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Norofizyoloji laboratuvarina diisuk ayak tanisiyla yonlendirilen olgularin
retrospektif degerlendirilmesi

Retrospective evaluation of cases referred to neurophysiology laboratory with
drop foot diagnosis

Seyma Aykag Gllcan Nesem Baskan Fikret Bademkiran

Burhanettin Uludag Zafer Colakoglu ibrahim Aydogdu

" Ege Universitesi Tip Fakiiltesi Néroloji Anabilim Dali, Klinik Nérofizyoloji Bilim Dali, izmir, Tirkiye

oz

Amag: Bu calismamizda dusuk ayak 6n tanisi dusunilerek noérofizyoloji laboratuvarina yénlendirilen
olgularin etiyolojik ve elektrofizyolojik 6zelliklerini ortaya koymayi amagladik.

Gereg¢ ve Yontem: Ocak 2019 - Eylil 2022 arasinda dugik ayak klinigi nedeniyle elektromiyografi
(EMG) laboratuvarina yonlendirilen 127 olgunun klinik ve elektrofizyolojik bulgulari retrospektif olarak
degerlendirildi.

Bulgular: Calismaya 114 olgu dabhil edildi. Olgularin %31 i kadin, %69 u erkekti. Olgularin yaslari 18-
85 arasinda degismekteydi. 79 olgu dahili, 35 olgu ise cerrahi branglardan yonlendirilmisti. Disuk ayak
etiyolojisi olarak en sik fibuler sinir hasar saptanmakla birlikte, siklik sirasina gére radikulopati, siyatik
sinir hasari, polinéropati, lumbosakral pleksopati, 6n boynuz motor néron hastaligi saptanan diger
etiyolojilerdi. %83 olguda tek tarafli, %17 olguda ise bilateral disik ayak mevcuttu. Bilateral digik
ayak olgularinda en sik neden olarak polindropati saptandi. Elektrofizyolojik bulgular, olgularin
%85’inde aksonal, %11’'inde demiyelinizan 6zellik géstermekteyken, %4 olguda demyelinizan veya
aksonal hasar ayirt edilemedi. Fibular sinir hasari dahili ve cerrahi branglardan yonlendirilen olgularda
en sik etiyolojik etken olmakla birlikte, dahili branglarda polinéropati cerrahi branslara gére daha sikti.
Tum olgularda klinik olarak etkilenen bdlge ile patolojik elektrofizyolojik bulgularin elde edildigi bdlge
birbiri ile uyumluydu.

Sonug: Elektrofizyolojik testler dustk ayak klinigi ile ydnlendirilen olgularda farkh periferik patolojilerin
belirlenmesinde yol goéstericidir. Bu nedenle bu olgularda lezyon lokalizasyonunun belirlenmesinde,
etiyolojiye ydnelik yapilmasi gereken tetkiklerin planlanmasinda, nérolojik muayene ile birlikte elde
edilen elektrofizyolojik bulgular mutlaka g6z 6éniinde bulundurulmalidir.

Anahtar Sozcukler: Disuk ayak, elektromiyografi, etiyoloji.

Not: Bu calisma 38.Ulusal Klinik Nérofizyoloji EEG-EMG Kongresi’nde (26-30 Ekim 2022) sézel bildiri seklinde
sunulmustur.

ABSTRACT

Aim: In this study, we aimed to reveal the etiologic and electrophysiologic characteristics of patients
with foot drop referred to the neurophysiology laboratory.

Materials and Methods: The clinical and electrophysiologic findings of 127 patients referred to the

electromyography (EMG) laboratory between January 2019 and September 2022 were retrospectively
evaluated.

Sorumlu yazar: $Seyma Aykac

Ege Universitesi Tip Fakiiltesi Noéroloji Anabilim Dal, Klinik
Nérofizyoloji Bilim Dall, izmir, Tiirkiye

E-posta: symaykac@gmail.com

Basvuru tarihi: 11.12.2023 Kabul tarihi: 10.01.2024
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Results: The ages of the 114 patients included in the study ranged between 18-85 years. 31% of the
patients were female and 69% were male. 79 cases were referred from internal medicine and 35
cases were referred from surgery. The most common etiology of foot drop was fibular nerve injury,
followed by radiculopathy, sciatic nerve injury, polyneuropathy, lumbosacral plexopathy, anterior horn
motor neuron disease. Unilateral and bilateral foot drop was present in 83% and 17% of the cases,
respectively. Polyneuropathy was the most common cause in the patients with bilateral foot drop.
Electrophysiologic findings were axonal in 85% of cases and demyelinating in 11%, while
demyelinating or axonal damage could not be differentiated in 4% of cases. Fibular nerve injury was
the most common etiologic factor in cases referred from internal and surgical branches, but
polyneuropathy was more common in internal branches than in surgical branches. In all cases, the
clinically affected area and the area of pathologic electrophysiologic findings were consistent with each
other.

Conclusion: Electrophysiologic tests are guiding in the determination of different peripheral
pathologies in cases referred by foot drop. Therefore, electrophysiological findings obtained together
with neurological examination should be taken into consideration in determining the lesion localization
and planning the investigations to be performed for the etiology in patients with foot drop.

Keywords: Foot drop, electromyography, etiology.

Note: This study was presented as an oral presentation at the 38th National Clinical Neurophysiology EEG-EMG
Congress (26-30 October 2022).

GiRiS

Sinir iletim calismalari ve igne EMG, nérojenik
hastaliklarin  degerlendiriimesinde 6nemli rol
oynamaktadir. Elektrofizyolojik  incelemeler,
norolojik muayenenin devami gibidir ve lezyon
lokalizasyonunu saglar. Disik ayak, en sik

fibuler sinir hasari nedeniyle gelismektedir.
Bununla birlikte siyatik sinir hasari, L5
radikllopati, pleksopati, polinéropati ve ©6n

boynuz motor néron hastahdi diger etiyolojik
nedenlerdir. Bu olgularda elde edilen
elektrofizyolojik bulgular lezyon lokalizasyonunu
saglar ve uygun rehabilitasyon planinin
duzenlenmesinde yol gdstericidir.

Biz de bu calismada dusiuk ayak olgularini
retrospektif olarak degerlendirerek,
laboratuvarimizda saptadigimiz distk ayak
etiyolojilerini karakterize etmeyi ve disik ayak
degerlendiriimesinde elektrofizyolojik
incelemelerin tanisal katkisini degerlendirmeyi
amacladik.

GEREG ve YONTEM

Ocak 2019 - Eylil 2022 arasinda disik ayak
klinigi ile etiyoloji arastinimasi icin Ege
Universitesi Tip Fakiiltesi Hastanesi Néroloji
Anabilim  Dali,  Norofizyoloji ~ Bilim  Dali
Elektromiyografi (EMG) Laboratuvarina
yonlendirilen 127  olgununun  Kklinik  ve
elektrofizyolojik  bulgulari  retrospektif olarak
incelendi. Calismaya dislk ayak kliniginin akut
dénemi sonrasinda (1 ay sonrasi) degerlendirilen
olgular dahil edildi. Olgularin vyas, cinsiyet,
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yonlendiren Kklinik, én tani, 6yki ve ndrolojik
muayene bulgulari, EMG bulgulari ve var ise
goruntileme bulgulari  dosyalari  taranarak
kaydedildi. 13 olgu, EMG incelemesinin normal
olmasi ve klinik bilgi eksikligi nedenli galismadan
cikarildi. Tim hastalarda elektrofizyolojik olarak
sinir iletim calismalari ve igne EMG yapildi. Sinir
iletim calismalarinda  ylzeyel elektrotlarla
kayitlama yapilirken, igne EMG de konsantrik

igne  elektrotlar  kullanildi. Sinir  iletim
calismalarinda; incelenen duysal sinirlerde
amplitid, distal latans ve iletim hizi, motor

sinirlerde ise distal-proksimal latans, birlesik kas
aksiyon potansiyeli (BKAP) amplitidi ve iletim
hizi degerlendirildi. Standart sinir iletim ¢calismasi,
tek tarafli disuk ayak saptanan olgularda, alt
ekstremite ekstansor digitorum brevisden ayak
bilegi, fibula basi altt ve Usti uyarimlarla
kayitlanan fibular motor sinir iletim ¢alismalarini,
abduktor hallusis kasindan kayitlanan tibial motor
sinir iletim c¢alismalarini, fibular duysal ve sural
sinir iletim ¢alismalarini igermekle birlikte bilateral
dislk ayak olan olgularda sinir iletim galismalari
her iki alt ekstremitede yapildi. igne EMG’de,
incelenen  kas istirahatte  iken  spontan
potansiyelin varligi, hafif kas kasilmasinda
izlenen motor Unite potansiyellerinin  (MUP)
suresi ve maksimal kasilmada motor Unitelerin
maksimal kasilmaya katilim paterni
degerlendirildi. igne EMG’de; fibular ndropati
disunullen olgularda tibialis anterior, peroneous
longus ve biseps femoris kisa basi, siyatik sinir
hasari dlslnulen hastalarda, tibialis anterior,
gastrokinemius, biceps femoris uzun veya kisa
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basi, pleksus etkilenimi olan olgularda da siyatik
sinirden innerve olan kaslara ek olarak gluteus
medius  ve gluteus maksimus kaslari
degerlendirildi. RadikUlopati dislnllen olgularda
L5-S1 ve L3-4’ten innerve olan tibialis anterior ve
posterior, vastus medialis, adduktor magnus
kaslari incelendi. Aksonal hasar; sinir iletim
calismalarinda sinir iletim hizinin normalin %75
inden hizli olmasi ve distal latansin normalin
%130 undan distk olmasi olarak kabul edildi.
Demyelinizan etkilenim ise sinir iletim hizinin
normal alt degerinin %75 inden yavas, distal
latansin da normalin %130 undan uzun olmasi
olarak tanimlandi. igne EMG de demyelinizan
hasarda, istirahatte denervasyon potansiyelleri
g6zlenmemesi, normal MUP slresi ve maksimal
kasiimada motor Unitelerin tam katihminin
olmamasi; aksonal hasarda ise denervasyon
potansiyellerinin goézlenmesi, MUP siresinin
uzamasi (>15msn) ve  maksimal kas
kasilmasinda motor {nite katiliminin  tam
olmamasi deg@erlendirildi. Fibula bag! fibular sinir
noropatisinde; motor iletim galismalarinda fibula
basi segmentinde motor iletim hizinda 210 m/s

hiz yavaglamasi veya fokal iletim blogunu
gosteren BKAP amplitidinde fibula basi
bolgesinde 2%50 amplitid disukliga ile
desteklendi.

Calismada elde edilen bulgular tanimlayici
istatiksel verilerle (sayi, ylzde, ortalama)
belirtildi.

BULGULAR

Calismaya dahil edilen 114 olgunun yaslari 18-85
(ort. 49,6) araliginda degismekteydi. Olgularin
%31 si kadin, %69 U erkekti. 79 olgu dahili, 35
olgu cerrahi branglardan tarafimiza
yonlendirilmisti. Klinik olarak 95 olguda tek taraf,
19 olguda ise bilateral dislik ayak mevcuttu
(Tablo-1). Bilateral diglik ayak saptanan olgularin
12 sinde polindropati, uginde radikilopati,
birinde lumbosakral pleksopati, birinde 6n boynuz
motor néron hastaligi ve ikisinde fibula basi
noropatisi gézlendi. Tuim olgularda klinik olarak
etkilenen bolge ile patolojik elektrofizyolojik (EF)
bulgularin  elde edildigi bdlge birbiri ile
uyumluydu. EF bulgular, tim olgularin %85’inde
aksonal, %11’'inde  demiyelinizan  6zellik
gOstermekteyken; %4 olguda demyelinizan veya
aksonal hasar net ayirdedilemedi.

Dusuk ayak etiolojisi agisindan tim olgular
degerlendirildiginde en sik fibular sinir hasari
saptandi (%44,7). Bununla birlikte siklik sirasina
go6re radikulopati (%21,9), siyatik sinir hasari
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(%16,7), polindropati  (%10,5), lumbosakral
pleksopati (%4,4), 6n boynuz motor ndron
hastaligi (%1,8) saptanan diger nedenlerdendi
(Tablo-2). Etiyolojik nedenler dahili ve cerrahi
branglarda ayri ayri degerlendirildiginde; dahili
branglardan gonderilen olgularin  %47’sinde
fibuler sinir hasari, %23’Unde radikllopati, %13
unde polindropati, %11’inde siyatik sinir hasari,
%5’'inde lumbosakral pleksopati ve %1’inde 6n
boynuz motor néron hastaligi saptandi. Cerrahi

branslardan yonlendirilen olgularda ise
%46’sinda fibular sinir hasari, %20’sinde
radikilopati, %5’inde polinéropati, %23’linde
siyatik sinir hasari, %3’Unde lumbosakral

pleksopati ve %3’iinde 6n boynuz motor néron
hastaligi tespit edildi (Tablo-3).

Tablo-1. Olgularin cinsiyet, klinik bulgusu ve
yonlendiren branslar

CINSIYET

Kadin 35 %31
Erkek 79 %69
KLINIK

Bilateral diisiik ayak 19 %17
Unilateral diisiik 95 %83
ayak

YONLENDIREN

KLINIK

Dahili 79 %69
Cerrahi 35 %31

Tablo-2. Disuk ayak olgularinda saptanan etiyolojik
nedenler ve oranlari

On boymue matar naran
Eutulus

B2 %18

Lumbes akral plebs opati

W5 %44

Poslindropati

. 1z | %105

W

ik sinir Foasan

I 10 %16.7

Radiknlopati

I 2 %521.9

Fibuler sinir hasarn

Fibular sinir hasari saptanan olgularin %45 inde
travma ve/veya cerrahi operasyon Oykusu
mevcuttu. Olgularin %47 sinde fibular sinirin
fibula bagI ndropatisi saptandi. Fibula basi fibular
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sinir noropatisi saptanan olgularin
elektrofizyolojik bulgulari incelendiginde %42
olguda demyelinizan, %38 inde aksonal etkilenim
izlenirken, %22 olguda aksonal veya
demyelinizan hasar ayirt edilemedi.

Tablo-3. Dahili ve cerrahi branglardan ydnlendirilen
duguk ayak olgularinda saptanan etiyolojik nedenler ve

oranlari
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Radikulopati tespit edilen olgularin timinde L5
kok etkilenimi saptanmakla birlikte olgularin %68
inde diger koklerin etkilenimi (L3,L4,S1) de eslik
etmekteydi. Bu olgularin  %56’sinda spinal
goéruntileme yapildi. Spinal gérintilemede elde
edilen kok etkilenim dizeyi EMG bulgulariyla
uyumluydu.

Siyatik sinir hasari saptanan olgularda ise
%26’sinda fibular dalin, %74’Unde ise hem fibular
hem de tibial sinir dalnin etkilendigi gozlendi.
Olgularin  %79unda travma veya operasyon
Oykusl, %11’inde ise gluteal bdlgeye enjeksiyon
Oykusu mevcuttu.

Polinéropati saptanan olgularda polindropati
nedeni olarak diyabet, kronik bdbrek yetmezligi
ve kemoterapi 6ykusu bulunmaktaydi.

On boynuz motor néron tutumu saptanan iki
olguda diger miyotomlarda da yaygin 6n boynuz
motor noron etkilenimi goézlendi. Lumbosakral
pleksus tutulumu saptanan bes olgunun ikisinde
travma nedeniyle pelvik fraktir 6ykusu, ikisinde
ise malinite Oyklistu (akciger kanseri ve
lumbosakral pleksus tutulusu gosteren sinir kilifi
timaord) mevcuttu.

Bilateral dusik ayak saptanan olgulara
bakildiginda, toplamda 19 olguda bilateral disik
ayak mevcuttu. Bu olgularda elektrofizyolojik
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olarak, 12’sinde polinéropati, Gg¢linde radiktlopati
(L4-5, S1 kok), ikisinde fibula basi noéropatisi,
birinde lumbosakral pleksopati, birinde 6n boynuz
motor ndron hastaligi saptandi.

TARTISMA

Dusuk ayak, ayagin ve ayak parmaklarinin
dorsifleksiyon ~ yapamamasidir.  Bu  durum
olgularda 6énemli disme ve yaralanmalara neden
olabilir. Dusuk ayak, klinik sonuglari aciliyet ve
prognoz agisindan farkliik gosterebilen, c¢ok
cesitli etiyolojiler nedeniyle gelisebilen énemli bir
klinik bulgudur. S6z konusu patolojinin anatomik
lokalizasyonu dikkate alindiginda dugtk ayak;
beyin, omurilik, 6n boynuz motor néron hicresi,
lumbosakral sinir kokleri-pleksus, siyatik = sinir,
peroneal sinir lezyonlarinda veya polinéropati ve
miyopati gibi diger periferik tutulum gdsteren
hastaliklar nedeniyle gelisebilir.

Disik ayak gelisimine neden olan periferik
etkenlere bakildiginda birinci sikhkta fibular
noropati bildiriimektedir (1). Fibular noéropati
yetiskinlerde goriilen tim monondropatilerin %15
ini olusturur ve alt ekstremitede en sik sinir
basisina bagli gelisen monondropatidir (2).
Fibular sinir, L4-L5,S1 koklerinden olusur, bu sinir
lifleri dnce lumbosakral pleksus, sonra da siyatik
sinir icinde seyreder (3). Siyatik sinir, popliteada
tibial ve fibular sinir dallarina ayrilir ve fibuler
sinir, fibula basinin altindan gecerek ylzeyel ve
derin dallarina ayrilir (4). Fibular sinirin en sik
basiya ugradigi nokta, sinirin yluzeyellestigi fibula
bas! bélgesidir. Bu olgularda genellikle kilo kaybi,
diyabet, travma, diz bodlgesine disardan basi
ve/veya cerrahi operasyon 6ykisl bulunmaktadir
(5,6). Bacak bacak duUstine atma gibi bazi
pozisyonlar da fibula basi  ndropatisini
kolaylastirir.  Fibular ~ sinir  motor  BKAP
amplitidinde dusukluk, iletim hizinda
yavaslama, fibular duysal yanitin alinmamasi
fibular noéropatiyi dustunduren elektrofizyolojik
bulgulardir. Aksonal etkilenim varhdinda igne
EMG’de fibular sinir inerve kaslarda, denervayon
ve norojenik MUP’ler saptanir. Fibular sinirin
fibula basinin  proksimalinde etkileniminin
belirlenmesinde igne EMG de biseps femoris
kasinin  kisa basi  degerlendirimesi  yol
gostericidir (7). Fibula basi demyelinzan fibular
sinir noropatisinde, fibular motor iletiminde fibula
bdlgesinin  proksimalinden uyarimla BKAP
amplitidinde disme veya bu bdlgede motor
iletim hizinda yavaslama saptanir. Bununla
birlikte distalden elde edilen fibular duysal
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yanitlar korunabili. Demyelinizan etkilenimde
igne EMG’de, fibular sinir inerve kaslarda normal
MUP morfolojisinde maksimal kasi seyrelme
paterni izlenir. Bizim g¢alismamizda, literatlirde
belirtildigi gibi, duslk ayak nedeni olarak en sik
fibular sinir néropatisi saptandi. Dahili ve cerrahi
kliniklerden ybénlendirilen olgular seklinde ayrim
yapildidinda, 2 grupta da fibular sinir néropatisi
en sik dusik ayak nedeniydi. Bu olgularda
literatirde bildirildigi gibi travma ve cerrahi
Oykuslt mevcuttu. Fibular sinirin en sik fibula basi
bélgesinde etkilenimini gdsteren elektrofizyolojik
bulgular saptanmakla birlikte, demyelinizan ve
aksonal fibular sinir hasari sikhg birbirine
benzerdi. Olgularda takip EMG yapilmadigi igin
demyelinizan veya aksonal hasar varliginin
prognoza etkisi degerlendiriimedi.

ikinci en sik gdzlenen diisiik ayak nedeni olarak
disk herniasyonu ve spinal stenoz bildiriimektedir
(1). Aono ve arkadaglarinin disiik ayak saptanan
46 hastay! inceledikleri bir calismada, neden
olarak hastalarin %57'sinde disk herniasyonu ve
%35'inde spinal stenoz oldugu goriimastir (8).
Wang ve Nataraj (1) tarafindan yapilan sistematik
bir derlemede tanimlandigi Uzere, L5 sinir koki
vakalarin gogunda L4-L5 seviyesindeki lomber

intervertebral diskin  protrizyonunda basiya
ugramaktadir. Olgularda genellikle unilateral
disik ayak gelismekle birlikte, santral disk

protruzyonunda veya spinal dar kanal varliginda
bilateral dustk ayak geligebilir. Duguk ayak tipik
olarak lomber disk herniasyonunda
monoradikulopati sonucu ortaya ciksa da (9),
spinal stenozda birden fazla spinal seviyenin
tutulumu yaygindir. Yapilan bir calismada, lomber
spinal stenoza bagll dusiuk ayak hastalarinin
%64'Unde iki veya daha fazla spinal seviyenin
tutuldugu  bildiriimektedir  (10). Lumbosakral
radikUlopatili olgularin elektrofizyolojik
incelemesinde, sinir iletim calismalarinda duysal
yanitlar korunmustur, fakat alt ekstremitede
fibular velveya posterior motor sinir BKAP
amplitidlerinde dlisme saptanabilir. Bu durumda
igne EMG ile belirli koklerden inerve kaslarda
saptanan ndrojenik bulgular etkilenen kok
hakkinda bilgi verir. Alt ekstremitede tek tarafli
radikllopati saptandiginda karsi ekstremite de
radikller etkilenim agisindan degerlendirilmelidir.
Elektrofizyolojik ~ olarak  bilateral  radikuler
etkilenim bulgulari varliginda dar kanal akla
gelmelidir. Bizim calismamizda da disuk ayak
nedeni olarak radikllopati ikinci en sik neden
olarak saptandi. Radikllopati saptanan olgularin
%88’inde (22 olgu) L5 kok etkilenimi sonucu tek
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tarafli dislk ayak izlendi. Radikilopati saptanan
olgularin ¢odunda L5 kok etkilenimi yaninda
coklu radikuler etkilenim (L2-3-4 ve S1) de
mevcuttu. Bu olgularin  yaklasik vyarisinda
lumbosakral spinal gorintileme yapilmisti ve
goruntilemelerde c¢oklu radikiler tutulumun
oldugu olgularda, dar kanal veya diskopatiye
bagh c¢oklu kék basisi izlendi. Radikulopati, dahili
bransglardan yonlendirilen hasta grubunda cerrahi
branslardan gonderilenlere gbre daha sikti.

Siyatik sinir hasari alt ekstremitelerde en sik
gorulen ikinci noropati olarak bilinmektedir (11).
Siyatik sinir L4-S3 sinir koklerinden kdken alir ve
pelvisi gluteal kaslar tarafindan ortilen bulylk
siyatik foramenden terk eder. Popliteal fossada,
fibular ve tibial bilesenlere ayrilir ve sonunda
bacak ve ayaktaki kaslari innerve eder (12). Uzun
anatomik seyri ve posterolateral konumu, cesitli
yaralanma tlrlerine zemin hazirlar. En yaygin
yaralanma mekanizmalari arasinda kalgaya
yapilan intramuskuler enjeksiyonlar, travma ve
pelvik  bdlgenin cerrahi prosedurleri  yer
almaktadir (13). Klinik olarak siyatik sinir
yaralanmasi olan hastalar, fibuler ve tibial
innervasyonlu kaslarda gugsuzlik ve lateral
baldir, ayak sirtt ve ayak tabaninda hipoestezi
tariflerler (14,15). DUsuk ayak, tibialden ziyade
fibular boélimin yaralanmasiyla uyumludur.
Siyatik sinirin fibular komponentinin yaralanmaya
karsi daha hassas olmasinin asagidaki
Ozellikleriyle iliskili oldugu dustndlmektedir: (1)
daha az destekleyici epidural bag dokulari ile
daha bluylk ancak daha az sayida fasyalar; (2)
siyatik ¢entikte ve fibular boyunda daha sabit ve
acih  bir seyir ve bu nedenle geriime
yaralanmasina daha yatkin; ve (3) kalgca ve
proksimal uyluk bolgelerinde daha ylzeysel
konum (15,16,17). Femur frakturd, uyluk boélgesi
yaralanmalarinda genellikle tibial ve fibular
divizyonun birlikte hasarlandidi (17) gluteal bolge
enjeksiyonlarinda bagli siyatik sinir néropatisinde
ise fibular dalin daha sik ve agir etkilendigi
bildiriimektedir (18). Elektrofizyolojik incelemede,
asimetrik tek ekstremitede fibular sinir iletiminde
patoloji ile birlikte alt ekstremitede posterior tibial
ve sural sinir iletim calismalarinda da patoloji
saptandiginda olgularda siyatik sinir hasari akla
gelmelidir. Siyatik sinir hasarinda igne EMG’de,
siyatik sinirden innerve olan uyluk arka grubu
kaslarinda, siyatik sinirin distal dallari olan fibular
ve tibial sinirden innerve olan kaslarda izlendigi

gibi  patolojik  bulgular  saptanir. Bizim
calismamizda dusuk ayak nedeniyle yonlendirilen
ve siyatik sinir hasari saptanan olgularin
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tamaminda siyatik sinirin fibular dali etkilenmisgti.
Bununla birlikte %74 olguda fibular sinir
etkilenimine tibial dal etkilenimi de eslik
etmekteydi. Olgularda en sik etiyolojik etken
femur, pelvis bdlgesinde travma veya cerrahi

operasyon Oykusuyken, gluteal boélge
enjeksiyonu 2.  sikliktaydi.  Etiyoloji  ve
elektrofizyolojik bulgular birlikte
degerlendirildiginde literatirle uyumlu olarak

femur ve uyluk bolgesi travma, cerrahi operasyon
OykuslU olan olgularda fibular- tibial dal birlikte
etkilenimini sikti. Gluteal bélge enjeksiyon 6ykusu
olgularda ise fibular dal etkilenimi gdzlendi.
Olgularin  hepsinde aksonal hasar saptandi.
Cerrahi branglardan yénlendirilen olgularda daha
yuksek oranda siyatik sinir hasari mevcuttu.

