimlandi. intravenéz sivi tedavisi ile
serum kreatinin duzeyi hizla diizelen hastalar
prerenal ABH olarak tanimlandi. Postrenal ABH
olan hastalar ise USG ile tani aldi (5). Bobrek
hasarinin etiyolojisi altta yatan hastalik ile be-
lirlendi. Bobrek hasarina yol agan birden fazla
etiyolojik faktoriin oldugu durumlarda klinik ile
belirlenen ana hastalik primer etiyolojik neden
olarak kabul edildi (6). TGm hastalarda belirle-
nen tanilar ile ABH gelisim sikligi ve mortalite
oranlariarastinldi. Tim hastalar tiirk bebeklerin-
de belirlenen normogram/egriler kullanilarak
gebelik yaslarina ve dogum agirliklarina goére
siniflandirildi (7). GUnluk idrar miktarinin >5,5
ml/kg/saat olmasi politiri, <1 ml/kg/saat olmasi
oliguri, idrar cikisinin hi¢c olmamasi antri olarak
tanimlanip ABH oligurik ve non-oligurik olarak
siniflandirildi (8). Gebelik yasi 41-37 hafta arasi
term, =42 hafta postterm, <37 hafta preterm,
gebelik yasina gore dogum agirligi <10 persan-
til SGA; 10-89 persantil arasi AGA ve =90 persan-
til LGA kabul edildi.<2500 gr diisik dogum agir-
g1 (DDA) olarak tanimlandi (7). Kritik konjenital
kalp hastahgi (K-KKH), yasamin ilk yilinda ameli-
yat veya kateterle midahale gerektiren hastalik
olarak tanimlandi (9). Perinatal asfiksi tanisinda
Turk Neonatoloji Dernegi (TND) Neonatal Ense-
falopati Tani ve Tedavi Rehberi (2017) kullanildi.
Besinci dakika Apgar skoru 5'in altinda olanlar,
dogumdan sonra ilk saatlerde kan gazinda me-
tabolik asidozu olan veya baz acigi -12 ve Uze-
rinde olanlar perinatal asfiksi olarak kabul edil-
di (10). Sepsis tanisi Tollner skorlamasina gore
koyuldu. Skoru 5-10 olanlar “Stipheli sepsis’,
>10 bulunanlar “Sepsis’, kan kilttrtinde Greme
olanlar“Kuiltur pozitif sepsis” olarak kabul edildi.
Sepsis risk faktori olup kan kiltiriinde tGreme
olmayan, laboratuvar bulgular ile enfeksiyo-
nu dislanamayan bebeklere klinik sepsis kabul
edildi. Sepsis icin risk faktorleri olarak korioam-
nionit, Erken Membran Rupturi (EMR), annede
enfeksiyon/kolonizasyon varligi;; mekonyumlu
dogum, dogumda resusitasyon gereksinimi ve
prematirite kabul edildi (11). Ultrasonografik
degerlendirme ile primer olarak bobrek, Ureter,
mesaneyi ilgilendirdigi belirlenen hastaliklar



driner patoloji olarak tanimlandi. Major malfor-
masyonlar ciddi tibbi, cerrahi ya da kozmetik
sonuglari olan; yarik damak, yarik dudak, sant-
ral sinir sistemi anomalileri (meningomyelosel,
spina bifida, anensefali gibi), kalp ve dolasim
sistemi anomalileri, omfalosel, gastrosisiz, anal
atreziyi iceren hastaliklar olarak tanimlanmak-
tadir (12). Ancak kalp ve dolasim sistemi ano-
malilerinden K-KKH hastaligi sikhgi fazla oldu-
gundan ayr bir grup olarak alinmistir. Kanama;
IKK, pulmoner kanama, gastrointestinal sistem
kanamasi ve minor kanamalar olarak siniflandi-
nldi. Karaciger fonksiyon testi (KCFT) bozuklugu
alanin aminotransferaz (ALT) ve aspartat transa-
minaz (AST) enzimleri icin postnatal yas (glin)
ve cinsiyetlerine gore referans sinirinin Gzerin-
de olmasi olarak tanimlandi. Referans sinirlari;
ALT icin <7giin 6-40 Unite/litre (U/L), 8-30 giin
arasinda olan erkek bebekte 10-40 U/L, kizlarda
8-32 U/L iken AST'de<7 giin erkek 30-150 U/L,
kiz 24-150 U/L, 8 giin arasinda 9-80 U/L olarak
belirlendi (13). Calismaya alinan hastalarin de-
mografik 6zellikleri, ABH oldugu dénemdeki kli-
nik ve laboratuvar bilgileri, tedavileri, erken d6-
nem prognoz ve mortaliteleri hasta elektronik
dosyalarindan taranip kaydedildi. Akut bobrek
hasari grubu hastalarinin ABH nedeni (prerenal,
renal, postrenal), ABH tanisi oldugu stre boyun-
ca en dusuk idrar cikis hizi (iCH), ABH'ye neden
olan primer etiyolojik tanilari, renal replasman
tedavisi (RRT) gereksinimleri ve RRT ile morta-
lite iliskisi kaydedildi. Primer etiyolojik neden-
lerin gebelik yasina, dogum agirhgina, ABH ge-
lisme zamanina gore dagilimi ve tanilarina gére
mortalitesi belirlendi. Ayrica ABH-G ve K-G'ler
olasi risk faktorleri acisindan karsilastirildi.

Etik Kurul

Ankara Cocuk Saghgi ve Hastaliklari Hemato-
loji Onkoloji Egitim Arastirma Hastanesi Klinik
Arastirmalar Etik Kurulundan etik kurul ona-
yi alindi (Tarih: 16.04.2019 Sayi: 2019-081).

istatistiksel Analiz

Sayisal degiskenler ortalama + standart sapma,
medyan [minimum-maksimum] degerler ile
Ozetlendi. Sayisal degiskenler icin iki grup Mann
Whitney Utestiilekarsilastirildi. Riskfaktorlerinin
denetlenmesi icin Odds Ratio Orani (OR) ve gi-
ven araliklari hesaplandi. Korelasyonlar Spear-
man ve Pearson korelasyon katsayilari ile deger-
lendirildi. Anlamhhk diizeyi p<0.05 olarak alindi.
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BULGULAR

Calisma déneminde YYBU'de %32,3'U (2396)
preterm, %67,7'si term toplam 7418 yenidogan
yatirilarak izlenmisti. Bu hastalarin 201 (%2,7)'i
ABH tanisi aldi. Gebelik yaslari bilinen ABH-G
icin 194 hasta Uzerinden gebelik sureleri igin
projeksiyon yapildi. Akut bobrek hasari gru-
bunda hastalarin %42,3'G (82/194) preterm,
%57,7'si (112/194) termdi. Pretermlerde ABH
stkhgi (%3,42), term bebeklerden (%2,23) daha
yuksekti (p<0,002). Hastalarin %92,5'inde (186)
prerenal, %6,5'inde (13) renal, %1’inde (2) post-
renal sebeplerden kaynaklanan ABH saptandi.
Akut bdbrek hasari olup ICH bilgisine ulasila-
bilen hastalarin (113, %56,2) ICH ortalamasi
1,02+1,29 ml/kg/saat bulundu. Bu hastalarin
%41,6'sinda (47/113) iICH normal sinirdayken,
%16,8 (19/113) oliglrik, %40,7 (46/113) ani-
rik ve %0,9'u (1/113) politirik bulundu. Genel
olarak hastalarin % 57,5'i oligo-anurik, % 42,5'i
non-oliglirikti. Primer etiyolojik nedenler sikhk
sirasiyla Sekil 1'de, en sik gorulen primer etiyo-
lojik nedenlerin gebelik yasina ve dogum agir-
hgina gore dagilimi Tablo 1'de gosterilmistir.

Kritik Konjenital Kalp Hastaligt 65
HIE

Prematiirite S — 23
Kiiltiir Kanitli Sepsis  mmmm0d o1
Dehidratasyon S 17

Kanama w3
Majér Malformasyon &'

0 10 20 30 40 50 60 70

wYiizde ®Sayl

Sekil 1: Akut Bobrek Hasarinin Primer Etiyolojik Nedenlerinin
Dagilimi

Tablo 1: En Sik Goriilen Primer Etiyolojik Nedenlerin Gebelik
Yasi ve Dogum Agirhigina Gore Dagilhimi.

Gebelik Yas1 n (%)
(hafta)
<3261

Primer Etiyolojik
Neden
Prematiirite

Dogum n (%)
Agirhg (gr)
<1000 gr

Primer Etiyolojik
Neden

17(53,1) Prematiirite
15 (469)
4(308)
3(231)
35-366/7 7(304)

11(50)
9(409)
1000-1499  5(357)
4(286)

Kiiltir kamth sepsis
K-KKH
Prematiirite
K-KKH 1500-2499 11(27,5) K-KKH
5(217)  Uriner patoloji 6(15) HIE
>37 48(429)  K-KKH >2500 52(423)  KKKH
3027)  HE 28(228)  HIE

Kiiltir kanith sepsis
Prematiirite
Kiiltiir kanith sepsis

33-346/7

Akut bobrek hasari cogunlukla (%61,2) yasamin
ilk haftasi icinde gelismisti ve ilk 7 glinlinde en
stk ABH nedenleri K-KKH (%26), dogum asfiksisi
(%24,4), prematdurite (%16,2) idi. Yedinci gun-
den sonra ise en sik nedenler sirasiyla K-KKH
(%50), dehidratasyon (%12,5) ve sepsis (%12,5)
olarak belirlendi. Prematiirite ve Hipoksik iske-
mik Ensefalopatide (HIE) ilk 7 gunde ABH gelis-
me riski daha yuksekti (sirasiyla %87, p=0,001;
%86,1, p=0,001). Kritik konjenital kalp hastali-
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ginda ilk 7 glinde ABH gelisme riski agisindan
anlamli fark yoktu (%50,8, p=0,923). Akut bob-
rek hasari grubuyla (82 kiz: %40,8; 119: %59,2 er-
kek), K-G 169 kiz: %42; 233 erkek: %58) arasinda
cinsiyet acisindan fark saptanmadi (p= 0,770).
Akut bobrek hasari grubunda K-G'ye gore se-
zaryen (C/S) dogum orani daha fazlaydi (sirasiy-
la %65,4-%47,5, p<0,001). Akut bdbrek hasari
grubunda (82 preterm: %42,3; 112 term: %57,7);
K-G'ye (114 preterm: %28,8; 282term: %71,2)
gore preterm orani yiiksek bulundu (p=0,001).
Akut bébrek hasari grubunda HIE tanili hasta-
lar (36; %18), K-G'ye (9; %2,3) gore daha fazlay-
di (p<0,001). Yine K-KKH hastalar ABH-G'de (65;
%32,3), K-G'ye (30; %7,5) gore daha fazlaydi
(p<0,001). Klinik 6zelliklerine goére nicel ve ka-
tegorik degiskenlerin gruplar arasi dagilimi ve
mortalite ile iliskisi Tablo 2, 3'te gosterilmistir.

Tablo 2: Klinik Ozelliklere Gére Nicel Degiskenlerin Gruplar Ara-
st Dagilimi ve Mortalite Karsilastirmasi

Klinik Ozellikler ABH-G K-G p1l p2
Ort+SS; ortanca Ort+SS; ortanca Dagihm  Mortalite
APGAR skoru 1. dakika 4,69+2,75 7,42£2,09 <0,001 0,318
APGAR skoru 5. dakika 4,87+2,27 8,86£1,66 <0,001 0,587
TPN aldia siire (giin) 10,6:1651;4 3:9,1;0 <0,001 0,496
Mekanik ventilator siiresi (giin) 11,77£16,51; 6 2,92+19,21;0 <0,001  <0,001
Hastanede kalis siiresi (giin) 26,224295;19 1399225,1;7 <0001  <0,001

TPN: total parenteral niitrisyon; p1: klinik 6zelliklerin gruplar arasi karsilagtirmasi; p2: Klinik 6zelliklerin mortalite ile

iligkisi

Tablo 3: Klinik Ozelliklere Gére Kategorik Degiskenlerin Gruplar
Arasi Dagilimi ve Mortalite Karsilastirmasi

Klinik Ozellikler ABH-G K-G p1 p2

Say1 % Say1 % Dagihm  Mortalite
Yatis yasi (0-7 giin) 125 622 247 614 0,859 0,091
Gogul gebelik 14 7 24 6 055 0367
Pozitif basingli ventilasyon 76 378 40 10 <0,001 0432
SGA 18 9 15 37 0,006 0,712
LGA 20 10 50 124 0426 0,713
AGA 159 791 330 821 0,63 0,270
Fetal distres 45 224 21 52 <0,001 0,057
Annede risk faktorii 64 318 132 328 036 0,532
HIE 36 17,9 9 2,2 <0,001 0,038
Hipotermi tedavisi 34 169 8 2 <0,001 0,040
Nébet oykilsii 51 254 17 42 <0,001 0,013
Kanama 55 274 33 82 <0,001 0,002
Gobek kateteri 93 463 52 129  <0,001 0,094
Nekrotizan enterokolit (NEK) 11 55 10 25 0,059 0519
Amfoterisin B kullanimi 38 189 11 27 <0,001 0,220
Aminoglikozid kullanm 139 692 221 55 0,001 0,673
Furosemid kullanimi 83 413 25 62 <0,001 0,085
Vankomisin kullanimi 96 478 55 137 <0,001 0,405
Dopamin kullanimi 134 667 43 107 <0,001 <0,001
Dobutamin kullanimi 111 55,2 24 6 <0,001 <0,001
ACE inhibitori kullanimi 39 19,4 8 2 <0,001 0,260
Aldaktazid® kullanmi 31 154 13 32 <0,001 0,746
Transfiizyon (herhangi bir veya birden 168 836 69 172 <0,001 <0,001
fazla kan triinii) ami

Trombosit siispansiyon alimi 97 483 17 42 <0,001 <0,001
Eritrosit siispansiyon alimi 137 682 61 152 <0,001 <0,001
Taze donmus plazma alimi 158 786 44 109  <0,001 <0,001
TPN alimi 118 587 86 214 <0,001 0,865
Mekanik ventilatr kulanim dykiisi 165 821 65 162 <0,001 <0,001

TPN: Total parenteral niltrisyon p1: Klinik ozelliklerin gruplar arasi karsilastirmast; p2: Klinik ozelliklerin mortalite ile

iliskisi

Tablolardaki p1 degeri klinik 6zelliklerin ABH-G
ile K-G arasindaki karsilastirmasini, p2 degeri ise
klinik 6zelliklerin mortalite ile iliskisini goster-
mektedir. Laboratuvar 6zelliklerine gére nicel ve
kategorik degiskenlerin gruplar arasidagihmive
mortalite ile iliskisi Tablo 4 ve 5’te gosterilmistir.

Tablo 4: Laboratuvar Ozelliklerine Gére Nicel Degiskenlerin
Gruplar Arasi Dagilimi ve Mortalite Karsilastirmasi

Laboratuvar Ozellikleri ABH-G K-G p1 p2
OrtalamatSS OrtalamatSS ~ Dajihm  Mortalite
SNAPPEII 40,7£31,8 25,06£23,06 0,036 0,152
En yiiksek kreatinin(mg/dl) 2,34+1,04 0,6£0,28 <0,001 0,005
En yiiksek BUN (mg/dl) 53,13+37,91 14,18+13,06 <0,001 0,014
En dilsiik kalsiyum (mg/dl) 7+1,24 8,89+1,27 <0,001 0,001
En yiiksek potasyum(mg/dl) 6312127 515:0,72 <0,001 0,907
C-Reaktif protein (mg/dL) 49,24+58,96 16,07+37,38 <0,001 0,891
idrar dansite 1008,21:4,69 1006,89+5,14 0,008 0814
En yiiksek beyaz kiire (x 103/uL) 23,58+12,94 13,4627,35 <0,001 0,003
En dilsiik hematokrit (%) 30,05£9,26 42,08+11,12 <0,001 0,241
En diisiik trombosit(x 103/L) 99,56+98,02 264,7+127,21 <0,001 <0,001
En diisiik iCH 1,02£1,29 3,02£1,63 <0,001 0,001

SNAPPE: Score for neonatal acute physiology and perinatal extension; IGH: idrar ikis hizi

p1: Klinik 6zelliklerin gruplar arasi karsilastirmasi; p2: Klinik ézelliklerin mortalite ile iliskisi

Tablo 5: Laboratuvar Ozelliklerine Gére Kategorik Degiskenle-
rin Gruplar Arasi Dagihmi ve Mortalite Karsilastirmasi

Laboratuvar Ozellikleri ABH-G K-G p1 p2
Sayr % Sayr % Dagihm Mortalite
Kiiltiir (+) enfeksiyon 65 %32,3 74 %18,4 <0,001 0,198
Kan ve/veya BOS killtiir (+) 48 %23,9 30 %7,5 <0,001 0314
idrar kiiltiiri (+) 16 %8 23 %5,7 0,292 0,003
Diger kiiltiir (+) 15 %7,5 31 %7,7 0,907 0,942
KCFT bozuklugu 112 %55,7 25 %6,2 <0,001 0,171
Hematiiri 55 %274 25 %6,2 <0,001 0,489
Proteiniiri 46 %22,9 24 %6 <0,001 0,545

BOS: beyin omurilik swist; KCFT: karaciger fonksiyon testi

p1: Klinik 6zelliklerin gruplar arasi karsilastrmast; p2: Klinik 6zelliklerin mortalite ile iliskisi

Kontrol grubundaki hastalarin 97'si (%24,1) in-
direk hiperbilirubinemi, 51'i (%12,7) pnémoni,
30'u (%7,5) K-KKH, 29'u (%7,2) prematurite, 25'i
(%6,2) dehidratasyon, 21'i (%5,2) klinik sepsis,
18'i (%4,2) yenidogan gecici takipnesi (YDGT),
17'si (%4,2) omfalit, 17’si (%4,2) idrar yolu en-
feksiyonu (IYE), 13’0 (%3,2) kiltiir kanith sep-
sis,9'u (%2,2) HIE nedeniyle yatirilmisti. Prema-
tiriteye bagl ABHde %73,9 (17/23), K-KKH'de
%66,2 (43/65), kiltir kanith sepsiste %61,9
(13/21), Uriner patolojide %42,9 (6/14), HIE'de
%38,9 (14/36), metabolik hastalikta %33,3 (2/6)
ve dehidratasyonda %17,6 (3/17) oraninda bu-
lundu. Hastalarin 49'una (%24,5) RRT gerekmis
ve 46'sina (%93,8) periton diyalizi (PD), ikisi-
ne (%4) renal Uriner patoloji nedeniyle PD ve
Continuous veno-venous hemodialysis (CCV-
HD), birine (%2) metabolik hastalik nedeniyle
hemodiyafiltrasyon yapilmisti. Periton diyalizi
yapilan hastalarin 22'si (%47,8) K-KKH tani-
Ii hastalardi. Mortalite ABH-G'de (109; %54,2),
K-G hastalardan(14; %3,5) belirgin yuksekti
(p<0,001). RRT alanlarin %81,6's1 (40/49), al-
mayanlarin %45'i (68/151) kaybedildi ve RRT
alanlarda mortalite belirgin yuksekti (p<0,001).
Mono varyant analizde ABH gelistirme riski
anlamh olan parametreler (gebelik yasi, do-
gum adirhig;, dogumda canlandirma/Pozitif
Basin¢li Ventilasyon (PBV) gereksinimi, SGA
dogum, fetal distres, HIE, nébet 6ykiisi, kana-
ma, kultlr pozitif enfeksiyon, kan ve/veya BOS
kaltlr, gobek kateteri, nefrotoksik ilag kullani-



mi, herhangi bir kan GrGnG transfiizyonu, TPN
alimi, KCFT bozuklugu, hematuiri ve proteinuri
olmasi, MV o6ykusu) ile ABH'de mortalite ris-
ki anlamli ¢tkan parametreler (preterm olma,
DDA, HIE, ndbet 6ykiist, kanama, idrar kulti-
ri, dopamin ve dobutamin kullanimi, herhangi
bir transflizyon alimi, MV 6ykusu, RRT gereksi-
nimi, hastanede kalis suresi) lojistik regresyon
analizine alindi. Bu degerlendirmede preterm
olmanin term olmaya goére ABH tanisi alma
riskini 1,8 kat arttirdigi bulundu [OR: 1,81 %95
GA: (1,266-2,592, P=0.015)]. Ayrica ABH geli-
sim riskinin KCFT bozuklugu olanlarda 18,7,
amfoterisin B kullananlarda 8,28, ndbet oyku-
su olanlarda 7,7, vankomisin kullananlarda 5,7,
proteinlri olmasinin 3,2 ve aminoglikozid kul-
lanimi 1,8 kat fazla oldugu bulundu (Tablo 6).

Tablo 6: Lojistik Regresyon Analizi ile ABH Gelisimi ile iligkili
Faktorler

OR %95 Giiven Araligt p

KCFT Bozuklugu 18,744 11,453 30,676 0,005

Amfoterisin B Kullanimi 8,287 4,134 - 16,612 0,017
Nobet dykiisii 7,700 4,309 13,758 0,007
Vankomisin Kullanimi 5,768 3,879 - 8,579 0,031
Proteiniiri 3,207 1,747 - 5,887 0,028
Aminoglikozid Kullanimi 1,836 1,284 - 2,627 0,023

Preterm dogum 1,811 1,266 - 2,592 0,015

KCFT: karaciger fonksiyon testi

Kaybedilen hastalarda en 6nemli risk faktor-
leri dopamin kullanimi ve RRT gereksinimi idi.
Hastalarda kaybedilme oraninin dopamin kul-
lananlarda 13,8 kat (p=0,002), RRT gerekenler-
de 5,4 kat (p=0,003) arttigi bulundu (Tablo 7).

Tablo 7: Lojistik Regresyon Analizi ile Mortalite ile iliskili Risk
Faktorleri

13,859 6,541 -
5425 2,460 -

Dopamin Kullanimi 29,363

11,965

0,002

RRT Gereksinimi 0,003

RRT: renal replasman tedavisi

TARTISMA

Calismamizda YYBU'de yatan 7418 hastadan
207'inde (%2,7) ABH saptandi. Bunlarin yari-
sindan fazlasi termdi. Yenidoganlarda ABH'nin
cogunlukla prerenal nedenli oldugu bulundu.
Primer etiyolojik nedenlerden ilk ticti K-KKH, HIE
ve prematurite idi. Bunlarin %57,5'i oligo-anu-
rikti ve 109 (%54,2) hasta kaybedildi. Renal rep-
lasman tedavisi 49 hastada (%24,5) gerekli oldu.
Akut bébrek hasari gelismesinde karaciger fonk-
siyon testi bozuklugu, amfoterisin-B, vankomi-
sin, aminoglikozid kullanimi, ndébet gecirme,
proteinri varligi ve prematirite bagimsiz risk
faktorleri olarak belirlendi. Akut bobrek hasa-
r mortalitesinde ise dopamin kullanimi ve RRT
almasi bagimsiz risk faktorleri olarak saptandi.
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Glnimuze kadar ABH icin ¢ok sayida tanimla-
malar yapilmis olmakla birlikte yenidoganlar
icin henuz belirli bir tanimi yoktur. Yenidogan-
larda ABH tanisi icin idrar cikisi, serum krea-
tinin (S-Kr) dulzeyi, GFH ve kreatinin klirensi
degerlerinin degisik kombinasyonlarda kulla-
nimini 6neren calismalar vardir (14,15). Sade-
ce S-Kr diizeyini temel alan calismalar da ol-
makla birlikte fikir birligi saglanan tek bir S-Kr
degeri yoktur (16). Bir calismada S-Kr >2 mg/
dl (6), digerinde S-Kr>1,5 mg/dl (17) olmasi-
ni ABH olarak kabul etmislerdir. Calismamizda
S-Kr>1,5 mg/dL olmasi veya iki 6l¢iim arasinda
iki kat artis olmasi ABH olarak kabul edildi (1).

Yenidoganda ABH tani kriterleri tam oturma-
digindan tam sikhdi da bilinmemektedir. Yeni-
doganlarda non-oligtrik bébrek yetmezligi de
gorildigiunden bildirilenlerden daha ylksek
bir sikhgi oldugu distnilmektedir (2). Tanidaki
zorluklar nedeniyle literattirde ABH sikhdi (%1-
31) ve mortalite orani (%19-83) ¢ok genis ara-
liklarda verilmektedir (18). Bir derlemede kritik
hastalikh yenidoganlarda (S-Kr >1,5 mg/dL sinir
deger olarak alan tek merkezli calismada) ABH
sikliginin %8-24 arasinda, mortalitesinin %10-
61 arasinda oldugu bildirilmektedir (4). Hasta-
nemiz YYBU'de 4 yillik caisma déneminde ABH
sikigr %2,7 bulundu. Ulkemizde 2004 yilinda
yapilan bir calisma YYBU'deki ABH sikligini %3,4
olarak bildirmislerdir (17). Bu oran, bizim hasta-
larimizdaki ABH sikhgi ile benzerdir ve tanimla-
nan genis araliklarin icerisinde yer almaktadir.
Ancak calismamizin geriye doniik olmasi, has-
talarimizin ICH kayitlarinda eksiklik nedeniyle
bazi hastalarda ABH tanisi konamamis olabilir.

GUnUmuzde preterm bebek dogumlar gide-
rek artmakla birlikte yeni hizmete giren Ust
diizey YYBU'ler sayesinde pretermlerin yasam
sanslari artmistir. Bircok hastalik pretermlerde
daha sik goriilmekte, daha hizli ilerlemekte ve
daha yuksek oranda komplikasyon ve morta-
liteye neden olmaktadir (19). ABH insidansini
yalnizca pretermleri kapsayan bir calismada
%18 (20), diger calismada ise termlerde %3,4,
pretermlerde %31 olarak bildirmislerdir (17).
Galismamizda pretermlerde ABH sikligi %3,42,
termlerde %2,23 bulundu ve ABH goérilme sikli-
g1 term hastalarda literatuirle uyumlu iken, pre-
term hastalarda daha dustktd. Yatan hastalari-
mizda cok kicuk preterm bebeklerin daha az
olmasi yani sira iCH degerlerine tiim hastalarda
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ulagilamamis olmasiyla kismen agiklanabilir.
Yenidogan doéneminde ABH'nin en sik prere-
nal sebeplerden dolayl ortaya c¢iktigi bildiril-
mektedir (3). Ottonello ve ark. (21), neonatal
ABH hastalarinin %85'inde, Youssef ve ark. (3)
%96,3'inde prerenal azotemi saptamislardir.
Verilerimiz de benzer sekilde prerenal azote-
minin daha sik oldugunu desteklemektedir.
Yetersiz bobrek perflizyonunun bir sonucu
olarak ortaya ¢ikan prerenal azotemi hizl te-
daviyle siklikla geri doénebilen bir durumdur
(1). Erken tani ve tedavi ile geri donuslu ola-
bilmesi ve kalici hasarin 6nlenebilmesi nede-
niyle YYBU'de yatan tiim bebeklerin prerenal
azotemi agisindan yakin izlemleri onemlidir.

Primer etiyolojik nedenlere bakildiginda bir ¢a-
lismada ABH'nin en sik nedeni asfiksi iken, daha
sonra sepsis/metabolik hastalik ve konjenital
bobrek veya kardiyak sorunlar olarak bildirilmis-
tir (17). Diger bir calismada perinatal asfiksi ABH
ile iliskili en sik sebep iken geri kalan hastalarin
tanilari sepsis, respiratuar distres sendromlu
prematurite ve dogustan kalp malformasyonla-
rn olarak gosterilmistir (1). Baska calismada ise
en sik neden sepsis olarak bildirilmistir (6). Lite-
rattirde HiE primer etiyolojik neden olarak éne
¢ikarken, calismamizda K-KKH'nin 6n plana ¢ik-
tig1 ve hemen arkasindan HIE geldigi daha son-
ra ise prematdrite ve sepsis geldigi goriilmekte-
dir. Asfiktik yenidoganlarda ABH gorulme sikhgi
%41,7 (22), 5.dakika APGAR skorlari 6 ve altinda
olan hastalarda ABH insidansi %54 olarak be-
lirtilmis ve ABH gelisen yenidoganlarda en sik
etiyolojik nedenin HIE oldugunu bildirmislerdir
(23). Akut bobrek hasarli yenidoganlarda pri-
mer etiyolojik neden olarak HiE'nin sikhgi cok
genis aralik tanimlanmakla birlikte tim calis-
malarda ABH agisindan 6nemi vurgulanmakta,
norolojik hasarin ciddiyeti ile iliskili olarak bob-
rek tutulumunun HiE'li bebeklerde sik gérildi-
Ju bildirilmektedir. Calismamizda da HiE sikligi
kontrol grubuna gore yaklasik 9 kat fazla bulun-
du. Ayrica nébet Oykiisi olan hastalarda ABH
oraninin daha yiksek oldugu ve ABH riskini ba-
gimsiz olarak 7 kat arttirdigi belirlendi. Bu du-
rumun nobet geciren hastada en sik etiyolojik
nedenin HiE olmasindan (24) ve ABH-G'de ikinci
en sik nedenin HIE olmasindan kaynaklanabile-
cegi dusliniilda. Kalp hastaligi olan yenidogan-
larda ABH sikligi bir calismada %21,2 (25), diger
calismada %5-20 arasinda (26) bildirilmistir.

Galismamizda K-KKH, ABH etiyolojisinde yakla-
sik Ucte bir oranda en sik primer etiyolojik ne-
den olarak saptanirken, kontrol grubuna goére 5
kat fazla bulundu. Bu durum hastanemizin KKH
merkezi olmasina, ikinci sirada HiE'nin olmasi ise
ulkemizdeki en ¢ok hasta kabul eden hipoter-
mi merkezlerinden biri olmasina baglh olabilir.

Yenidoganda ABH tani yasina gore de primer
nedenin degisebilecedi bildiriimektedir. Bir
calismada ABH olan yenidoganlarin %66'sin-
da ABH'nin yasamin ilk haftasinda gelistigini,
en sik nedenlerin sirasiyla sepsis, hipovolemi,
dogum asfiksisi, genitolriner sistem anoma-
lileri iken 7 giinden sonra ilk sirayi sepsis son-
rasinda konjestif kalp yetmezliginin aldigini
bildirmistir (6). Bizim calismamizda da benzer
sekilde hastalarin ¢odunda ABH'nin yasa-
min ilk haftasi icinde gelistigi gosterilmistir.

Pretermlerde yapilan bir calismada ABH olan
yenidoganlarda, vankomisin (%22,5) ve do-
pamin (%31,5) kullanim oraninin daha yuksek
oldugu ve lojistik regresyon analizinde de ba-
gimsiz risk faktori oldugu bildirilmistir (27).
Galismamizda da benzer sekilde ABH olan ye-
nidoganlarda vankomisin (%47,8) ve dopamin
(%66,7) kullanim orani yuksekti ve ABH gelisimi
ile iliskili bagimsiz risk faktort oldugu bulundu.
Bu durum bu tedavileri alan hastalarin klinik
olarak daha agir seyirli olmasi ve ikinci bir or-
gan disfonksiyonu olup inotrop ihtiyaci olmasi
ile aciklanabilir. Bu yiizden YYBU'de yatan ye-
nidoganlar ABH acisindan ¢ok yakin izlenmeli,
ila¢ kullaniminda dozlar ¢ok iyi ayarlanmalidir.

Yenidogan ABH'de diyaliz ihtiyaci bir ¢calisma-
da %30,3 (%93,3 periton diyalizi) (28), digerin-
de %22,2 (17) olarak bildirilmistir. Bu diyaliz
gereken hastalarda en sik sepsis/metabolik
hastalik tanisi saptanmistir. Calismamizda da
benzer sekilde ABH olan hastalarin %24,5'inde
RRT gereksinimi oldu ve %93,8'ine periton di-
yalizi yapildi. Periton diyalizi yapilan hastalari-
mizda ilk Gg¢ primer etiyolojik nedenler sirasiyla
K-KKH, HIE, Uriner patoloji olarak belirlendi. Bu
farkhhgin nedeninin kliniklerin hasta populas-
yonlarinin farkliigindan oldugu dustnaldd.

Yenidoganda ABH olan hastalarda oligu-
ri sikligr %8-82 gibi genis bir aralikta bildiril-
mektedir (29). Bir calismada %50'sinden faz-
lasinin (22), bir digerinde %44’iGnin (1), bir



digerinde ise %70,4'tnln (3) non-oliglirik ol-
dugu bildirilmistir. Verilerimiz ABH'nin daha
cok oligurik seyrettigi serileri destekler nite-
likteydi. Calismamizda oligiirik olan hastalarin
daha fazla olmasinin sebebinin calismamizin
retrospektif olmasindan, bazi hastalarin iCH
kayitlarina ulagsilamamis olunmasindan, non-o-
ligirik hastalarin idrar cikisinin normal olmasi
sebebiyle 6zellikliolarak gériilmeyip kayitlara gi-
rilmemesinden kaynaklanabilecegi distnuldi.

Akut bobrek hasari olan hastalarda MV tedavi-
sinin daha sik uygulandigini ve hastanede kalis
stresinin daha uzun oldugu bildirilmektedir.
MV gereksiniminin ABH olanlarda %49, olma-
yanlarda %20,2 oldugunu ve bu degerlerin ABH
gelismemis hastalara gore 6nemli 6lctide yulk-
sek oldugunu bildirmislerdir (14). Calismamizda
MV’ye baglanma orani ABH olanlarda kontrol
grubunagoreytuksektiancakbagimsizrisk fakto-
ri olarak bulunmadi. Bu durum kismen ABH ge-
lisenlerdeki preterm oraninin daha fazla olmasi
ve prematuriteye bagli solunum sikintisi yaratan
hastaliklarin daha fazla olmasi ile agiklanabilir.