Lumbosakral pleksus, alt ekstremitelere duysal

ve motor innervasyon saglar, L1-S4 sinir
koklerinden olusur. Ust Ilumbar pleksustan
femoral, obturator ve safen; alt lumbosakral

pleksustan ise siyatik, superior-inferior gluteal
sinirler ve pudental sinir kdken alir (19). Travma,
malignite, enfeksiyon (Lyme, HIV, HSV)
metabolik veya inflamatuar nedenler lumbosakral
pleksus hasarina neden olabilir. Malignite nedenli
etkilenimde ozellikle L4-S1 bolgesinde sik
etkilenim goralir (20). Sistemik malignitenin
pleksusa metastazi nedenli etkilenim oldugu gibi,
nadir olarak primer sinir veya sinir kilifi timorleri
de Ilumbosakral pleksus etkilenimine neden
olabilir. Elektrofizyolojik olarak da lumbosakral
pleksusun etkilenen divizyonuna goére femoral ve
siyatigin dali olan fibular, tibial ve sural sinir iletim
calismalarinda ve igne EMG’de de, femoral,

obturator, siyatik ve superior-inferior gluteal
sinirler tarafindan innerve kaslarda norojenik
etkilenimi gdsteren bulgular saptanir. Bizim

calismamizda bes olguda (olgularin %4°G) dusuk
ayak nedeni olarak lumbosakral pleksus
etkilenimi  mevcuttu. Bu olgularin  Gg¢lnde
lumbosakral pleksus alt divizyon, ikisinde Ust ve
alt divizyon etkilenimi izlendi. Olgularin hepsinde
alt divizyon etkilenimi nedeniyle disik ayak
gelismisti. Etiyolojide iki olguda pelvik fraktdr
nedeniyle gelisen travma, bir olguda da primer

sinir  kilft  timoért nedenli pleksus tutulumu
saptandi. Bir olguda akciger kanseri Oykusu
olmakla birlikte pleksus gOruntilemesi
yapilmadigi igin pleksus hasarinin etiyolojisi

netlestirilemedi, bir olguda da etiyolojiye yonelik
bilgi elde edilemedi.
Amyotrofik lateral skleroz (ALS), Ust ve alt motor

néron hasari sonucu gelisen, ekstremite
glgsuzligl, kas atrofisi ve fasikllasyon ile
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karakterize yikici bir hastaliktir (21). On boynuz
motor ndronlarin etkilendigi, alt motor ndéron
hasarinda, baslangic bdlgesine bagh olarak
bulber ve ekstremite baslangi¢li olmak Gzere iki
gruba ayriir. Bu olgularin yaklasik %75'i
ekstremite baglangichdir (22). Kilinik olarak,
ekstremite baslangigli ALS hastalarinda kas
glgsuzligu ve atrofi tipik olarak fokaldir. Ayak
bilegi dorsifleksiyon zayifligi, yaygin bir klinik
bulgu olan disuk ayak gelismesine neden olabilir
ve bu bulgu erken evrelerde alt ekstremite
baslangi¢li ALS hastalarinin belirgin bir 6zelligi
olabilir. Poliomyelit, polio virlsinin neden
oldugu, enfeksiy6z, 6n boynuz motor néron
hasari ile giden bir hastaliktir. Spinal kordun
servikal, torakal veya lomber segmentlerini
etkileyebilir. Bu olgularda genellikle alt ekstremite
glgsuzligu sik olmakla birlikte tutulan spinal
seviyeye gore tek kol, her iki kol ve her iki
bacakta veya kol ve bacakta glgsizlige neden
olabilir. Genellikle asimetrik pareziye neden olur.
Kronik donemde bu olgularda parezi gelisen
ekstremitede atrofi ve ekstremite kisali§i gozlenir.
On boynuz motor néron hasarinin gelistigi bu iki
hastalikta, elektrofizyolojik olarak sinir iletim
calismalarinda motor BKAP amplitidlerinde
disiiklikle birlikte duysal iletimler normaldir. igne
EMG de Polio olgularinda kronik dénemde farkli
miyotomlarda denervasyon izlenmeksizin buyuk
boylu, genis sureli nérojenik MUP’ler izlenir. ALS
olgularinda ise farkli miyotomlara ait kaslarda
denervasyon, fasikiilasyon ve norojenik MUP’leri
saptanir.  Alt ekstremite baslangigh  ALS
formlarinda L5-agirhkli L5-S1 bdlgesindeki 6n
boynuz motor néronlarin etkilenmesi nedeniyle
bu durum lomber disk patolojileriyle karigtirilabilir.
Yapilan bir ¢alismada bu olgularda klinik olarak
ayak bilegi dorsifleksiyonun plantar fleksiyona
gbre daha gugsiiz oldugu belirtimektedir.
Elektrofizyolojik olarak da  sinir iletim
calismalarinda ekstanso6r digitorum  brevis
kasindan elde edilen fibular sinir BKAP
amplitidleri, abduktor hallusis kasindan elde
edilen tibial sinir BKAP amplitidinden dusuk
bulunmustur. igne EMG’de ise fibular sinirin
innerve ettigi tibialis anterior kasinda, tibial sinirin
innerve ettigi gastroknemius kasina goére yogun

denervasyon potansiyelleri izlenmistir  (23).
Sonug olarak bu olgularda ayak bilegi
dorsifleksiyon zaafi hem klinik hem de

elektrofizyolojik olarak daha belirgindir ve bu
nedenle ALS tanisi da duslik ayak nedeni olan
fibular néropati, radikilopati, siyatik sinir hasari
gibi diger nedenlerin arasinda yer almaktadir.
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Bizim olgularimizda da, iki olguda disuk ayak
etiyolojisi olarak 6n boynuz motor néron hastalgi
saptandi. Bir olguda ALS, diger olguda ise polio
tanisi dusuinuldi. ALS olgusunda bilateral disuk
ayak mevcutken, polio tanisi olan olguda tek
tarafli dislk ayak saptanmisti. 2 olguda fibular
sinir-L5 miyotomu klinik ve elektrofizyolojik olarak
S1-tibial sinire gbére daha agir etkilenmisti, bu
olgularda ayrica Ust ekstremitelerde ve karsi alt
ekstremitede de farkl miyotomlara ait nérojenik
etkilenimi  gdsteren elektrofizyolojik  bulgular
mevcuttu.

Calismamizda 19 olguda bilateral disik ayak
izlendi. Bu olgularin %63 {inde sensorimotor
polindéropati saptandi. Diffliz polinéropati veya
miyopatide, dorsifleksiyon gligsiizligu plantar
fleksiyon gii¢siizliginden daha belirgin olabilir ve
bilateral duslk ayak nedenleri arasinda bu
nedenler de akla gelmelidir (24). Biz olgularimiz
arasinda miyopati saptamadik. Bununla birlikte
radikllopati, bilateral fibula baslI noropatisi,
pleksopati ve 6n boynuz motor néron hastaligi
bizim olgularimizda bilateral disik ayaga neden
olan diger etiyolojilerdi. Polinéropati, bilateral ve
simetrik, yaygin bir periferik sinir bozuklugudur.
Miyelin disfonksiyonu veya aksonopatiye ikincil
olabilir. Aksonal polindropatinin nedenleri genistir
ve diyabet, Uremi, alkol, B12 vitamini, bakir,
tiamin, folat vb. beslenme  eksiklikleri,
kemoterapétik ajanlar, lepra, lyme hastaligi ve
HIV gibi enfeksiy6z nedenler dahil ¢cok cesitli
nedenlere gelisir (25). Calismamizda tim
polindropati olgularinda elektrofizyolojik olarak
aksonal sensoérimotor polinéropati saptandi. Bu
olgularda sinir iletim g¢alismalarinda motor ve
duysal sinir amplitidlerinde diguklik ve iletim
hizlarinda yavaslama gézlenmekle birlikte, igne
EMG de aksonal etkilenimi destekler sekilde
distal kaslarda noérojenik MUP leri izlendi.
Olgularda polindropatiyle iligkilendirilebilecek
diyabet, kronik bébrek yetmezligi ve kemoterapi
Oykusli mevcuttu.

Dusuk ayak, parasentral alandan alt torasik
spinal korda kadar kortikospinal yolag etkileyen
lezyonlar nedeniyle de gelisebilir. Serebral infarkt
veya parasagital alani etkileyen patolojiler
periferik lezyon benzeri izole diisiik ayaga neden
olabilir (26). Bu olgularda nérolojik muayene yol
gOstericidir ve tipik olarak olgularda etkilenen
ekstremitede artmis kas tonusu, hiperrefleksi,
ayak bilegi klonusu ve Babinski pozitifligi saptanir
(26,27,28). Elektrofizyolojik olarak ise sinir iletim
calismalari normalken, igne EMG de normal
MUP morfolojisiyle birlikte maksimal kasilmada
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tibialis anterior ve ekstansdr digitorum brevis
kaslarinda maksimal kasiimada seyrelme paterni
izlenir (26). Bizim calismamizda da 13 olguda
disik ayak etiyolojisine yonelik yapilan
elektrofizyolojik  testlerde  periferik  patoloji
izlenmemisti. Olgularin noérolojik muayeneleri ve
radyolojik goérintlilemelerine ait elimizde veri

olmadigdi igin, bu olgularda disik ayak
etiyolojisinin santral nedenlere bagh
gelisebilecegi konusunda yorum yapamadik.

Fakat normal elektrofizyolojik bulgular varliginda
dislk ayak gelisen olgularda mutlaka nérolojik
muayenede Ust motor ndron bulgular da
degerlendiriimeli ve olgular bu agidan tetkik
edilmelidir.

Calismamizda elektrofizyoloji  laboratuvarina
hasta yoénlendiren klinik branslar géz 6nlnde
bulunduruldugunda, fibular noéropati dahili ve
cerrahi branslarda en sik disik ayak nedeniydi.

Bununla birlikte polinéropati ve Ilumbosakral
pleksopati, dahili branslardan ydénlendirilen
olgularda cerrahi branglardan ydnlendirilen

olgulara gore daha sik goézlendi. Siyatik sinir
noéropatisi, cerrahi branslardan ydnlendirilen
olgularda 2.en sik dusik ayak nedeni olarak
izlendi. Radikulopati, cerrahi ve dahili branslarda
sik saptanmakla birlikte, her iki brang olgularinda
da nadir olarak motor néron hastaligi tespit edildi.
Bu bulgular 1siginda o6zellikle tek tarafli disik
ayak olgularinda ydnlendiren Kklinik  fark
etmeksizin  6n tani olarak fibular néropati,
bilateral disik ayak varliginda da 6zellikle dahili
branglardan yodnlendirilen olgularda polindropati
akla gelmelidir. Yine travma, operasyon &ykusu
olup, cerrahi branglardan ydnlendirilen olgularda
fibular néropatiden sonra siyatik sinir tutulusu da
dusundlmelidir.

Sonug olarak, disik ayak olgularinda fibular
noéropati, siyatik sinir hasari, lumbosakral pleksus
tutulusu, radikilopati-6n boynuz motor ndéron
hastaligir ve yaygin tutulug varhiginda da
polinéropati dusinilmesi gereken etiyolojilerdir.
Elektrofizyolojik testler disuk ayak klinigi olan
olgularda bu periferik patolojilerin ayrimini saglar.
Elektrofizyolojik olarak periferik patoloji
saptanmayan olgularda da mutlaka ndrolojik
muayene ile santral patolojinin varligina yonelik
bulgulara dikkat edilmeli ve bu yénde radyolojik
incelemeler planlanmalidir.

Cikar catigsmasi: Yazarlar, bu calisma ile ilgili
cikar catismasi bildirmemisgtir.
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ABSTRACT

Aim: This study aims to evaluate the maternal and fetal outcomes of adolescent pregnant women who
gave birth in the Gynecology and Obstetrics Clinic of Agri Training and Research Hospital.

Materials and Methods: The study was conducted as a retrospective study. The automation system
of Agri Training and Research Hospital was used to conduct the study, and the data of 1560 patients
who gave birth between January 1, 2018, and December 31, 2022, were examined retrospectively.
263 patients were excluded from the study due to missing data. The patients were divided into two
groups: early adolescence and late adolescence. 84 patients in the early adolescence group and 1213
patients in the late adolescence group were included.

Results: A statistical difference was detected between the groups regarding age, gravida, and parity
(p<0.05). There was no statistically significant difference between the groups regarding birth weight,
birth weeks, first and fifth-minute Apgar values, type of birth, and stillbirth or preterm birth rates.
Nulliparity rates were significantly higher in the early adolescent group.

Conclusion: Adolescent pregnancies are high-risk pregnancies with increased risks of pregnancy
complications, including maternal and infant death. Therefore, studies to reduce adolescent pregnancy
rates are essential for all societies.

Keywords: Adolescent pregnancies, stillbirth, preterm labor.

0z
Amag. Bu calismanin amaci, Agri Egitim ve Arastirma Hastanesi Kadin Hastaliklari ve Dogum
Kliniginde dogum yapan adbélesan gebelerin maternal ve fetal sonuclarini degerlendirmektir.

Gerec ve Yéntem: Calisma retrospektif bir ¢calisma olarak yapildi. Calismanin yapilmasi icin Agri
Egitim ve Aragtirma Hastanesi otomasyon sisteminden faydalanildi ve 01 ocak 2018 ile 31 aralik 2022
tarinleri arasinda dogum yapan 1560 hastanin verileri retrospektif olarak incelendi. Eksik veri
nedeniyle 263 hasta ¢alisma disi birakildi. Hastalar, erken adblesan ve ge¢ adblesan dénem olmak
lizere 2 gruba ayrildi. Erken adélesan dénem grubunda 84, ge¢ adblesan dénem grubuna 1213 hasta
dahil edildi.

Bulgular: Gruplar arasinda yas, gravida ve parite agisindan degerlendirildiginde istatistiksel fark
saptandi (p<0.05). Gruplar arasinda dogum kilolari, dogum haftalari, birinci ve beginci dakika Apgar
degerleri, dogum tiirt, 6li dogum veya erken dogum oranlari acgisindan istatistiksel anlamli fark
saptanmadi. Nulliparite oranlari anlamli derecede erken adélesan grubunda daha fazlayd.
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Sonug: Adblesan gebelikler, anne ve bebek 6liimii de dahil olmak lizere gebelik komplikasyonlari
risklerinin arttigi riskli gebeliklerdir. Bu yiizden, adblesan gebelik oranlarinin azaltilmasi i¢in yapilacak

olan galigmalar tiim toplumilar igin zaruridir.

Anahtar Sézciikler: Adblesan gebelikler, 6lii dogum, erken dogum.

INTRODUCTION

According to the World Health Organization
(WHO) data, 21 million women worldwide are
between the ages of 15-19 and 2.5 million
women under 16 give birth every year.
Adolescent pregnancies cause an increase in
pregnancy-related complications such as
endometritis and systemic infections in women
compared to older age pregnancies, and these
complications cause severe deaths in women in
this age group (1).

Adolescence is the period between the ages of
10 and 19. This is the transition period from
childhood to adulthood, with its characteristics
(2). Adolescent pregnancies are defined as
pregnancies occurring in women in this age
period (2). Physiological and psychological
changes that occur during this period may cause
these women to be interested in sexuality, and
these women who do not have sufficient
information about sexuality face the risk of
sexually transmitted diseases and pregnancy.

Although it varies by country, adolescent
pregnancies constitute approximately 11% of all
pregnancies (2). Adolescent pregnancies are

also related to the development Ilevel of
countries. According to WHO data, the
adolescent pregnancy rate was 28.8% in

Nicaragua in 2014, while this rate was 0.7% in
Japan in the same year (3). In recent years,
adolescent pregnancy rates have been reported
to be close to 20% in African countries (4), and
even up to 50% in sub-Saharan regions (5).

Studies have shown that 60% of adolescent
pregnancies result in birth (6). There is a
significant increase in both maternal and fetal
complication rates in pregnancies in this age
group. Examples of these include complications
such as premature birth, low birth weight, and
increased rates of newborns needing intensive
care (7). In addition, data regarding the increase
in preeclampsia rates in adolescent pregnancies
vary between studies (8), (9). In the studies
conducted, there are contradictions in the
findings regarding the Apgar scores of the
newborns of adolescent women (10), (11).
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In our study, we aimed to evaluate adolescent
pregnant women's maternal and fetal outcomes.
As maternal outcomes, we evaluated maternal
age, gestational age, cesarean and normal birth
rates, cesarean section indications, and
premature birth rates, and as fetal outcomes, we
evaluated results such as live and stillbirth rates,
birth weight, and first and fifth minute Apgar
scores.

MATERIALS and METHODS

The study was carried out in Agri province, which
has a low development level in the Eastern
Anatolia region of Turkey. For the study, the data
of patients who gave birth at the Agri Training
and Research Hospital Gynecology and
Obstetrics Clinic between January 1, 2018 and
December 31, 2022  were  examined
retrospectively. To conduct the study, ethical
approval was received from Agri ibrahim Cegen
University Scientific Research Ethics Committee
with number 292, and permission was received
from Agr Provincial Health Directorate with
number 107.

At the beginning of the study, the data of 1560
adolescent patients who gave birth between the
dates mentioned above were examined. 263
patients were not included in the study due to
missing data. The study was conducted with data
from 1297 patients. Hospital automation system
was used to collect data.

The study was designed in two groups, early
adolescence (<15 years) and late adolescence
(15-19 vyears), in accordance with the WHO
definition, and the data of the two groups were
compared. Age, gravity, parity, number of
abortions and week of birth were evaluated as
demographic data. As fetal outcomes, gender,
birth weight, and first- and fifth-minute Apgar
scores were evaluated. As maternal outcomes,
type of birth, cesarean section indications, live-
stillbirth rates were evaluated. Pregnancies
completed after 20 weeks were considered birth.
Pregnancies completed before 20 weeks,
pregnancies with chromosomal anomalies, and
ectopic pregnancies were excluded from the
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study. Pregnancies completed before the 37th
week were considered preterm birth.

Spss 28.0 program was used to analyze the data.
Categorical measurements are summarized as
number percentages. Mean and standard
deviation values were used in the descriptive
statistics of the data. Shapiro Wilk test was used
to determine whether the variables met the
assumption of normal distribution. Independent
samples t test was applied to find out which
group caused the difference between continuous
variables in terms of means between groups, and
Chi-square test was applied to find out which
group caused the difference between nominal
variables. P< 0.05 was accepted for the results to
be considered statistically significant.

RESULTS

Our study was conducted by examining the data
of 1297 patients. 84 patients were included in the
early adolescence (<15 years) group, and 1213
patients were included in the late adolescence
(15-19 years) group.

When demographic data were examined, a
statistically significant difference was found
between the groups in terms of age, gravida and
parity (p<0.05) (Table-1). When the groups were
compared according to the number of abortions,
number of stillbirths and average week of birth,
no statistically significant difference was detected
(p>0.05) (Table-1).

When we look at the fetal results, the groups
were compared according to the first and, fifth
minute Apgar values and the baby's birth weight,
and no statistically significant difference was
observed between the groups (p>0.05) (Table-2).
When the babies of patients in both groups were

groups (p>0.05) (Table-2). While 49 of the babies
born in the early adolescence group were boys
(58.3%) and 35 were girls (41.7%), this rate was
626 boys (51.6%) and 587 girls (48.4%) in the
late adolescence group (Table-2).

When the groups were examined according to
live and stillbirth rates within the scope of
maternal results, it was seen that 84 patients in
the early adolescence group had a live birth,
while there was no patient with a stillbirth. In the
late adolescence group, 1202 (99.1%) patients
had a live birth, while 11 (0.9%) patients had a
stillbirth, but this was not statistically significant
(p>0.05) (Table-3).

When the groups were compared according to
birth types, no statistically significant difference
was found between the groups (p>0.05). While
the number of normal births was 71 (84.5%) and
the number of cesarean births was 13 (15.5%) in
the early adolescence group, the number of
normal births was 958 (79%) and the number of
cesarean births was 255 (21%) in the late
adolescence group (Table-3).

The groups were examined according to
premature birth rates and no statistically
significant difference was found between the
groups (p>0.05). While 13 patients (15.5%) in the
early adolescence group had premature birth,
202 patients (16.7%) in the late adolescence
group had premature birth (Table-3).

Additionally, when the nulliparity rates are
evaluated between the groups, we see that the
nulliparity rates are higher in the early
adolescence group and this is statistically
significant (p<0.05) (Table-3). In addition, when
we examined the indications for cesarean
section, it was seen that there was no statistically

examined according to gender, no statistically ~Significant difference between the groups
significant difference was found between the (P>0-005) (Table-3).
Table-1. Demographic data.
Early Adolescence Late Adolescence
Demgg::phlc <15 years old 16-19 years old T Value P Value
AveragexSD AveragexSD
Age 14.80 £ 0.460 18.10 £ 0.712 -42.469 0.000*
Gravida 1.10+0.334 1.21+0.481 -2.996 0.003*
Parity 0.04+0.187 0.14+0.372 -4.506 0.000*
Number of 0.0640.238 0.07+0.281 0415 0.678*
Abortions
Number of .
Stillbirths 0.00+0.000 0.00£0.041 -0.372 0.710
Birth Week 38.10+2.290 38.02+2.202 0.283 0.777*

* Independent Samples T-test
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Table-2. Fetal outcomes.

Early Adolescence

Late Adolescence

Fetal Outcomes <15 years old 16-19 years old T Value P Value
Average*SD Average*SD
Apgar 1.minute 7.89+£0.581 7.81+0.856 0.834 0.404*
Apgar 5.minute 8.90+£0.670 8.85+0.893 0.527 0.598*
Birth weight 3008.99+552.42 2966.73+483.33 0.767 0.443*
n % n %
Male 49 58.3 626 51.6
1,424 0.233**
Gender iy 35 41.7 587 48.4
* Independent Samples T-test
** Chi-Square analysis test
Table-3. Maternal outcomes.
Early Late
Adolescence Adolescence TOTAL
Maternal Outcomes <15 years old 16-19 years old X
n % n % n % P.
Live birth 84 100.0 1202 99.1 1286 99.2
Birth
Stillbirth o 00 11th 09 11th og 0768 0.381**
Vaginal Birth 71 84.5 958 79.0 1029 79.3 ooBkk
Birth Type 1,474 0.225
Cesarean Birth 13 15.5 255 21.0 268 20.7
Mature and 37 weeks and above 71 84.5 1011 83.3 1082 834
Premature 0.079 "
Birth Rates 36 weeks and below 13 155 202 167 215 166 0.779
Nulliparity Nulliparous 81 96.4 1055 87.0 1136 87.6
Rates Multiparous 3 36 158 130 161 124 ©4%8 0.011*
Breech Presentation one 1.2 35 2.9 36 2.8
Previous Uterine
Surgery 0 0.0 42 35 42 3.2
Fetal Distress 9 10.7 97 8.0 106 8.2
Other Presentation
anomalies 0 0.0 11th 0.9 11th 0.8
CPD 0 0.0 5 0.4 5 04
Indications Multiple pregnancies 0 0.0 11th 0.9 11th 0.8
Kk
for Caesarean | ,cp 0 00 one 01 one 01 /609 0815
Section
Hypertensive
Diseases of one 1.2 12 1.0 13 1.0
Pregnancy
Placental Abruption 0 0.0 7 0.6 7 05
Non-Progressive 2 24 28 23 30 23
Labor
Macrosomic Fetus 0 0.0 4 0.3 4 03
Cord Prolapse 0 0.0 2 0.2 2 02
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** Chi-Square Analysis

DISCUSSION

Adolescent pregnancy rates vary by country.
When WHO data is examined, it will be seen that
11% of all pregnancies consist of pregnant
adolescents  (1). Additionally, adolescent
pregnancies are also related to the development
level of countries. For example, while the
average adolescent pregnancy rate in African
countries is 141/1000, this rate is 25/1000 in
Europe (2). In our study, we examined 5-year
birth data and found the adolescent pregnancy
rate to be 9.41%. Considering the low
development level of the province where the
study was conducted, this rate is surprisingly
close to WHO data. The main reason for this is
that the age and birth data of women giving birth
may be incompletely recorded in the hospital
automation system.

Studies have reported that stillbirth rates are high
in adolescent pregnant women (12). Lewis et al.
In their study, they reported that the risk of
stillbirth  was higher in late-term adolescent
pregnant women (aged 17-18) and that this
situation may also be related to low socio-
economic status (12). Again, Zhang et al. also
found in their study that adolescent pregnancies
were associated with a higher risk of stillbirth and
neonatal death, and that the risk was even
higher, especially in young adolescents (10-17
years old) (13). However, Karatasli et al. In their
study, they found that adolescent pregnancies
were not associated with stillbirth (14). In our
study, we investigated the relationship between
early and late-term adolescent pregnancies and
stillbirth. While there was no stillbirth in the early-
term adolescent pregnancy group, we found that
11 patients had stillbirth in the late-term
adolescent pregnancy group, but this was not
statistically significant.

Studies in the literature show that 5th minute
Apgar values vary according to maternal age.
Vieira et al. They reported that Apgar values in
babies of adolescent pregnant women were
lower than in babies of older pregnant women
(10). Karatash et al. also obtained similar results
in their study (14). Unlike other studies, we
compared adolescent pregnant women in two
groups, early and late term, and did not detect
any statistical difference between the groups in
terms of Apgar scores.
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Agbor et al. In their study with Cameroonian
adolescent pregnant women, they found that
adolescent pregnancies were associated with low
birth weight (SGA) (15). Zhang et al. They also
obtained similar results in their study (13). In our
study, unlike others, we compared adolescents in
two groups, and when we considered the results
of both groups, we did not find that adolescent
pregnancies were associated with SGA.

In a study, it was reported that 3.4% of women
became pregnant for the first time before the age
of 15 and 39.5% had their first birth between the
ages of 15-19 (16). According to the results of
our study, 6.5% of adolescents gave birth before
the age of 15, and 93.5% gave birth between the
ages of 15-19. In addition, in our study, the
groups were compared in terms of normal and
cesarean birth rates and it was observed that
there was no statistical difference between the
groups. In another study, it was observed that the
majority of adolescent pregnant women were
nulliparous (17). In our study, similar to other
studies in the literature, we found that the rates of
nulliparous patients were higher in both groups.
When we examine cesarean section rates, we
encounter very different results between
countries. Ozdemirci et al. In their study, they
found that cesarean delivery rates were higher in
adolescent pregnant women (18). In addition,
Medhi and colleagues compared the cesarean
delivery rates between adolescent pregnant
women and older women in their study and found
that there was no difference (9). Zhang et al., in
their study, found that the cesarean section rates
in adolescent pregnant women were lower than
in adult pregnant women. They attributed this to
the higher rates of premature birth and low birth
weight babies in adolescent pregnant women
compared to adults (13). In our study, we
compared the cesarean section rates of pregnant
adolescents among themselves and found that
there was no statistical difference between the
groups. Additionally, the groups were compared
in terms of cesarean section indications and no
statistical difference was found.

In the literature, many studies have been
conducted on premature birth rates in adolescent
pregnant women (7). In some of these studies, it
was found that adolescent pregnant women were
at a higher risk of premature birth compared to
adult pregnant women (18). Karatasl et al. In
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their study, similar to other studies , they found
that (14). Zhang et al. Similar to others, they
found higher rates of preterm birth in adolescents
(13). Contrary to all these results, Althabe et al.,
in their study on African-American adolescent
pregnant women, found that premature birth
rates were lower in adolescents than in adults,
and they emphasized that the reason for this may
be due to ethnic differences. Premature birth is
defined as a  multifactorial  pregnancy
complication. Factors such as the fact that
adolescent women are not fully mature both
anatomically, physiologically and psychologically,
as well as low education and socio-economic
levels, suggest that they may be associated with
premature birth (7), (19). In our study, we
compared early adolescence pregnancies with
late adolescence pregnancies in terms of preterm
birth and found that contrary to expectations,
preterm births were not higher in the early

adolescence period and the results were
statistically similar.
The limitation of our study is that it was

conducted retrospectively. Additionally, data from
263 patients were not included in the study due
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to lack of hospital data. If these data had been
included in the study, perhaps the results would
have been different. In addition, since the
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CONCLUSION

As a result, adolescent pregnancies are a
common problem of countries and societies all
over the world. Since adolescent women have
not completed their maturation both anatomically
and physiologically, the pregnancies of these
women carry both maternal and fetal risks.
Preventing adolescent pregnancies should be the
common goal of all societies. For this, the most
important thing to do is to increase the education
levels of adolescents and integrate them into
socio-economic life.

Conflict of interest: All authors participating in
the study declare that there is no conflict of
interest regarding the study.

1.

10.

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024

World Health Organization. Adolescent Pregnancy. Fact Sheets 2018 12/2018. Available online:
https://mwwwhoint/news-room/fact-sheets/detail/adolescent-pregnancy accessed on 14 December 2018).

Organization WH. Adolescent pregnancy. 2004.

Ganchimeg T, Ota E, Morisaki N, Laopaiboon M, Lumbiganon P, Zhang J, et al. Pregnancy and childbirth
outcomes among adolescent mothers: a W orld H ealth O rganization multicountry study. BJOG: An
International Journal of Obstetrics & Gynaecology. 2014;121:40-8.

Kassa GM, Arowojolu A, Odukogbe A, Yalew AW. Prevalence and determinants of adolescent pregnancy in
Africa: a systematic review and meta-analysis. Reproductive health. 2018;15(1):1-17.

Sama C-B, Ngasa SN, Dzekem BS, Choukem S-P. Prevalence, predictors and adverse outcomes of
adolescent pregnancy in sub-Saharan Africa: a protocol of a systematic review. Systematic reviews.
2017;6(1):1-6.

Kost K, Maddow-Zimet I. US teenage pregnancies, births and abortions, 2011: National trends by age, race
and ethnicity. 2016.

Fraser AM, Brockert JE, Ward RH. Association of young maternal age with adverse reproductive outcomes.
New England journal of medicine. 1995;332(17):1113-8.

de Vienne CM, Creveuil C, Dreyfus M. Does young maternal age increase the risk of adverse obstetric, fetal
and neonatal outcomes: a cohort study. European Journal of Obstetrics & Gynecology and Reproductive
Biology. 2009;147(2):151-6.

Medhi R, Das B, Das A, Ahmed M, Bawri S, Rai S. Adverse obstetrical and perinatal outcome in adolescent
mothers associated with first birth: a hospital-based case-control study in a tertiary care hospital in North-
East India. Adolescent health, medicine and therapeutics. 2016:37-42.

Vieira CL, Coeli CM, Pinheiro RS, Brandao ER, Camargo Jr K, Aguiar FP. Modifying effect of prenatal care
on the association between young maternal age and adverse birth outcomes. Journal of pediatric and
adolescent gynecology. 2012;25(3):185-9.

337


https://wwwwhoint/news-room/fact-sheets/detail/adolescent-pregnancy

11.

12.

13.

14.

15.

16.

17.

18.

19.

338

Torvie AJ, Callegari LS, Schiff MA, Debiec KE. Labor and delivery outcomes among young adolescents.
American journal of obstetrics and gynecology. 2015;213(1):95. el-. e8.

Lewis LN, Hickey M, Doherty DA, Skinner SR. How do pregnancy outcomes differ in teenage mothers? A
Western Australian study. Medical Journal of Australia. 2009;190(10):537-41.

Zhang T, Wang H, Wang X, Yang Y, Zhang Y, Tang Z, et al. The adverse maternal and perinatal outcomes
of adolescent pregnancy: a cross sectional study in Hebei, China. BMC pregnancy and childbirth.
2020;20(1):1-10.

Karatagh V, Kanmaz AG, Inan AH, Budak A, Beyan E. Maternal and neonatal outcomes of adolescent
pregnancy. Journal of gynecology obstetrics and human reproduction. 2019;48(5):347-50.

Agbor VN, Mbanga CM, Njim T. Adolescent deliveries in rural Cameroon: an 8-year trend, prevalence and
adverse maternofoetal outcomes. Reproductive health. 2017;14:1-8.

Smid M, Martins S, Whitaker AK, Gilliam M. Correlates of pregnancy before age 15 compared with
pregnancy between the ages of 15 and 19 in the United States. Obstetrics & Gynecology. 2014;123(3):578-
83.

Adashi EY, Gutman R. Delayed childbearing as a growing, previously unrecognized contributor to the
national plural birth excess. Obstetrics & Gynecology. 2018;132(4):999-1006.

Ozdemirci S, Kasapoglu T, Cirik DA, Yerebasmaz N, Kayikcioglu F, Salgur F. Is late adolescence a real risk
factor for an adverse outcome of pregnancy? The Journal of Maternal-Fetal & Neonatal Medicine.
2016;29(20):3391-4.

Brosens |, Muter J, Gargett CE, Puttemans P, Benagiano G, Brosens JJ. The impact of uterine immaturity on

obstetrical syndromes during adolescence. American Journal of Obstetrics and Gynecology.
2017;217(5):546-55.

Ege Journal of Medicine / Ege Tip Dergisi



Arastirma Makalesi / Research Article

Ege Tip Dergisi / Ege Journal of Medicine 2024; 63 (3): 339-349

Madde kullanim bozuklugu olan bireylere yonelik karar verme becerileri egitim
programinin gelistirilmesi ve etkililiginin degerlendirilmesi

Development and evaluation of the effectiveness of a decision-making skills

training program for individuals with substance use disorder
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0z
Amag: Calismanin amaci madde kullanim bozuklugu olan bireylere yonelik karar verme becerileri
mudahale programinin gelistiriimesi ve etkililiginin degerlendiriimesidir.

Gereg ve Yontem: Katiimcilara Psikolojik Belirti Tarama Envanteri, Hamilton Depresyon Olgegi,
Hamilton Anksiyete Degerlendirme Olgegi ve DSM-IV’e Dayali Erigkin DEB/DEHB Tani ve
Degerlendirme Envanteri uygulanmistir. Bu dlgeklerden Ust sinirlarin tGizerinde puan alan katihmcilar
calismaya dahil edilmemistir. Bu ¢alismaya, deney grubu (n=36) ve kontrol grubu (n=36) kisi olmak
Uzere 72 kisi katilmistir. Grup ¢alismalari, karar verme becerileri, durtisellik ve stresle basa ¢ikma alt
basliklari ile alti oturumda gergeklestiriimistir. Katiimcilara midahale 6ncesi ve sonrasi Melbourne
Karar Verme Olgegi, Barratt Dirtiisellik Olgegi ve Stresle Basa Cikma Tarzlari Olgegi uygulanmistir.
Calismada, deney ve kontrol grubu élgek puanlari Tekrarli Olgiimler Anova ile karsilastiriimistir.
Bulgular: Melbourne Karar Verme Olgeginden alinan puanlara gore, deney ve kontrol grubu
katilimcilarinin karar vermede 06zsaygl duzeylerinin midahale éncesinden sonrasina istatistiksel
olarak anlamli farkhhk gosterdigi bulunmustur (p<0.05). Gruplar arasinda karar verme stilleri agisindan
ise istatistiksel diuzeyde anlamh farkhlik saptanmamigtir (p>0.05). Deney grubu ve kontrol grubu
stresle basa cilkma ve durtusellik toplam puanlari agisindan istatistiksel olarak anlamli dizeyde
degisim gostermistir (p<0.05).

Sonug: Calismanin bulgulari, karar verme becerisi editim programinin madde kullanimi olan bireylerin
karar vermede Ozsaygi, durtusellik ve stresle basa c¢ikma becerilerini olumlu yénde etkiledigini
g6stermektedir.

Anahtar Soézciikler: Madde kullanimi, karar verme, midahale programi, bagimlilik.

ABSTRACT

Aim: The aim of the study is to develop decision-making skills intervention program for individuals with
substance use disorder and evaluate its effectiveness.

Materials and Methods: Symptom Checklist, Hamilton Depression Rating Scale, Hamilton Anxiety
Rating Scale and Adult ADD/ADHD DSM |V-Based Diagnostic Screening and Rating Scale were
administered to the participants. Participants with scores above the upper limits on these scales were
not included.
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This study was conducted with 72 people, experimental group (n=36) and control group (n=36). Group
studies were carried out in six sessions, including the subheadings of decision making skills,
impulsivity and coping with stress. Melbourne Decision-Making Scale, Barratt Impulsivity Scale, and
Coping Style Scale were administered to the participants before and after the intervention. The scores
of the experimental group and the control group were analyzed using Repeated Measurements
Anova.

Results: According to the scores obtained from the Melbourne Decision Making Scale, it was found
that the self-esteem levels of the experimental and control group participants in decision making
showed a statistically significant difference from before to after the intervention (p <0.05). There was
no statistically significant difference between the groups in terms of decision-making styles (p>0.05).
The experimental group and the control group showed statistically significant changes in terms of
coping with stress and impulsivity total scores (p <0.05).

Conclusion: The findings of the study show that the decision-making skill training program positively
affects the self-esteem in decision-making, impulsivity and stress coping skills of individuals with

substance use.

Keywords: Substance use, decision making, intervention program, addiction.

GiRiS

Karar verme, yasamin her alaninda karsimiza
¢cikan ve arastirmacilar tarafindan siklikla ele
alinan bir konudur. Karar vermenin farkl
bicimlerde tanimlamalari  yapilmistir.  Karar
verme; bir gereksinim aninda, o gereksinime
yanit verebilmek adina mevcut olasiliklar
icerisinden en uygun olanin tespit edilmesi olarak
tanimlanabilir. Karar verme surecinde, tercih
yapilirken belirsizlik ve karigikhgi en aza
indirgemek gerekmektedir (1). Karar verme;
zamana yayllan, emek gerektiren bir davranigtir.
Bu davranis kalibi geligtirilebilir ve degisime
ugrayabilir. Karar alma surecinde bireylere 6zgu
farkliliklarin s6z konusu oldugu ve bu farkliliklarin
bir sebebinin de karar verme tarzlari oldugu
distnilmektedir (2). Connor ve Becker (2003)’a
gore; bireylerin 6grenmis oldugu aliskanlklar
karar alma stillerinin belirleyicisidir (3). Bireylerin
karar alma bigimlerini tanimasi, karar verme
becerilerini gelistirmesi acisindan kritik 6neme
sahiptir.

Madde kullanim bozuklugu, yineleyici bicimde
madde kullanimi ile kendisini gésteren, maddenin
kullanilmas! ve sinirlamasinda kisisel kontrollin
kayboldugu, madde kullaniminin sonlandiriimasi
durumunda ise disfori, anksiyete, irritabilite gibi
yoksunluk semptomlari yaratabilen bir
bozukluktur. Madde kullanim bozuklugu; bireysel,
cevresel ve toplumsal agidan olumsuz sonuglar
yaratan ¢ok yonlU bir halk sagligi sorunu olarak
kabul edilmektedir (4,5). Madde kullaniminin
farkli alanlarda birgok olumsuz etkileri olmakla
birlikte, &zellikle bireylerin  karar verme
sureglerindeki olumsuz etkileri oldukga dikkat
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cekicidir (6). Kullanilan maddelerin ¢ogu bilingte
degisikliklere neden olarak bireylerin yanhs
tercihlerde bulunmasina yol agmaktadir. Ornegin;
esrar maddesinin yeni seyleri 6grenme, bunlari
hatirlama, dikkat ve odaklanma becerilerinde
yavaglamaya yol agtidini bildiren c¢alismalar
mevcuttur (7). Kronik madde kullanicilarinda
beynin frontal lob bdlgesinde ve limbik sistemde
hasarlar olustugu, biligssel streglerin olumsuz
etkilendigi  gérdlmustir. Madde kullaniminin
yarattigi bu biligsel tahribatlar, bireylerin karar
verme  slreglerini  de  olumsuz  ydnde
etkilemektedir (8).

Karar verme surecleri, madde kullaniminin
yaninda birgcok farkh igsel ve digsal faktorden
etkilenmektedir. Durtusellik, bu faktorler arasinda
onemli bir yer tutmaktadir. Dartisellik, olumsuz
sonuglarina ragmen hizli, plansizca tepkilerde
bulunma ve duirtilere karsi koymakta basarili
olamama hali seklinde tanimlanabilir. Dirtisellik,
bireylerin yasamdaki segimleri ve karar verme
surecleri Uzerinde oldukga etkilidir. Durtusellik
seviyesi ylksek bireyler, bir karar vermeden 6nce
dikkatli incelemelerde bulunmakta zorlanirlar (9).
Yapilan galismalar, yiksek dirtisellik dizeyi ile
madde kullanimi arasinda anlamli bir iligki
oldugunu gostermektedir (10). Stres, karar verme
sureclerini etkileyen bir diger onemli faktordir.
Stres dizeyindeki artis ile bilgi isleme sureci
olumsuz etkilenmekte ve biligssel islevler
bozulmaktadir. (11). Bireyler stres altinda, panik
haline gecmekte ve dirtisel karar vermeye
yonelmektedir. Stres altinda daha  riskli
davraniglarin sergilendigi, yasamsal agidan daha
dezavantajli kararlarin alindigi géralmastir (12).
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Bagimhlik acgisindan karar verme slreglerindeki
bozulmalarin 6nemi olduk¢a agciktir. Yapilan
calismalar, karar verme slreglerinde yasanan
bozulmalar ile madde kullanimi, bagdmhhgin
gelismesi ve tedavi sonrasi yiksek nilks riskleri
arasindaki anlamli iligkileri gdstermektedir (13,
14). Bagimliik sirecinde davraniglarin ve
hastaligin sorumlulugunun alinmasi ile iyilesme
surecinde saglikli kararlar vermenin 6nemi g6z
onlne alindiginda, karar verme becerilerini

hedefleyen psikolojik muadahaleler, 6zellikle
bagimhlik tedavileri baglaminda 6nem
kazanmaktadir. Karar verme  sureglerinin

bagimhlik tedavisindeki énemine ragmen, bu
alanda olusturulan midahale programlarinin
sayisi  kisithdir  (15). Dizin incelendiginde,
Ozellikle Ulkemizde madde kullanim bozuklugu
olan bireylere ydnelik olusturulan karar verme
becerileri midahale programlarina ihtiyag oldugu
gorulmektedir. Madde kullanimi olan bireylerin
karar verme konusunda yasadiklar sikintilarin

¢ok dikkat c¢ekici oldugu distnilerek, bu
calismada bagimh bireylerin karar verme
becerilerini  artirmaya ybénelik mudahalede

bulunulmasi hedeflenmektedir.

Calismanin amaci, madde kullanim bozuklugu
olan bireylerin karar verme becerileri egitimi
sonrasi panik ve dirtlisel hareket etmeksizin
daha etkin ve dikkatli nasil karar verebilecekleri
konusunda farkindalik kazanmalari ve karar
verme mekanizmalari Gzerinde etkili olabilecek
diger faktorlere iligkin bilgi sahibi olmalandir. Bu
calismada, durtlsellik hakkinda farkindalk
kazaniminin madde kullanim sorunu olan
bireylerin daha dikkatli kararlar vvermesine olan
etkisi degerlendirilmigtir. Stres ve karar verme
becerileri arasindaki yakin iliski g6z &énunde
tutularak, bu c¢alisma kapsaminda olusturulan
midahale programinda stresle bas etme
becerileri ile iliskili bilgilere de yer verilmistir.
Kullanilan maddelerle birlikte karar verme
sureclerinde bozulmalar olan bu bireylerin, karar
verme becerileri egitimi sonrasi kazandiklar yeni
bilgi ve beceriler ile tedavi slreglerine katki
saglamak ¢alismanin temel hedefleri arasindadir.

YONTEM

Aragtirmanin  6rneklem yeri; farkh tirde ve
siddette madde kullaniminin s6z konusu olmasi
nedeniyle  Karsiyaka Denetimli  Serbestlik
Mudarliigi olarak belirlenmistir. Orneklem Adalet
Bakanhginin da izni ile dosyalarinin infazina
devam edilen ve madde kullanim bozuklugu olan
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bireylerden olusturulmustur. Olgularin okur yazar
olmamasi, sinir ya da alti zeka dizeyinde olmasi,
Hamilton Depresyon Olgeginden 29 puan ve (stii
almasi, Hamilton Anksiyete Olgeginden 15 puan
ve Ustl almasi, madde etkisinde olmasi,
Psikolojik Belirti Tarama Envanterinde (SCL-90)
psikotik bulgularin olmasi, DSM-IV ‘e Dayali
Eriskin DEB/DEHB Tani ve Degerlendirme
Envanterinden 59 puan ve Uzeri almasi diglama
kriteri olarak kabul edilmistir. Arastirmaya
katilmayi kabul eden 36’sI deney grubu ve 36’si
kontrol grubunda olacak sekilde 72 Kkisiyle
calisma yuratalmuastir. Calisma, kontrol grubu ve
deney grubuna o6n test ve son testlerin
uygulandigi deneysel desende
gerceklestiriimistir.  Olgular, seckisiz olarak
kontrol ve deney grubuna ayriimigtir. Bu
calismanin etik kurul onayi Ege Universitesi Tip
Fakultesi Klinik Arastirmalar Etik Kurulu’'ndan
(20.12.2018 tarih 18-2.1/36 no’lu  karar)
alinmistir. Etik kurul izninin ardindan Ceza ve
Tevkif Evleri Genel Mudurligi’'nden gerekli resmi
izin alinmigtir

Arastirma, izmir ili Karsiyaka ilgesinde bulunan
Karsiyaka Denetimli Serbestlik Mudirliginde

Nisan 2019 - Eylil 2019 tarih araliginda
gerceklestiriimistir. Bu c¢alismaya, Karsiyaka
Denetimli  Serbestlik  Muadirligiinde madde

kullanimi nedeniyle denetimli serbestlik alan ve
dosyalarinin infazina baslanan bireyler alinmistir.
Olgulara ¢alisma hakkinda ayrintili bilgi verilmis
ve calismaya katiimayl kabul eden olgular ile
calisma gerceklestirilmisti.  Grup oturumlari
baslamadan dnce; Kisisel bilgi formu, Psikolojik
Belirti Tarama Envanteri (SCL-90-R), Hamilton
Depresyon Olgegi, Hamilton Anksiyete
Degerlendirme Olgegi ve DSM-IV’e Dayali Erigkin
DEB/DEHB Tani ve Degerlendirme Envanteri
uygulanmigtir. Arastirmanin kriterlerine uygun
olan 18-55 yas araligindaki 72 erkek birey
calismaya dahil edilmigtir. Calismaya katiimayi
kabul eden kisilerden bilgilendirilmis onam formu
alinmistir ve seckisiz atama yonetimi ile deney ve
kontrol gruplari olusturulmustur. Arastirma 6n
test-midahale-son test asamalari ile
gerceklestirilmistir.

Deney grubuna 3 ay boyunca karar verme
becerileri egitim programi uygulanirken toplamda
36 kisiden olusan kontrol grubu ise denetimli
serbestlik prosediri kapsaminda zorunlu olarak
gerceklestirilen farkh konu basliklarindan olusan
seminerlere (1-lletigim becerileri--2-Hayir
Diyebilme--3-Sigaranin zararlari--4-Motivasyon--
5-Giiven ve  odzgiven)  katlmistir. Ik
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seminerlerinde kontrol grubuna 6n test formlari

ve 3 ay sonrasinda son test formlari
uygulanmistir.
Karar Verme Becerileri egitim programin

gelistiriime slrecinde; karar vermenin kuramsal
temelleri, karar vermeyi etkileyen faktorler, karar
verme suregleri ile bagimhlik iliskisi ve karar

verme becerileri programlari  incelenmistir.
Program igerigini olusturmak igin madde
kullanimi olan bireylere yoOnelik karar verme

becerilerini gelistirecek etkinlikler planlanmistir.
Son olarak, etkinlik sireleri de g6z Onlnde
bulundurularak; oturum sdreleri ve sikliklari
belirlenmistir. Karar verme becerileri programinin
olusturulmasinda arastirma ekibinin éncesinde
egitimini  almis oldugu bilissel davranisgi
yaklasimdan; uygulanma kisminda ise rehberlik
modelleri ve grup c¢alismasi modellerinden
yararlaniimistir. Grup teknikleri arasinda yer alan
ve grup calismalarinda sikhkla kullanilan,
bilgilendirme, tartisma, oyun oynama ve ev 6devi

teknikleri  oturumlarda  kullaniimistir ~ (16).
Yapilacak olan egitim programi, grubun
oncesinden yontem ve slre agisindan

bilgilendirildigi kapali bir grup galismasi olarak
planlanmigtir. Arastirmaci bu c¢alismada grup

lideri olarak belirli bir amaca yoénelik olarak
oturumlari yonetmistir.
Karar Verme Becerileri Egitim Programi;

psikoegitim, ev d6devlerinin  veriimesi ve
izlenmesini igerecek sekilde alti oturum olarak
olusturulmustur. Karar Verme Becerileri Egitim
Programi; “1. Oturum: Tanisma ve Karar Verme
Becerisi Egitim Programina Girig; 2. Oturum:
Karar Verme Basamaklari ve Karar Alma
Tarzlari; 3. Oturum: Madde Kullanimi ve Karar
Vermeyi Etkileyen Diger Etmenler; 4. Oturum:
Durtusellik ve Karar Verme; 5. Oturum: Stres ve
Karar Verme; 6. Oturum: Kapanig ve Genel
Degerlendirme”

Programin 1. oturumunda; tanisma, grup
kurallarinin  belirlenmesi, egitim programinin
tanitimi, programin amaci, 1sinma alistirmasi, ev
Odevinin  verilmesi ile 6n test formlarinin
uygulanmasi gerceklesmistir. Ikinci oturumda;
birinci oturum o6zetlenmis, ev o6devleriyle ilgili
geribildirimler alinmig, katilimcilara karar verme
basamaklari ornek senaryolar  esliginde
anlatimig, karar verme  stillerine iligkin
bilgilendirme yapilmig, ev 6devlerinin verilmesi ile
oturum tamamlanmistir. Uglincli oturumda; 6zet
gercgeklestiriimis ve ev ddevleriyle ilgili geribildirim
alinmig, sonrasinda karar vermeyi etkileyen
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faktorlere iliskin  bilgi  verilmistir. Madde
kullaniminin  karar verme Uzerindeki etkisi
alistirmalar ve video gdsterimi araciigi ile

aktariimistir. Dérdinci oturumda; 6zet ve ev

Odevleri sonrasi, durtusellik kavramiyla ilgili
ayrintil  bilgilendirme  yapilmigtir. Durtuselligin
karar verme sureclerindeki etkisi Uzerinde

durulmustur. Ddartusellikle ilgili video gosterimi
yapilmistir. Ev o6devleri dagitilarak oturum
sonlandiriimigtir. Besinci oturumda,; stres kavrami
anlatilmis, stresin nedenleri ve sonuglari Gzerinde
durulmus, stresle bas etme yontemlerine iligskin
bilgilendirme yapilmigtir. Stresin karar verme
suregleri  Uzerindeki etkisi uygulamalar ile
aktariimigtir, en son olarak gevseme egzersizi ile
sonlandiriimigtir. Altinci oturumda ise; genel bir
egitim 6zeti yapilarak, tim katiimcilarin egitim
programiyla ilgili degerlendirmeleri alinmistir. Bu
oturumda, son test formlari uygulanmistir ve
egitim programi sonlandinimigtir. 3 ay sonra
egitim programinin etkinliginin
degerlendiriimesine ydnelik deney grubuna tekrar
On test son test formlar uygulanmis ve izlem
gerceklestirilmigtir.

Uygulamalar igin 12 kisilik 3 farkli deney grubu
olusturulmustur. Deney gruplari, 3 ay boyunca 2
haftada bir defa olmak Uzere 60 dakikalik
oturumlara katilim saglamistir. Karar verme
becerileri editim programi, “U” galisma dizeni ile

grup c¢alismalari  seklinde  bilgisayar ve
projeksiyon esliginde gerceklestirilmistir.
Karar verme becerileri egitim programi

oncesi; Kisisel Bilgi Formu, Hamilton Depresyon
Olgegi (HAM-D), Hamilton Anksiyete
Degerlendirme Olgegi (HAM-A), Psikolojik Belirti
Tarama Envanteri (SCL-90-R), DSM-IV’e Dayali
Eriskin DEB/DEHB Tani ve Degerlendirme
Envanteri uygulanmistir.

Programin etkinliginin degerlendirilmesi igin
on test son test formlan olarak; Melbourne
Karar Verme Olgegi, Barratt Dirtisellik Olgegi,
Stresle Basa Cikma  Tarzlant  Olgegi
uygulanmigtir.