Literatirde yenidoganlarda ABH ve KCFT bo-
zuklugu arasindaki iliskiyi inceleyen yayin
bulunamadi. Ancak eriskinlerde bobrek yet-
mezligi ve karaciger enzim yuksekligi ile ilgili
bildirilmis birka¢ olgu sunumu vardir. Bu olgu
sunumlarinda bobrek ve karaciger yetmezli-
ginin es zamanli gelismesi durumunda soktan
suphelenilmesi gerektigini ve sokun daha nadir
gorilen formlarinin arastirilmasini gerektigini
bildirmislerdir.Ayrica kompansatuar mekaniz-
malar nedeniyle ug organ fonksiyon bozuklugu
belirtilerini distnerek hemodinamik soktan
once gelebilecegi konusundaki farkindahgi
arttinp hizlica altta yatan nedenin tedavisinin
yapilmasi gerekliligini vurgulamiglardir (30).
Galismamizda KCFT bozuklugu ABH olan ye-
nidoganlarda %55,7 oranindaydi ve ABH ge-
lisimi acisindan bagimsiz risk faktorl olarak
belirlendi. Bu durum bu hastalarin klinik du-
rumunun agir olmasina, hasta grubunda hi-
poksiye bagh multisistemik tutulum gosterme
olasihg yiiksek olan HIE hastalarinin énemli
bir yer tutmasina ve ABH yanisira ikinci bir sis-
tem tutulumunun tabloyu adirlastirmasina
bagh olabilir. Gerek KCFT bozuklugu gerekse
ABH saptanan hastalarda diger sistemlerin de
yakin monitorizasyonu 6nemli gorilmektedir.
Karacigerin fonksiyonunu degerlendiren bir-
¢ok parametre olmakla birlikte calismamizda
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sadece iki enzimin yuksekligine bakilabilmisti.
Daha spesifik calismalar gerekebilir. Akut bobrek
hasari ve proteindri iligkisini inceleyen az sayida
olmakla beraber kalp ameliyati geciren ¢ocuk-
larda ameliyat dncesi ve sonrasi idrar albimin/
kreatinin oranlarinin ABH'yi 6ngoriip 6ngérme-
digi arastirilan bir calismada postoperatif idrar
albumin/kreatinin oraninin, ABH icin erken bir
tani testi oldugunu belirtmislerdir (31). Calisma-
mizda ABH olanlarda proteinuri orani (%22,9)
kontrol grubundan yuiksekti ve ABH gelisimiigin
bagimsiz risk faktorleri arasindaydi. Verilerimiz
YYBU'de yatan hastalarda éncelikle noninvaziv
bir test olan idrar analizinin yapilmasi gerekti-
gini ve proteintri saptanan hastalarda ABH aci-
sindan izlemin gerekliligini vurgular niteliktedir.

Akutbdbrek hasarlihastalardamortalite alttaya-
tan morbiditelere gore degismektedir (6). Mor-
talite bir calismada %24,4 (17), baska calismada
%38,8 (6), digerinde ise %41,8 (28) olarak bildi-
rilmistir. Calismamizda ABH olan yenidoganlar-
da mortalite %54,2 idi ve literattirden yuksekti.
Bu ytuikseklik K-KKH, HIE gibi mortalitesi yiiksek
hastaliklarin daha siklikta olmasindan, hasta-
larin genel durumlarinin RRT gerektirecek ve
inotrop kullanimina ihtiya¢ duyacak agirlikta
olmalarindan kaynaklanabilecegi dusunuldu.

Pretermlerde bircok komplikasyon ile birlikte
mortalitenin de artabilecegi bilinmektedir. Bir
calismada preterm (%40) ve term (%45) yeni-
doganlarda ABH mortalitesi benzerken (32)
calismamizdaki preterm mortalitesi (%67,1)
daha yuksekti. Calismamizda prematirite ABH
gelisimi icin bagimsiz risk faktori olarakda bu-
lundu. Pretermlerde ABH riski daha fazla oldu-
gu gibi komplikasyonlarin daha sik oldugunu
ve mortaliteye daha yatkin oldugunu dusiin-
dirmektedir. Bu nedenle tim preterm bebek-
ler YYBU yatislar esnasinda ABH acisindan ya-
kin izlenmelidirler. Renal replasman tedavisi
alan hastalarda mortalite orani bir calismada
%55,5 (14), baska calismada %50 (17) olarak
bildirilmistir. Calismamizda RRT alan hasta-
larin %81,6’s1 kaybedildi ve mortalite ylksek
bulundu. Bu farkhihigin serimizde K-KKH ora-
ninin daha fazla olmasindan kaynaklandigi
disunuldu. Mortalite iligkili lojistik regresyon
analizi ile degerlendirildiginde RRT gereksini-
minin bagimsiz risk faktori oldugu gorilda.

Calismamizda yenidoganlarda ABH gelisimi
acisindan KCFT bozuklugu olmasi, amfoterisin
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B, vankomisin, aminoglikozid kullanimi, no6-
bet dykusi olmasi, proteiniri olmasi, prema-
tritenin olmasi bagimsiz risk faktorleri olarak
belirlendi. Literatiirde ise ABH olan yenido-
ganlarda en sik gorilen predispozan faktorle-
rin sepsis, RDS ve MV oldugu bildirilmistir (3).

Yenidoganlarda ABH mortalite ile iliskili olarak
en 6nemli risk faktorlerinin dopamin kullanimi
ve RRT gereksinimi oldugu bulundu. Literatur
mortalitede onemli risk faktorlerinin sepsis ve
MV oldugu bildirmistir (3). Diger bir calismada
primer hastalik etiyolojisi mortalite icin tek ba-
gimsiz risk faktort olarak bulunmus ve sepsis
kaynakli ABH hastalarin hipovolemi kaynakli
ABH hastalarina kiyasla 6lim riskinin yaklasik
14 kat fazla oldugu belirtilmistir. Gebelik yasi,
dogum agirhgi, cinsiyet, maksimum S-Kr duize-
yi ve tani yasi bizim ¢alismamiza benzer sekilde
mortalite agisindan anlamli bulunmamistir (6).

Galismanin geriye donuk olmasi, idrar ¢ikis hi-
zinin kayitlarda eksik olmasi calismamizin kisith
yonleriydi. idrar cikis hizi kayitlarinin eksikligi
nedeniyle bazi ABH olan hastalar gézden kaciril-
mis olabilir. Calismamizin 4 yili kapsayacak sekil-
de olmasi, 4 yil boyunca ABH saptanan hasta sa-
yisinin ¢ok olmasi ve her olguya karsilik ayni stire
icindeyatmisikihastaalinarak kontrolgrubunun
olusturulmasi ¢alismanin kuvvetli yonleriydi.

Sonuc olarak YYBU'lerde izlenen basta K-KKH,
HIE, prematiirite, sepsis ve dehidratasyon tanili
hastalar olmak Uzere tim hastalarin ABH riski
tasiyabilecegi hep g6z 6niine alinmalidir. Mater-
nal ve perinatal risk faktorlerinin olup olmadigi
dikkatle degerlendirilmeli, klinik ve laboratuvar
izlemleri yakindan yapilmali, idrar ¢ikis hizlari,
kreatinin ve idrar analiz degerleri 6zellikle pro-
teinlri izlenmeli, nefrotoksik ilaglar cok dikkatli
kullanilmahdir. Akut bobrek hasari saptanan
hastalarda uygun tedavigecikmeden baslanma-
I, inotrop ihtiyacinin olmasi ve RRT gereksinimi-
nin mortaliteyi arttirabilecegdi unutulmamalidir.

Akut bobrek hasari risk faktorlerinin daha
hassas belirlenmesi icin, idrar ¢cikis hizinin da
glinlik olarak takip edilebilecegi prospektif
planlanmis genis calismalar gerekmektedir.
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OZET

AMACG: Hastalarin kok kanali tedavisi konusunda bilgi diizeyleri,
bilgi kaynaklari ve bakis acilar konularinin demografik veriler
esliginde degerlendirilmesidir.

GEREC VE YONTEM: Dis hekimligi fakiiltesine genel dental mu-
ayene icin gelen hastalardan gondilli 500 katilimciya 6nceden
yapilandiriimis kapali uclu sorulardan olusan anket formu dol-
durmalari icin dagrtildi. Anket demografik verilere yonelik so-
rular ile hastalarin kok kanal tedavisine yonelik bilgi, farkindalik
ve tutumlarini degerlendirmeye yonelik 12 adet coktan secmeli
soruyu icermekteydi. Tamamlanan anketle, katilimcilarin kdk
kanal tedavisi hakkindaki bilgi ve gorusleri demografik veriler
esliginde analiz edildi. Tanimlayici istatistikler ve regresyon mo-
deli istatistiksel analiz i¢in kullanildi.

BULGULAR: Hastalarin 335'inin (%67) kok kanal tedavisi kon-
sunda bilgi sahibi oldugu bulunmustur. Bilgi kaynaginin ise
%77,6 oraninda dis hekimi oldugu anlasiimistir. Cinsiyetin kdk
kanal tedavisi bilgi diizeyi ve tutumunda etkili olmadigi gordil-
mdustir (p=0,926). Yas diizeyi arttikca, kdk kanal tedavisi bilgi
dizeyi diismektedir (p=0,044). Egitim ve gelir diizeyi arttikca,
kok kanal tedavisi bilgi diizeyi de artmaktadir (p=0,000).

SONUGC: Hastalarin kok kanal tedavisi konusunda bilgi ve far-
kindalik diizeylerinin yas, egitim ve gelir seviyesinden etkilen-
digi gorilmustir. Sosyal medya ve cevre, bu konuda hastalarin
bilgi ve farkindaligini etkilese de dis hekimlerinin temel etmen
oldugu anlasiimaktadir.

ANAHTAR KELIMELER: K&k kanal tedavisi, Saglik anketleri, Dis
hekimligi, Bilgi.
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ABSTRACT

OBJECTIVE: To evaluate the level of knowledge, sources of in-
formation, and perspectives of patients about root canal treat-
ment with demographic data.

MATERIAL AND METHODS: A questionnaire consisting of
pre-structured closed-ended questions was distributed to 500
volunteer participants from patients who came to the dental
school for general dental examination. The questionnaire inc-
luded questions on demographic data and 12 multiple-choice
questions to assess patients' knowledge, awareness and attitu-
des towards root canal treatment. With the completed questi-
onnaire, participants' knowledge and opinions about root canal
treatment were analyzed with demographic data. Descriptive
statistics and regression model were used for statistical analysis.

RESULTS: It was found that 335 (67%) of the patients had infor-
mation about root canal treatment. The source of information
was found to be the dentist by 77.6%. Gender was not found
to have an effect on the level of knowledge and attitude towar-
ds root canal treatment (p=0.926). As the age level increases,
the level of knowledge about root canal treatment decreases
(p=0.044). As the level of education and income increases,
the level of knowledge about root canal treatment increases
(p=0.000).

CONCLUSIONS: Patients' knowledge and awareness levels
were found to be affected by age, education and income level.
Although social media and the environment affect patients'
knowledge and awareness, it is understood that dentists are
the main factor.

KEYWORDS: Root canal therapy, Health surveys, Dentistry,
Knowledge.
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INTRODUCTION

Parallel to the developments in medical scien-
ce, there have been developments in dentistry
practices all over the world. Along with scien-
tific developments, specialization and spe-
cialization on certain subjects in the field of
dentistry have become compulsory. In 1942,
some dentists came together in Chicago to
establish an organization to support labora-
tory and clinical research on root canal treat-
ment (RCT), and the American Association of
Endodontics was established at this meeting.
Endodontics was one of the 8 different speci-
alties accepted with the omnibus law publis-
hed in the Official Gazette in 2011 in Tirkiye (1).

Toothache is quite common in society and pa-
tients seek treatment to relieve this pain. The
most common treatment to relieve toothache
is RCT and tooth extraction (2). In these cases,
endodontic treatment is an option to prote-
ct the tooth. Endodontic treatment or RCT is
a procedure in which the infected pulp is cle-
aned to stop or prevent pulpal or periapical
pathologies (3). RCT involves removing the di-
seased tissue, disinfecting the root canal and
filling it with an inert material (4). With RCT,
many teeth with pulp and periradicular infe-
ctions that need to be extracted can be retai-
ned in the mouth for long periods of time (5).

If tooth extraction is performed instead of RCT,
it can lead to many undesirable conditions such
as tooth displacement, disruption of occlusion
and aesthetic problems (6). In addition, tooth
loss is associated with many problems such as
being anindicator of functional aging, increased
risk of dementia, psychological problems and
deterioration of health due to decreased quality
of life (7, 8). Rehabilitation of the extracted too-
th area with prosthetic applications, including
implant applications, has disadvantages such
as high cost and the need for additional opera-
tions in addition to the loss of the natural tooth.

As mentioned above, RCT has many importan-
ce and advantages, but it draws attention to
the level of knowledge and awareness of pa-
tients on this subject. Many sources play a role
in patients' knowledge and awareness of RCT,
including past experiences, dentists, social en-
vironment, social media, communication to-
ols and family members (6, 9). Doumani et al.
(10) concluded that knowledge and awareness

about RCT differed between various races and
populations. Habib et al. (11) showed in the-
ir study that knowledge and awareness about
RCT may influence the patient's final choice and
decision.Therefore, the aim of the present study
was to investigate the level of knowledge and
awareness of patients applying to the faculty
of dentistry in a specific population in Turkiye.

MATERIALS AND METHODS

A self-administered questionnaire was prepa-
red and delivered to 500 voluntary participants
from patients who came to Afyonkarahisar He-
alth Sciences University Faculty of Dentistry for
routine dental examination. The survey was
prepared inspired by previous studies (6, 10,
12). In the questionnaire, sociodemographic
data on age, gender, education level and inco-
me level of the participants were obtained (Tab-
le 1). The survey contained 12 multiple-choice
questions to assess participants' knowledge,
awareness, and attitudes (experiences, expe-
ctations, and concerns) towards RCT (Table 2).
The inclusion criteria for the study were male or
femalepatientsbetweentheagesof15-70.Exclu-
sion criteriawere mentally disabled patients, pe-
diatric patients,and patientsover 70yearsofage.

Ethical Committee

Approval numbered 2021/5-277 was ob-
tained from Afyonkarahisar Health Scien-
ces University Clinical Research Ethics Com-
mittee. Participants consent was received.

Statistical Analysis

A three-stage analysis was performed to deter-
mine the level of knowledge about RCT. First,
the demographic characteristics of the patients
participating in the study were analyzed with
descriptive statistics. Then, the questions asked
to determine the level of knowledge of the par-
ticipants about RCT were analyzed with desc-
riptive statistics. In the last analysis step, regres-
sion modeling was used to determine whether
demographic characteristics create any dif-
ference in the level of knowledge about RCT.

RESULTS

In order to determine the demographic charac-
teristics of these 500 patients who participated
in the survey, the results obtained according to
gender, age, educational status, and income le-



vel are given in Table 1. When Table 1 is exami-
ned, a homogeneous distribution is observed
according to gender. Of the 500 patients who
participated in the survey, 247 were female
and 253 were male. In order to determine the
age of the participants, this part of the ques-
tionnaire was asked open-endedly and then
scaled. It is determined from the questionnai-
re forms obtained that a significant portion of
the participants are relatively middle-aged. In
particular, the fact that 324 out of 500 partici-
pants are in the 31-50 age group is proof of this
judgment. While the number of participants
under the age of 18 is 9, the number of parti-
cipants over the age of 61 is only 18 (Table 1).

Table 1: Analysis of Demographic Variables
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treatment history related to RCT, they were
asked to leave the question blank. The respon-
ses to the questions in this group, which con-
sisted of a total of 12 questions, were reported
using the frequency analysis method (Table 2).

Table 2: Knowledge Level of Root Canal Treatment

Question

Do you have any information about
root canal treatment?

Presented Option

Frequency

Yes, [ have sufficient information.

110

Thave partial information.

225

No, I do not have any information.

165

How did you get the information
you have about root canal
treatment?

From friends and/or acquaintances.

42

By researching on the internet and/or social media.

34

From my dentist

264

What do you think is the name of
the department that deals with
root canal treatment?

Endodontics

150

I don’t know

350

How many years do you think a
root canal treatment will be valid?

1-5 Years

88

6-10 Years

133

11-20 Years

44

Lifetime

70

If a tooth that has undergone root
canal treatment hurts, why/who
do you think it is caused by?

My Dentist

104

Poor Oral Hygiene

153

I consider such a situation normal and I don't
blame anyone.

Do you think root canal treatment
is a difficult procedure?

Yes, I see it as a difficult process.

200

No, I do not see it as a difficult process.

120

Tdon't have any information.

Have you had root canal treatment
before?

Yes

290

No.

184

As a result of the answers given to the questi-
on posed to determine the educational level
of the participants, it is seen that more than
80% of the participants have high school and
higher education. In particular, the fact that
50.4% of the participants, in other words, more
than half of the participants, have a bachelor's
degree reveals that the participant profile is
an educated segment. When the question re-
garding income level is asked, it is evidenced
that more than half of the participants have an
income above the minimum wage. It can be
said that the group declaring income below
the minimum wage stems from the unemplo-
yed group under the age of 18 and the midd-
le-aged group consisting of retirees (Table 1).

After determining the demographic characte-
ristics, questions related to this field were as-
ked to the participants in order to determine
the level of knowledge about RCT (Table 2).
In addition, if the participant had a history of
treatment related to RCT, their experiences
and preferences were asked. In this section, if
the patient had no previous experience and

Demography Frequency Percentage
Female 247 49.4 If you have had root canal | Good. 134
Gender Male 253 50.6 treatment before, how would you | Normal 36
describe th ience?
18 and below 9 8 CERDDE v Bad 120
19-30 74 148 - — - —
N 3140 153 306 Private Examination/Private Clinic 180
ge 4150 171 342 Where did you have your root | Ministry of Health Affiliated Hospital/Mouth and [ 40
=160 75 50 P Dental Health Center i
i iEEoTe i T University Hospital/Dental Hospital 70
Primary School 70 14.0 Do you know the title of the | Dentist 110
Middle School 15 3.0 physician who performed your ["Endodontics Specialist 44
Education Level High School 158 316 root canal treatment?
: Intern 26
University 252 504 :
Postgraduate 5 10 U Lol A
B : Would you choose root canal | Root Canal Treatment 304
elow Minimum Wage 15 3.0 : -
Mini W 181 362 treatment or one of the alternative | Tooth Extraction 10
AMIMUM A 35e : treatments listed below?
Income Level 3600-5000 209 418 Tooth Extraction + Implant 1
5001-6500 75 15.0 Idon't have any idea 185
8650 and above 20 4.0 If you prefer extraction instead of | Root canal treatment is not a successful treatment_| 6

root canal treatment, what is the
reason?

A previous bad treatment experience 4

The implant is a healthier procedure after | 1

In the last stage, regression model was used.
The main purpose of the regression model is
to determine which one(s) of the demographic
characteristics have a statistical effect on the le-
vel of knowledge of RCT. For this purpose, 12
questions measuring the knowledge level of
the participants were included in the analysis
as dependent variables, and the gender, educa-
tion level, age, and income level of the partici-
pants were included as independent variables.
As a result of the analysis performed by es-
tablishing a Least Squares regression mo-
del, the R* (74.71%) and adjusted R* (50.40%)
figures, which measure the model signifi-
cance, show that the model is significant.

Then, as a result of the analysis conducted
with the help of the E-views program, it was
determined that three of the four variab-
les (age, education level and income level),
which were determined as independent va-
riables, statistically affected the level of RCT
knowledge at 5% significance level (Table 3).
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Table 3: Results of the Regression Model

VARIABLE Coefficient Std. Error T-statistic Probability

(P Value)

C 3.189 0.195 16.361 0.000

Gender -.006 063 -.093 926

Age -063 031 -2.021 044

Education Level 147 .036 -4.127 .000

Income Level 130 .036 -3.652 .000

0.747166
0.504039
0.605211
15.38376
-40.44448
12.68732
0.000001

9.032326
0.859375
1.933808
2.130632
2.007874
2.208878

R-squared
Adjusted R-squared
S.E. of regression

Mean dependent exists
S.D. dependent exists
Akaike info criterion
Schwarz criterion
Hannan-Quinn criter.
Durbin-Watson stat

Sum squared resid
Log likelihood
F-statistic

Prob(F-statistic)

According to the results of the regression model
in Table 3, the gender status of the participants
does not statistically affect the level of RCT
knowledge at 5% significance level (p=0.926).
On the other hand, all other independent va-
riables (age, education level and income level)
affect the dependent variable RCT since the p
value is lower than 5% significance level. The
p-values and model coefficient values show that
RCT knowledge decreases with age, but increa-
ses with income and education level (Table 3).

DISCUSSION

Endodontics is a specialty that has been cons-
tantly evolving over the last fifty years, in-
corporating a variety of modern tools that help
to preserve the patient's natural teeth, thus
helping to ensure the patient's normal functi-
on and aesthetics. The knowledge of patients
planning to undergo endodontic treatment
can be influenced by different information they
receive from friends, family members, media,
or visits to dental clinics. The aim of this study
was to examine the level of knowledge and at-
titudes of dental school patients toward RCT.

The first question that comes to mind when as-
sessing patients' knowledge and awareness of
RCT is whether patients have knowledge about
RCT. In studies that have examined this ques-
tion, it was found that the proportion of pa-
tients who stated that they had no idea about
RCT to the relevant question varied betwe-
en 24% and 72% (9, 11, 13 - 15). The fact that
this range is wide suggests that it depends on
the population studied. Similarly, 33% of the
patients in the current study reported that
they did not have any information about RCT.
Even in patients who come to the dental scho-
ol for routine dental examination, the fact that

a significant proportion of patients responded
that they did not have any information draws
attention to the necessity of informing patients.
In previous studies, the proportion of those who
reported receiving information about RCT from
dentists ranged from 13.5% to 64.9% (6, 16, 17).

According to the results of the current study,
77.6% of those who answered the question of
where they obtained information about RCT
from stated that they obtained it from the-
ir dentist. While the patients’ main source of
information about RCT was dentists (77.6%),
there was no significant difference between
obtaining information from social media or the
internet (10%) and from friends (12.4%). The
source of information obtained from the in-
ternet can be of varying quality, ranging from
professional reviews by colleagues to personal
opinions and anecdotes of patients. As a result,
information obtained from the internet may
lead to misinformation, stress, and increased
tendency to self-diagnosis or self-treatment
(18). In the current study, although the rate of
information acquisition from the internet or so-
cial media was not very high, it was still found
to be effective. It is very likely that the effecti-
veness of these sources will increase over time.
However, although these sources have the ad-
vantage of easy accessibility, it should not be
ignored that their reliability is questionable.

Tassoker et al. (1) asked about the specialty
where RCT was performed and 27.6% of the
participants answered that it was the en-
dodontic department. In the current study,
30% of the patients answered the simi-
lar question as an endodontic department.

RCT is a successful treatment method when
performed by both dentists and endodontists,
with a retention rate of 98% in the first year and
86% in the 10th year (19 - 21). Among those
who answered the question of how many ye-
ars the RCT would be valid, 34% said up to 10
years, and 66% said more than 10 years. It is un-
derstood that the majority of the participants
expect a long life expectancy from the RCT.

A question similar to the question of why/whom
it is caused by in case of pain in a tooth that has
undergone RCT was not seen in similar studies



we examined (9 - 10, 12, 17). When asked who
or why they would blame for the pain in a to-
oth with RCT, 31% said the dentist, 45.7% said
poor oral hygiene, and 23.3% said they would
not blame anyone. Informing the patients be-
fore and after the application of RCT may re-
duce the 31% who may blame the dentist.

In the current questionnaire, when asked if
RCT was a difficult procedure, 40% respon-
ded that it was a difficult procedure, 24% that
it was not a difficult procedure and 36% had
no idea. Jancezarek et al. (22) asked about the
experience of RCT and 34% answered that
the experience was poor. lyer et al. (6) repor-
ted that 43.75% reported anxiety during the
RCT experience. Although these studies were
conducted in different countries and by diffe-
rent physicians, similar results were obtained.
As a result of the current study, in accordan-
ce with the literature, the necessity of studies
aimed at relieving anxiety in patients and the
need for advanced training in RCT is evident.

lyer et al. (6) reported that 51.69% of middle-a-
ged people preferred private clinics over public
hospitals. The reasons for this were that private
clinics were cleaner and appointments could be
made in a shorter time. According to Al Johara's
study (23), the factors that determine patients'
approach when choosing an institution are the
level of knowledge of the physician, communi-
cation, convenience, cost, and clinical facilities.
According to the results of the study by Igbal
et al. (24) it was stated that professional expe-
rience, staff courtesy and sincere behavior were
effective in patients' choice of institution. In the
current study, the majority of the participants
preferred private clinics in line with the litera-
ture. These findings suggest that state-sponso-
red dental health services should be improved.

When the participants were asked if they knew
the title of the physician who performed their
treatment, 180 patients (62%) stated that they
knew and 110 patients (38%) stated that they
did not know. Of those who indicated that they
knew, 110 patients indicated that they had un-
dergone RCT with a dentist, 44 with an endo-
dontic specialist and 26 with a dental intern. It is
seen that most of the patients who underwent
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RCT have information about the title of the phy-
sicians who performed this treatment. | In the
study by Janczarek et al. (22) it was reported that
95% of the participants had information about
the titles of the physicians who performed RCT.

Past experiences or pain expectations are con-
sidered to be an important factor in patients
avoiding dental treatments (25). Bansal and
Jain (15) reported in their study that 16% of
patients preferred tooth extraction instead of
RCT. In the current study, the preference for to-
oth extraction over RCT was found to be lower
at 2.2%. This can be attributed to the 37% who
stated that they had no opinion. In order to
improve the treatment approach, especially in
patients who state that they have no idea, it
is necessary to prevent misconceptions such
as misinformation, fear and anxiety, that is, to
increase knowledge and awareness about RCT.

It is noteworthy that patients' knowled-
ge levels and perspectives on RCT may
vary according to socioeconomic factors.
It appears that the majority of patients rece-
ive information about RCT from their den-
tist. So that informing the patients before
and after RCT is an issue that should be emp-
hasized. More effective information may be
beneficial in raising awareness on this issue.
In addition, although it is less preferred by pa-
tients as a source of information, the use of mass
media such as social media with the right strate-
giescanhelptoincrease awarenesson thisissue.

This study is a self-report survey. Therefore,
there is a possibility of response bias in the
data obtained. The more specific questions of
the survey led to a reduction in the number
of participants answering these questions, so
not all participants were able to answer all the
questions. This study is limited in its genera-
lizability as it only represents the views of pa-
tients who visited AFSU Faculty of Dentistry.
Patients in other regions of Tiurkiye may have
different views. Further studies on the level of
knowledge and awareness of RCT should be
conducted on a larger scale, taking into ac-
count possible variations in responses among
populations from different socioeconomic
strata and different regions of the country.
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OZET

AMAC: Sinir yaralanmalari, genellikle cesitli nedenlerden kay-
naklanan ciddi saglik sorunlar olup, genellikle uzun sureli re-
habilitasyon gerektirir. Bu yaralanmalarin tedavisinde kullanilan
geleneksel yontemler cogunlukla yetersiz kalmakta ve yeni
tedavi yaklasimlarinin arastirlmasini gerektirmektedir. Bitkisel
kokenli aktif bilesiklerin sinir rejenerasyonu tizerindeki etkileri
Uzerine yapilan arastirmalar, potansiyel yeni tedavi secenekleri
sunabilir. Bu baglamda, Myrtus communis'in sinir rejenerasyonu
Uzerindeki etkilerini arastiran bu calisma, sinir yaralanmasi te-
davisi alaninda 6nemli bir boslugu doldurmayi amaglamaktadir.

GEREC VE YONTEM: Bu calismada, Myrtus communis'in etkin-
ligi deneysel siyatik sinir yaralanmasi modelinde degerlendiril-
di. Otuz iki disi Wistar Albino sican dort gruba ayrildi: Kontrol,
Sham, Grup | ve Grup Il. Siyatik sinir yaralanmasi indiklendi ve
Myrtus communis tedavisi gastrik lavaj yoluyla uygulandi. Hay-
vanlarin motor fonksiyonlari, duyusal fonksiyonlari, elektrofiz-
yolojik ol¢timleri, biyokimyasal parametreleri ve histopatolojik
degerlendirmeleri incelendi.

BULGULAR: Myrtus communis'in siyatik fonksiyonel indeks (SFI)
degerlerinde hizl iyilesmeye katkida bulundugunu gosterdi.
Benzer sekilde, duyusal degerlendirme ve elektrofizyolojik 6l-
cimlerde de olumlu etkiler gozlendi. Biyokimyasal analizler,
Myrtus communis'in antioksidan kapasiteyi artirdigini ve oksi-
datif stresi azalttigini gosterdi. Histopatolojik incelemeler, Myr-
tus communis ile tedavi edilen gruplarda daha az akson dejene-
rasyonu, ddem ve vakuolizasyon oldugunu ortaya koydu.

SONUC: Bu calisma, Myrtus communis'in siyatik sinir yaralanma-
sinin tedavisinde potansiyel bir terapotik ajan olarak kullanila-
bilecegini sonucuna varmistir. Bu bulgular, Myrtus communis'in
sinir yaralanmasi sonrasi iyilesme siirecinde destekleyici bir rol
oynayabilecegini distindirmektedir. Bununla birlikte, bu so-
nuglarin klinik uygulamalara donusturilebilmesi icin daha fazla
arastirmaya ihtiyac oldugu unutulmamalidir.

ANAHTAR KELIMELER: Myrtus Communis, Siyatik sinir hasari,
Terapdtik etkinlik, Periferik sinir rejenerasyonu, Anti-inflamatu-
ar etkiler.
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Kabul Tarihi / Accepted:16.09.2024

ABSTRACT

OBJECTIVE: Nerve injuries, often resulting from various cau-
ses, pose serious health issues that typically require prolonged
rehabilitation. Conventional methods used in the treatment of
these injuries are often inadequate, necessitating the explora-
tion of new treatment approaches. Research on the effects of
plant-derived active compounds on nerve regeneration may
offer potential new treatment options. In this context, this
study investigating the effects of Myrtus communis on nerve
regeneration aims to fill an important gap in the field of nerve
injury treatment.

MATERIAL AND METHODS: In this study, the efficacy of My-
rtus communis was evaluated in an experimental sciatic nerve
injury model. Thirty-two female Wistar Albino rats were divided
into four groups: Control, Sham, Group |, and Group Il. Sciatic
nerve injury was induced, and Myrtus communis treatment was
administered via gastric lavage. The animals' motor functions,
sensory functions, electrophysiological measurements, bioc-
hemical parameters, and histopathological evaluations were
examined.

RESULTS: The results demonstrated that Myrtus communis
contributed to rapid improvement in sciatic functional index
(SFI) values. Similarly, positive effects were observed in sensory
assessment and electrophysiological measurements. Biochemi-
cal analyses indicated that Myrtus communis increased antioxi-
dant capacity and reduced oxidative stress. Histopathological
examinations revealed less axon degeneration, edema, and va-
cuolization in the groups treated with Myrtus communis.

CONCLUSIONS: This study concludes that Myrtus communis
could be used as a potential therapeutic agent in the treatment
of sciatic nerve injury. These findings suggest that Myrtus com-
munis may play a supportive role in post-nerve injury recovery.
However, it should be noted that further research is needed
before these results can be translated into clinical applications.

KEYWORDS: Myrtus Communis, Sciatic nerve injury, Therapeu-
tic efficacy, Peripheral nerve regeneration, Anti-inflammatory
effects.
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INTRODUCTION

Peripheral nerve injury (PNI) stands as a pre-
valent consequence of traumatic incidents (1),
with an estimated incidence ranging from 13 to
23 cases per 100,000 individuals (2). These in-
juries can arise from various sources including
mechanical, chemical, and thermal factors (3).
PNI can disrupt motor and sensory functions,
affecting both efferent (motor and autonomic)
and afferent (sensory) pathways. This disrupti-
on can significantly impair a person's functional
abilities and work capacity (4, 5). Treatment stra-
tegies for PNI focus on surgically repairing the
damaged nerve or improving patients' quality
of life through medical interventions (6). Howe-
ver, there remains a lack of consensus regarding
the optimal approach for PNI treatment. Cur-
rent methods for treating PNl include a range of
interventions. These interventions encompass
non-steroidal anti-inflammatory drugs, steroi-
ds, nerve growth factors, erythropoietin, thyroid
hormone, growth hormone, adrenocorticotro-
pic hormone, and insulin-like peptides, among
others, used in experimental settings (7 - 12).

Myrtle (Myrtus communis L., MC) is a plant from
the Myrtle family commonly found in the Me-
diterranean region (13). The primary compoun-
ds in MC leaves include phenolic acids (such
as gallic acid, ferulic acid, caffeic acid, syringic
acid, and vanillic acid), flavonoids, water-solub-
le tannins (gallotannins), proanthocyanidins,
and essential oils (including a-pinene, myris-
tenyl acetate, 1,8-cineole, limonene, and lina-
lool) (14). Recently, plants with high levels of
phenolic compounds, polyunsaturated fatty
acids, and essential oils have gained attention
for their potential health benefits, such as an-
tioxidant, anticancer, and anti-inflammatory
effects (15). MC leaves and fruits are known
for their anti-inflammatory, antifungal, antiba-
cterial, neuroprotective, hepatoprotective, an-
ticancer, antidiabetic, and antiviral properties,
as well as their ability to scavenge free radi-
cals due to their antioxidant activity (16 — 20).

In this study, we aimed to evaluate the effica-
cy of Myrtus communis in sciatic nerve injury.

MATERIALS AND METHODS
Study Design

The research was conducted at the Experimen-
tal Animal Laboratory of Afyon Kocatepe Uni-

versity between January and March 2022. All
animals involved in the study were treated with
care and in accordance with the standards set
forth in the National Institutes of Health's Gui-
de for the Care and Use of Laboratory Animals.