Kisisel Bilgi Formu

Arastirmacilar tarafindan hazirlanan kigisel bilgi
formunda, katilimcilarin  demografik bilgileri,
fiziksel saglik ve psikolojik durumlari ve madde
kullanim bilgileri yer almaktadir.

Hamilton Depresyon Olgegi (HAM-D)

HAM-D; Max Hamilton’un 1960 yilinda depresyon
dlzeyini belirlemek amaciyla gelistirdigi 17
soruluk bir dlgektir (17). Olgekten 0-53 arasinda
degisen puan alinmaktadir. 7 puan ve alti;
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depresyon yok, 8 -15 puan; hafif depresyon, 16 -
28 puan; orta diizey depresyon, 29 puan ve Uzeri
ise; siddetli diuzeyde depresyonu ifade
etmektedir. Akdemir ve arkadaslar tarafindan
Olcegin Turkge gegerlik ve glvenirlik galismasi
1996 yilinda gergeklestirilmistir (18).

Hamilton Anksiyete Degerlendirme Olgegi
(HAM-A)

HAM-A, anksiyetenin fiziksel ve psikolojik
belirtilerini 6lgmek amaciyla 1959 yilinda Max
Hamilton tarafindan gelistirmistir.  Olgekte, 0-4
arasinda puanlanan 14 madde yer almaktadir.
Olcekten alinan puanlar 0 ile 56 arasinda
degismektedir (19). Olgegin Tirkce gegerlik ve
guvenirlik calismasi Yazici ve ark. tarafindan
1998'de yapilmistir (20).

Psikolojik Belirti Tarama Envanteri (SCL-90)

SCL-90; Derogatis tarafindan 1977 yilinda
gelistirilmis, ¢ok boyutlu psikolojik semptomlari
iceren bir 6z degerlendirme dlgegdidir. 90 soruyu
icermektedir ve begli likert tipidir. Her bir soru
“Hig” ile “lleri derecede” arasinda
isaretlenmektedir. Dokuz belirti alani ve Ug¢ global
indeksten olugsmaktadir. Dokuz belirti alani;
Somatizasyon, Obsesif-Kompulsif  Bozukluk,
Kisiler arasi lliskilerde Duyarlilik, Depresyon,
Anksiyete, Ofke, Paranoid Diisiince, Fobik
Anksiyete, Psikotik belirtilerden olusmaktadir
(21). 90 soruya verilen yanitlarin toplanmasi ve
elde edilen sonucun toplam soru sayisina
bdlinmesi ile genel toplam puana ulasiimaktadir.
Elde edilen puan 1’in (izerinde olmasi durumunda
psikiyatrik bir sorunun varligina isaret etmektedir.
Olgegin Tirkge gegerlik ve giivenirlik calismasini
1991 yilinda Dag tarafindan yapilmigtir (22).
DSM-IV ’e Dayali Erigkin DEB/DEHB Tani ve
Degerlendirme Envanteri

Olgek, 1995 vyilinda Turgay tarafindan
geligtirmigtir. Olgek; 5'li likert tipidir ve 3
bolimden olugsmaktadir. Birinci bélim; 9 sorudur

ve dikkat eksikligini degerlendirmektedir. 9
soruluk ikinci bolim ise asiri hareketliik ve
dirtuselligi degerlendirmektedir, Uglinci

bélimde; dikkat eksikligi ve hiperaktiviteyi olcen
30 soru bulunmaktadir. Olgekten alinan toplam
puan 20’nin altinda ise disuk, 20 - 59 arasinda
orta ve 59 puanin Uzerinde ise ylksek dizeyde
DEHB semptomlarina isaret etmektedir. Glinay
ve arkadaslari o6lgegin gecerlilik ve guvenirlik
calismasini 2006 yilinda yapmiglardir (23).

Melbourne Karar Verme Olgegi (MKVO)

MKVO, Mann ve arkadaslar tarafindan 1998
yilinda  gelistiriimigtir.  Olgek ki bdlimden
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olusmaktadir. 6 sorudan olusan birinci bélim
“karar vermede ozsayglyl” dlgmektedir. Olgegin
ikinci boliminde ise; “karar verme stilleri”
degerlendirmektedir. Bu bdlimde 22 madde ve 4
alt boyut yer almaktadir. Karar verme stilleri;
dikkatli, kagingan, erteleyici ve panik olmak tzere
siniflandiriimistir. Hangi alt boyuttan ylksek puan
alinmis ise bireyin o karar verme stilini daha ¢ok
kullanildigi  seklinde yorumlanmaktadir (24).
Deniz tarafindan 2004 yilinda 6élgedin gecerlik ve
glvenirlik calismasi yapilmistir (25).

Barrat Diirtiisellik Olgegi (BDO)

BDO, diirtiselligi 6lgmek amaciyla geligtirilmis ve
arastirmalarda yaygin olarak kullanilan bir
dlcektir. Olgek; motor dirtisellik, dikkatte
dirtusellik ve plansizlik seklinde 3 alt boyutu
kapsayacak sekilde 30 sorudan olugsmaktadir.
Dortli  likert tipi bir Olgektir. Genel toplam
puaninin yiksek c¢ikmasi durtisellik seviyesinin
yuksek oldugu seklinde yorumlanmaktadir (26).
Gule¢ ve arkadaslari gegerlilik ve guvenirlik
calismasini gergeklestirmislerdir (27).

Stresle Basa GCikma Tarzlan Olgegi (SBTO)

Folkman ve Lazarus tarafindan gelistirilen olgek,
410 likert tipindedir. Ozbildirime dayali 6lgek,
stres altinda bireyin dislnce ve davraniglarini
degerlendirmeye yonelik tasarlanmistir. Gegerlilik
ve glvenirlik calismasi 1995 yilinda Sahin ve
Durak tarafindan yapilmistir. 7 soru kendine
glvenli olmayi, 5 soru iyimser olmayi, 8 soru
caresizce yaklasmayi, 6 soru boyun egici olmayi
ve son olarak 4 soru ise sosyal destege yonelimi
Olcen toplam 30 soruluk ve 5 alt boyutlu bir
Olgektir. Alt boyutlardan alinan yuksek puan
bireyin s6z konusu basa ¢ikma tarzini daha sik
kullandigi seklinde yorumlanmaktadir (28).
istatistiksel Analiz

Calismadan elde edilen verilerin istatistiksel
analizi SPSS 21 paket programi ile
gerceklestiriimistir. Istatistik c¢oziimlemeler igin,
0,05 anlamhhik dizeyi temel alhnmistir. Grup
Ozelliklerinin  degerlendirilmesinde, tanimlayici
istatistik analizleri (ortalama, standart sapma,
frekans, yuzde) gergeklestiriimistir. Verilerin
analiz turinu belirlemek igcin Oncelikle veri
dagilimmin  normalligi  Kolmogorov  Smirnov
normallik testi araciligr ile kontrol edilmistir.
Katilimcilarin ~ sosyodemografik  6zelliklerinin
gruplara gore dagilimini belirlemek amaciyla Ki-
kare testi yapimistir. Deney ve kontrol
grubundan elde edilen verilerin analizinde,
tekrarli  olgimler icin  ANOVA (repeated
measures) testi kullaniimistir.

343



BULGULAR

Orneklemin Sosyodemografik Ozelliklerine
iliskin Bulgular

Calismaya katilan olgularin (n=72)
sosyodemografik &6zellikleri deney ve kontrol
grubu seklinde iKi grup icin ayri

degerlendirilmigtir. Gruplara ait sosyodemografik
bilgiler Tablo-1’de 6zetlenmigtir. Deney grubunun
yas ortalamasi 32.19 £ 9.62’dir, Kontrol grubunun
yas ortalamasi 33.77 ve + 9.06’dir. Gruplar yas
ortalamalari agisindan benzerdir (U=579.000; p>
0.05). Medeni durum, egitim durumlari, ¢alisma
durumlari, meslek ve aylik gelirleri yoninden
deney ve kontrol gruplari benzerdir.(p> 0.05)
(Tablo-1).

Orneklemin Madde Kullanim Ozelliklerine
iliskin Bulgular

Gruplarin madde kullanim Ozellikleri
degerlendirildiginde, deney grubundaki
katihmcilarin maddeye baslama yas ortalamalari
20.47+6.50 olarak bulunmustur. Kontrol
grubundaki katilimcilarin maddeye baglama yas

ortalamalari 22.36+6.73’tur. Deney grubundaki
katihmcilarin madde kullanim sireleri ortalama
8.05+7.04 yildir. Kontrol grubundaki katihmcilarin
madde kullanim sdireleri ortalama 8.05 +7.78
yildir. Deney grubundaki kisilerin maddeden uzak
kalabildikleri sure ortalamasi 5.22 £ 1.94 aydir.
Kontrol grubundaki kigilerin maddeden uzak
kalabildikleri sure ortalamasi 4.91+£1.2 aydir.
Madde kullanim sebepleri degerlendirildiginde
deney grubundaki katilimcilarin 9’u (%25) merak,
3’0 (%8.3) dzenti, 14’0 (%38.9) arkadas etkisi ve
10'u (%27.8) ailevi sorunlar nedeniyle madde
kullanmaya basladigini  belirtmistir.  Kontrol
grubundaki katilimcilarin 7’si (%19.4) merak, 7’si
(%19.4) 6zenti, 15’i (%41.7) arkadas etkisi ve 7’si
ise (%19.4) ailevi sorunlardan madde kullanmaya
basladigini bildirmistir. Gruplarin madde kullanim
Ozellikleri karsilastirildiginda maddeye baslama
yaslari, madde kullanim sireleri, ayiklik streleri,
maddeye baslama nedenleri bakimindan anlamli
bir farklilagsma yoktur (p> 0.05) (Tablo-2).

Tablo-1. Deney ve Kontrol Gruplarinin Sosyodemografik Ozelliklerine Gére Dagilimi.

Deney Grubu

Kontrol Grubu

Demografik Ozellikler (n=36) (n=36) P degeri  Test Degeri
Yas Ortalamasi 32.1+9.62 33.7 £9.06 0.437 U=579.000
Medeni durum N % N % P X2
Evli 19 52.8 15 41.7
Bekar 15 41.7 20 55.6 0.468 1.518
Bosanmis 2 5.6 1 2.8
Egitim Durumu N % % P X2
ilkokul mezunu 8 222 10 27.8
Ortaokul mezunu 15 41.7 14 38.9
. 0.706 1.397

Lise mezunu 11 30.6 8 22.2
Universite ve Ustii 2 5.6 4 11.1
Calisma Durumu N % N % P X2
Evet 28 77.8 27 75.0

0.781 0.077
Hayir 8 22.2 9 25.0
Meslek N % N % P Xz
isci 28 77.8 28 77.8
Esnaf 7 19.4 6 16.7 0.815 0.410
Emekli 1 2,8 2 5.6
Aylik Gelir N % % P Xz
500 - 1000 TL 5 13.9 6 16.7
1001 - 2000 TL 9 25.0 10 27.8

0.4222 2.810
2001 - 3000 TL 10 27.8 14 38.9
3000 TL ve uzeri 12 33.3 6 16.7
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Deney ve kontrol gruplarinin yasam boyu
kullandiklari maddeler belirlenmistir. Deney ve
kontrol grubundakilerin tamami (%100) esrar
kullandigini  bildirmistir.  Deney  grubunda
kullanilan maddeler siklik sirasina gore; ekstazi
(n=9), sentetik kannabinoidler (n=7), kokain
(n=7), ugucu (n=5), amfetamin (n=5), cesitli
haplar (n=4), rohipnol ve rivotril (n=3), eroin (n=1)
seklindedir. Kontrol grubunda kullanilan maddeler
siklik sirasina gore; ekstazi (n=6), kokain (n=6),
sentetik kannabinoidler (n=2), ugucu (n=3) ve
cesitli haplar (n=1) seklindedir.

Orneklemin Psikolojik Belirtilerine iligkin
Bulgular

Orneklemin psikiyatrik ek tani ve psikolojik
belirtilerinin degerlendiriimesi agisindan
uygulanan Hamilton Depresyon Olgegi (HAM-D),
Hamilton Anksiyete Degerlendirme Olgegi (HAM-
A), DSM-IV’e Dayali Eriskin DEB/DEHB Tani ve
Degerlendirme Envanteri puanlari  Tablo-3'te
sunulmustur. Deney ve kontrol gruplari
olgeklerden alinan puanlar agisindan istatistiksel
olarak anlamh bigimde farklilasma olmamistir.
Gruplar depresyon, anksiyete, DEHB ve
psikolojik belirtiler agisindan benzerlik
g6stermektedir (Tablo-3).

Karar Verme Becerileri Egitim Programinin
Etkililigine iligkin Bulgular

katilimcilarinin ~ dlgeklerden aldi§i  puanlarin
gruplara, élgimlere (6n test ve son test) ve ortak

etkiye gbre gosterdigi  farkliliklara  goére
degerlendirilmigtir.
Katilimcilarin Melbourne Karar Verme

Olgeginden aldiklari 6n test ve son test ortalama
puanlarina ve grup karsilastirmalarina ydnelik
bulgular Tablo-4'te yer almaktadir. Melbourne
Karar Verme Olgeginden alinan puanlara goére,
deney ve kontrol grubu katimcilarinin karar
vermede  Ozsaygl dizeylerinin  mudahale
Oncesinden sonrasina istatistiksel olarak anlamh
farklihk gosterdigi bulunmustur (p<0.05).

Deney ve kontrol grubunun Barrat Durtusellik
Olgeginden aldiklari 6n test ve son test ortalama
puanlarina ve grup karsilastirmalarina ydnelik
bulgular Tablo-5'te 6zetlenmistir. ANOVA analizi
sonuglarina goére, deney ve kontrol grubunun 6n
test ve son test dirtisellik toplam puan ve motor
durtisellik puanlarinda istatistiksel olarak anlamli
diuzeyde degisim vardir (p<0.05).

Deney grubu ve kontrol grubunun, Stresle Basa
Cikma Tarzlar Olgegi 6n test ve son test toplam
puanlari ile g¢aresiz yaklasim, boyun egici
yaklasim ve pasif basa c¢ikma tarzi alt
boyutlarindaki degisim istatistiksel olarak anlamli
farkhlik gOstermigtir. Gruplarin Stresle Basa
Cikma Tarzlarn Olgeginden aldiklari ortalama

Bu bolimde karar verme becerileri egitim puanlar ve ANOVA sonuglari tabloda yer
programinin etkileri, deney ve kontrol grubu almaktadir (Tablo-6).
Tablo-2. Gruplarin Madde Kullanim Ozelliklerine Gére Dagilimi.
e . Deney Grubu Kontrol Grubu
Madde kullanim 6zellikleri (n=36) (n=36) P U
Maddeye baslama yasi ortalama 20.47 1+ 6.50 22.36 +6.73 0.083 494.500
Madde kullanim siresi (yil) 8.05 +7.04 8.05 +7.78 0.914 638.500
Ayiklik suresi (ay) 5.22 +1.94 491 +1.20 0.133 517.500
Maddeye baslama nedenleri N % N % P Xz
Merak 9 25 7 19.4
Ozenti 3 8.3 7 19.4
- 0.491 2414
Arkadas etkisi 14 38.9 15 41.7
Ailevi sorunlar 10 27.8 7 19.4
Tablo-3. Gruplarin HAM-D, HAM-A ve DEHB Puanlarina Gére Dagilimi.
-- Deney Grubu Kontrol Grubu
OLGEKLER (n=36) (n=36) P u
Hamilton Anksiyete Toplam 6.30 £ 3.42 6.05 £ 2.68 0.861 632.500
Hamilton Depresyon Toplam 4.30 + 3.51 3.41+£3.12 0.246 546.000
DEHB Toplam 2247 £15.16 23.38 £ 13.45 0.710 615.000
SCL-90 Toplam 0.36 £ 0.17 0.32+0.13 0.344 564.000
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Tablo-4. Deney ve Kontrol Grubu Melbourne Karar Verme Olgegi On Test — Son Test Ortalama Puanlari ve
ANOVA Sonuglari.

On Test Son Test

Melbourne }S?rar Grup n Ortalama SS Ortalama SS F P
Verme Olgegi
Karar Vermede Deney 36 9.16 2.33 10.08 1.40
A 5.816 0.019
Ozsayg! Kontrol 36 9.83 1.73 9.97 1.84

. . . Deney 36 9.38 251 10.52 1.87
Dikkatli karar stil 3.394 0.070

et " Kontrol 36 10.13 1.97 10.50 161
Kagingan Karar Deney 36 3.80 1.75 241 1.64

- 3.064 0.084
Stili Kontrol 36 413 2.23 3.66 2.08
Erteleyici Karar Deney 36 3.52 2.31 2.19 1.56

- 4.010 0.552
Stili Kontrol 36 3.33 1.92 2.86 1.74
Panik Karar stili Doy 36 3.36 1.82 3.02 190 1538 0219

Kontrol 36 3.52 1.85 3.77 1.77

Tablo-5. Deney ve Kontrol Grubu Barrat Diirtiisellik Olgegi On Test — Son Test Ortalama Puanlari ve ANOVA
Sonuglari

On Test Son Test
ﬁarravt_ Dirtiisellik Grup n Ortalama SS Ortalama SS F P
Olgegi
o Deney 36 62.05 10.65 57.02 8.08
D llik Topl 77 01
urtisellik Toplam Kontrol 36 61.83 9.88 61.00 907 79 0019
. L Deney 36 1552 3.23 1458 2.78
Dikkatte D llik 2. 127
ikkatte Dartuseli Kontrol 36 15.38 3.27 1555 3.27 3%0 0
P Deney 36 21.27 3.88 17.75 3.03
Motor Durttselik Kontrol 36 22.25 5.18 21.16 452 0874 0018
Deney 36 25.25 5.10 24.69 4.83
Plansiziik Kontrol 36 24.19 454 24.27 457 0367 0547

Tablo-6. Deney ve Kontrol Grubu Stresle Basa Cikma Tarzlari Olgegi On Test — Son Test Ortalama Puanlari ve
ANOVA Sonuglari

On Test Son Test
Stresle B__agaglkma Grup n Ortalama SS Ortalama SS F P
Tarzlan Olgegi
Deney 36  47.05 8.32 42.61 6.12
B kma Topl 7.087  0.01
asaGikmaToplam ol 36 48.63 5.83 49.02 6.22 087 0.010
ine glivenli D 36 16.25 3.52 15.66 3.07
Kendine glivenli eney 0457 0501
yaklagim Kontrol 36  17.19 2.99 17.08 3.08
- Deney 36  10.05 2.75 10.13 2.03
lyimser yaklagim Kontrol 36  10.22 271 10.61 27 0239 0626
. Deney 36 861 3.97 5.83 2.70
K 6.137 0.016
Garesiz yaklasim Kontol 36  9.00 3.94 8.50 4.03
- Deney 36 561 2.49 4.19 250
B gici yakl 712 0.02
oyun egictyarxiasim — ontrol 36 5.02 2.99 4.97 318 > 0.020
Sosyal destege Deney 36 6.52 2.00 6.77 170 or o4sa
basvurma Kontrol 36 7.19 2.18 7.86 2.07
_ Deney 36  32.83 6.78 3258 4.63
Aktif basa ¢ik 0896  0.347
i baga gikma Kontrol 36  34.61 5.75 35.55 5.66
, Deney 36  14.22 5.86 10.02 4.64
Pasif basa cik 8.004  0.006
astl baga gikma Kontrol 36 14.02 5.69 13.47 6.01
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TARTISMA

Madde kullanimi, karar verme suregleri Uzerinde
olumsuz etkisi oldugu bilinen 6énemli faktorlerden
biridir. (15, 29). Bir diger yandan ise, madde
kullanimi olan bireylere o6zgu karar verme
becerilerini iyilestirmeye ydnelik uygulamalarin
sonuglarina iligkin veriler sinirlidir. Bu g¢alismada
madde kullanim bozuklugu olan bireyler igin
gelistiriimis olan karar verme becerileri egitiminin

etkililigi  degerlendiriimistir. Calismadan elde
edilen bulgular bu programin madde kullanim
bozuklugu olan bireylerin  karar verme
becerilerine  olumlu  ybnde etkisi oldugu
yonundedir.

Karar verme becerileri egitimi, karar verme

becerilerini gelistirmeyi hedefleyen alti haftalik bir
mudahale programi olarak olusturulmustur.
Calisma icerisinde  programin  etkililiginin
degerlendiriimesi adina dort asamali bir slreg
izlenmistir. Siregler; on degerlendirme,
mudahale ve son degerlendirme seklindedir.
Calismadan elde edilen bulgulara gore,
uygulanan muidahale ile gruplar arasinda karar
vermede Ozsaygl, dirtUsellik ve stresle basa
¢ikma tarzlari agisindan olusan degisimin anlamli
bir farkhlik gosterdigi belirlenmistir. Midahale
sonrasi ortaya cikan bu farkliliklar, midahale
programinin etkili olduguna isaret etmektedir.
Madde kullanim bozukluguna 6zgu hazirlanmis
karar verme becerileri programlarina
rastlanmamasi nedeniyle ¢alismadan elde edilen
bulgular farkli gruplara uygulanan karar vermeye
yonelik muidahaleler ile kiyaslanmigtir. Dizin
incelendiginde ilkdgretim, lise ve Universite
ogrencilerinde karar verme beceri programlarinin
etkinligini arastirmaya yénelik ¢alismalar vardir.
Ogrencilerin bir karar alma beceri programi
sonrasi, karar vermede Kkendilerine olan
glvenlerinin arttigi ve 6grencilerin karar verme
stillerini olumlu ydnde kullanmaya basladiklari
yoninde sonuglar bildirmistir (30). Bu ¢alismada
da benzer sekilde uygulanan midahale programi,
madde kullanim bozuklugu olan bireylerin karar
vermede Ozsaygilarini  artirmigtir.  Bununla
birlikte, gruplar arasinda karar verme stilleri
acisindan bir anlamh dizeyde bir degisim
yasanmamistir. Bu bulgu, katilimcilar tarafindan
kullanilan karar verme tarzlarinin degisimi icin
daha uzun sureli bir mudahale programinin
gerektigini disindirmektedir.

Yeterli dizeyde diusinmeden ve yargilamadan
ani bicimde harekete geg¢me egilimi olarak
tanimlanan duartuselligin - artmasi ile saghkli
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kararlar alinmasi zorlagmaktadir (31). Madde
kullanimi olan  bireylerin  karar  verme
becerilerinde zayifliklar oldudu ve durtusel
davraniglari sergilemeye daha yatkin olduklari
One slrulmektedir. (32). Madde kullanim
bozuklugu olan bireylere yénelik hazirlanmis olan
bu karar verme becerileri egitim programinda
durtisellik  oturumuna da yer verilmigtir.
Calismamizda deney grubunun 6n test ve son
testleri arasindaki duirtusellik toplam puani ve
motor durtusellik alt boyut farkliliklari, deney
grubunu olusturan katilimcilarin program sonrasi
daha az durtisel davraniglar sergilediklerini
gbstermektedir. Karar verme becerileri egitimi ile
madde kullanimi olan bireylerin dirttsellikle ilgili
farkindah@inin arttidi ve durtusellik duzeyinde
disus oldugu soylenebilir.

Stres, yasami birgok ydnden olumsuz yénde
etkileyebildigi gibi karar verme davranisini da
olumsuz olarak etkilemektedir. Karar verme
sureci karmasik yapisi nedeniyle kendisi de bir
stres etkenine donlUsebilmektedir. Bireyler stres
altindayken saghkh kararlardan
uzaklasabilmektedir. Van den Bos ve
arkadaslarinin  (2009) yaptigi bir c¢alismada
strese maruz kalan gruptaki kisilerin karar verme
performanslarinin olumsuz etkilendigini ve riskli
davraniglar sergiledigini gostermistir (33). Stres

ve karar verme arasindaki bu yakin iligki
nedeniyle, karar verme becerileri egitim
programina stresle bas etme moduli de

eklenmigtir. Calismadan elde edilen bulgulara
gore, deney grubunda stresle basa ¢ikma tarzlari
toplam puani, garesiz ve boyun egici yaklagim alt
boyutlarinda, stresle pasif basa ¢ikma tarzi
acisindan olumlu ydnde degisimler oldugu
belirlenmistir. Uygulanan egitim programinin,

bireylerin stresle bas edebilme becerilerini
iyilestirici nitelikte oldugunu soOylemek
mUmkandur. Madde kullanim bozuklugu olan

bireylere ydnelik gelistirilen karar verme becerileri
editim programinin stres (zerindeki etkisini
inceleyen benzer bir c¢alismaya dizinde
rasttanmamasi nedeniyle elde edilen bulgulari
ancak farkli muadahale  programlari ile
karsilastirmak muidmkin olmaktadir. Yapilan
calismalar, calismamiza benzer sekilde etkin
muldahale programlarinin stresle bas etme
becerilerine katki sagladidini ve bireyleri aktif
planlama becerilerine ydnelttigini géstermektedir
(34).
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Calismadan elde edilen bulgular, olusturulan
karar verme becerileri egitim programinin madde
kullanimi olan bireylerin karar verme slrecindeki
o6zsaygilarina, durtusellik dlizeylerinde dlisuse ve
stresle basa ¢ikma tarzlarina olumlu yénde katki
sagladigini gostermektedir. Madde kullaniminin
karar verme suUreglerindeki olumsuz etkisi ve
uygulanan mudahale programinin olumlu yénde

yurGtaimisttr. Bu nedenle bu arastirmadan elde
edilen sonuglarin madde kullanim bozuklugu
olgularinin  olusturdugu evrene genellenmesi
glgtir. Calismanin  bu temel sinirhhdinin
yaninda, egitim programinin etkililigini
degerlendirmek icin sadece 6z bildirime dayali
Olgeklerden yararlaniimasi da bir sinirlilik olarak
gorulebilir. Arastirmadan elde edilen sonuglar
Isiginda gelecekte olusturulacak uygulama ve

yarattigi degisim dikkate alindiginda, o&zellikle
madde
mudahale programlarina karar verme becerileri
egitim programinin moddllerinin  eklenmesinin
etkili olacagi dustintilmektedir.

Sonuglar,
vadeden bicimde olsa da bu arastirmanin bazi
sinirhliklari  bulunmaktadir. Arastirma, yalnizca

aragtirmalarda  bu sinirhliklar g6z 6ninde
bulundurulmaldir.  Madde  kullanimi  olan
bireylerin karar verme stillerinin degisimine
yonelik hazirlanacak mudahaleler igin ileriki
calismalara ihtiya¢ duyulmaktadir. Gelecekte
gerceklestirilecek benzer ¢aligmalarin, programin
etkililigini artirmak adina genis 6rneklem ve uzun
doénem yapilmasi faydali olabilir.

kullanimi olan gruplara uygulanan

programin etkinligi acgisindan Umit

denetimli serbestlik tedbiri almis olan erkek Gikar gatismasi: Yazarlar, bu calisma ile ilgili
madde  kullanim  bozuklugu olgulari ile  ¢Ikar catismasi bildirmemistir.
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iskemik inmeli hastalarda karotis intima-media kalinliginin vaskiiler risk
faktorleri ile korelasyonu ve inme tipleri arasindaki dagilimi
Correlation of carotid intima-media thickness with vascular risk factors in ischemic
stroke patients and distribution among stroke types
Bedriye Karaman Rasim Tungel Emre Kumral
Ege Universitesi Tip Fakiiltesi Néroloji Anabilim Dali, izmir, Tiirkiye

oz

Amag: Norolojik acillerin basinda gelen, dnemli bir mortalite ve morbidite nedeni olan iskemik inmeden
korunmada altta yatan vaskuler risk faktorlerinin ve etiyolojik inme tipinin belirlenmesi énem
tasimaktadir. Bu ¢alismada aterosklerozun erken bulgusu olan karotis intima-media kalinlk artiginin
iskemik inmeli hastalarda vaskuler risk faktorleri ile korelasyonu ve inme tipi ile iligkisini arastirmak
amagclanmistir.

Gere¢ ve Yontem: Calismaya iskemik inme nedenli takip edilmis 40-90 yas arasi hastalar dahil
edilmis olup veriler hasta dosyalarindan taranarak retrospektif olarak degerlendirilmistir.

Bulgular: Calismaya 161 kadin, 112 erkek olmak lizere toplam 273 iskemik inmeli hasta dahil edildi.
Karotis intima-media kalinlik artisinin vaskuler risk faktorleri ile korelasyonuna bakildiginda diyabet
varligi ile anlamh iligki saptanirken diger risk faktorleri ile istatistiksel olarak anlamli bir iligki
saptanmadi (p:0,03). inme tipleri ile iliskisi degerlendirildiginde biiyiik arter aterosklerozuna bagl
inmelerde karotis intima-media kalinlik artisinin anlaml olarak daha fazla oldugu gosterildi.

Sonug: Bu calismada Kkarotis intima-media kalinhdinin vaskiler risk faktorleri ile birlikte
degerlendiriimesinin inme etiyolojisini aydinlatmada ve dolayisiyla inmeden korunmada énemli katkisi
olabilecegi vurgulanmaktadir.

Anahtar Sozciikler: iskemik inme, karotis intima-media kalinligi, inme tipleri.

ABSTRACT

Aim: Stroke is one of the leading neurological emergencies and a significant cause of mortality and
morbidity. Determining the underlying vascular risk factors and etiological stroke type is important in
preventing ischemic stroke. This study aimed to investigate the correlation of carotid intima-media
thickness increase with vascular risk factors and stroke type in patients with ischemic stroke.

Materials and Methods: Ischemic stroke patients between the ages of 40 and 90 were included in the
study, and the data were evaluated retrospectively from patient files.

Results: A total of 273 ischemic stroke patients, 161 women and 112 men, were included in the study.
A significant relationship was found between the presence of diabetes and increased carotid intima-
media thickness, but no relationship was found with other risk factors (p:0,03). And, it has been shown
that the increase in carotid intima-media thickness is significantly higher in strokes due to large artery
atheroclerosis.

Conclusion: This study emphasizes that evaluation of carotid intima-media thickness with vascular
risk factors may contribute significantly to clarifying the etiology of stroke and therefore preventing
stroke.

Keywords: Ischemic stroke, carotid intima-media thickness, stroke subtypes.
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GiRiS

inme, (ilkemizde ve diinyada en énemli engellilik
ve mortalite nedenlerinden biridir (1). inmelerin
¢ogunlugunu olusturan iskemik inmeye neden
olan vaskiiler risk faktorleri ve etiyolojik arastirma
inmeden ikincil korunmada ndérologlarin baslica
ugras alani olmaktadir. Ekstrakraniyal karotid
arter hastaliginin ayrintili degerlendirmesi, uygun
risk siniflandirmasi ve iskemik inme ile basvuran
bireylerin yonetimi icin kritik dneme sahiptir (2).
Bilgisayarli tomografi anjiografi (BTA), manyetik
rezonans anijiografi (MRA), dijital substraksiyon
anjiografi (DSA), pozisyon emisyon tomografi
(PET-BT) ve hatta PET-MR gibi gorintileme
teknikleri ile gosterilebilen vaskiiler stenozun
derecesi yani sira karotis ve vertebral doppler
ultrasonografi (KVDUSG) ile karotis intima-media
kalinigi (KIMK), plak kalinhdi ve hacmi, plak igi
bilesenleri gibi tedavi yaklagsimini degistirebilecek
bircok veri elde edilebilir (3). TUm bu géruntileme
teknikleri arasinda KVDUSG ucuz, ulasilabilir,
non-invaziv, sensitif ve tekrar edilebilir olmasi ile
one c¢ilkmaktadir. Ateresklerozun erken bir
belirteci oldugu kabul edilen KIMK artiginin,
karotis arter duvarinin orta katmanini temsil ettigi
ve arteriyopatinin  gostergesi oldugu da
bildiriimistir (4). Yiksek ¢ozinurlikli KVDUSG ile
dlciilen KIMK’nin rutin vaskiiler risk faktérlerinden
badimsiz olarak kardiyovaskuler hastaliklarin 6n
gbracisl oldugu gdsterilmistir  (5). Yapilan
calismalarla vaskiiler risk faktérlerinin KIMK artisi
ile iliskisi ortaya konmustur. Cin’den 2500’Un
tizerinde hasta ile yapilan bir calismada KiMK’nin
ileri yas, erkek cinsiyet, hipertansiyon (HT),
diabetes mellitus (DM), disik HDL (yiuksek
yogunluklu lipoprotein) ve yiksek LDL (dusuk
yogunluklu lipoprotein) ile arttigi bildirilmigtir (6).
Yapilan bagka bir ¢calismada ise hipertansiyonlu
hastalarin baslangig KIMK ile inme riski arasinda
pozitif bir iliski oldugu ve bu iliskinin ortalama
arteriyel basing veya diyastolik kan basinci daha
yuksek olanlarda daha gugli oldudu gdsterilmistir
(7). Bu calisma ile iskemik inmeli hastalarda
KIMK artiginin vaskiiler risk faktérleri korelasyonu
ve TOAST a (Trial of ORG 10172 in Acute Stroke
Treatment System) gére inme tipi ile iligkisinin
arastiriimasi amaglanmistir.

GEREG ve YONTEM

Calismaya Ege Universitesi Hastanesi Noéroloji
Kliniginde izlenmis 40-90 yas arasl, iskemik inme
tanili hastalar dahil edildi. Hastalarin demografik
verileri, vaskuler risk faktorlerine ait tetkikleri,
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TOAST’a gore inme tipleri ve KVDUSG sonuglari
hasta dosyasindan retrospektif olarak
degerlendirildi. Hemorajik inme geciren, vaskdler
risk faktorlerine ait verileri eksik olan ve KVDUSG
yapilmamis hastalar dislandi. Hastalarin KiMK
Olcim0 noroloji  klinigi  blnyesindeki doppler
ultrasonografi  laboratuvarinda bu  konuda
deneyimli ve yeterliligi olan bir ndrolog tarafindan,
yuksek  ¢6zUndrlikli  B-mod  ultrasonografi
(Siemens Ultramark 9, Advanced Technology
Laboratories, Signal Hill, CA, ABD) cihazi ile sirt
Ustl pozisyonda baslari 45° egimli olacak sekilde
yatiriflarak sag ve sol ana Kkarotid arter
goriuntilenerek yapildi.  Olgiimler Mannhiem
konsensusuna uygun olarak her iki tarafta, ana
karotis bifurkasyonunun 1 cm proksimalinden
plaksiz bir alandan yapildi (8). Hesaplanma her
iki ana karotid arterden yapilan, arka duvara ait
KIMK degerlerinin ortalamasi alinarak yapildi.
istatistik degerlendirme icin SPSS 16 programi
kullanildi. Sayisal degiskenler icin tanimlayici
istatistikler (ortalama, ortanca, standart sapma,
minimum,  maksimum)  kullanildi.  Sayisal
degiskenler normal dagdihm gdstermedigi igin
bagimsiz gruplar arasindaki kargilagtirmalar
Kruskal-Wallis ve Mann-Whitney U testi ile,
sayisal degiskenler arasindaki iliskiler
Spearmen’s rho korelasyon igin Ki-kare testi ile
yapildi. istatistiksel olarak p< 0,05 olmasi anlamli
olarak kabul edildi.

BULGULAR

Calismaya 1671’i (%59,0) erkek, 112’si (%41,0)
kadin olmak Uzere dahil edilme kriterlerini
karsilayan 273 hasta alindi. Ortalama yas 64,6
$12,6 saptandi. Hastalar; yas dagihimini
gOstermek amaciyla 40-49, 50-59, 60-69, 70-79,
80 ve Uzeri olarak gruplandirildi. Hastalarin
vaskuler risk faktorlerinin sikligi Tablo-1.'de
gosterilmistir. Hastalarin TOAST’'a goére inme
siniflamasi  yapildiginda 88 (%32,2) hastada
kiguk arter hastahgi (lakiiner inme), 67 (%24,5)
hastada buyuk arter aterosklerozu, 59 (%21,6)
hastada kardiyoembolizm, 34 (%12,5) hastada
diger etiyolojiler, 25 (%9,2) hastada ise etiyoloji
bulunamadig§i saptandi. Hastalarin bakilan KIMK
ortalamasi 0,78 mm (min: 0,32 mm maks: 1,35
mm) olarak hesaplandi. Yas gruplarina ve
cinsiyete goére KiMK'ye bakildiginda gruplar
arasinda anlamli fark olmadigi goéruldu (sirasiyla
p:0,46, p:0,78). KIMK artisi ile vaskiiler risk
faktorleri arasindaki iliskiyi gdéstermek amaciyla
hastalar KIMK’lerine gore grup 1: 0,37-0,56 mm,
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grup 2: 0,57-0,77 mm, grup 3: 0,78-0,97 mm,
grup 4: 0,98-1,35 mm olmak Uzere doért gruba
ayrildi. Vaskiiler risk faktorlerinin KIMK artigina
olan etkisine bakildiginda DM sikhdinin KiMK
artig! ile anlamli olarak artis gosterdigi saptandi
(p:0,03). Fakat diger vaskuler risk faktorlerinin
varligi ile anlaml iliski olmadigi goérildi (Tablo-

Tablo-1. Inme risk faktérlerinin sikligi.

2). KiMK'nin TOAST siniflamasina goére
dagihminda ise blyuk arter aterosklerozuna bagli
inmede; etyolojisi bilinmeyen gruba (p:0,02) ve
kiiglik arter hastaliina gére (p:0,011) KiMK’nin
anlamli olarak daha yiksek oldugu saptanmistir
(Sekil-1).

inme risk faktorleri n %
Hipertansiyon 225 82,4
Diabetes mellitus 104 38,1
Hiperlipidemi 114 41,8
Sigara 109 39,9
Obezite 113 41,4
Kardiyak aritmi 71 26,0
Gegici iskemik atak oykusi 26 9,5
inme rekiirrensi 45 16,5

Tablo-2. KIMK’nin vaskiiler risk faktorleri ile iligkisi.

Karotis Intima-Media Kalinliklari (mm)

1 2 3 4 p

N 70 69 67 67

KIMK arahigi (mm)  0,37-0,56 0,57-0,77 0,78-0,97 0,98-1,35

Yas (ort.xSD) 63+14,2 63+11,2 66,2+11,7 64,6+12,6

Erkek cins (%) 70 60,8 53,7 61,1 0,79
Hipertansiyon (%) 78,5 88,4 82,1 80,6 0,46
Diyabet (%) 38,5 42 47,8 53,9 0,03
Hiperlipidemi (%) 32,8 449 47,8 41,8 0,31
Sigara (%) 37,1 47,8 37,3 37,3 0,95
Obezite (%) 42,8 40,6 38,8 43,3 0,94
Aritmi (%) 31,4 20,3 26,9 25,4 0,45
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Sekil-1. TOAST siniflamasina gére KIMK ort. Dagilimi.

TARTISMA

iskemik inmeden sekonder korunmada altta
yatan nedenin ve risk faktorlerinin tespiti hayati
6nem tasimaktadir. Gindmizde tim ileri tetkik
imkanlarina ragmen iskemik inmelerin yaklasik
Ugte biri kriptojeniktir. Yapilan galismalar KiMK
artisinin iskemik inmelerin %15-20’sinin nedeni
olan karotid arter aterosklerozunun preklinik
bulgusu olmasinin yani sira kriptojenik inme
etiyolojisini ortaya koymada katki
saglayabilecegini go6stermistir (9, 10). Bu
retrospektif ¢calismada iskemik inmeli hastalarda
KIMK artisinin vaskiiler risk faktorleri iligkisine
bakilmig, yalnizca DM varhiginin KiMK artisi ile
iliskisi anlamli  bulunmustur. KIMK artisinin
kimdulatif endotel hicre hasarinin bir sonucu
oldugu ve DM’nin de erken dénemden itibaren
sistemik inflamasyona neden olan vaskuler
endotelyal disfonksiyon yaptigi bilinmektedir (4,
11). Endotel disfonksiyonu sonucu lipitler képik
hicreleri iginde lokalize olmak Ulzere toplanir,
kalin yagh cizgilerin olusumu uyarilarak IMK'yi
arttirir, bdylece zamanla lokal kan akisini
kisitlayarak iskemik inme riski olusturur (12).
Cin'de 314 non-kardiyojenik iskemik inmeli
hastada yapilan bir calismada KiMK artiginin tip
2 DM’si olanlarda 3 aylik modifiye Rankin
Skorunun (MRS) >3 olmasi olarak tanimlanan
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kotu prognoz ile iligkili oldugu gdsterilmigtir (13).
isvec'ten 1400’Un Uzerinde iskemik inmeli
hastanin KVDUSG'si ile yapilan bir ¢alismada
yas, inme siddeti ve TOAST a gére inme tipinde
iki grup arasinda anlamli farklilik olmadigi halde
diyabetiklerin diyabetik olmayanlara gére artmis
KiMK’'ye sahip oldugu bildirilmistir (14). KiMK
artisinin inme tipleri ile iligkisi uzun yillardir
arastirma  konusu olmus olup  vyapilan
calismalarda celigkili  sonuglar  mevcuttur.
Calismamizda KiMK’nin TOAST siniflamasina
gore inme tipleri ile iliskisine bakildiginda buyuk
arter aterosklerozuna bagl inmede; etyolgjisi
bilinmeyen gruba (p:0,02) ve kuguk arter
hastaligina gére (p:0,011) KiMK’nin anlamli
olarak daha yiiksek oldugu saptanmistir. iskemik
inmeli hastalarin normal kontrollerle
karsilastirildidi bir galismada tiim inme tiplerinde
normallere goére KIMK artisi gosteriimis olup
blylk arter aterosklerozuna bagl inmelerde bu
iliskinin daha gugli oldugu vurgulanmistir (15).
Baska bir c¢alismada ise buyuk arter
aterosklerozu ve kiglk arter hastaligina bagh
inmelerle KIMK artisinin anlamli olarak iligkili
oldugu, kardiyoembolik inmelerle iligkili olmadigi
gosterilmistir (16). Cin’den binin Uzerinde hasta
ile yapilan bir galismada bizim g¢alismamizla
benzer olarak artmig KIMK'nin biyiik arter

353



aterosklerozu ile iligkili olup kuglk damar
hastaligi ile iliski olmadigr bildirilmigtir (17).
Hemorajik inmelerin de dahil edildigi baska bir
galismada KIMK artisinin lakiiner olmayan ve
kardiyoembolik inmelerde anlaml olarak daha
fazla oldugu, hemorajik ve lakiner inmelerde
anlaml bir iliski olmadigi gosterilmigtir. Bu sonug,
hemorajik ve lakuner inmelerin patofizyolojisinin
farkliigr ile agiklanmistir (18). Bunun aksine,
Japonya’da toplum tabanh yapilan bir ¢alismada
hemorajik, lakiner ve lakiner olmayan inme
tipleri ile KIMK artisinin iligkisi degerlendirilmis
olup lakiiner iskemik inmelerde KIMK’nin anlamli
olarak arttigi, hemorajik ve lakiner olmayan
inmelerde anlaml bir iliski olmadigi gdsterilmistir
(19). KIMK’nin inme riski ve inme tipleri ile
iliskisini arastiran galismalarin gézden gegcirildigi
bir meta-analizde ¢alismamizdakine benzer
sekilde KIMK artisinin kiiglik damar hastaligina
gbre buyidk damar aterosklerozu varligi ile
anlaml olarak iligkili oldugu desteklenmistir (20).
Calismamizin bazi kisithhklar bulunmaktadir.
Klinigimizde ¢alismanin yapildigi ddnemde yatan
her iskemik inme hastasina bu konuda deneyimli
ve yeterliligi olan bir nérolog tarafindan rutin
olarak uygulanan KVDUSG sonuglari retrospektif
olarak degerlendirilmis olup radyolog tarafindan

kriterlerine gére 40-90 yas arasi hastalar
degerlendirilmis olsa da yas dagiiminda 60-79
yas arasindaki yigilma nedeniyle yasin KiMK’ye
olan etkisi gOsterilememis olabilecegi
disundlmustar.

SONUG

Bu calismada iskemik inmeli hastalarda DM
varhigr  KIMK artisi ile iliskili bulunmustur.
KVDUSG gibi hizli, yatak basi uygulanabilen,
zararsiz ve dorece ucuz bir tetkik ile elde
edilebilen KIMK artiginin diyabeti olan iskemik
inme  hastalarinda  goésterilmesi inmeden
korunmada diyabet kontrolinin énemine vurgu
yapmaktadir. KIMK artisinin - TOAST inme
tiplerinden buyuk damar aterosklerozunda
anlamh olarak fazla olmasi yapilan
calismalardaki geligkili sonuclara ragmen KiMK
artisinin  aterosklerozun subklinik kaniti oldugu
distndlirse akla yatkin gérinmektedir. Sonug
olarak, KIMK &lglimiiniin inmeden korunmada
elzem olan etiyolojik arastirma ve inme tipinin
belilenmesine  dnemli  katkisi  olabilecegi
dusundlmektedir.

Cikar catismasi: Yazarlarin timindn herhangi
bir ¢cikar ¢atismasi bulunmamaktadir.
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Is circular-stapled gastrojejunostomy anastomosis appropriate for
pancreaticoduodenectomy?

Pankreatikoduodenektomi prosediiriinde sirkiiler stapler ile gastrojejunostomi
yapilmasi uygun mudur?
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! Department of General Surgery, Haydarpasa Numune Training and Research Hospital, Istanbul,
Turkiye
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ABSTRACT

Aim: Pancreaticoduodenectomy is a highly complex procedure that requires surgical experience.
Among these is the use of a stapler in the construction of the gastrojejunostomy anastomosis during
the procedure. Our study compares the patient outcomes of gastrojejunostomy anastomosis
procedures performed manually and with a circular stapler.

Materials and Methods: Our study retrospectively evaluated the data of 44 patients who had
undergone pancreaticoduodenectomy performed by the same surgical team between May 2015 and
December 2019. The manual gastrojejunostomy anastomosis (n = 32) and stapled (circular stapler 25
millimeter) anastomosis (n=12) patient groups were compared for anastomotic stricture.

Results: Of the 44 patients undergoing pancreaticoduodenectomy, 68.2% were male, the mean age
was 62.9112.1 years and the mean follow-up was 28.2+21.2 months. The rate of gastrojejunostomy
stricture was significantly higher in the circular stapler group (p = 0.017;p < 0.05).

Conclusion: The increased risk of postoperative pancreatic fistula and anastomotic stricture prevents
us from recommending the use of a circular-stapler in the creation of the gastrojejunostomy
anastomosis in pancreaticoduodenectomy procedures, as it increases the risk of postoperative
pancreatic fistula and anastomotic stricture, and provides no operative time advantage.

Keywords: Anastomotic stricture, gastrojejunostomy, pancreaticoduodenectomy.

oz

Amag: Pankreatikoduodenektomi, cerrahi deneyim gerektiren oldukga karmasik bir islemdir. Islem
sirasinda gastrojejunostomi anastomozunun yapiminda stapler kullanilmasi bunlarin arasinda yer
almaktadir. Calismamiz elle ve sirkiiler stapler ile yapilan gastrojejunostomi anastomoz igslemlerinin
hasta sonuglarini kargilastirmaktadir.

Gere¢ ve Yontem: Calismamizda Mayis 2015 ile Aralik 2019 tarihleri arasinda ayni cerrahi ekip
tarafindan pankreatikoduodenektomi yapilan 44 hastanin verileri geriye déniik olarak degerlendirildi.
Gastrojejunostomi anastomozu el ile yapilan hasta grubu ile (n=32) ve anastomozu stapler (25
milimetre sirkiiler stapler) ile yapilan hasta grubu(n=12) anastomoz darligi agisindan arastirildi.
Bulgular: Pankreatikoduodenektomi yapilan 44 hastanin %68,2'si erkekti, yas ortalamasi 62,9+12,1
yil ve ortalama takip sliresi 28,2121,2 aydi. Gastrojejunostomi darli§i orani sirkiiler stapler grubunda
anlamli derecede yliksekti (p = 0,017,p < 0,05).
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Sonug: Pankreatikoduodenektomi prosediiriinde gastrojejunostomi anastomozunun sirkliler stapler
ile yapilmasini, postoperatif pankreas fistiili ve anastomoz darligi riskini ylikseltmesi, ayrica
operasyon stresi agisindan da avantaj saglamamasi nedeniyle 6nermemekteyiz.

Anahtar Sézciikler: Anastomoz darligi, gastrojejunostomi, pankreatikoduodenektomi.

INTRODUCTION

Pancreaticoduodenectomy (PD) is a procedure
that is usually performed on periampullary tumors
and more rarely for benign conditions such as
chronic pancreatitis and trauma. PD requires
time-consuming reconstruction after a major
resection that involves the reconstruction of the
pancreas, the bile duct, and the gastrointestinal
tract, significantly prolonging the operative time
(2-2). PD is still associated with high mortality
and morbidity rates, and a prolonged operative
time is among the reported risk factors (3-4).
Various techniques have been suggested to
shorten the operative time, among which is the
use of a stapler for the creation of the
gastrojejunostomy (GJ) anastomosis during the
procedure (5). The present study compares the
patient outcomes of group who underwent
circular-stapled GJ anastomosis (Ethicon Curved
intraluminal Stapler, circular 25 millimeter) (CSA)
and the group who underwent manual GJ
anastomosis (MA).

MATERIALS and METHODS

Upon the receipt of ethics committee approval
(No: HNEAH-KAEK 2021/KK/268), patients who
underwent PD in our hospital between June 2015
and December 2019 were identified, and their
medical records were evaluated retrospectively.
Of the 107 patients identified, 44 patients whose
surgeries were performed by the same
experienced team [the surgeon-in-chief (MAU)
with more than 20 years of surgical experience
and his/her team] and with sufficiently complete
medical records and follow-ups were included in
the study. Accordingly, 32 patients who
underwent manual GJ anastomosis (MA) (Group
1) and 12 patients who underwent circular-
stapled (circular 25 millimeter) GJ anastomosis
(Group 2) were included in the study.
Demographic data, complaints, preoperative and
perioperative findings, operative times,
pancreaticojejunostomy PJ) techniques,
presence of postoperative pancreatic fistula
(POPF), pathological staging, complications,
recurrence, and the need for adjuvant
chemotherapy and radiotherapy were recorded.
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Surgical Procedure

The patients were administered prophylactic
antibiotic ~ therapy  with Ceftriaxone +
Metronidazole 30 minutes as routine before the
operation. A bilateral subcostal incision was
made through which the perioperative pancreatic
tissue and pancreatic duct width were assessed,
and the most appropriate type of anastomosis
was determined. At the reconstruction stage,
end-to-end or end-to-side dunking, duct-to-
mucosa or simple invagination techniques were
used for PJ. Hepaticojejunostomy (HJ)
anastomosis was performed by placing single-
layer end-to-side and interrupted 4/0 or 5/0
polydioxanone (PDS) sutures. The GJ
anastomosis was performed 40-50 cm distal to
the HJ anastomosis wusing the antecolic
technique. MA was performed manually in two
layers, with the first layer using 3/0 Vicryl and the
second layer using 4/0 PDS continuous sutures.
CSA was performed using a circular stapler No.
25, which was inserted through the tip of the
jejunum that had not yet been anastomosed, the
bowel perforator apparatus was brought out 50
cm behind, and the anvil was placed on the
posterior surface of the stomach, 3 cm away from
the gastric linear incision line. A second layer
was fixed on the stapler line using 4/0 PDS
continuous  sutures. The patients were
subcutaneously administered routine octreotide
0.1 mg ampoule (3x2) for seven days
postoperatively. The 2016 revision of the
International Study Group of Pancreatic Surgery
(ISGPS) was used to define and grade POPF (6).
GJ anastomotic stricture was diagnosed using
the failure of the endoscope to pass through the
GJ anastomosis as a criterion during the
esophagogastroscopy of symptomatic patients.

Statistical method: Descriptive statistics included
mean, standard deviation, median, minimum and
maximum variables, frequency and ratio. A
Kolmogorov-Smirnov test was used for the
assessment of the normality of the variables. An
Independent Samples t-test and a Mann-Whitney
U test were used to analyze quantitative data. A
Chi-square test was used for the analysis of
qualitative variables and a Fisher's exact test if
the conditions were not met for a Chi-square test.
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The analyses were performed using IBM SPSS
Statistics (Version 28.0. Armonk, NY: IBM Corp.).