Animals

The study used thirty-two female Wistar Albino
rats, each weighing between 250-300 grams
and aged 4-6 months. These rats were obtai-
ned from the Experimental Animal Production
and Research Center in Afyonkarahisar, Tur-
key. Due to the unavailability of male rats and
project timeline constraints, female rats were
used. The rats received normal rat chow and
unlimited water prior to the experiment. For
a minimum of one week, they were kept in si-
milar cages with regulated temperatures, 50%
humidity, and a 12-hour light/dark cycle. Up
to eight rats might be housed in each cage.

Anesthesia and surgical procedures

80 mg/kg of ketamine hydrochloride and 5 mg/
kg of xylazine hydrochloride (both from Alfasan,
The Netherlands) were injected intraperitoneal-
ly toinduce anesthesia; further doses were given
as needed. Throughout the procedure, electro-
cardiography (ECG) was monitored to keep the
patient's heart rate between 190 to 260 beats
per minute. An infrared lamp was used to ma-
intain the rats' body temperature between 35.5
and 37.5°C, which was measured using a rectal
probe. On a table, the rats were placed supine.
Using microsurgical procedures, a single sur-
geon carried out each stage of the procedure.

After shaving, the right gluteal area was cleaned
with a povidone-iodine antiseptic solution. The
femoral biceps muscle was exposed through
an oblique incision made in the right lower leg,
which was made after the hip joint crease. The
right sciatic nerve was exposed by blunt dissec-
tion, which released it from the tissues surroun-
ding it from the sciatic process to the popliteal
area. A bulldog clamp, measuring approxima-
tely 2 cm in length, was used to compress the
nerve for 60 seconds at its midpoint. Following
compression, 4-0 silk sutures were used to liga-
te the damaged area, and the wound was clo-
sed. Treatment for myrtus communis was star-
ted as soon as possible following nerve damage
and continued for eight weeks using gastric
gavage. After nerve injury, treatment for my-
rtus communis began immediately and invol-
ved once-daily gastric gavage for eight weeks.



Experimental groups

Four groups of eight rats each were random-
ly selected from the group of rats (n = 8).

Control: Absence of involvement.

Sham: Despite the exposed and damaged sci-
atic nerve, no more care was provided beyond
the standard course of antibiotics.

Group I: 100 mg/kg (0.3 ml) of Myrtus communis
was given daily along with a sciatic nerve da-
mage.

Group II: 150 mg/kg (0.3 ml) of Myrtus commu-
nis was given daily along with a sciatic nerve
damage.

Following the surgery, the rats received an-
tibiotic therapy for seven days and were ma-
intained for eight weeks. The rats were killed
at the conclusion of this time by intracardiac
injection of 150 mg/kg of sodium thiopental.

Evaluation Tests

Functional Gait Assessment

Toensureuniformwalkingdirection,a42x8.2x12
c¢m walking track ending in a dark room with a
wooden floor was prepared. The rats' paws were
dipped in ink, and paper was placed on the flo-
or to capture their footprints. The rats were tra-
ined to walk on a track with closed sides and a
dark shelter at one end, following the method
described by De Medicanelli et al. (21). The fo-
otprints were used to measure the distance
between the heel and toe (print length, PL), the
distance between the first and fifth toes (stride
width, TS), and the distance between the second
and fourth toes (intermediate toe spread, IT)
with a millimeter ruler. The obtained footprints
were subjected to Sciatic Functional Index (SFI)
evaluation, calculated using the Bain-Macci-
non-HunterSciatic Functional Indexformula(22).

SFI = [-38.5 (EPL-NPL/NPL) + 109.5 (ETS-NTS/
NTS) + 13.3 (EIT-NIT/NIT)-8.8]

E: experimental, N: normal, PL: print length, TS:
the total spread of toes (15t to 5%), IT: the spread
of intermediate toes (2™ to 4%).

SFlranges from O fora normal nerveto-100fora
nerve that has lost all motor function. The range
of values is contingent upon the severity of the
damage. SFl was determined prior to injury, 24
hours following injury, and one, two, three, four,
five, six, seven, and eight weeks following injury.
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Sensory Function Test (Pinch test)

Pinch test was used to evaluate the return
of sensory function. A stimulus was given
by squeezing the tip of the big toe towards
the knee with forceps. Foot withdrawal ref-
lex was evaluated between 0-3 points. Abo-
ve the ankle was evaluated as 1 point, me-
tatarsal area as 2 points, and pulling reflex
at the level of the big toe as 3 points. A score
of 0 was given if there was no pulling reflex.
Using the pinch test, functional sensory reco-
very was examined. The foot's skin was sque-
ezed with forceps, and the rats were handled
gently and not subjected to stress (Splinter &
Potts-Smith, Leica, NuUloch, GmbH, Germany).
The response levels were assigned a grade
of 0 for no response, 1 for weak response, 2
for mild response, and 3 for strong response.

Electrophysiologic Evaluation

At 0 hours, 4 weeks, and 8 weeks, Electromyog-
raphy (EMG) recordings were made of all the
rats in the control, sham, group 1, and group 2
in order to evaluate nerve injury. Rats were gi-
ven ketamine at a dose of 140 mg/kg without
muscle relaxant. Using stainless steel needle
electrodes, the recording was done with the ac-
tive electrode inside the tibialis anterior muscle
and the reference electrode, in accordance with
the muscle-tendon concept, on the tendon of
the same muscle. The ground electrode was
placed between the stimulator and the active
electrode. A 0.2 ms square wave stimulus at the
lowest stimulus intensity (1.5-8 mA) that would
supramaximally activate the sciatic nerve wit-
hout propagating to the surrounding area was
applied to the active electrode at the level of
the "sciatic bulge," proximal to the nerve in-
jury. For the sciatic nerve (right leg), at least th-
ree repeats of the amplitude and morphology
were recorded. Then, the distal latencies and
compound muscle action potential (CMAP)
negative peak amplitude were measured.

Histologic Evaluation

Following the EMG testing, the rats were sla-
ughtered by administering a fatal dosage of
intracardiac Thiopental sodium injection. Sub-
sequently, 2 cm long nerve samples were col-
lected for histological analysis. To histological
analyses, tissue samples obtained from the
sciatic nerve were preserved in a 10% buffe-
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red formalin solution. Tissue samples that had
been fixed with formalin were trimmed to a thi-
ckness of 2-3 mm and acceptable dimensions,
and then inserted into tissue tracking casset-
tes. Following an overnight rinse in tap water,
the samples were immersed in 50%, 70%, 80%,
96% absolute alcohol, xylol, xylolised paraffin,
and paraffin melted at 56-58°C for 2 hours each.
They were then sealed in paraffin. A 5-micron
thick portion of each paraffin block was cut
using a microtome (Leica, RM 2245) and then
placed on slides using a water bath (Leica, HI
1210). Following a 10-minute drying period in
a Thermo Histopathological oven, they were
ready for use in histological techniques. Fol-
lowing a 10-minute drying period in a Thermo
Histopathological oven, they were ready for
use in histological techniques. Following the
procedure described by Luna in 1968 (23), all
sections were stained with haematoxylin-eosin
(HE) in absolute, 96%, 80%, 70%, 50% alcohol
series, and xylol series. The stained prepara-
tions were visualised using a binocular light
microscope manufactured by Nikon, Eclipse
Ci, based in Tokyo, Japan. Microscopic images
were captured using the required equipment
(Nikon DS FI3, Mikroscopic Digital Camera
Systems, Tokyo, Japan). Evaluation of axonal
degeneration, vacuolization, and edema was
conducted (Figure 1). Objective morphometric
evaluations were conducted by two separate
investigators using a 10X200um magnification.
Resolution of disagreements among the inves-
tigators was achieved by team deliberation.
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Arrow: Axonal degeneration. Arrowhead: Vacuolization. Curved
Arrow: Edema. C, Group 1. Thick Arrow: Axonal degeneration.
Arrowhead: Vacuolization. Curved Arrow: Edema. D, Group 2.
Thick Arrow: Axonal degeneration. Arrowhead: Vacuolization.
Curved Arrow: Edema.

Oxidant/Antioxidant Capacity Measurements in Blo-
od Samples

Quantification of total antioxidant status (TAS)
and total oxidant status (TOS) levels, as well as
NGF and TGF-( levels, was conducted in nerve
cells to examine the impact of Myrtus communis
therapy on oxidant and antioxidant parameters.
Following the procedure, venous blood was
collected 8 weeks later, and the resulting se-
rum samples were stored at a temperatu-
re of -80°C. Measurements of Nerve Growth
Factor (NGF) in the serum (Bioassay Tech-
nology Laboratory, catalog No.. EO0539Ra,
Shanghai, China), TAS (Bioassay Technology
Laboratory, catalog No.. E1710Ra, Shanghai,
China), TOS (Bioassay Technology Laboratory,
catalog No.: E1512Ra, Shanghai, China), and
Transforming Growth Factor-Beta (TGF- ) (Bi-
oassay Technology Laboratory, catalog No.:
E1688Ra, Shanghai, China) were performed
using the VGt Lambda Scan 200 ELISA devi-
ce (Bio-Tech Instrument, Winooski, VT, USA).

Preparation of Myrutus communis

The leaves and stems of the myrtle tree are bo-
iled at a concentration of 6 g/L in 100°C water
for 15 minutes. The extracts are then subjected
to a rotary evaporator to roughly remove the
water, and the remaining portion is lyophilized
to completely remove the water. Subsequent-
ly, solutions of 150 ug/mL are prepared from
each of the samples and sterilized in an au-
toclave at 120°C for 1 hour. The solutions are
stored in 50 mL Falcon tubes at +4°C for use
in experiments. Alcohol extracts are prepared
using a Soxhlet apparatus, and the alcohol
is evaporated using a rotary evaporator (Ak-
say, 2016). The myrtle tree extract was provi-
ded by Ars Arthro Biotechnology Inc., Ankara.
Note: Systemic toxicity studies of the myrt-
le tree extract were conducted in accordan-
ce with I1SO 10993-11 standards, and no side
effects were observed. Additionally, skin and
eye irritation and sensitization tests showed
that the plant extracts used did not cause
irritation or sensitization on the skin (SAN-
TEZ-0352.5TZ.2013-2 project final report).

Variables

The main dependent variable of the research
was the levels of SFI. Secondary outcome factors
in the study included biochemical markers rela-



ted to oxidants and antioxidants, as well as histo-
logic and neurophysiologic metrics. The groups
of rats served as the independent study variable.

Ethical Committee

The study protocol received approval from the
Local Ethics Committee for Animal Experiments
at Afyon Kocatepe University in Afyonkarahisar,
Turkey (Approval No: 49533702/04, Date: Janu-
ary 20, 2023).

Statistical Analysis

Computerized data were inputted and analysed
using SPSS 25.0 software developed by SPSS
Inc,, basedin Chicago, IL, USA. Quantitative data
were displayed using frequencies, percentages,
mean, and standard deviation (SD). An analysis
of the normal distribution of numerical data
was conducted using the Shapiro-Wilks test.
An Independent Samples Analysis of Variance
(One Way ANOVA) was employed to compare
the groups based on each parameter. The Dun-
can multiple comparison test was employed to
compare each group pairwise. Furthermore, a
repeated measures ANOVA was used to compa-
re each group based on time (Pre-op, Post-op
24 hours, 1. week, 2. week, 3. week, 4. week, 5.
week, 6. week, 7. week, 8. week). The standard
statistical significance level was set at 0.05..

RESULTS

Motor Function Evaluation

According to the results of this test, the SFI
was between (0 and -10) in healthy rats, indi-
cating normal motor function. When the scia-
tic nerve functional index results were analy-
zed, when the differences between all groups
were examined, differences were found betwe-
en the groups at 24™ hour and 1 week. At 24
hours, the control group was significantly hi-
gher than groups 1 and 2 and similar to the
sham group. The sham group was similar to
all groups (p=0.028). At the 1t week evaluati-
on, SFl values of the control and sham groups
were similar. Group 1 and group 2 were simi-
lar to each other and had significantly lower
SFI values than the other groups (p=0.024).

The SFl values of group 1 at Oth hour, 24th hour
and 1st week were significantly lower and si-
milar at 2nd week and later (p<0.001). SFI va-
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lues of group 1 at 24 hours were significantly
lower than SFI values measured at all other
times (p<0.001). Group 1; 1t week SFI value
was significantly higher than 24™ hour and
significantly lower than Oth hour, 7" and 8"
week SFI values. Group 1; 1t week SFI value is
similar to the SFI measurements at weeks 2-6.

Group 2; SFI value at hour 0 is similar to the
measurements at week 3 and later. The 24"
hour SFI value is the lowest SFI values mea-
sured. Week 1 and week 2 SFI measurements
are similar and significantly lower than all
other times except 24 hours (p<0.001). Tab-
le 1 and Graph 1 show the evaluation of
SFI values over time and between groups.

Table 1: Comparison of SFI measurements by time and groups

v v 0
Growp 0% ) ihour  Ihweek 2vweek 3tweek X' Shweek 6%week 7hweek O F p
s hour week week

C°';"" 890+ 890':02 890402 890:02 890:02 B890:0, 89002 B890:0, 8900, 8900, -

028 8 8 8 8 28 8 28 28 28

Sham 9,10+ 24,314Bx2 9,004456 11,36%5 10,33:4, 851:16 15313, 2,36:18 10,01#1 8531 1,426 0,197
9,19 9,10 8 37 77 /58 38 A2 2,45 5,09

Growp Béat

0,702£1 <0,00
1 +

3749842 1646801 11,113+ 9,46:+8, 557w+ 5481 53119 0,881 6,268
346 2,82 1

599 4,25 2,53 14,83 60 109 3,16 38

“";"" 9,83 391381 2175%+1 1590041 6,19:29,7 419445, 11,6726 1083 683126, 74216 9,022

<0,00
*
4,13 8,79 2,25 397 8 57 49 5,00 62 86 1

F 1,163 3529 3,682 0,622 0,529 0393 1,558 1,003 1395 1,163

p 0342 0,028* 0024 0607
*:p<0.05 A, B: Differences

0,666 0,759 0222 0,406 0265 0236
een means with different letters in thy

nare significant (p<0.05).

a,b, c: Differences between means with different letters in the same row are significant (p<0,05).
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Graph 1: Evaluation of Sciatic Functional Index (SFI

Sensory Evaluation

At 24 hours, group 1 and group 2 are simi-
lar and significantly lower than the others, all
other groups are different from each other
(p<0.001). At 1-4 weeks, the control group is
significantly higher than the others, all other
groups are similar (p<0,001). At week 5, cont-
rol group and group 2 are similar and higher
than the others, all other groups are different
from each other (p<0,001). At week 6, the sham
group was significantly lower than the others
and the other groups were similar (p<0,001).
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The results of pinch test in the sham group were
similar to hour 0 and higher than all other times
at week 7 and week 8. The 24™ hour pinch va-
lue was lower than all other times. Between 1¢
and 6™ week, pinch tests were similar (p<0.001).

Group 1; pinch test results were similar and
higher than other times at 0™ hour and 4%
week and all times thereafter. 24" hour was
lower than all other times. Between 1 and
3rd week, pinch tests were similar (p<0.001).

Group 2; pinch test results were similar and
higher than all other times at Oth hour and 5%
week and all times thereafter. 24" hour was
lower than all other times. Between 1st and 4th
week, pinch tests were similar (p<0.001). Table
2 and Graph 2 illustrate the comparison of pin-
ch test measurements across time and groups.
Comparison of CMAP Amplitude measurements

Table 2: Comparison of Pinch test measurements according to
time and groups

Groups Othour  24thour  Istweek  2ndweek  3tweek  4thweek  Shweek  6hweek  7hweek 8% week F P

Control 3,00:0,00 3,00%0,00 3,004+0,00 3,004+0,00 3,004+0,00 3,00%+0,00 3,004£0,00 3,0040,00 3,00+0,00 3,00:0,00
Sham  3,00:40,00 125%0,46 17582046 175%:046 2,008:0,00 2,00%£0,00 22502046 2,38%:052 2,88:0,35 3,0040,00 27,563 <0,001*
Gn;up 3,00:£0,00 1,00¢c£0,00 16382052 1,63%£052 2,009+0,53 2,38%:+0,74 2,63%:0,52 2,88%+0,35 2,88:+0,35 2884035 34,080 <0,001*

G’;“" 30003000 1006:20,00 22582071 188035 213035 213035 30042000 30044000 300::0,00 300000 40,948 <0,001*

F - 139222 12685 21,137 18,159 9333 8,556 7212 0,667 1,000

P - <0,001*  <0,001*  <0,001*  <0,001*  <0,001*  <0,001* 0,001* 0,580 0,407

*p<005 A, B, C: Dif different letters in (p<003)

a,b,: Differences between means with different ltters in ignifcant (p<0,05),
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Graph 2: Evaluation of the Pinch Test
Comparison of CMAP Amplitude Measurements

In 24-hour measurements, the control group
was similar to group 2 and significantly higher
than the other groups. Sham group was similar
to group 1 and significantly lower than all other
groups and group 1 and group 2 were similar to
each other (p=0.006). No difference was found
between the groupsin the 1tand 2" month me-
asurements (p=0.127, p=0.324, respectively).

CMAP values measured at 24" hour and
1** month were similar in the sham group.
The 2™ month CMAP value was signifi-
cantly higher than the 24™ hour (p=0.038).

No difference was found in the measurements
of the control group according to time. No sig-
nificant difference was found in the CMAP va-
lues of group 1 and group 2 according to time
(p=0.335, p=0.929, respectively). Table 3 and
Graph 3illustrate the comparison of CMAP amp-
litude measurements across time and groups.

Table 3: Comparison of CMAP Amplitude measurements accor-
ding to time and groups

Groups 24thhour 1st month 2rdmonth F p
Control  18844+627mV  1884+627mV 18844627 mV
Sham 9,3300+1,95mV  12,7%+395mV  14,09+4,33mV 4,151 0,038*
Gorup1  13,145¢:524mV  12,89¢718mV  17,11¢593mV 1,822 0,335
Gorup2  1543%:553mV 1631526 mV  1579+370mV 0,074 0,929
F 5,051 2,072 1,212
p 0,006* 0127 0,324

% p<0,05 A, B, C: Differences between means with different letters in the same column are significant (p<0,05).

a, b: Differences between means with different letters in the same row are significant (p<0,05).

CMAP Amplitude
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Graph 3: Evaluation of Compound Muscle Action Potential
(CMAP)

Comparison of Latency Measurements

In 24-hour measurements, the control group
was similar to group 2, and the latency va-
lue of the control group was significantly
shorter than sham and group 1. Sham group
was similar to group 1 and the latency va-
lue was significantly longer than group 2.
Group 1 and group 2 were similar (p=0.002).

No difference was found in the measure-
ments of the control group according to time.
In the sham group, the 24 hour latency va-
lue was significantly longer than the 1% and
2nd month (p=0.001). Group 1; 24 hour laten-
cy value is significantly longer than the 1st
and 2" month (p<0.001). Group 2; 24 hour
latency value is significantly longer than the
2" month. Group 2 1% month latency value



is similar to all times (p=0,003). Table 4 and
Graph 4 illustrate the comparison of latency
measurements according to time and groups.

Table 4: Comparison of Latency measurements according to
time and groups

Groups 24thhour 1stmonth  2ndmonth F P
Control  0,71¢20,29ms  0,712029ms  0,7120,29 ms
Sham  244/:146ms  0,67'202ms  0,83'+015ms 11,371  0,001*
Group1 1,78/%a10,58ms  0,76:0,12ms  0,68°20,12ms 23,041 <0,001*
Group2  1,345¢+0,41ms 08592026 ms  0,7020,12ms 8735  0,003*
F 6198 0,938 1,077
P 0,002* 0,435 0375
% p<0,05 A, B, C: Differences between means with different letters in the same column are significant (p<0,05).
a, b: Differences between means with different letters in the same row are significant (p<0,05).
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Graph 4: Evaluation of Latency

Comparison of Biochemical Parameters According to
Groups

TAS value in the control group was similar
to sham and group 1 and significantly lower
than group 2. Sham group TAS value was sig-
nificantly lower than group 1 and group 2.
Group 1 and group 2 were similar (p=0.002).

Control group TOS value was lower than sham
group, group 1 and group 2. Sham group
TOS value is higher than group 1 and group
2. Group 1 and group 2 are similar (p<0.001).
Control group NGF value was similar to Sham
and significantly lower than group 1 and
group 2. Sham group; similar to all groups.
Group 1 and group 2 are similar (p=0,058).

Control group TGF- B value; similar to Sham,
significantly lower than group 1 and group
2. Sham group is similar to all groups. Group
1 and group 2 are similar (p=0,024). Tab-
le 5 illustrate the comparison of bioche-
mical parameters according to groups.

Comparison of Histopathological Parameters

All groups differ from each other in terms of
axon degeneration. Axon degeneration was
evaluated as Sham group, group 1 and group 2
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in descending order. Axonal degeneration was
not detected in the control group (p<0.001). In
terms of edema, the control group was signifi-
cantly lower than all other groups and no ede-
ma was detected. Sham and group 1 were simi-
lar to each other and significantly higher than
group 2 (p<0,001). In terms of vacuolization, the
control group was significantly lower than all ot-
her groups and no vacuolization was observed,
Sham and Group 1 were similar and significant-
ly higher than Group 2 (p<0,001). Table 6 and
Graph 5 illustrate the comparison of histopat-
hological parameters according to groups. In
Figure 1, histopathological findings are shown.

Table 5: Comparison of biochemical parameters according to
groups

Control Sham Group 1 Group 2 F P
TAS(U/ml) 1962006 1,8240,04¢ 212401100 2240050 0,002%
T0S (U/mi) 7104032 110940460 9,70£0,250 9,340,300 0,001%
NGF(ng/L) 1172247716 1313246160 13729:574 140944910 0,058*
T6F-fng/t) 10035462 11279:5900  11666:4800 12328443 0,024*

* p<0.05a,b, c: differences between means with different letters in the same row are significant (p<0.05).

Table 6: Comparison of histopathological parameters accor-
ding to groups

Groups Axonal Degeneration Edema  Vacuolization

Control 0,004+0,00 0,00¢+0,00 0,00:40,00

Sham 2,507%0,55

2,000+0,00

2,000+0,00
2,179£0,41

2,33940,52

Group1 2,33a+0,52

Group 2 1,17¢40,41 1,17v+0,41 1,50040,55
F 61,429 70,667 34,867
p <0,001* <0,001* <0,001*

*: p<0.05 a, b, c: differences between means with different letters in the same column are significant (p<0.05).

Histopathological parameters

mContral M Sham Group 1 Group 2

Axon Degeneration Edema Vacuolization

Graph 5: Evaluation of Histopathological Parameters

DISCUSSION

In this study, different doses of Myrtus com-
munis in sciatic nerve injury showed earlier
improvement in SFI values, whereas no sig-
nificant difference in this improvement was
observed in those who did not receive treat-
ment. In the SFI index evaluation, the sciatic
nerve indices in group 1 and group 2 were si-
milar to the sham but significantly worse than
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the control group at 24 hours post-op. These
results were similar in all groups on average
at week 2. When the internal analysis of the
treated groups was conducted, the indices
were similar to baseline at week 2 in group 1
and similar to baseline at week 3 in group 2.

In the sensory evaluation, post-op, all groups
were similarly worse than the control group;
however, in group 1 at week 4, in group 2 at
week 5, and in the sham group at week 7, sen-
sory levels returned to values similar to baseline.

In the CMAP evaluation, sham had the lowest
postoperative nerve conduction, followed by
group 1 and, to a lesser extent, group 2. Howe-
ver, no significant difference was observed
between the treated and untreated groups.
When the latency values were analyzed, the
post-op. latency was the longest in sham
and no significant difference was observed
between the treated and untreated groups.

In biochemical examination, TAS value was
higher in treated than untreated patients. In
group 1, it was similar to the control group. It
was lower in the Sham group than the control
group. TOS value was highest in Sham, similar
and lower in groups 1 and 2, and lowest in the
control group. NGF value was lower in the cont-
rol group and similar in all other groups, but
the highest NGF value was found in group 2.
TGF- values were also higher in groups 1 and
2 compared to the control but similar to sham.

In the histopathologic evaluation of our study,
no damage was observed in the control group,
whereas histopathologic changes were obser-
ved in sham and other treatment groups. Axon
degeneration was the lowest in group 2 compa-
red to the other groups, then in group 1 and the
highest in sham. Edema was lowest in Group 2
and similar in Group 1 and sham group. Vacuoli-
zation was lowestin group 2 and similarin group
1 and sham group. When these results were ta-
ken into consideration, it was observed that 150
mg/kg dose provided histopathologically signi-
ficant changes in the healing of nerve injury.

Injuries to peripheral nerves can arise from mul-
tiple causes (3). Particularly in cases of crush in-
juries, many complications may arise, including
remyelination and demyelination, axonal rege-
neration and degeneration, focal, multifocal or

diffuse nerve fiber loss, and endoneural edema
(24). Loss of sensory and motor function after
severe PNI severely affects patients' lives (4). As
a result, it is critical to accelerate and improve
the restoration of injured axons (25). To date,
many surgical and non-surgical treatment ap-
proaches have been proposed for anatomical
and functional recovery of injured peripheral
nerves (5). The gold standard treatment of PNI
is still widely accepted as axon-to-axon anasto-
mosis (26), but factors such as the quality of axo-
nal outgrowth, the number of viable neurons,
the orientation of the regenerating axon and
the condition of the axon are crucial for optimal
nerve repair (27, 28). In addition, a number of
pathophysiological events, including apopto-
sis (29), oxidative stress (30), inflammation (31),
degradation of the extracellular matrix (27) and
many more, can compromise the healing pro-
cess in PNI. Microenvironmental conditions, cel-
lular and molecular activation have proven to
be really important in the nerve healing process
(32). After nerve injury, ischemia-reperfusion
injury due to dysfunction, microenvironmental
macrophage activation via neutrophils and inc-
reased mitochondrial oxidative stress; the ner-
ve healing process is negatively affected (33).
Numerous experimental investigations have
documented the efficacy of several pharma-
cological medications in the management
of nerve damage (34 - 36). Alternative thera-
peutic approaches with phytochemicals inc-
luding quercetin, ursocolic acid, curcumin
and others have been suggested to be bene-
ficial with experimental evidence, but most
of them cause side effects at human doses
(5). Therefore, newer approaches are nee-
ded for the treatment of peripheral nerve in-
jury that manage the optimal properties for a
drug, such as causing negligible side effects.

MC is a traditional medicinal plant used for tre-
ating stomach ulcers, inflammation, diarrhea,
hemorrhoids, lung and skin disorders. Nume-
rous research have shown the anti-diabetic, an-
tioxidant, hepatoprotective, neuroprotective,
anticancer, antiviral, antibacterial, and antimy-
cotic properties of MC (37 - 41). The observed
effects of MC can be attributed to biochemical-
ly active components, including phenolic che-
micals, flavonoids, hydrolyzed tannins (galota-
nins), proanthocyanidins, and volatile oil (37).



The efficacy of Myrtus communis in peripheral
nervedamage hasnotbeen previously assessed.

This work presents evidence of the antioxidant
properties of oral MC administration through
biochemical and histological responses of hi-
gh-dose Myrtus communis treatment in perip-
heral nerve recovery. Specifically, the group
with higher treatment dose showed increased
levels of TAS, NGF, and TGF-(3, and reduced va-
cuolization, edema, and axon degeneration
in histological evaluations. The antioxidant
activity of MC on the peripheral nerve may fa-
cilitate the early restoration of peripheral ner-
ve healing following sciatic nerve injury. The
responses of MC administration were recorded
with two different drug doses and it was ob-
served that both antioxidant response and his-
topathologic results were better in the group
receiving the higher dose (MC 150 mg/kg).

NGF is one of the members of the neurotrophin
family of neurotrophic factors (42). Upregula-
tion of NGF synthesis during normal Wallerian
degeneration enhances neuronal survival and
axon growth in specific subgroups of sympat-
hetic and sensory dorsal root neurons (43). In
addition, many studies have shown that NGF
induces the phagocytosis ability of Schwann
cells. Thus, removal of damaged myelin sheat-
hs is accelerated and the rate of regeneration
is increased (44). In our study, similar to the
literature, NGF value was expressed at a hig-
her level in MC-treated groups compared to
the control group and it was observed that it
was expressed at a higher level in the group
with higher MC dose than all other groups.

The transforming growth factor (TGF-B) is
another group of neurotrophic factors that
contributes to the process of regeneration.
Transforming growth factor-3 (TGF-) is a
cytokine that regulates cell growth, specia-
lization, and programmed cell death. In the
aftermath of neurological system damage,
TGF-B controls the activity of neurons and gli-
al cells, therefore facilitating the process of re-
generation. Heightened production of TGF-3
controls nerve regeneration by inhibiting the
immune response, altering cellular activity,
controlling the growth of nerve fibers, and fa-
cilitating the development of glial wounds (45).

533

One should evaluate this work considering
the merits and drawbacks of experimental ani-
mal studies. A further constraint of this study
is the limited sample size of the experimental
animals. Given that experimental animal re-
search involve live animals, we have included
the number of experimental animals within
relevant statistical boundaries. The genera-
lizability of the results can only be achieved
by clinical validation using suitable research.

There is still insufficient information about
medical treatment options in the treatment
of PNI. However, the role of Myrtus communis
in early recovery has been demonstrated by
the results of both biochemical and histopat-
hological changes in the evaluation of func-
tional recovery. Further studies on this sub-
ject will be guiding in the treatment of PNI.

This study was supported by Afyonkarahisar
Health Sciences University Scientific Resear-
ch Projects Coordination Unit with the project
number 21.GENEL.016.
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ISOLATED COLON ADENOCARSINOMA METASTASIS IN THE ABDOMINAL WALL: A CASE REPORT
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OZET

Kolorektal kanserlerde periton ve lenf diigimlerinin tu-
tulumu olmaksizin 6n karin duvarinin izole local niiksleri
nadirdir. Bu olguda 41 yasindaki erkek hastanin rektus
kasinda kolon kanserinin izole metastazinin klinik ve rad-
yolojik bulgulari sunulmustur.
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ABSTRACT

Isolated local recurrence of the anterior abdominal wall
without peritoneum and lymph node involvement is rare
in colorectal cancers. In this report, clinical and radiologi-
cal findings of isolated metastasis of colon cancer in the
rectus muscle of a 41-year-old male patient are presen-
ted.
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INTRODUCTION

Colorectal cancers (CC) are the third most com-
mon type of cancer in the world (1). In CC, ap-
proximately 20% of cases have metastasis at the
timeofdiagnosis,mostcommonlyintheliverand
lungs. Depending on the hematogenous and
lymphatic spread pattern, extra-abdominal me-
tastasis is more common in rectal cancer, while
abdominal metastasis rates are higher in CC (2).

Liver metastases are seen in more than 70%
of CC, while less than 10% of metastases can
be seen in other organs such as the central
nervous system, adrenal gland, spleen and,
skeletal system (3). In addition, it spreads
non-hematological into the peritoneal cavity
through peritoneal fluid (1). Metachrome ab-
dominal wall metastasis in colorectal cancers
is very rare and can be seen as a result of di-
rect invasion, lymphatic and hematogenous
pathways, or implantation of cancer cells (4).

In this report, clinical and radiological findings
of a patient operated on sigmoid colon adeno-
carcinoma in whom an isolated rectus muscle
metastasis was diagnosed and treated after 28
months without lymph node, abdominal, or
extra-abdominal involvement, are presented.

CASE REPORT

A 41-year-old male patient applied to the hos-
pital 28 months ago with complaints of chronic
abdominal pain, constipation, rectal bleeding,
and weakness. In the colonoscopy performed,
a mass surrounding the lumen was observed at
approximately 30th cm allowing the passage of
the endoscope. Biopsy was taken from the mass
which was reported as adenocarcinoma. There
was no distant metastasis, local adjacent organ
invasion or lymph node involvement observed
in the contrast-enhanced abdominal and tho-
rax computed tomography (CT) examinations.
Anterior resection and primary anastomosis
were performed as surgical procedures. The
postoperative pathology result was reported as
a 5x2 cm well-differentiated adenocarcinoma. It
was also found that although the tumor did not
have lymphovascular invasion, but showed pe-
rineural invasion. The tumor had passed throu-
gh the muscularis propria and reached the peri-
rectal fatty tissue; no tumoral involvement was
observed in resected lymph nodes (pT3NOMO).

The patient was referred for oncological treat-
ment, receivingKabestabinasachemotherapeu-
ticagent. Colonoscopy was evaluated as normal
one year after follow-up. No distant metastasis
was detected in abdominal and thoracic CT exa-
minations. The control CEA ( carsinoembryonic
antigen) level was found to be normal. About
28 months later, in the control abdominal CT
examination, a mass with a size of 6.4x5.6 cm in-
vading the rectus abdominis muscle was dete-
cted in the anterior abdominal wall (Figure 1).

Figure 1: Contrast-enhanced axial CT image (A) in the preope-
rative period (October 2018). In multiplanar contrast-enhanced
CT images (B, D, E) a solid lesion (arrows) with irregular border
of soft tissue density that invades the left rectus abdominis
muscle (asterisk) and where the planes in between are not vi-
sible. Postoperative period changes: axial CT (C) and PET-CT (F)
(January 2021).

No other distant metastasis was detected in ab-
dominal CT. No recurrence was detected in the
colonoscopy and no finding in favor of distant
metastasis elsewhere in the body was found
in imaging modalities. There was no finding in
favor of distant metastasis in thoracic CT. Per-
cutaneous tru-cut biopsy from the lesion was
assessed as adenocarcinoma metastasis and
the patient without distant organ metastasis
was evaluated as isolated rectus muscle me-
tastasis. In the patient who underwent lapa-
rotomy for excision of the mass, there was no
finding in favor of lymph nodes in the abdo-
men or tumor on the peritoneal surface during
exploration. It was observed that the mass in-
vaded the rectus muscle and bladder outside
the peritoneum, the mass was excised with the
lower part of the rectus muscle and part of the
bladder wall. In the pathological examination
of the removed mass, it was evaluated as ade-
nocarcinoma metastasis. With these results, the
patient was referred to oncological treatment.