RESULTS

Of the patients, 68.2% were male and the mean
age was 62.9112.1 years. The demographic and
clinicopathological characteristics of the groups
are presented in Table-1. There were no
significant differences between-group differences
in terms of age, gender, ASA (American Society
of Anesthesiologists) score, mass localization
and adjuvant therapy, while the incidence of
advanced disease was statistically significantly

higher in Group 1. The operative and
postoperative characteristics of the groups are
presented in Table-2, in which it can be seen that
the groups did not differ significantly in terms of
PJ technique, operative time, amount of
perioperative bleeding and the incidence of
postoperative biliary leak, while the incidences of
POPF and GJ stricture were statistically
significantly higher in Group 2. No significant
difference was found in other postoperative
complications. The mean follow-up of the patients
was 28.2+21.2 months.

Table 1. Demographic and clinicopathological characteristics of groups.

Group 1 (MA)

Group 2 (CSA)

n: 32 n: 12 p-value
n (%) or mean (*SD) n (%) or mean (£SD)
Age 64,6 +11,7 58,3 £12,3 0,127'
Gender 0,113¢
Male 24 (75.0%) 6 (50.0%)
Female 8 (25.0%) 6 (50.0%)
ASA Score 0,516
| 0 (0.0%) 1 (8.3%)
Il 10 (31.3%) 4 (33.3%)
1} 19 (59.4%) 7 (58.3%)
v 3 (9.4%) 0 (0.0%)
Mass settlement area
Pancreas 20 (62,5%) 7 (58,3%) 0,800
Ampulla of Vater 8 (25,0%) 1 (8,3%) 0,222%
Distal common bile duct 3 (9.4%) 2 (16,7%) 0,603%
Duodenum 0 (0.0%) 1 (8,3%) 0,273
Chronic pancreatitis 1 (3.1%) 1 (8,3%) 0,476%
Pathological Stage 0,021%"
0 2 (6,3%) 3 (25,0%)
l 5 (15,6%) 4 (33,3%)
I 15 (46,9%) 3 (25,0%)
m 10 (31,3%) 2 (16,7%)
Adjuvant therapy 0,095
None 15 (46,9%) 9 (75,0%)
Chemotherapy 11 (34,4%) 2 (16,7%)
Chemoradiotherapy 6 (18,8%) 1(8,3%)
MA:Manual gastrojejunostomy anastomosis;
CSA:circular-stapled gastrojejunostomy anastomosis
ASA: American Society of Anesthesiologists SD:Standard deviation ': ttest; **: Chi-square test (Fischer test)  * :p<0.5
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Table-2. Operative and postoperative characteristics of

groups.

Group 1 (MA)

Group 2 (CSA)

n: 32 n: 12 p-value
n (%) or mean (*SD) n (%) or mean (¥SD)
PJ Technique

Duct to Mucosa 4 (12,5%) 0 (0.0%) 0,562%
End to End Dunking 25(78,1%) 9 (75.0%) 0,826*
End to Side dunking 1(3,1%) 1 (8.3%) 0,476
Simple Invagination 2 (6,3%) 2 (16,7%) 0,297
Operation Duration 370.3 96,3 368.3 88,3 0,951"
Peroperative Bleeding Volume (milliliter) 566,3 +270,5 487,5 +357,5 0,436"
POPF 0,015

Biochemical Leak 1(3,1%) 2 (16,7%)

Clinically Significant POPF 0 (0.0%) 2 (16,7%)

POPF B 0 (0.0%) 2 (16,7%)

POPF C 0 (0.0%) 0 (0.0%)
Postoperative Biliary Leakage 0 (0.0%) 1 (8.3%) 0,273
GJ anastomotic stenosis 0 (0.0%) 3 (25,0%) 0,017 %"

Other Postoperative Complications 5 (15,6%) 3 (25,0%)
Wound Site Infection 2 (6,3%) 1 (8.3%) 1.000 ¢
Delayed Gastric Emptying 1 (3,1%) 1 (8.3%) 0.476 %
Marginal ulcer 2 (6,3%) 0 (0.0%) 1.000 ¢
Mortality 1(3,1%) 0 (0.0%) 1.000 %

MA:Manual gastrojejunostomy anastomosis;
CSA: circular-stapled gastrojejunostomy anastomosis

PJ: Pancreaticojejunostomy; POPF: postoperative pancreatic fistula; GJ: Gastrojejunostomy; SD: Standard deviation; ': t test;

X Chi-square test (Fischer test); * :p<0.5

DISCUSSION

The reconstruction of the gastrointestinal tract
using a stapler is a widely accepted technique
during gastric and colorectal surgery, although
few studies to date have evaluated the use of a
stapler in PD (7-8). The first studies of this
subject identified in literature belong to a
Japanese group, who reported a lower incidence
of delayed gastric emptying (DGE) in the stapled
gastro/duodenojejunostomy anastomosis (linear
or circular) group than the group who underwent
manual anastomosis during a Roux-en-Y
reconstruction (9-10). A subsequent prospective
randomized controlled study by Sakamoto et al.
compared the incidence of DGE in circular-
stapled anastomosis and manual anastomosis
patient groups with pyloric preserving PD but
found no significant difference (11). A meta-
analysis by Hajibandeh, S et al. reported the
incidence of DGE to be lower in the stapled
anastomosis group than in the manual
anastomosis group, but the incidence of

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024

anastomotic bleeding to be higher. The same
meta-analysis revealed no statistically significant
difference in the rates of POPF, anastomotic leak
or mortality (12). Our study, in turn, found no
statistical difference in the incidence of DGE,
while the rates of POPF and anastomotic
stricture were significantly higher in the SA group.
These differences in the data in literature may be
attributed to other technical differences in the
reconstruction. The study by Sato N. et al., which
was the most similar to ours in terms of the
reconstruction technique, compared 19 SA cases
and 19 manual anastomosis cases, and revealed
a shorter reconstruction time and less
perioperative bleeding in the SA group, but no
difference in the incidences of DGE, POPF and
other complications (5). The same study reported
no difference in the total operative time between
the groups, and contrary to expectations, our
study also established no significant difference in
the total operative time between the groups.
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The most remarkable finding of our study was the
high incidence of anastomotic stricture in the SA
group. This aspect of stapled anastomosis has
not been evaluated or reported on before in PD-
related literature. Studies evaluating stapled
anastomoses usually focus on surgery for morbid
obesity, and according to such studies, the
incidence of stricture increases after manual
anastomosis, linear-stapled and circular-stapled
anastomoses, respectively. The  reported
incidence of stricture ranged from 0% and 31%
for circular-stapled anastomosis (13-16).

Anastomotic tension, anastomotic leak, damage
from exposure to acid and submucosal
hematoma are blamed for the development of
anastomotic stricture (17-18). No anastomotic
stricture occurred in the manual anastomosis
group in the present study, while the rate was
25% in the SA group, which can be considered a
significant disadvantage of SA. The fact that the
stage was significantly higher in patients in the
MA group who underwent manual anastomosis in
the postoperative pathological staging was
considered coincidental.

A success rate of up to 75% has been reported
for endoscopic dilatation for the treatment of
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Gobek kordonu gros anomalilerinin plasenta patolojileri ile iligkisi
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ABSTRACT

Aim: Within the scope of this research, we aimed to elucidate and compare placental histological
features and perinatal outcomes in all deliveries with or without umbilical cord anomaly.

Materials and Methods: Regarding patient groups, 270 cases with cord abnormalities were included
in the study group and 835 cases in the control group. Umbilical cord abnormalities: The presence of a
true or false knot in the umbilical cord was determined based on the umbilical cord wrapping around
the fetal neck and the presence of stenosis. The cases without any umbilical cord abnormalities
mentioned in the study group were determined as the control group. All patients' demographic data,
prenatal information, intrapartum information, postpartum information, postpartum period, and
newborn follow-up were recorded. After delivery, umbilical cord abnormalities and placenta
macroscopic and microscopy results were evaluated.

Results: No placental pathology was detected in the control group, but there was a statistical
significance between the study and control groups, including fetal vascular thrombosis and ectasia
pathology and fetal vasculopathy or avascular villi pathology. There was no difference between the
study and control groups regarding preeclampsia, ablatio placenta, and intrauterine fetal demise.
Intrauterine growth restriction was detected at a higher rate in the study group, and the difference was
significant. No difference was observed between the two groups regarding Apgar scores1st and
5thmin of newborns and the requirement for hospitalization in the neonatal intensive care unit.
Conclusion: Gros cord anomalies, fetal vascular ectasia and thrombosis, and fetal thrombotic
vasculopathy lead to pathologies associated with placental insufficiency, suggesting that it is an
independent risk factor for intrauterine growth restriction.

Keywords: Cord anomaly, intrauterine maternal loss, intrauterine growth restriction, apgar score,
newborn.

0z
Amag: Bu arastirma kapsaminda gdbek kordonu anomalisi olan ve olmayan tim dogumlarda
plasentanin histolojik 6zelliklerin ve perinatal sonuglarin aydinlatiimasi ve karsilagtirimasi amaclandi.

Gerecler ve Yéntem: Hasta gruplarina bakildiginda ¢alisma grubunda 270, kontrol grubunda 835
olgu yer aldi. Kordon anormalligi olanlar ¢alisma grubuna dahil edildi. Gébek kordonu anormallikleri;
Kordonda gercek ya da yalanci diigiim olmasi, gébek kordonunun fetal boyun ¢evresine dolanmasi ve
kordonda darlik varligi olarak belirlendi. Calisma grubunda adi gegen herhangi bir gébek kordonu
anormalligi olmayan olgular kontrol grubu olarak belirlendi. Tim hastalarin demografik verileri,
prenatal bilgileri, intrapartum bilgileri, postpartum bilgileri, postpartum dénemleri ve yenidogan izlemleri
kaydedildi. Dogumdan sonra gbbek kordonu anormallikleri ve plasenta makroskobik ve mikroskopi
sonuglari prospektif olarak izlendi.
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Bulgular: Kontrol grubunda plasenta patolojisi saptanmadi, ancak ¢alisma grubunda fetal vaskiiler
tromboz ve ektazi patolojisi ve fetal vasklilopati veya avaskliler villus patolojisi gibi anormalikler daha
fazla izlendi. Calisma ve kontrol gruplari arasinda preeklampsi, plasenta dekolmani ve intrauterin fetal
kayip agisindan fark yoktu. Calisma grubunda intrauterin gelisme geriligi daha yiiksek saptandi ve
aradaki fark anlamliydi. Yenidoganlarin 1. ve 5. dakika Apgar skorlari ve yenidogan yogun bakim
Unitesinde yatis gerekliligi agisindan iki grup arasinda fark izlenmedi.

Sonug¢: Gros kordon anomalileri, fetal vaskliler ektazi ve tromboz ve fetal trombotik vaskiilopati
plasenta yetmezIigi ile iligkili patolojilere yol agarak intrauterin gelisme geriligi icin bagimsiz bir risk

faktérii oldugunu disindlirmektedir.

Anahtar Sézciikler: Kordon anomalisi, intrauterin fetal kayip, intrauterin gelisme geriligi, apgar skoru,

yenidogan.

INTRODUCTION

The umbilical cord is an important structure that
plays a critical role in the life of the developing
fetus, both structurally and functionally, that
provides the relationship between the fetus and
the placenta. Generally, ultrasonographic
examinations of the umbilical cord were based on
the number of vessels and Doppler blood flow.
There is limited information about the effects of
prenatal umbilical cord morphology on the fetus
in the prenatal period and the newborn in the
postnatal period. The results of a limited number
of studies have shown that umbilical cord
morphology and its components affect the
pregnancy process, mode of delivery, and
outcome (1, 2).

Although the umbilical cord is the only organ that
disappears afterlife begins, it is the most
important component of the fetoplacental unit. It
plays a decisive role in the onset of extrauterine
life. Fetal growth and development are
characterized by differentiation, maturation, and
growth of fetal tissues and organs (3). The main
factors affecting fetal growth and development
are genetic structure, uteroplacental function, and
maternal environment. Under conditions where
all these factors are favorable, a healthy fetus
completes its intrauterine somatic growth. If the
conditions are not suitable, fetal growth and
development may be adversely affected and
limited. Abnormal maternal, fetal, and placental
factors may adversely affect fetal growth and
development individually or together (4, 5).
Clinical experience and experimental evidence
have shown that the morphology and
components of the umbilical cord affect the
pregnancy process, mode of delivery, and
outcome (6). Many researchers reported that
altered umbilical cord morphology is associated
with hypertensive disorders, fetal distress,
gestational diabetes, fetal growth restriction, and
intrapartum complications. They altered umbilical
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vein blood flow in the second and third trimesters
(2). The genetic and physiological factors
predisposing to complications related to the
umbilical cord are not yet clearly understood.
However, the localization of some maternal
factors, abnormal cord insertion and morphology,
and cord length can be considered among the
possible causes. Vital dysfunction of the umbilical
circulation is suspected in at least 20% of
autopsy examinations of stillbirths (7). Any force
that compresses the cord may reduce blood flow
to the umbilical vessels and cause fetal hypoxia
and circulatory dysfunction. Mechanical cord
compression or 'cord accident' can be caused by
cord entanglement or prolapse, as well as
abnormal cord structures such as true knots,
hyper coiling, abnormally long cord, abnormal
cord insertion, and cord stenosis (8).

Parast et al. (9) demonstrated that non-acute
umbilical cord occlusion is associated with
congestion and stasis resulting from umbilical
vein compression and also included thrombosis,
ectasia of large vessels in the placenta, and
avascularity in terminal chorionic villi. The
condition formerly called fetal thrombotic
vasculopathy (FTV) has been associated with
poor perinatal outcomes, including stillbirth and
neurological damage (10). Tantbirojn et al. (11)
reported that thrombosis and fetal thrombotic
vasculopathy were specific for stillbirths
originating from the umbilical cord.

Within the scope of this research, we aimed to
elucidate and compare placental histological
features and perinatal outcomes in all deliveries
with or without umbilical cord anomaly.

MATERIALS and METHODS

A total of 1105 females who had a delivery in our
institution have been enrolled in this prospective
study. Regarding patient groups, 270 cases with
cord abnormalities were included in the study
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group and 835 cases in the control group.
Umbilical cord abnormalities: The presence of a
true or false knot in the umbilical cord was
determined based on the umbilical cord wrapping
around the fetal neck and the presence of
stenosis. The cases without any umbilical cord
abnormalities mentioned in the study group were
determined as the control group. All patients'
demographic  data, prenatal information,
intrapartum information, postpartum information,
postpartum period, and newborn follow-up were
recorded. After delivery, umbilical cord
abnormalities and placenta macroscopic and
microscopy results were evaluated. All
procedures followed were in accordance with the
ethical standards of the responsible committee
on human experimentation (institutional and
national) and with the Helsinki Declaration of
1975, as revised in 2008. Ethics committee
approval has been granted from our institution,
and informed consent has been obtained from all
participants.

Age, height, weight, arterial blood pressure,
gestational week values, and previous pregnancy
status of 1105 cases participating in the study
were evaluated regarding complications with
preeclampsia, ablation placenta, placenta previa,
intrauterine growth restriction (IUGR), intrauterine
fetal loss (IUFL). As intrapartum period records
the week of delivery, the amount of amniotic fluid
in the last stage of pregnancy, the birth weight of
the baby, the weight of the placenta, the status of
the amniotic fluid or placenta stained with
meconium during delivery, the last non-stress test
(NST) reactivity before delivery and the mode of
delivery data were recorded. but there was a
statistical significance between the study and
control groups

During birth, anomalies detected such as length
or shortness of the umbilical cord, presence of
stenosis, presence of real or false knot, coil
index, and wrapping of the umbilical cord around
the fetal neck were recorded.

As postpartum fetal information, 1st and 5th-
minute APGAR scores have been obtained.
Babies with low Apgar results were transported to
the neonatal intensive care unit (NICU).

The pathological examination of the two samples
taken from the placental parenchyma has been
transferred to the pathology department for
investigation. The samples were taken from a
region close to the umbilical cord insertion and
placental membranes.
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Statistical Analysis

SPSS (Statistical Package for Social Sciences)
13 program was used for the data analysis. The
mean value was calculated for those with normal
distribution among the numerical variables, and a
t-test was performed for statistical analysis. The
chi-square test was utilized to compare the
meaning of qualitative data between groups. The
results were evaluated at the 95% confidence
interval and the significance level of p<0.05.

RESULTS

A total of 1105 pregnant women (835 in the
control group and 270 in the study group) were
included in this prospective research. In the study
group, fetal neck cord entanglement was
observed in 120 cases, coil index anomaly in 112
cases, false knot anomaly in 60 cases, long
umbilical cord abnormality in 18 cases, true knot
anomaly in 15 cases, and no umbilical cord
stricture abnormality was observed in any
individual.

The median birth week of the cases in the study
group was 37.4, and the control group was 37.9
weeks. Birth median weight in the study group
was 2938 gr. And 3035 g in the control group.
The median placenta weight was 564 g in the
study group. 564 gr in the control group. A
statistically significant difference was observed
between the study and control groups regarding
the birth week (p:0.017). In contrast, no
statistically significant difference was found in
terms of newborn birth weight and placental
weight.

During the pathological examination, the normal
placenta was detected in 804 (72.8%) cases,
chorangiosis in 168 (15.2%) cases, fetal vascular
thrombosis and ectasia in 126 (11.4%) cases,
fetal vasculopathy, and avascular villi in 7 (0.6%)
cases. There were 193 (71.5%) cases in the
study group with normal pathology results and
611 (73.2%) cases in the control group. The
normal placenta detection rate was higher in the
control group than in the study group, and the
difference was statistically significant. There were
33 cases in the study group regarding fetal
vascular thrombosis and ectasia pathology and
93 cases in the control group, and the difference
was statistically significant (Figure-1 & Figure-2).
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Terminal chorionic villi containing ten or more capillary
vessels are seen in at least ten terminal villi in the
hematoxylin-eosin-stained preparation (x40
magnification).

Figure-2. Vascular thrombosis and ectasia.

In the hematoxylin-eosin-stained preparation (in x10
magnification), a vessel with dilatation at least four
times the diameter of the surrounding umbilical artery
and/or vein, and the endothelial integrity of the tunica
intima layer is partially disrupted by the organized
thrombus.

It was determined that 70 (6.3%) of the 1105
cases included in the study were complicated by
IUGR. Of these, 39 cases were diagnosed as
early IUGR, and 31 were diagnosed as late
IUGR. It was revealed that there was a
statistically significant difference between the
study and control groups in terms of complicating
pregnancy with I[UGR(p<0.02). It was observed
that the cases in the study group were more
complicated with IUGR (Table-1).

When the Apgar scores and the requirement for
NICU were interpreted at the 1st and 5th
minutes, the 1st minute Apgar score was 27 in
874 (79.1%) of the cases, within normal limits.
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The Apgar score was between 4 — 7 in 203
(18.4%) cases and 4= in 28 (2.5%) cases. There
was no statistical difference between the study
and control groups regarding the Apgar score
(p=0.320). The 5th minute Apgar score was =7 in
1062 (96.1%) cases, between 4 — 7in 38 cases,
and 42 in 5 cases, with no difference between the
groups (p=0.353) (Table-2).

Table-1. Comparison of clinical conditions complicating
pregnancy.

Study Control P-value
Group Group
Preeclampsia 15 (5.5&) 38 (4.5+) 0.756
IUGR 25(9.3%) 45(5.4%) 0.020*
IUML 1 (0.4%) 2(0.2%) 0.567
Ablatio 3(1.1%) 9(1.1%) 1.000
plasenta
(*p<0.05)
Table-2. Comparison of newborn findings.
Study Control P-
Group Group value
1. Minute 56(20.7%)  175(21.0%) 0.320
Apgar score
5. Minute 14(5.2%) 29 (3.5%) 0.353
Apgar score
Newborn 40 (14.8%) 107 (12.8%) 0.701
Hospitalization
Exitus 1 (0.4%) 3 (0.4%) 1.000
(*p<0.05)

We evaluated the intrapartum variables regarding
amniotic fluid at the time of delivery, whether the
amniotic fluid was stained with meconium at birth,
NST reactivity at the time of delivery, and mode
of delivery. The amniotic fluid was within normal
limits according to the gestational week in 983
(89.0%) cases, oligohydramnios was found in
105 (9.5%) cases, and polyhydramnios was in 17
(1.5%) cases. There was no statistically
significant difference between the study and
control groups in terms of normal amniotic fluid at
the time of delivery, polyhydramnios, or
oligohydramnios (p=0.200).

The rate of cesarean sections was higher in the
study group than controls, but the difference was
insignificant.

DISCUSSION

In  parallel with the increasing use of
ultrasonography in perinatal processes, clinical
practice and research focus more on the fetus.
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Ultrasonographic applications related to the
umbilical cord are mostly limited to determining
the number of vessels and evaluation of umbilical
artery and vein Doppler blood flow (12). However,
the important role of the placenta and umbilical
cord in regulating fetal development cannot be
denied. Studies on the umbilical cord have shown
that it and its components are effective in
pregnancy and neonatal outcomes. Current
studies draw attention to intrauterine loss,
gestational diabetes, preeclampsia, intrauterine
growth restriction, fetal distress during delivery,
and the relationship between fetuses with
meconium and umbilical cord (13).

Benirschke emphasized the association with
umbilical cord pathologies such as long and short
umbilical cord, velamentous insertion, umbilical
cord knot, and poor newborn outcomes (14).
Collins stated that there may be a relationship
between umbilical cord abnormalities and
unexpected neonatal deaths (15). Naeye
mentioned the association of short umbilical cord
abnormality with low Apgar score, low 1Q, and
neurological abnormalities (16). Peng et al.
stated that umbilical cord stricture and hyper
coiling abnormalities cause fetal death (17). In
our study, a statistically significant difference was
detected in the pathological findings in terms of
fetal vascular thrombosis and ectasia pathology
in the control group and the study group. For this

reason, In our study investigating non-acute
obstruction of the umbilical cord as a
predisposing cause for poor pregnancy

outcomes, findings related to vascular congestion
and stasis were associated with neonatal
morbidity and mortality.

Previous literature reported that decreased fetal
movements and changes in fetal cardiac rate
may be signs of intrauterine asphyxia in the
advanced stages of pregnancy. Umbilical cord-
related complications accompany fetal asphyxia
with a rate of 5 — 18% and still births of 10 — 12%
(18). Morrison et al. reported cord complications
in 48% of asphyxia newborns at term (19).

The cord pathologies and neonatal pathologies
have been comprehensively elaborated. Machin
et al. emphasized the connection between
abnormal umbilical coil index and intrauterine
fetal death and intrauterine growth restriction
(20), Naeye et al. stated that umbilical cord
length could be affected by many factors such as
maternal weight, pre-pregnancy  weight,
socioeconomic status, and infant weight, and that

366

umbilical cord abnormality is associated with
psychomotor restriction. It has been reported that
it may be related (16). In another study, a
relationship was found between the long
umbilical cord and infant development, and an

increased risk of fetuses with abnormal
neurologic development was reported in
subsequent pregnancies (21). Airas et al.

conducted a study of 23.315 cases and found a
significant relationship between true knots in the
umbilical cord and stillbith and low 1st-
minuteApgar score (22). Rhoades et al. stated
that cord entanglement is an independent risk
factor for delivery. Their study revealed that
although cord entanglement to the fetal neck
poses a risk for perinatal problems, it does not
affect the length of hospital stay (23).

Tantbirojn et al. (11) focused on fetal blood flow-
limiting vascular changes other than cord
entanglement. They evaluated histological
features in their study, in which fetal vascular
ectasia, fetal vascular thrombosis, fetal
thrombotic vasculopathy (avascular villi, villous
stromal choriorexis, and their combinations) were
found in cases of a bad pregnancy, especially
IUGR. The fetal thrombotic vasculopathy was
associated with gross umbilical cord anomaly in
stillbirth cases. A close relationship has been
reported between fetal thrombotic vasculopathy
and stillbirth (24). A massive fetal thrombotic
vasculopathy is detected in approximately 50% of
stillbirth placentas. On the other hand, Larson et
al. (25) examined 13.895 pregnant women and
found the rate of cord entanglement in the 20th
week to be 5.8% and 29% in the 42nd week.

Chorangiosis is defined by numerous enlarged,
highly vascular villi throughout the placenta.
However, chorangiosis is a nonspecific change
associated with maternal diabetes, hypertension,
infections, anomalies, intrauterine fetal death,
and growth restriction.

In our present study, while a significant
relationship was found between cord pathologies
and IUGR, no significant difference was found for
preeclampsia, intrauterine fetal loss, and ablatio
placenta. Cord pathologies were found to be an
independent risk factor for IUGG rather than
other poor pregnancy outcomes. When the
placental pathology results were examined, we
found the frequency of chorangiosis to be similar.
However, placental pathology results evaluated
as fetal vascular ectasia and thrombosis, fetal
thrombotic vasculopathy, and avascular villi were
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found to be statistically significant in the study
group.

In our study, the relationship between umbilical
cord entanglement in the fetal neck, umbilical
cord coil index abnormality, and false node
abnormalities with placental pathologies was
more evident in the cases in the study group.

When the study and control groups were
evaluated regarding newborn outcomes, no
significant difference was found in terms of 1st
and 5th-minuteApgar scores and the requirement
for hospitalization in the neonatal intensive care
unit. In addition to perinatal outcomes such as
intrauterine death, prematurity, the tendency to
neonatal complications, neuromotor
developmental defects, and IUGR also paves the
way for diseases such as diabetes,
cardiovascular  diseases, and depressive
disorders that are reflected in adult life (26).
These results are associated with impaired fetal
programming and delayed fetal life maturation
due to IUGR. Therefore, although the 1st and
5th-minute Apgar scores of the newborn in cases
with gross umbilical cord anomalies are similar to
the cases in the control group, the significantly
higher neonatal morbidity and mortality in the
study group can be explained by chronic
placental insufficiency.

Gross cord anomalies such as fetal neck cord
entanglement, long or short cord, hyper coiling or
hypo coiling false or true knot, and cord stricture
are associated with stillbirth IUGR, intrapartum
and postpartum complications. Stasis-related
changes in fetal vessels and chorionic villi in
placental microscopic evaluations were
significantly increased in cases with gross cord
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Olea europaea L.'den elde edilen triterpenoid ve polifenol bilesiklerinin
antimikrobiyal ve yaglanma karsiti etkilerinin degerlendirilmesi: Ekstraksiyon,
Tanilama ve in vitro Testler

Assessment of antimicrobial and anti-aging effects of triterpenoid and polyphenol
compounds from olea europaea L: extraction, identification and in vitro tests
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ABSTRACT

Aim: This study investigated the antimicrobial and anti-aging effects of bioactive compounds derived
from Olea europaea L. leaves and flowers, widely used in traditional treatments in European and
Mediterranean countries.