No recurrence was observed in the patient's
follow-up in the 8th postoperative month. In-
formed consent was obtained from the patient.

DISCUSSION

Metachronous abdominal wall metasta-
ses due to colorectal cancer are reported
very rarely in the literature as case reports.
Although colorectal cancers usually cause li-
ver, lung, and other distant organ metastases
in lymphatic and hematogenous ways, metas-
tases are rarely seen as a result of the surgical
incision, drainage area, implantation of cancer
cells in the anastomosis area, and peritoneum
(4). In previous studies, it was stated that the-
re may be metastasis in the abdominal wall
through the superficial lymph ducts and infe-
rior epigastric arteries (3, 5). In other studies,
it was thought that colon adenocarcinomas
may rarely have metastasis to the abdominal
wall muscle as a result of deterioration of phy-
siology of muscle damage (6, 7). In our case,
although there was no recurrence in the ly-
mph nodes, anastomotic line, or peritoneum
during the follow-up after primary treatment,
the presence of metastasis only in the anteri-
or abdominal wall rectus muscle suggests the
possibility of spread as a result of the impai-
red muscle physiology after the first surgery.

Ultrasonography can be easily applied for ima-
ging or biopsy in anterior abdominal wall lesi-
ons. Although imaging findings are nonspecific
in abdominal wall metastases, CT or magnetic
resonance imaging (MRI) is more advantageo-
us in determining the exact location, size, and
relationship of the lesion with other anatomical
structures before surgical planning. The most
important distinguishing feature is the presen-
ce of disease history and rapid growth of the le-
sion (8). In our study, abdominal CT was used as
the imaging method for the patient, revealing
an invasive mass to the left rectus muscle in the
anterior abdominal wall. Due to the previous
history of having a tumor, firstly metastasis was
considered. Colonoscopy and PET-CT were per-
formedtoinvestigate the presence of metastatic
foci in other locations than the abdominal wall.
In the patient, no other focus was detected ex-
ceptforthelesionattheanteriorabdominal wall.
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The type of treatment to be applied is related
to the extent of metastatic disease and the me-
dical condition of the patient. In patients with
limited disease, local control of the disease can
be achieved with aggressive resection (6, 9). In
the current case, prior to the surgical planning
metastatic foci were investigated; since no other
metastases were detected in other locations,
surgical resection was planned and the lesion
was resected with a clean surgical margin. In the
literature, it is stated that wall defects caused by
resection of abdominal wall metastases can be
repaired by placing primary suture or mesh (4).
In our case, the defect in the anterior abdomi-
nal wall after resection was primarily repaired.

Prognosis is related to the degree of malignancy
of the primary lesion and its spread to other or-
gans (9). For example, Lievre et al. (10) reported
amean survival of 12 months and postoperative
10-month survival in patients with colon cancer
having thyroid metastasis, while Montero et al.
(11) stated that the mortality rate was 50% due
to cancer in less than one year in patients with
thyroid metastasis. Our patient, who underwent
metastasectomy, was in the 8th month posto-
peratively with normal abdominal CT studies.

Isolated metachronous metastasis in the ante-
rior abdominal wall is very rare in colon adeno-
carcinomas. With the presence of a primary tu-
mor history of the disease, imaging methods are
helpful in diagnosis. In cases with isolated me-
tastases, local control of the tumor can be achie-
ved by resection with a clean surgical margin.
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OZET

Takotsubo sendromu, kalbin sol ventrikilinin gecici islev
bozuklugu ile karakterize akut, geri donlsimlu bir hastaliktir.
Takotsubo sendromunun patogenezi tam olarak bilinmemekte-
dir. Ancak Takotsubo sendromununpatogeneziile ilgili cesitli hi-
potezler ileri stirlilmistir. Takotsubo sendromunun patogenezi
ileilgili hipotezler; koroner mikrovaskiiler disfonksiyon, koroner
arter spazmi, katekolamin kaynakli miyokardiyal sersemleme,
akut koroner sendromdan sonrasi reperfiizyon hasari, miyokar-
diyal mikroinfarktus, endotel disfonksiyonu ve 6strojen eksikligi
ve kardiyak yag asidi metabolizmasindaki anormallikler seklin-
de adlandirilabilir. Takotsubo sendromu ile ilgili hipotez ve teo-
riler arasinda en sik olarak katekolamin kaynakli kardiyotoksisite
ve koroner mikrovaskiiler disfonksiyon tizerinde durulmaktadir.
Takotsubo sendromu bazi klinik semptom ve bulgularla kendi-
ni gosterir. Takotsubo sendromunda, basvuru sirasinda gorilen
semptomlar, en yaygindan en aza dogru gogus agrisi, nefes
darhdi ve senkoptur. Klinik olarak akut gogis agrisi ve nefes
darligi gibi sikayetlere neden oldugu icin akut miyokard enfark-
tdsl veya akut koroner sendrom ile karistirilabilir. Bu nedenle
bu hastaliklardan ayirt edilmesi 6nemlidir. Ayirici tanida anam-
nez, fizik muayene, kardiyak troponin, kreatin kinaz, troponin,
elektrokardiyografi (EKG), koroner anjiyografi kullanilir. Takotsu-
bo sendromunun ayirici tanisinda fiziksel veya duygusal stresin
varligi 6nemli bir rol oynar. Takotsubo sendromu icin spesifik
bir tedavi yoktur. Ancak tedavi akut ve kronik donemler olarak
ikiye ayrilabilir. Akut donemde Takotsubo sendromuna bagli
gelisen komplikasyonlara yonelik tedaviler uygulanirken, kro-
nik dénemde beta blokerler, anjiyotensin doénistiriicli enzim
(ACE) inhibitorleri, anjiyotensin Il reseptor blokerleri gibi ilaglar
kullanilmaktadir. Takotsubo sendromu yogun bakim hastala-
rinda da gorilebilmektedir. Yogun bakim hastalarinda siklkla
hemodinamik bozukluklar ve solunum yetmezligi ile kendini
gosterir. Bu nedenle yogun bakim hastalarinda hemodinamik
ve solunumsal degisiklikler gozlendiginde Takotsubo sendro-
mu dustinlilmeli ve hastalar bu yonde takip edilmelidir.

ANAHTAR KELIMELER: Takotsubo Sendromu, Yogun Bakim,
Stres, Akut Hastalik.
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ABSTRACT

Takotsubo syndrome is an acute, reversible disease characteri-
zed by transient dysfunction of the left ventricle of the heart.
The pathogenesis of Takotsubo syndrome is not known preci-
sely. However, various hypotheses regarding pathogenesis have
been put forward. These hypotheses; coronary microvascular
dysfunction, coronary artery spasm, catecholamine-induced
myocardial stunning, reperfusion injury after acute coronary
syndrome, myocardial microinfarction, endothelial dysfuncti-
on and estrogen deficiency, and abnormalities in cardiac fatty
acid metabolism. Among these hypotheses and theories, cate-
cholamine-induced cardiotoxicity and coronary microvascular
dysfunction are most frequently emphasized. Takotsubo synd-
rome manifests itself with some clinical symptoms and signs. In
Takotsubo syndrome, symptoms seen at presentation are chest
pain, shortness of breath, and syncope, from the most common
to the least. Clinically, it can be confused with acute myocardial
infarction or acute coronary syndrome because it causes comp-
laints such as acute chest pain and shortness of breath. There-
fore, it is important to differentiate from these diseases. Anam-
nesis, physical examination, cardiac troponin, creatine kinase,
troponin, electrocardiography (ECG), coronary angiography are
used in the differential diagnosis. The presence of physical or
emotional stress plays an important role in the differential di-
agnosis of Takotsubo syndrome. There is no specific treatment
for Takotsubo syndrome. However, treatment can be divided
into two parts as acute and chronic phases. While treatments
for complications arising due to Takotsubo syndrome are app-
lied in the acute phase, drugs such as beta blockers, angioten-
sin converting enzyme (ACE) inhibitors, angiotensin Il receptor
blockers are used in the chronic phase. Takotsubo syndrome
can also be seen in intensive care patients. In intensive care pa-
tients, it often manifests itself with hemodynamic disturbances
and respiratory failure. Therefore, Takotsubo syndrome should
be considered in intensive care patients when hemodynamic
and respiratory changes are observed and patients should be
followed up in this direction.

KEYWORDS: Takotsubo syndrome, Intensive care, Stress, Acute
Disease.
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INTRODUCTION

Takotsubo syndrome (TCMP) (Stress-induced
cardiomyopathy, Apical ballooning syndrome,
Broken heart syndrome) is an acute disease cha-
racterized by transient left ventricular dysfunc-
tion (1, 2). It often causes reversible heart failure
and resolves spontaneously within weeks (2 -
4). Patients often present with clinical signs such
as acute chest pain and shortness of breath (2,
5). These complaints are similar to the presen-
ting complaints of acute myocardial infarction
or acute coronary syndrome. In addition, ele-
vation of cardiac troponin and creatine kinase,
ECG (Electrocardiography) changes (findings
such as ST elevations in precordial leads) cause
confusion with acute myocardial infarction and
acute coronary syndrome in the early period of
diagnosis (1). The fact that coronary stenosis is
not observed in coronary angiography and the-
re is a triggering emotional or physical stress
in the anamnesis are helpful for TCMP (5, 6).

In TCMP, apical ballooning of the left ventricle is
observed after systole (1). This is the classic pat-
tern of left ventricular morphology. Apart from
that, in TCMP; morphological features such as
hypokinetic circumferential base (inverted Ta-
kotsubo variant), hypokinetic circumferential
mid-ventricle (middle LV -Left Ventricule- vari-
ant), and focal variations can be traced (7 - 11).

An association between emotional or physi-
cal stress and cardiovascular events was re-
cognized long ago. Stressful situations in po-
pulation level cause a surge in cardiovascular
mortality. Major non-cardiac surgeries, sepsis
and subarachnoid hemorrhage increase car-
diovascular mortality without an apparent
coronary artery obstruction or cardiac struc-
tural abnormalities (12). One of the reasons
for this increased cardiovascular mortality is
Takotsubo syndrome. After the central Niiga-
ta Prefecture earthquake in Japan in 2004, a
raised incidence of TCMP was reported (13).

Takotsubo syndrome can also be obser-
ved in intensive care patients. Most of the
patients who are followed up in the inten-
sive care unit initially present with serious
diseases that lead to major stress such as res-
piratory distress, sepsis, convulsions and shock.

Therefore, many of the patients followed up
in the intensive care unit potentially have Ta-
kotsubo syndrome. This is why Takotsubo sy-
ndrome is not uncommon in intensive care.
It is associated with particularly significant
haemodynamic and respiratory instability in
intensive care patients (14). Respiratory and
hemodynamic deterioration with new onset
arrhythmias are a warning for Takotsubo sy-
ndrome in intensive care patients. Therefore,
when such conditions develop in patients fol-
lowed in intensive care, patients should be
followed up in terms of Takotsubo syndrome.

There is no specific treatment for Takotsubo
syndrome. The treatment of Takotsubo synd-
rome is different in the acute phase and in the
chronic phase and recurrence. In the acute pha-
se, complications arising from Takotsubo sy-
ndrome are treated. In the chronic phase and
recurrence, agents such as beta-blockers, an-
giotensin converting enzyme (ACE) inhibitors,
Angiotensin Il receptor blockers are used(1, 12).

EPIDEMIOLOGY

Takotsubo CMP (TCMP) is usually known as a di-
sease that affects the older Asian women. While
thisassumptionismostly accurate, patientsfrom
allage groups have been reported, including a 2
years old girl with a malignancy (15). Several stu-
dies from Western countries reported that 90%
of the patients were women between the ages
65-70 (15, 16). One study from Japan also repor-
ted the average age of the patients as 74 (15).

It is hard to detect the true incidence of TCMP,
as it is a newly recognized disease, the informa-
tion and clinical experience available is rapidly
increasing. It should be noted that as the recog-
nition of the disease increases, yearly incidence
also increases. Minhas et al. reported a 20 fold
increase in the incidence of TCMP between 2006
and 2012 (17). This is mostly due to the increa-
sed awareness of clinicians to the disease. This
trend in the increased incidence was also repor-
ted in several other studies. For example, one
center from Minneapolis reported an increased
incidence in the last decade, with an incidence
of 50 patients in the year of 2009 (15). Another
study reports that 2% of the patients who were
admitted with a suspected acute coronary sy-



ndrome were eventually diagnosed with TCMP.
Annual incidence of TCMP in United States (US)
may be estimated around 7000-14000 cases (13).

One of the large-scale studies about the epide-
miology of TCMP comes from the United States
of America (US). ¥ of the US community hospi-
tals were included in the study, and the inciden-
ce of TCMP was found to be 6,837 in 2008. The
same cohort also emphasized that 70% of the
patients were white and only 1% of them were
Asian.This skew towards the Caucasians may be
caused by the distribution of the sample popu-
lation, however, this study shows that the TCMP
is not restricted to Asians and may be seen in
Caucasians too. As the reports and case series
demonstrate, the incidence of TCMP is lower in
Hispanics and African Americans. The recurren-
ce rate of the disease varies between 0-22% in
different patient groups (18). Additionally, re-
currence rate was detected as 17.7% in patients
with pheochromocytoma triggered TCMP (19).

There are no large scale epidemiological studies
that correlate the combined incidence of neuro-
logical diseases and TCMP. However, several
case series emphasize the causative relationship
between neurological diseases and TCMP. One
study from Italy reports that emotional triggers
were seen in 27.7% of the cases, while physical
triggers were seen in 36% of them. 7.8% of the
patients had both physical and emotional trig-
gers. Additionally, 55.6% of the patients had an
acute or past history of the neurological or ps-
ychiatric diseases (20). In rare cases, TCMP may
be triggered by viral diseases. there are 4 cases
of TCMP triggered by viral gastroenteritis (21).

Takotsubo syndrome is not rarely observed
in intensive care units. In a study conduc-
ted by Muratsu et al, 5 of the 5084 patients
admitted to the intensive care unit were di-
agnosed with Takotsubo syndrome and 19
with clinical Takotsubo syndrome. The most
common primary disease among the pa-
tients was sepsis (n=10), and secondary
was subarachnoid hemorrhage (n=5), (22).

In the study conducted by Doyen et al., 13 of
280 patients admitted to the intensive care
unit were diagnosed with Takotsubo syndrome
using Mayo clinical criteria. Takotsubo syndro-
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me was later confirmed by European Society
of Cardiology (ESC) Heart Failure Association
criteria. 69.2% of the patients diagnosed with
Takotsubo syndrome were found to be female.
In addition, the study found that Takotsubo sy-
ndrome is associated with high morbidity (14).

In another study from Korea, surprisingly
high numbers of TCMP cases in Internal Care
Unit (ICU) settings were reported. In a samp-
le group of 92 patients, 28% were found to
have TCMP (23). Rowell et al. reported only 4
cases of TCMP in their sample of 116 patients.
In the same study, all of the patients were wo-
men (24). Lastly Oras et al. reported the inci-
dence of 5% in a retrospective study in which
more than 1000 patients were included (25).

Another article by Salah et al. presents 10 ca-
ses of TCMP in Coronavirus Disease-19 (CO-
VID-19) patients. The mean age was 64.6 and
9 of the patients presented were women (26).

Also, after the COVID-19 pandemic, the rate of
TCMP has increased in patients with initial diag-
nosis of acute coronary syndrome. As stated in
this chapter, before the pandemic, this rate was
near 2%, howeverafterthestartofthe pandemic,
this rate has risen to 7.75% (27). This significant
increase is also supported by the study of Euro-
pean Association of Cardiovascular Imaging. In
their study, 1216 COVID-19 positive patients
were evaluated and 2% of them were diagnosed
with TCMP (28). In another study, 118 COVID-19
positive patients were evaluated with clinically
indicated transthoracic echocardiography and
4.2% of them were diagnosed with TCMP (29).

PATHOPHYSIOLOGY

The pathogenesis of TCMP is not known pre-
cisely (2, 30, 31). However, various hypothe-
ses regarding pathogenesis have been put
forward. These hypotheses; coronary micro-
vascular dysfunction, coronary artery spasm,
catecholamine-induced myocardial stunning,
reperfusion injury after acute coronary synd-
rome, myocardial microinfarction, endothelial
dysfunction and estrogen deficiency, and ab-
normalities in cardiac fatty acid metabolism
(2, 31). Among these hypotheses and theories,
catecholamine-induced cardiotoxicity and co-
ronary microvascular dysfunction are most
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frequently emphasized. Myocarditis is another
theory about the pathophysiology of the TCMP,
however, it is extremely unlikely due to absen-
ce of myocarditis in biopsies and absence of
delayed gadolinium hyperenhancement with
Cardiac magnetic resonance imaging (MRI).