Materials and Methods: Following solid-liquid extraction, the control of purification processes was
conducted using thin-layer chromatography. ldentification of the obtained molecules was performed
through high-performance liquid chromatography (HPLC) and nuclear magnetic resonance (NMR)
analyses. For determining antimicrobial activity, Gram-positive and Gram-negative bacteria, Bacillus
cereus, and Escherichia coli O15:H7, were respectively used for minimum inhibitory concentration
(MIC) tests. In the assessment of Oleuropein's in vitro cytotoxicity on adult human dermal fibroblasts
(HDFa), the MTT assay was employed using HDFa cell lines, while an ELISA Test kit was utilized to
determine changes in collagen type-I levels.

Results: As a result of the study, oleanolic acid (L1), oleuropein (L2), and ursolic acid (L3) were
isolated from olive leaves, whereas oleuropein aglycone (F1) molecule was isolated from olive flowers.
According to the results of the MIC tests, compounds L1, L2, and L3 isolated from the leaves exhibited
an inhibitory effect against B.cereus within the concentration range of 5-250 pg/mL, whereas
Oleuropein aglycone (F1) did not demonstrate any activity. Furthermore, except for the Oleuropein
(L2) molecule, no other compound was effective against E.coli. In the evaluation of Oleuropein's in
vitro cytotoxicity, a dose-dependent effect on HDFa cell viability was observed, and collagen type-I
levels were significantly higher than levels obtained with vitamin C.

Conclusion: Based on the results, it is believed that the active molecules derived from olive plant's
leaves and flowers exhibit antimicrobial effects, potentially serving as natural preservatives in the
cosmetics industry. Moreover, their contribution to cell regeneration suggests potential use in wound
treatments.

Keywords: Oleuropein, antimicrobial effect, olea europaea L., MIC, anti-aging.
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Gerec ve Yoéntem: Kati-sivi ekstraksiyonu ve saflastirma adimlarini takiben, saflastirma islemlerinin
kontrolii ince tabaka kromatografisi (ITK) ile yapiimistir. Elde edilen molekiillerin tanimlanmasi yiiksek
basingli  sivi kromatografisi (HPLC) ve niikleer manyetik rezonans (NMR) analizleri ile
gerceklestirilmistir. Antimikrobiyal aktivitenin belilenmesinde minimum inhibisyon konsantrasyonu
(MIC) testleri icin gram pozitif ve gram negqatif bakterilerin temsilcisi olarak sirasiyla Bacillus cereus ve
Escherichia coli O15:H7 kullaniimigtir. Oleuropein’in insan dermal fibroblastlari lizerindeki in vitro
sitotoksisite degerlendirmesinde, HDFa hiicre hatlari kullanilarak MTT testi, kollajen tip-l seviyesindeki
degisimin belirlenebilmesi icin ise ELISA Test kiti kullaniimistir.

Bulgular: Calisma sonucunda zeytin yapragindan Oleanolik asit (L1), oleouropein (L2) ve Ursolik asit
(L3) molekiilleri, zeytin cicedinden ise oleuropein aglikon (F1) molekiilii izole edilerek tanimlanmigtir.
Minimal inhibisyon konsantrasyonu (MIK) testi sonuglarina gére, yapraklardan izole edilen L1, L2 ve
L3 bilesikleri, Bacillus cereus'a karsi 5-250 ug / mL konsantrasyon araliginda inhibisyon etkisi
gostermistir, ancak Oleuropein aglikon (F1) herhangi bir aktivite géstermemigtir. Ayrica, Escherichia
coli'vye karsi Oleuropein (L2) molekiiliiniin diginda higbir bilesigin etkili olmadigi bulunmugtur.
Oleuropein'in insan dermal fibroblastlari lzerindeki in vitro degerlendirmesinde, HDFa hiicrelerinin
hiicre canliigi lzerinde doza bagl bir etki gézlenmis ve kollajen tip-1 seviyeleri vitamin C ile elde
edilen seviyelerden 6nemli éigiide yiiksek bulunmustur.

Sonug: Sonuglara dayanarak, zeytin bitkisinin yapraklari ve gigeklerinden elde edilen aktif molekdillerin
antimikrobiyal etkiler sergiledigi ve kozmetik endlistrisinde dogal koruyucu olarak hizmet edebilecegi
digiiniilmektedir. Dahasi, hiicre yenilenmesine olan katkilari, yara tedavilerinde potansiyel kullanimi

onermektedir.

Anahtar Sézciikler. Oleuropein, antimikrobiyal etki, olea europaea L., MIC, yaslanma karsiti.

INTRODUCTION

Olea europaea L. (olive) is known as one of the
oldest cultivated trees and healthiest natural
vegetable oil sources in the world (1). According
to one theory, the homeland of the olive tree is
Southwestern Asia and Upper Mesopotamia,
which includes Syria and Southeast Anatolia (2).
Encompassing economical, agricultural,
nutritional, and environmental aspects, Olea
europaea L. type is represented by two varieties
in Turkiye; Olea europaea L. var. europaea
Zhukovsky and Olea europaea L. var. Sylvestris
(Miller) Lehr (3). In Mediterranean countries olive
groves are spread over large areas and olive
products have wide usage areas like table oils,
cosmetic and medical ingredients.

As the number of studies on olives increases, it
has been revealed that not only olive oils but also
all parts of the olive plant (leaf, flower, seed)
contain important bioactive compounds. For
example; olive leaves and olive flowers are very
rich in phenols (oleuropein), flavanols (rutin),
catechin (flavan-3-ols), oleoside, flavones and
secoiridoid glycoside (4-7) compounds that
extensively valuable and widely wused in
pharmaceutical industry. Amounts and varieties
of bioactive compounds of olives are depending
to their species, the climate, and the
geographical location (8). Literature findings
showed that oleuropein is the main phenolic
compound from the leaves and has an increasing
interest in recent years due to its beneficial
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contributions in health such as antitumoral, blood
pressure-lowering, hypertension, antimicrobial,
cardioprotective, anti-inflammatory, antioxidant,
anti-cancer, anti-angiogenic and neuroprotective
functions (9-11).

Although various extraction methods such as
maceration, percolation, solid-liquid, ultrasound,
microwave and Soxhlet extraction can be used,
there is no optimized method for all types of
polyphenols because of their complex structures.
Moreover, the recent studies have shown that the
variation and quality of the phenolic contents can
be affected by the extraction, purification and
separation methods (12). For this purpose, in
many studies Soxhlet extraction is preferred as
an extraction method that because of higher
purification efficiency than other methods (13).
Herein this study, we aimed to investigate the
antimicrobial and anti-aging effects of triterpenoid
and polyphenolic compounds that extracted from
Olea europaea L. leaves and flowers collected
from Turkiye and extracted with hexane,
chloroform, ethyl acetate, methanol and distilled
water by Soxhlet extraction method.

MATERIALS and METHODS

Plant material, extraction, separation and
identification methods

Olea europaea L. leaves and flowers have been
collected from Culhalar village (Aydin, Turkiye)
and dried under shade and open-air conditions.
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The dried samples were ground via industrial
type grinder into a particle size of 0.5 mm.

In order to reach the maximum efficacy of liquid-
solid extraction; hexane, chloroform, ethyl
acetate, methanol and distilled water have been
tested. Extraction procedure was carried out with
an automatic Soxhlet apparatus at 80°C.
According to the thin layer chromatography
results (data not shown), methanol extract
showed the highest band diversity and thus
selected for further separation and purification
steps. The extracted compounds stored in dry
and dark conditions until use. Stock solutions
were prepared in DMSO (dimethyl sulfoxide) and
fitered with 0.45 pM filter (EMD Millipore,
Bedford, MA, USA).

For purification 4.4 g methanol extract of flower
was subjected to the silica-gel column using a
mixture of chloroform-methanol (95:5, 80:20,
70:30 v/v) solvent system and 160 fractions were
collected into flasks. A total of 7 combining
processes were carried out and purification
processes were continued. At the end of the
purification procedure, one molecule was
separated and identified as Oleuropein aglycon
(F1).

On the other hand, 5,64 gr leaf extract was
subjected to the silica-gel column using a mixture
of hexane-ethyl acetate (50:50, 40:60, 30:70,
20:80 v/v) solvent system and 50 fractions
collected into flasks. A total of 8 combining
processes were carried out and purification
processes were continued. At the end of the
purification procedure, three molecules were
identified as Oleanolic acid (L1), Oleuropein (L2)
and Ursolic acid (L3).

Oleuropein molecules were identified with the
standard molecules by High Pressure Liquid
Chromatography (HPLC) method. For this aim,
the standard calibration curve of pure oleuropein
molecule was conducted and samples were
analysed at the same method. Briefly; HPLC
analysis was performed on a Thermo Scientific
Ultimate 3000 (ThermoFisher  Scientific,
Massachusetts, USA) plus photo diode array
apparatus using and Hypersi™ ODS C18
(Thermo Scientific™) column. Isocratic elution
was performed, and the mobile phase comprised
0.01% trifluoroacetic acid in water (60%) and
methanol (40%). 20ul samples were injected with
a flow rate of 1.2 mL/min and detected at
wavelength of 223nm.
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For identification the other molecules, Nuclear
magnetic resonance (NMR) method was used
with "H (proton) analysis which performed and
identified in the Ege University EBILTEM NMR
Satellite Laboratory.

Antimicrobial activity
Minimum Inhibitory Concentration (MIC)

Antimicrobial effects of the compounds were
tested against to gram negative Escherichia coli
0157:H7 (RSKK 234) and gram-positive Bacillus
cereus ATCC 10876 obtained from the
Microbiology Department Culture Collection of
Ege University, Faculty of Science.

Broth microdilution method was carried on 96-
well plate system according to the guideline of
Clinical and Laboratory Standard Institute (14).
For this purpose, bacteria strains were growth on
Muller Hinton Broth (MHB) for 24h at 37° C. After
incubation, 0.1 mL growth medium transferred on
Muller Hinton Agar (MHA) plates and incubated
for overnight at 37° C. Isolated colonies were
picked by sterile pipette tips and suspended in
0.85% saline solutions. Optical density of the
bacterial solution was adjusted to 0.3-0.5 optical
density (approximately 10° cfu / mL) by
spectrophotometer. 5 uL bacterial suspension
was added to each well contains 195 yL MHB
with a different final concentration of pure
compounds listed in Table-1.

Table-1. Purified compounds from Olea europaea and
final concentrations tested for antimicrobial activity (L1,
L2 and L3; leaf, F; Flower).

Molecule Code Final Concentrations

L1 5- 25- 50 pyg/mL
L2 5- 25- 50 pyg/mL
L3 50- 250- 500 pg/mL
F1 50- 250- 500 pg/mL
A set of wells containing only bacteria

suspension served as positive  control.
Furthermore, 0.5%, 2.5% and 5% of DMSO plus
bacteria containing wells checked for the
potential inhibitory effects of DMSO. Plates were
incubated for 18h at 37 °C under aerobic
condition. At the end of the incubation period, 20
L of 1% TTC (2,3,5-Triphenyltetrazolium
chloride) solution was added to the wells for the
determination of microbial activity.
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In vitro cell viability testing and collagen type-
| level assessment

Adult human dermal fibroblasts (HDFa, Gibco, C-
013-5C) were cultured in Dulbecco's Modified
Eagle Medium (DMEM) supplemented with 10 %
(viv) FBS, 1 % (v/v) L-glutamine and 0.5 % (v/v)
penicillin/streptomycin (100U/100 mg/ml) at 37 °C
and 5% CO,. In vitro cytotoxicity and ICsy of
oleuropein  were evaluated via 3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide (MTT, Sigma-Aldrich, USA) assay. In
brief, HDFa cells were seeded in 96-well plates
(5x10° cells/well) and cultured overnight in the
cell culture medium at 37 °C and 5% CO..
Followed, cells were treated with 1- 1000 ug/ml
of oleuropein for 7-days. At the end of the
incubation, 100 pL of 10% (v/v) MTT solution was
added to each well and incubated for 4 h at 37
°C. Finally, 100 yL DMSO added to each well,
and absorbance measurement was performed to
measure cell viability at 570 nm via microplate
reader (Multiskan™ GO, Thermo Scientific).
Vitamin C, of which effectiveness in collagen
production and cell proliferation has been proven
in the literature, and DMSO were used as a
positive control and negative controls in the MTT
test, respectively. To assess the effect of
oleuropein on collagen type-l levels, ELISA Kit
(E-EL-HO0869, Elabscience) was used by
following the manufacturer’s instructions.

Statistical analysis

The statistical analyses were conducted using
Two-way analysis of variance (ANOVA) with
Tukey's Multiple Comparison Test using Prism
8.3 software (GraphPad, San Diego, CA, USA),
with a confidence interval of +95%.

RESULTS and DISCUSSION

Purification and identification of polyphenolic
compounds

After the extraction process the extracted
compounds stored in dry and dark conditions
until use. Stock solutions were prepared in
DMSO and filtered with 0.45 uyM filter (EMD
Millipore, Bedford, MA, USA).

Oleuropein aglycon (F1), Oleanolic acid (L1) and
Ursolic acid (L3) were detected by NMR with *H
(proton) analysis which performed and identified
in the Ege University EBILTEM NMR Satellite
Laboratory.

Oleuropein molecule (sample L2) was detected
with standard molecule by HPLC method which
described above. The standard calibration curve
of oleuropein was established between 28.4-
1000 pg/mL concentration (Figure-1). Isolated
oleuropein molecule was prepared with a
concentration of 1000 pg/mL dissolved in HPLC
grade methanol (Figure-2).

8.00:
7.00;
6.00%
5.00;

4.00

Peak Area

3.00
2.005
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40 60 80

100 120 140 160
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Figure-1. Standard calibration curve of pure oleuropein standard molecule. (R2:0.9996)
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Figure-2. HPLC analysis results of the L1 sample with oleuropein standard calibration curve.

Table-2. The viability of the microorganisms after TTC solution addition. (nt: not tested) (+: positive results for
formazan formation; -: negative results for formazan formation)

Molecule Names E.coli O157:H7 B.cereus
Concentrations (ug/ml) 5 25 50 250 500 5 25 50 250 500
L1- Oleanolic acid + + + nt nt + - - nt nt
L2- Oleuropein + + + + - - - - nt nt
L3- Ursolic acid nt nt + + + nt nt + - -
F1- Oleuropein aglycon nt nt + + + nt nt + + +
Anti-Microbial Activity coli 0157:H7, Listeria monocytogenes,

According to the MIC results, none of molecules
and concentrations showed antimicrobial activity
against E.coli O157:H7 except Oleuropein (L2).
As listed in Table-2, L2 sample showed an
inhibition effect at 500 ug/mL concentration. In
addition, Ursolic acid (L3) molecules reduced the
viability and could show antimicrobial activity at
concentrations higher than 500 pg/ml.

Topuz and Bayram (15) tested the antimicrobial
activity of crude extract (CE), pure oleuropein
(PO) and particularly purified oleuropein (PPO)
molecules of olive leaves which collected from
different location of Tlrkiye against Escherichia
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Salmonella typhimurium and Staphylococcus
aureus bacteria. According to their results, PO
and PPO are more effective then CE samples.
MIC values show differences between the
microorganism groups and extraction methods. In
summary, they identified the MIC value of PPO
and PO as 12.5 mg/ml and 0.781 mg/ml against
to E.coli and S.aureus, respectively. When
compared with our results, L2 and L3 samples
have a higher antimicrobial effect against E. coli
O15:H7.

On the other hand, it has been determined that
the Oleuropein (L2) molecule has an
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antimicrobial effect on B.cereus even at a
concentration of 5 pg/ml. While the Oleanolic
acid (L1) molecule acts at 25 - 50 pg/ml, the L3
molecule appears to be effective at around 250
and 500 pg/ml. Moreover, it was observed that
the molecules obtained from the olive flower did
not show antimicrobial activity at the
concentrations tested against both groups of
microorganisms. Therefore, it was seen that the
molecules obtained from the olive leaf are more
effective against gr (+) B.cereus. In another study
(16) olive leaf extract was added into pasteurized
milk and tested for using as a potential natural
preservative agent. They analyzed the extract
with  HPLC analyses and found out that
oleuropein  was the dominant compound.
According to the agar well diffusion assay results,
inhibition halos width of 6.75 + 0.31 and 5.33 %
0.17 mm were achieved with the concentrations
of undiluted (at 1.44 mg/mL oleuropein) and
diluted (1:2 v/v, at 0.72 mg/mL oleuropein)
extracts against to B.cereus, respectively.

In order to control the inhibition effect of DMSO,
pure DMSO was added to the wells with a final
and 5%

concentration of 0.5%-2.5% without

A

Cell Viability (%)

active molecules. According to the results, it was
observed that DMSO did not have an inhibitory
effect against both organisms at the
concentrations used.

Assessment of in vitro cytotoxicity and
collagen level

Locating at the dermis layer of skin, fibroblasts
are constantly exposed to various environmental
insults. As they are responsible for the recovering
and generating process of connective tissues,
they were selected as main target for in vitro
viability assessments in this study. Cytotoxicity
assay was performed to evaluate the effect of
various concentration of oleuropein on cell
viability. Notably, although in vitro anticancer
activity of oleuropein has been well characterized
through various studies subjected breast cancer
(17), hepatocarcinoma (18) or neuroblastoma
(19) cancer cells, there are limited information
about the effect of oleuropein on healthy cell
lines. Herein this study, a dose-dependent effect
on cell viability of HDFa was observed (Figure-
3A) which was also in agreement with the 7-days
of proliferation profile (Figure-3B).

100 200 400 600 800 1000 pc nc

Oleuropein concentration (ug/ml)

=

8105 = = ns s Yol
o F P B /A Fo

4x10%

Collagen levels (ng/ml)

2x10%=

Cell counts per well

Days

mm Control

= Vitamin C

Days

Ea Oleuropein

Figure-3. In vitro cytotoxicity and collagen type-I level assessment.

A) Cytotoxicity results of oleuropein (200 pg/ml).

B) Effects of oleuropein on proliferation of HDFa.

C) ELISA results representing the collagen type | levels in control (non-treated), vitamin C (200 ug/ml) and
oleuropein (200 ug/ml) added groups. pc: positive control; nc: negative control; ns: p > 0.05, *p < 0.05, **p
<0.01, **p < 0.001, ****p < 0.0001; Two-Way ANOVA, Multiple Comparison Test.
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Bal et al. (20) also reported a dose-dependent
cytotoxicity and proliferation phenomenon in
healthy human bronchial epithelium cell lines,
where they observed proliferation up to 1000
pg/ml. Moreover, on day 7, a higher rate of cell
proliferation (p<0.05) was observed in the group
treated with oleuropein (200 pg/ml) compared to
the group treated with vitamin C (200 pg/ml),
which is well-known for its function in stimulating
collagen synthesis and cell proliferation (21, 22).
Consisted with the cytotoxicity data, Goldsmith et
al. (23), demonstrated that the application of
oleuropein showed no effect on non-tumorigenic
cells. Katsiki et al. (24), on the other hand,
observed that the use of oleuropein resulted in a
postponement of senescence-related
characteristics, leading to an extension of the life
span of human fibroblasts by around 15%.

Consistent with the cell proliferation and
cytotoxicity data, ELISA results revealed that the
collagen type-l levels were significantly higher
than that of achieved with vitamin C treatment at
day 6 (p < 0.01) and day 7 (p < 0.01) (Figure-3C).
Overall, the increase in collagen type-| levels is
thought to be associated with the tendency of
oleuropeins to act as inhibitors of collagenase
(25). Notably, besides the antioxidant, anti-
inflammatory, and anticancer activities, the
effectiveness of oleuropein has also been
reported for wound healing studies considering
such parameters like delaying senescence,
reducing ROS levels, and showing increased
proteasome activity (22). Moreover, the
enhancement of wound healing through
oleuropein treatment has been observed to entail
a reduction in cell infiltration and improvement in
the deposition of collagen fibers and re-
epithelialization (26). Herein, the obtained data

also indicates that oleuropein activates
fibroblasts, leading to proliferation with a
subsequent increase in  collagen type-I|

expression. This achievement is attributed to the
prevention of the deterioration of dermal skin due
to aging and wrinkles, as tightly and well-
organized collagen proteins support the
mechanical interaction between fibroblasts. Thus,
it has been concluded that the oleuropein
molecule can be considered an effective
stimulator for collagen expression and has great
potential in anti-aging and tissue recovery
studies. It has been emphasized that oleuropein,
which exhibited a supportive effect on the
proliferation of healthy fibroblasts and collagen
synthesis in this study, also demonstrates

inhibitory properties in studies conducted with
cancer cells. This is shown to be associated with
the excellent antioxidant and anti-inflammatory
properties of oleuropein.

CONCLUSION

This work showed the antimicrobial effects of
extracted molecules from Olea europaea L.
leaves and flowers collected from Culhalar village
(Aydin, Tirkiye). In parallel with literature but at
lower concentrations, especially for oleuropein
molecule, showed inhibition effects on both gram
positive and negative bacteria. Furthermore,
oleuropein, which has been reported in the
literature to selectively inhibit proliferation in
cancer cell types, was found in the study to
exhibit non-toxic properties on healthy dermal
fibroblasts. Moreover, contrary to its effects on
fibrotic tissues, it was demonstrated that
oleuropein positively influences collagen type- |
production in healthy cells. The observed
contrasting mechanisms in cancer and fibrotic
cells was attributed to oleuropein’s sensitivity to
ROS levels, selective toxicity on cell types and
their collagenase inhibition capacities.
Particularly, the presence of collagen type-I
protein as a significant connective tissue fibril in
the dermal layer of the skin, contributing to the
structure of elastic fibrils and playing crucial roles
in skin tightness and wrinkle formation, makes
this finding noteworthy. The loss of elasticity in
aging and wrinkled skin, parallel to the
diminishing proliferative properties of fibroblasts
and the decrease in the synthesis of collagen and
other dermal matrix proteins, leads to adverse
effects on the skin. In this context, it is possible to
suggest that the application of the oleuropein
molecule to human dermal fibroblasts under in
vitro conditions has the potential to mitigate
existing negative impacts, and this can be
attributed to its ability to increase cell proliferation
and stimulate collagen synthesis. Hence, these
results support the usage of Olea europaea L.
extracts as natural preservative agents in many
application areas like cosmetic and by products
through the selective activity of oleuropein
molecules among healthy and damaged cells
provide an excellent applicability property. The
results of this study can be used for further
studies to identify the mechanism of multifaceted
effects of oleuropein and other phenolic
compounds of Olea europaea L.
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Pandemi doneminde subakut graniilomatoz tiroidit

Subacute granulomatous thyroiditis during the SARS-CoV-2 pandemic
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Amag: Tiroidit, tiroit bezinin enflamasyonu ile karakterize, tiroit fonksiyon bozukluguna yol agabilen,
¢ogunlukla benign seyreden bir klinik tablodur. Enfeksiyonlar akut tiroidit ve subakut granilomatdz
tiroidit (SAT) etiyolojisinde yer alir. Ancak enfeksiyon etkenlerini saptamak her zaman mumkin
olmamaktadir.

Calismamizda Ege Universitesi Tip Fakiiltesi Hastanesi’nde Endokrinoloji ve Metabolizma veya
Enfeksiyon Hastaliklar Poliklinigi’nde tiroidit tanisi ile takip edilen hastalar arasinda SAT tanisi alan
hastalarin geriye donik incelenmesi, SARS-CoV-2 enfeksiyonu veya SARS-CoV-2 asisinin
etiyolojideki rolliniin incelenmesi amaglanmistir.

Gereg ve Yontem: Calismanin evrenini Mart 2020 ve Temmuz 2023 tarihleri arasinda ICD tani kodu
tiroidit olarak girilen hastalar olusturmaktadir. Bu hastalar arasinda SAT tanisi alan hastalarin yasi,
cinsiyeti, eslik eden hastaliklari, SARS-CoV-2' ye karsi asilanma Oykdleri, tiroidit ile iligkili klinik
yakinmalari, yakinmalar éncesinde (st solunum yolu enfeksiyonu (USYE), gastroenterit veya SARS-
CoV-2 enfeksiyonu gegirme oyklsl, SAT tanisi aldidi tarih, laboratuvar ve goriintileme bulgulari,
hastalara uygulanan tedaviler retrospektif olarak degerlendirilmistir.

Bulgular: Calismaya belirlenen tarihler arasinda SAT tanisi alan 9 hasta dahil edilmistir. Olgularin yas
ortalamasi 47,6 = 7,3 (min. 39, maks. 58) ve hastalarin altisi kadindir. En sik klinik yakinma boyun ve
bogaz agrisi, bodazda sislik hissi ve ates ylksekligi olarak saptanmistir. Hastalardan ikisinde SAT
tanisi almadan (i¢ ay igerisinde SARS-CoV-2 agsisi dykiisii mevcuttur. USYE dykiisi olan hastalardan
birinde hem SARS-CoV-2 enfeksiyonu hem de agi 6ykUsu vardir.

Sonug: Calismamizda sadece iki hastada SAT etiyolojisinde SARS-CoV-2 enfeksiyonu veya asisi
sorumlu olabilecedi dusunulmustir ancak diger hastalarda iliski bulunamamistir. Hasta sayimiz az
olmakla birlikte elimizdeki veriler SARS-CoV-2 enfeksiyonu ve agsisi ile SAT iligskisini ortaya koymak
icin yeterli degildir.

Anahtar Sozciikler: Tiroidit, viral enfeksiyon, SARS-CoV-2

Not: Poster bildirisi seklinde 11. Tiirkiye EKMUD bilimsel kongresinde (3-7 Mayis 2023, Girne, Kibris)
sunulmusgtur.

ABSTRACT

Aim: Thyroiditis is a mostly benign clinical entity that is characterized by inflammation of the thyroid
gland and can lead to thyroid dysfunction. Infections are involved in the etiology of acute thyroiditis and
subacute granulomatous thyroiditis. However, it is not always possible to identify the infectious agents.
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In our study, we aimed to retrospectively examine patients diagnosed with subacute thyroiditis among
those who were followed up with a diagnosis of thyroiditis in the Endocrinology and Metabolism or
Infectious Diseases Outpatient Clinics of Ege University Medical Faculty Hospital. We also aimed to
investigate the role of SARS-CoV-2 infection or SARS-CoV-2 vaccine in the etiology of SAT.