1. Catecholamine-Induced Myocardial Stunning

It has been found that patients with TCMP ex-
perience an emotional loss or trauma before
the diagnosis when questioned (2, 32). As a re-
sult of this study, it was suggested that excessi-
ve catecholamine release due to stress in TCMP
leads to left ventricular dysfunction (30, 33 -
35). Various studies have been done to support
this theory. One study found that patients with
TCMP had higher circulating catecholamine
levels compared to normal values (36, 37) and
these levels persisted for 7-9 days after the initi-
al presentation. Moreover, in a study of patients
with TCMP (37), serum catecholamine concent-
rations were found to be two to three higher
than in patients with myocardial infarction.
This situation reveals that serious emotional
stress is an accelerating factor in the develop-
ment of TCMP. However, exogenous catechola-
mines, subarachnoid hemorrhage and pheoch-
romocytomahavebeenreportedtocausetypical
TCMP features such as wall motion abnorma-
lities and depressed ejection fraction. (38, 39).

In addition to these, another study demons-
trated that patients with hemodynamically
unstable TCMP have a higher risk of heart at-
tack when catecholamine supplementation
is given, different complications associated
with TCMP occur, and the risk of death is hig-
her (1). Also, rat models showed that ST-seg-
ment elevations and apical ballooning may
be prevented by the administration of alp-
ha and beta receptor antagonists. These
studies support the catecholamine theory.

Also, a study by Muratsu et al. demonstrated
that subarachnoid hemorrhage was the second
most frequent complication in ICU patients who
had TCMP (22). This finding supports the hypot-
hesis that sympathetic nervous system activati-
on may induce TCMP.There is catecholamine-in-
duced endothelial dysfunction in TCMP (40).

2. Endothelial Dysfunction and Estrogen Deficiency

Recent studies have shown that endot-
helial dysfunction is common in patients
with TCMP (2). These studies are thought to
explain the epicardial and/or microvascu-
lar coronary artery spasm seen in TCMP (2).
Both age-related and estrogen deficiency co-
ronary vasomotor abnormalities have been de-
monstrated in TCMP (41 - 43). This may expla-
in the prevalence of TCMP in postmenopausal
women. In physiological conditions, estrogen
is beneficial on coronary microcirculation by
various mechanisms (endothelium-depen-
dent and endothelial-independent) and has
a positive effect on coronary blood flow (43).
In a study, it has been shown that stress-indu-
ced left ventricular apical ballooning can be
prevented with estrogen supplementation
(44). This situation supports the role of est-
rogen deficiency in the development of TCMP.

3. Coronary Microvascular Dysfunction

The majority of patients who undergo ima-
ging for TCMP have normal coronary arteries
or non-obstructive coronary artery disease on
angiography (45). Therefore, obstructive co-
ronary disease was excluded in the etiology
of TCMP. Therefore, microvascular causes are
thought to play a role in pathophysiology. Ba-
sed on this, the theory of coronary microvas-
cular dysfunction has been put forward. As a
result of imaging methods performed for this
theory, there are data in the literature indica-
ting that microvascular dysfunction has a place
in TCMP (40). However, coronary angiography
is not used to visualize coronary microcircula-
tion. Other focused methods such as throm-
bolysis in myocardial infarction (TIMI) frame
count, corrected TIMI frame count (CTFC), TIMI
myocardial perfusion grade (TMPG), and co-
ronary flow reserve (CFR) have shown confli-
cting results. However, the limited imaging
methods make it difficult to reveal new data.

CLINICAL PRESENTATION

Takotsubo syndrome constitutes approximately
1-2% of patients presenting with acute coronary
syndrome (3, 46, 47). The majority of patients
with Takotsubo syndrome are women (48).
In the early stages of Takotsubo syndrome, ele-



ctrocardiographic findings and biomarkers are
generally similar to acute coronary syndrome (3,
32,49 - 52). In Takotsubo syndrome, symptoms
seen at presentation are chest pain, shortness of
breath, and syncope, from the most common to
the least (48, 50, 53). Since chest pain and short-
ness of breath are common in acute myocardial
infarction, Takotsubo syndrome may be confu-
sed with acute myocardial infarction. However,
the severity of symptoms in Takotsubo syndro-
me is generally less severe than in acute myo-
cardial infarction (53). Pulmonary edema can be
observed in Takotsubo syndrome (48). Howe-
ver, cardiac arrest, cardiogenic shock, and seve-
re arrhythmias are rarely observed at the onset
of the disease (out-of-hospital settings) (48,
53). Apart from these symptoms, nonspecific
symptoms such as weakness, cough and fever
have also been reported (3, 32, 49, 51, 54, 55).

This syndrome may also develop in intensive
care unit (ICU) patients. Usually first signs inclu-
de pulmonary edema and ischemic changes in
ECG. Cardiacbiomarkers may also be elevated.In
contrast with the other patients, most patients
in the ICU are unable to experience chest pain
due to continuous sedation or overlapping sy-
mptoms of other conditions. This makes the di-
agnosis more challenging. Ina study by Haghi et
al.5 out of 6 patients were unable to report chest
pain and for these 5 patients, hemodynamic
deterioration was the key diagnostic clue (56).
Another study by Doyen et al. reported that
69.2% of the ICU patients who developed TCMP
presented with shock, 46.2% presented with
arrhythmias and 92.3% presented with acute
respiratory failure (14). In a study by Giustino et
al. 118 laboratory-confirmed COVID-19 patients
underwent a clinically indicated Trans-thora-
cic echocardiography and the results of 5 of
them (4.2%) were found to be compatible with
TCMP. The median age was reported to be 66
and all of them were men. At the time of the
admission, 4 of them had shortness of bre-
ath and the other patient had chest pain (29).

One case report from Chicago describes a
COVID-19 positive patient with rapid dete-
rioration of cardiorespiratory status in her
4th day of hospitalization (57). It should be
noted that during the hospital course, CO-
VID-19 positive patients may experience
symptoms that are consistent with TCMP.
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DIAGNOSIS

Takotsubo CMP, manifests very similarly to
acute coronary syndrome (ACS). In most ca-
ses, acute presentations are approached like
ACS. In this section, diagnostic approaches
and different criterions are explained. Firstly,
ECG manifestations of TCMP mimic ACS and
commonly cause misdiagnosis (Figure 1).

VA SN S

Figulrg 1Takotsubo Syndrome Mimicking Acute Coronary Sy-
ndrome (Inferior MI) ECG Findings

Just like ACS, ST-segment elevations in pre-
cordial, inferior or lateral leads may be seen
in TCMP. Elevations are most commonly seen
in precordial leads, around 40-50% of the ca-
ses. Also, in some patients, new onset bundle
branch blocks or non-specific T wave abnorma-
lities may be detected. It is important to note
that in the initial presentation, normal ECG fin-
dings don't rule out TCMP. In the following 2-3
days, ST-segment elevations tend to resolve
and are replaced by diffuse deep T-wave inver-
sions and QT-segment prolongation (57). Also,
in some rare cases, transient pathological Q
waves may be seen. Usually, these abnormali-
ties are expected to resolve in 3-6 months (13).

In the acute settings, troponin level is usually
measured for the ACS. Similarly to ACS, cardiac
biomarkers are elevated in TCMP too, contribu-
ting to misdiagnosis. In 90% of the patients, at
the initial presentation, the markers are found
to be elevated (15). Compared to the ACS, peak
troponin levels are usually found to be lowerand
creatine kinase (CK) level doesn’t exceed 500 U/L
(58). In contrast, brain natriuretic peptide (BNP)
and N-terminal prohormone of brain natriure-
tic peptide (NT-pro-BNP) levels peak around the
48 hour (h) after the initial presentation and are
usually 3-4 folds greater than the levels found
in ACS (59). However, 24 times higher than nor-
mal biomarker levels were also reported (60).
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Ideally, patients with ACS should undergo an-
giography after the initial diagnosis. TCMP pa-
tients usually undergo angiography because of
the initial misdiagnosis of ACS. During the angi-
ography, no obstructions are detected in TCMP
patients (61). However, in cardiacimaging, vent-
ricularwallmotionabnormalitiesare seeninthe-
se patients. These abnormalities are differentia-
ted from ACS by their distributions. 3 different
abnormal Left Ventricule (LV) contraction pat-
terns are identified to be associated with TCMP.
Most common type is apical ballooning type
(75%) followed by mid ballooning type (25%)
(15). Basal ballooning is seen very rarely (<1%),
which is also called “inverted TCMP"(18,62).

30% of the patients also show signs of right
ventricular wall abnormalities(13,61). These pa-
tients tend to develop congestive heart failure
and have worse prognosis compared to patients
with no right ventricular abnormalities (13).

In order to accurately diagnose TCMP, a detai-
led history must be obtained. As emphasized
previously, different physical or emotional fac-
tors may trigger this syndrome. Also, it should
be noted that TCMP may manifest in chroni-
cally ill patients who are admitted to the ICU
for a long term. ICU patients who develop left
ventricular systolic dysfunction in association
with 1 or more of the factors such as hemody-
namic compromise, pulmonary edema, tropo-
nin elevation, or ECG evidence of ischemia or
infarction should be investigated for TCMP (23).

Also, it should be noted that ACS and TCMP
may coexist and are not mutually exclusive (18).

Currently, there no universal diagnostic ap-
proach to TCMP. However, 4 different diagnos-
tic criterions are used commonly (Box 1 - 4).

Box 1: Mayo clinic criteria (63)

1. Transient hypokinesis, akinesis, or dyskinesis of the left ventricular mid segments with
or without apical involvement; the regional wall motion abnormalities extend beyond a
single epicardial vascular distribution; a stressful trigger is often, but not always present.

2. Absence of obstructive coronary disease or angiographic evidence of acute plaque
rupture.

3. New electrocardiographic abnormalities (either ST-segment elevation and/or T-wave
inversion) or modest elevation in cardiac troponin.

4. Absence of:
Pheochromocytoma, Myocarditis

Box 2: Swedish criterion (64)

Transient hypokinesis, akinesis, or dyskinesis in segments of the left ventricle, and
frequently a stressful trigger (psychological or physical)

B Absence of other pathological conditions (for example, ischemia, myocarditis, toxic
damage, and tachycardia) that might more credibly explain the regional dysfunction

B Slight or no increase in cardiac troponin levels (disparate with the amount of
myocardial dysfunction)

Box 3: Italian criteria (65)

Typical transient LV wall-motion abnormalities extending beyond one epicardial
vascular distribution, with complete functional normalization within 6 weeks

W Absence of potentially culprit coronary stenosis or angiographic evidence of acute
plaque rupture, dissection, thrombosis, or spasm

M New and dynamic ST-segment abnormalities or T-wave inversion

M Onset of transient or permanent left-bundle-branch block

M Mild increase in myocardial injury markers (creatine kinase MB <50 U/L)
M Clinical and/or instrumental exclusion of myocarditis

M Postmenopausal woman (optional)

M Antecedent stressful event (optional)

Box 4: MRI-based criteria from US and Europa (66)

M An acute cardiac event typically presenting with chest pain and/or dyspnea

M Transient systolic dysfunction with marked left ventricule(LV) contraction abnormality
(akinesia or dyskinesia of the LV apical and/or midventricular or basal segments)

B Absence of severe (>50%) obstructive coronary artery disease or angiographic
evidence of acute plaque rupture

M Electrocardiographic abnormalities (ST-segment elevation or T-wave inversion)
M Slightly raised cardiac troponin level
M Absence of pheochromocytoma

W Absence of myocarditis or typical ischemic transmural late gadolinium enhancement
on cardiovascular MRI (if available)

TREATMENT

Treatment in Acute Phase

There is no specific treatment for Takotsu-
bo syndrome (67). Current treatment mo-
dalities applied in the acute phase are sup-
portive therapies aimed at reducing the
complications of Takotsubo syndrome (68).

In the acute phase of Takotsubo syndrome,
serious cardiological complications occur in
approximately 20% of patients (39). The most
common complication in the acute phase is
systolic heart failure (51, 52, 69). Complicati-
ons occurring during this period can be con-
fused with acute coronary syndrome (33).

When patients with Takotsubo syndrome
present to the hospital, all patients should
be followed up by ECG for at least 24 hours
(70). However, patients with corrected QT
interval (QTc) prolongation should also be
followed up by ECG because of the increa-
sed risk of ventricular arrhythmias (58, 70).



It is important to determine the presence of
hemodynamically significant left ventricular
outflow tract obstruction in patients with Tako-
tsubo syndrome who develop complications of
cardiogenic shock. Inotropic agents should be
discontinued immediately in the presence of
left ventricular outflow obstruction to prevent
an increase in obstruction (67, 70). Because left
ventricular outflow tract obstruction is associ-
ated with basal hypercontractility in patients
with Takotsubo syndrome (38, 70 — 72). In such
patients, in the absence of severe heart failure,
short-acting intravenous (V) Beta-blockers may
be used. However, attention should be paid to
the use of catecholamines as well as inotropes
in the treatment of patients with Takotsubo sy-
ndrome who develop cardiogenic shock wit-
hout left ventricular outflow tract obstruction.
Because it is thought that catecholamines are
also involved in the pathogenesis of Takotsubo
syndrome (36, 37). Levosimendan can be used
as a positive inotrope for maintaining catecho-
lamine levels (73). However, its use is controver-
sial due to the lack of evidence. Therefore, early
evaluation of mechanical support is necessary
in patients with low cardiac output. Mechani-
cal support devices such as a microaxial blood
pump can be used in patients with Takotsubo
syndrome who develop cardiogenic shock (50,
70). Afterload does not increase in microaxial
blood pump treatment. This is one of the advan-
tages of microaxial blood pump therapy. In pa-
tients with Takotsubo syndrome with refractory
shock, extracorporeal membrane oxygenation
and temporary left ventricular assist devices can
be used if there are no contraindications (70, 74).

In patients with Takotsubo syndrome who
develop congestive heart failure, diuretics
or treatments such as nitroglycerin can be
used to reduce preload (32, 37). ACE inhibi-
tors or angiotensin Il receptor blockers can be
used in the presence of congestive heart fa-
ilure, wall motion abnormality and impaired
left ventricular ejection fraction. In the acute
phase of Takotsubo syndrome, the use of Be-
ta-blockers is beneficial in reducing in-hos-
pital mortality, regardless of the presence of
left ventricular outflow tract obstruction (75).

Another complication of Takotsubo syndrome
is intraventricular thrombus. Intraventricular
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thrombus is especially seen in patients with se-
vere apical ballooning and low left ventricular
ejection fraction and is seen in approximately
2-5% of patients (66, 76). In order to prevent
intraventricular thrombus formation, the use of
prophylactic anticoagulants in patients with Ta-
kotsubo syndrome with impaired left ventricu-
lar ejection fraction is recommended by some
experts until left ventricular ejection fraction
is recovered (68, 70, 71, 77, 78). The prolonga-
tion of the QTc interval in Takotsubo syndrome
is associated with the development of vent-
ricular arrhythmia (58). Therefore, the use of
drugs that cause QT prolongation in patients
with Takotsubo syndrome should be avoided.

The prognosis of the TCMP is reported to be
benign in most patients. This is also true for
ICU patients. Despite the accompanying co-
morbidities, Haghi et al. reported that only 1
out of 6 patients died due to other conditions.

Treatment in Recurrence and Chronic Phase

Beta-blockers are used to prevent recurrence
in Takotsubo syndrome (12, 67). Beta-blockers
may protect against stress triggers and the en-
suing catecholamine surges (67). Therefore, Be-
ta-blockers are most frequently prescribed after
discharge in patients with Takotsubo syndrome
(67). However, recent studies have shown that
post-discharge beta blocker use has no benefi-
cial effect on mortality after 1 year of follow-up
(50). In addition, two meta-analyzes did not
confirm the hypothesis that beta blockers are
useful in preventing the recurrence of Takotsu-
bo syndrome (79, 80). However, the use of ACE
inhibitors or angiotensin Il receptor blockers in
the chronic phase of Takotsubo syndrome is as-
sociated with decreased relapse rate in Takot-
subo syndrome or improved survival at 1-year
follow-up (50, 80). This association can be expla-
ined by the reduction of sympathetic activity or
the anti-inflammatory effect on the myocardi-
umvia the renin-angiotensin system of ACE inhi-
bitors and Angiotensin Il receptor blockers (67).

Takotsubo syndrome is a disease with acute,
transient left ventricular dysfunction (1, 2). Pa-
tients often present with shortness of breath
and chest pain. Therefore, it can be confused
with acute myocardial infarction(MI) and acute



547

coronary syndrome. Therefore, ECG, cardiac tro-
ponin and creatine kinase levels are important
in the differential diagnosis (1). However, no ste-
nosis is observed in the coronary angiography in
Takotsubo syndrome. In addition, patients often
have a history of emotional and physical stress.

There is no specific agent in the treatment of
Takotsubo syndrome. Besides, treatment is divi-
dedintotwo:acute phase and chronic phase-re-
currence. Symptomatic treatment is applied for
complications in the acute phase. In the chronic
phase and recurrence, agents such as beta-blo-
ckers, ACE inhibitors, angiotensin Il receptor
blockers are used. However, the exact effecti-
veness of these treatments has not been fully
established. Therefore, further studies are nee-
ded for the treatment of Takotsubo syndrome.
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