Materials and Methods: The study population includes patients whose ICD diagnosis code was
recorded as thyroiditis between March 2020 and July 2023.

Age, gender, comorbidities, history of vaccination against SARS-CoV-2, clinical complaints related to
thyroiditis, history of upper respiratory tract infection, gastroenteritis or previous SARS-CoV-2 infection
prior to the onset of symptoms, date of diagnosis of subacute thyroiditis, laboratory and imaging
findings, and treatments administered to the patients were retrospectively assessed.

Results: The study included nine patients diagnosed with SAT within the specified dates. The mean
age was 47.6 £ 7.3 years (min. 39, max. 58), and six patients were female. The most common clinical
complaints were neck and throat pain, a feeling of swelling in the throat, and a high fever. Two of the
patients had received a SARS-CoV-2 vaccination within three months prior to being diagnosed with
subacute thyroiditis. One of the patients with a history of upper respiratory tract infection had both a
history of SARS-CoV-2 infection and vaccination.

Conclusion: In our study, SARS-CoV-2 infection or vaccine was involved in the etiology of SAT in
only two patients, but no association was found in other patients. Although the number of patients is
small, our data are not sufficient to demonstrate the association of SAT with SARS-CoV-2 infection
and vaccination.

Keywords: Thyroiditis, viral infection, SARS-CoV-2.

Note: Presented as a poster presentation at the 11th Scientific Congress of Turkish EKMUD (May 3-7, 2023,
Kyrenia, Cyprus).

GiRiS

Tiroidit, tiroit bezinin inflamasyonu ile karakterize,
tiroit fonksiyon bozukluguna yol acabilen,
cogunlukla benign seyreden bir klinik tablodur.
Klinik 6zelliklerine goére akut tiroidit, subakut
granulomatoz tiroidit (De Quervain tiroiditi), kronik
tiroidit (Hashimoto), riedel tiroiditi (g G4
aracilikl), sessiz tiroidit (agrisiz, postpartum) ve
diger tiroiditler olarak siniflandiriimaktadir (1).
Ozellikle akut tiroidit ve subakut granilomatéz
tiroidit (SAT) etiyolojisinde enfeksiybéz nedenler
rol oynamaktadir (2). Ayrica nedeni bilinmeyen
ates etiyolojisinde de tiroiditler akilda tutulmalidir
(3).

Subakut grantlomatéz tiroidit kadinlarda daha sik
gorulen, 30-50 yas arasinda sikligi artan, yaz
aylarinda daha sik gorulen ve ¢ogunlukla viral st
solunum vyolu enfeksiyonu sonrasinda ortaya
cikan bir Klinik tablodur. Etiyolojisinde ise
genellikle viral ajanlar (Adenovirlsler, Coxsackie
VirGis, influenza Virls, Ebstein-Barr Viriis ve
kabakulak virisu vs) yer almaktadir (1). Pandemi
ile birlikte etiyolojide sorumlu olan viral etkenlere
SARS-CoV-2’de eklenmistir (4). Bununla birlikte
SARS-CoV-2 asilarinin da SAT ile iliskili
olabilecegini bildiren ¢alismalar mevcuttur (5).
Hastalik seyri sirasinda ates yuksekligi, 6zellikle
kulaga veya godus bolgesine dogru yayilan,
yutkunmakla veya bas hareketleri ile artabilen
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boyun bodlgesinde agri, kizariklik ve hassasiyet
gorilebilir. Eritrosit sedimantasyon hizi (ESH) ve
beyaz klre sayisi artmis olarak bulunur; tiroit
fonksiyon testleri ise genellikle normaldir (1,6).

Calismamizda pandemi silresince tiroidit tanisi
alan olgular arasinda subakut granilomatéz
tiroidit olgularinin retrospektif olarak
degerlendiriimesi ve SARS-CoV-2 enfeksiyonu
ve asisinin etiyolojideki rolindn irdelenmesi
amagclanmistir.

GEREG ve YONTEM

Ege Universitesi Tip Fakdltesi Endokrinoloji ve
Metabolizma veya Enfeksiyon Hastaliklari
Poliklinigi'ne Mart 2020 ve Temmuz 2023 yillari
arasi basvuran ve elektronik hasta dosyasina
tiroidit ve tiroidit iligkili ICD tani kodu (E06, E06.0-
9) girilen 497 hastanin dosyalari geriye doénik
incelenmistir. Bu hastalarin 10’unda subakut
granitlomatoz tiroidit tespit edilmistir. Hastalarin
biri SAT nedeni ile takiplerine devam etmekte
olup pandemi déneminden 6nce tani aldigi igin
calisma disinda birakilmistir. (Sekil-1)

Dahil edilen dokuz hastanin yasi, cinsiyeti, eslik
eden hastaliklari, SARS-CoV-2 asilanma
Oykdleri, tiroidit ile iligkili klinik yakinmalari, SAT
tanisi aldig1 tarih, yakinmalar &ncesinde (st
solunum  yolu enfeksiyonu, @ SARS-CoV-2
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enfeksiyonu veya gastroenterit dykusu, ESH, C-
reaktif protein (CRP), hemogram, tiroit fonksiyon
testleri (TFT), tiroit oto antikorlari (anti-TPO, anti-
TG ve TRAD), tiroit ultrasonografisi (USG), tiroit
sintigrafisi bulgulari ve hastalara uygulanan

ICD tani kodu (E06, E06.0-9)
n: 497

tedaviler kayit altina alinmigtir. TUm veriler
Microsoft Excel’e aktarilmigtir. Calisma igin EUTF
aragtirma etik kurulundan onay alinmistir. (Onay
Karari 22-12.1T/20, Onay Tarihi: 20.12.2022)

Hatali ICD tani kodu
n: 347

Tiroidit tanisi olan

Akut tiroidit, kronik tiroidit, riedel tiroiditi,
sessiz tiroidit ve diger tiroiditler
n: 140

Subakut graniilomatdz tiroidit E»'@

n: 10
‘ Pandemi dénemi 6ncesinde
tani alan bir hasta diglandi
[E, Pandemi déneminde tani
4 | alan dokuz hasta dahil edildi

2 Q > 2
] & 3
®IX 3 | 4 ¥ s
SARS-CoV-2 enfeksiyonu veya SARS-CoV-2 enfeksiyonu ve SARS-CoV-2 asisi SARS-CoV-2 agisi

agisi Oykisu olmayan agis1 dykusl olan
ns n1

Sekil-1. Calisma tasarimi.

BULGULAR

Subakut granilomatéz tiroidit tanisi alan dokuz
hasta (alti hasta kadin) galismaya dahil edilmistir.
Hastalarin yas ortalamasi 47,6 + 7,3 (min. 39,
maks. 58) yildir. Olgularin besinde SAT ile iligkili
sikayetler yaz aylarinda gérulmastar. En sik klinik
yakinma boyun ve bogaz agrisi (n:8), bodazda
sislik hissi (n:4) ve ates yuksekligi (n:2) olarak
saptanmistir.

Sekiz hastada ESH, CRP tetkik edilmis olup
ortalama ESH 79423,1 mm (min.37 max.101) ve
ortalama CRP 93,5 mg/L (min.12, max.236;
normal degeri: 0.5 mg/L) olarak bulunmustur.
Hastalarin ortalama l6kosit sayisi 9.232 10”3/uL
(min.4.170, max.12.690) olarak saptanmigtir.
(Tablo-1) Sekiz hastaya tiroit USG yapilmis olup
hepsinde tiroidit uyumlu bulgular saptanmistir.
Hastalarin dérdlinde tiroidit teshisi 6ncesinde Ust
solunum vyolu enfeksiyonu, bir hastada akut
gastroenterit 6yklisi mevcuttu. USYE &ykisi

Oykisi olan (>3 ay)
n2

Gykiisii olan (<3 ay)
n:1

olan hastalarin birinde SARS-CoV-2 polimeraz
zincir reaksiyonu (PZR) pozitif saptanmistir.

Bes hasta Ulkemizde SARS-CoV-2 asisinin
henliz uygulanmadiyi donemde SAT tanisi
almistir. Dért hastada SARS-CoV-2 agi dykusi
mevcuttur. SARS-CoV-2 asisi  (BNT162b2,
Biontech, Pfizer) ve SAT teshisi koyulmasi
arasinda gegen sure hastalarda 1, 2, 10 ve 11
aydl. Nedeni bilinmeyen ates nedeni ile
hastaneye vyatirilarak takip edilen hastamizin
(olgu no: 9) SAT teghisi 6ncesinde hem SARS-
CoV-2 enfeksiyonu hem de SARS-CoV-2 asisi
Oykusu vardi.

Sekiz hastada tiroit peroksidaz antikoru (anti-
TPO), bes hastada anti-tiroglobulin antikoru (anti-
TG) ve iki hastada TSH reseptor antikoru (TRAb)
bakilmig olup normal aralikta saptanmistir.
Hastalarin eslik eden kronik hastaliklari,
laboratuvar-goérintileme sonuglari ve uygulanan
tedaviler ise tabloda sunulmustur (Tablo-2).

Tablo-1. Olgularin tiroid fonksiyonlari ve akut faz reaktanlari.

Test Normal deger Ortalama (%)
TSH 0,27 — 4,2 mU/L 0,097 (+ 0,22) mU/L
FT4 0,89 — 1,76 ng/dL 2,9 (+ 1,87) ng/dL
CRP 0-5 mg/L 93,5 (+ 72) mg/L
ESH <20 mm 79 £ 23,1 mm
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Tablo-2. Hastalarin demografik 6zellikleri, komorbiditeleri, tetkik sonuglari ve tedaviler.

TSH

. Lokosit - Tiroidit
Olgu  Cinsiyet - Komorbidite Semptom ESH CRP Notrofil (mUIL) - uyumlu Tedavi
No. Yas (mm) — (mglL)  oa3/L ) fT4 gériintiileme
(ng/dL)
Bogaz 12.690 - 0,008 - . .
1 Erkek - 58 Yok agnis, ates 93 106 8.700 713 Yok Metilprednisolon
Bogaz ve
2 Kadin-56  Meme kanseri boyunda 37 12 42'157500' 0’(1)1; . UsSG NSAIi
agn, sislik ’ ’
Boyunda
} agri, 8.850 - 0,01 - NSAIi,
3 Kadin - 49 Yok kizariklik ve 85 68 6.560 2,19 UsG metilprednisolon
sislik
Bogaz
i agrisi, sislik 9.070 - 0,019 - NSAIi,
4 Kadin - 41 Yok ve yutma 76 83 5.820 2,31 usG metilprednisolon
guglugu
Boyunda i
5  Kadin-41 Yok agr, 51 36 12130 - 0,014 - USG _NSAlL
halsizlik 8.110 3,33 metilprednisolon
. Bogaz NSAIi,
6 Kadin - 42 Tip 'I\Al?allﬁtaubsetes agrisi, 92 155 97'8405)0_ 040415_ USG metilprednisolon,
carpint ’ ’ propranolol
o 9.330 - 0,01 - . )
7 Kadin - 48 Alerjik Rinit Senkop 97 52 5690 229 USG Metilprednisolon
Bogaz 5.480 - 0,68 - i
8 Erkek - 39 Yok agrisi 3.660 1,06 UsG NSAII
Hipertansiyon, Bogaz ) )
9 Erkek-55  Ankilozan agrist, 101 236 1o Py UsG NSAli
spondilit sislik, ates ) !
TARTISMA yol acgabilmektedir. Yine sedimantasyon
Subakut graniilomatéz tiroidit, tiroit bezinde ~Yiksekiigi romatolojik ve hematolojik hastaliklar

agrinin en sik nedenidir (1). Hastalarin basvuru
nedenleri genellikle boyun agrisi, sislik ve ates
yuksekligidir. Akut dénemde tiroit folikullerinin
harabiyetine bagl yaklasik %50 hastada
tirotoksikoz ve buna bagh g¢arpinti, senkop, kilo
kaybi, titreme, halsizlik gibi semptomlar
gérilebilir (6). Ulkemizde yapilan bir galismada
hastalarin tamaminda tiroit bélgesinde agri ve
%45,9 hastada ise ates yuUksekligi saptanmistir
(7). GCalismamizda sekiz hastada boyun
bélgesinde agri, dort hastada ise sislik mevcut
idi. Agri sikayeti olmayan bir hasta ise tirotoksikoz
iligkili olabilecek senkop sikayeti ile bagvurmustu.
Sadece iki hastada ates ylksekligi saptanmistir.
Daha once Ulkemizden bir calismada ates
yuksekligi %46,2 hastada saptanmistir (8).
Calismamizda ates yuksekliginin az
saptanmasinin nedeni hasta sayisinin az olmasi,
calismanin retrospektif olarak yapilmasi ve
poliklinik hastalarinda basvuru sirasinda ates
yuksekligi saptanmamasi veya epikrize
kaydedilmemesi ile iligkili olabilir.

Sedimantasyon ve CRP inflamasyon durumunda
da artan biyobelirtecler olup hastalarimizda da
yuksek  saptanmistir. Hastalarin  basvuru
sikayetleri olan ates yuUksekligi ve bogaz agrisi
dikkate alindiginda artmis CRP ve
sedimantasyon degerleri hastalara gereksiz
antibiyotik regetelenmesine ve gereksiz tetkiklere
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da akla getirmektedir. Calismamizda da ates
yuksekligi ile basvuran iki hastaya ek serolojik
tetkikler ve bilgisayarll  tomografi  c¢ekimi
yapilmistir. Her iki hasta da teshis sireci uzamis
ve hastalar antibiyotik tedavisi almistir. Bu
hastalarda SAT tanisinin ilk asamada akla

gelmemesinin nedeni tirotoksikoz iligkili
sikayetlerinin  olmamasi olabilir. Ek olarak
subakut tiroidit icin kesin tani kriterlerinin

olmamasi da hastaligin gec¢ teshisine yol acgiyor
olabilir (9).

SARS-CoV-2 asisi ile SAT tanisi arasinda 10 ve
11 ay olan hastalarda asi ile SAT arasinda
baglanti kurulamamisgtir. SARS-CoV-2
enfeksiyonu ve agsi dykusu olan hastada ise SAT
tanisinin her iki durumla da iligkili olabilecegi
disunulmus  fakat ayrim  yapilamamigtir.
Literatirde SARS-CoV-2 enfeksiyonu ve asilari
sonrasinda subakut tiroidit bildirilen yaynlar
mevcuttur (4, 5). Yapilan galismalarda SARS-
CoV-2 enfeksiyonu sonrasinda tiroidit
gelismesinin dogrudan viral hasar kaynakl
olabilecegi, SARS-CoV-2'nin hiicreye girisi igin
gerekli olan ACE-2 reseptérinin  tiroid
hicrelerinde de bulundugu ve bunun viral hasarin
mekanizmasini agiklayabilecegi 6ne sirilmustir
(10). Asilama sonrasinda bu klinige yol acan
mekanizmalardan biri ASIA
(Autoimmune/inflammatory syndrome induced by
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adjuvants) sendromudur. Bir diger mekanizma
ise molekiler benzerlik olup SARS-CoV-2’ye
karsi olusan antikorlarin farkl doku antijenleri ile
capraz reaksiyona girmesinden kaynaklanabilir
(5).

Gegmis calismalarda antikor yoklugu subakut
tiroidit icin destekleyici olarak kabul edilmekle
birlikte yakin zamanl c¢alismalarda antikorlarin
artabilecegi gosterilmistir (11). Hastalarimizdan
sekizinde tiroid peroksidaz antikoru (anti-TPO),
besinde antitiroglobulin antikoru (anti-TG) ve
ikisinde TSH reseptor antikoru (TRAb) bakilimis
olup normal aralikta saptanmistir.

Calismamizda veri taramasi ICD tani kodlari
Uzerinden yapilmigtir. Calismamizin  yapildigi
tarihler arasinda 497 hastaya tiroidit ve tiroidit
iliskili tan1 kodlari girildigi ancak bu hastalarin
sadece 150’sinde (%30) tirodit (akut tiroidit,
subakut grandlomatéz tiroidit, kronik tiroidit,
Riedel tiroiditi, sessiz tiroidit ve diger tiroiditler)
oldugu saptanmistir. ICD kodlarinin  dogru

Kaynaklar

giriimemesi sebebi ile subakut tiroidit tanisi alan
bircok hastaya ulasamamis olabiliriz. Ayrica
calismanin retrospektif olarak tasarlanmasi,
pandemi doéneminde ayaktan hizmetlerin ve
poliklinik basvurularinin azalmis olmasi, subakut
tiroidit ile ilgili tami kriterlerinin  olmamasi
calismamizin diger kisithhklardir.

SONUG

Pandemi déneminde hem COVID-19 hem asilara
bagli SAT olgular bildirilmigtir. Calismamizda
sadece bir hastada SAT tanisi éncesinde COVID-
19 asisi ve bir hastada hem COVID-19
enfeksiyonu hem de asi 6ykist mevcuttur. Diger
yedi hastada ise iliski kurulamamistir. Hasta
sayimiz az olmakla birlikte elimizdeki verilen
COVID-19 enfeksiyonu ve asisi ile SAT iliskisini
ortaya koymak igin yeterli degildir.

Cikar ¢atigmasi: Bu makale ile ilgili herhangi bir
cikar catismasi bulunmamaktadir.

1. Turkiye Endokrinoloji ve Metabolizma Dernegi. Tiroid hastaliklar tani ve tedavi kilavuzu. Ankara:Ortadogu
Reklam Tanitim Yayincilik Turizm Egitim ingaat Sanayi Ve Ticaret A.s. (Turkiye Klinikleri) ; 2020.
2. Quintero BM, Yazbeck C, Sweeney LB. Thyroiditis: evaluation and treatment. American Family Physician.

2021;104(6):609-17.

3. Mukhtar R. Sub-acute thyroiditis presenting as pyrexia of unknown origin: a rare case with literature review.
The Journal of the Pakistan Medical Association. 2022;72(3):560-63.
4. Aemaz Ur Rehman M, Farooq H, Ali MM, Ebaad Ur Rehman M, Dar QA, Hussain A. The association of

subacute thyroiditis with COVID-19: a systematic review. SN Comprehensive Clinical

2021;3(7):1515-27.

Medicine

5. Ippolito S, Gallo D, Rossini A, Patera B, Lanzo N, Fazzino GFM, et al. SARS-CoV-2 vaccine-associated
subacute thyroiditis: insights from a systematic review.J Endocrinol invest . 2022;45(6):1189-200.

6. Pearce EN, Farwell AP, Braverman LE. Thyroiditis. N Engl J Med. 2003; 348(26):2646-55.

7. Ug ZA, Akkus C, Duran C. Subakut tiroiditli olgularin retrospektif analizi. Ege Tip Bilimleri Dergisi.

2020;3(2):54-8.

8. Erdem N, Erdogan M, Ozbek M, Karadeniz M, Cetinkalp S, Ozgen AG, et al. Demographic and clinical
features of patients with subacute thyroiditis: results of 169 patients from a single university center in Turkey.

J Endocrinol invest. 2007;30(7):546-50.

9. Zornitzki T, Mildiner S, Schiller T, Kirzhner A, Ostrovsky V, Knobler H. Subacute thyroiditis-still a diagnostic
challenge: data from an observational study. int J Environ Res Public Health . 2022;19(15):9388.

10. Rotondi M, Coperchini F, Ricci G, Denegri M, Croce L, Ngnitejeu ST, et al. Detection of SARS-CoV-2
receptor ACE-2 mRNA in thyroid cells: a clue for COVID-19-related subacute thyroiditis. J Endocrinol invest.

2021:44(5):1085-1090.

11. Stasiak M, Lewinski A. New aspects in the pathogenesis and management of subacute thyroiditis. Rev

Endocr Metab Disord. 2021;22(4):1027-39.

382

Ege Tip Dergisi / Ege Journal of Medicine



Research Article / Aragtirma Makalesi

Ege Journal of Medicine / Ege Tip Dergisi 2024; 63 (3): 383-389

Comparison of the effect of candida score and candida colonization index on
decrease in candidemia incidence in our intensive care unit
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ABSTRACT

Aim: In this retrospective study, the effect of starting empiric treatment on the incidence of candidemia
according to the candida score (CS) and candida colonization index (CCl) in patients followed in the
intensive care unit (ICU) was investigated.

Materials and Methods: One hundred non-neutropenic adult patients aged 18-80 years old,
hospitalized in the intensive care unit of our hospital, were included in the study. Cultures taken from
patients hospitalized in the ICU between 01.06.2018 and 01.08.2021 were examined retrospectively.
Swab samples were routinely taken from five main areas: mouth, nose, skin, perineum, and catheter,
on the 7th day of each patient's hospitalization, to determine the CCI and CS. These samples were
plated on Sabouraud dextrose agar (SDA) plates and the plates were incubated at 35 °C for 48 hours.
The resulting yeast colonies were identified according to their microscopic appearance and
biochemical properties. Fluconazole prophylaxis was initiated in patients with CS =3 or CCI =20.5.
Results: A total of 500 culture samples from 100 non-neutropenic adult patients were analyzed
(Average 5 cultures/patient). Seventy of the patients were male (70%), 30 (30%) were female and the
average age was 71.5. While no growth was detected in any sample in 32 of a hundred patients
(32%), growth was detected in at least one of the samples taken from 68 patients (68%), for a total of
118 samples. Of the yeasts, 104 were identified as Candida albicans, 10 as Candida glabrata, and 4
as Candida inconspicua. CS= 3 and CCIl 20.5 were found in 11 (11%) patients, and CS=3 and
CCI<0.5 were found in 12 (12%) patients. Fluconazole prophylaxis was started in a total of 23 (23%)
patients. No patient developed candidemia during their follow-up

Conclusion: These findings suggest that the evaluation of patients followed in the ICU with CCI and
CS, and initiation of prophylactic treatment in patients who are found to be at risk may be effective in
preventing possible fungal infections.

Keywords: Candida colonization index, candida score, incidence of candidemia, anti-fungal
prophylaxis
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oz

Amag: Bu retrospektif ¢alismada, yodun bakim initesinde (YBU) takip edilen hastalarda kandida
skoru (KS) ve kandida kolonizasyon indeksine (KKi) gére ampirik tedavi baslanmasinin, kandidemi
insidansina olan etkisi arastirildi.

Gerec¢ ve Yéntem: Hastanemiz yogun bakim (initesinde yatan 18-80 yas arasi ndtropenik olmayan
yiiz erigkin hasta ¢alismaya dahil edildi. YBU'de, 01.06.2018 ile 01.08.2021 tarihleri arasinda yatmigs
olan hastalardan alinan kiiltiirler retrospektif olarak incelenmistir. KKi ve KS belirlemek igin her
hastanin hastaneye yatiginin 7. giiniinde adiz, burun, deri, perine ve Kkateter olmak (lizere bes ana
bélgeden rutin olarak sdriintli 6rnekleri alindi. Bu numuneler Sabouraud dekstroz agar (SDA)
plakalarina ekildi ve plakalar 35 °C'de 48 saat inklibe edildi. Elde edilen maya kolonileri mikroskobik
gériiniimlerine ve biyokimyasal 6zelliklerine gére tanimlandi. KS 23 veya KKI 20,5 olan hastalara
flukonazol profilaksisi bagland.

Bulgular: Nétropenik olmayan yiiz eriskin hastadan alinan toplam 500 Kkiiltiir érnegdi incelenmistir
(Ortalama 5 kiiltiir/hasta). Hastalarin 70’si erkek (70%), 30'u (30%) kadin hasta olup yas ortalamasi
71,5 idi. Yiiz hastanin 32’inde (%32) hi¢bir érnekte lreme saptanmazken, 68 hastadan alinan (%68)
érneklerden ise en az birinde olmak iizere toplam 118 numunede (ireme oldu. Ureyen mayalarin 104
tanesi Candida albicans, 10 tanesi Candida glabrata ve 4 tanesi Candida inconspicua olarak
tanimlanmigtir. Onbir (%11) hastada KS= 3 ve KKI 20,5, 12 (%12) hastada ise KS23 ve KKi<0,5
saptandigi icin toplam 23 (%23) hastaya flukonazol profilaksisi baslanmigtir. Takiplerinde kandidemi
gelisen hasta olmamigtir.

Sonug: Bu bulgular, YBU’de takip edilen hastalarin KKi ve KS ile degerlendirilip riskli hastalarda
profilaktik tedavi baslanmasinin olusabilecek fungal infeksiyonlari engellemede etkili olabilecegini
disdndiirmektedir.

Anahtar Sézciikler. Kandida kolonizasyon indeksi, kandida skoru, kandidemi insidansi, anti-fungal
profilaksi

INTRODUCTION
Candidas take fourth place as an infectious agent

Empirical anti-fungal therapy is recommended
according to the results of serological tests such

in intensive care units. Candida are found in the
normal flora of the oropharynx and
gastrointestinal tract. Many risk factors play a role
in infections caused by candida. The most
common among these risk factors is the patient's
flora (1-3). Studies have shown that 90% of
intensive care patients are colonized with
Candida species (4). Invasive interventions in
intensive care units, use of broad-spectrum
antibiotics, advanced age, and
immunosuppression or malignant diseases
increase the incidence of candidemia (5, 6).

Candidemia is an important cause of mortality
and morbidity in patients hospitalized in the
intensive care unit (ICU). Therefore, various
methods are used to identify high-risk patients
and empirical anti-fungal therapy is
recommended for these patients (3). Since the
most important factor in the development of
candidemia is the patient's flora, candida
colonization should be accurately demonstrated.
For this purpose, Candida colonization index
(CCl) and Candida score (CS) scoring are
recommended (7).
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as candida colonization index, candida score,
and beta-glucan, especially in patients
undergoing abdominal surgery and undergoing
invasive intervention (8).

The aim of our study is to evaluate the
effectiveness of the candida colonization index
and candida score to prevent the development of
invasive candidiasis in patients with risk factors
for candidemia.

MATERIALS and METHODS

Ethics committee approval was received from
Istinye  University clinical research ethics
committee on 23.06.2021, with decision number
2/2021.K-47. One hundred non-neutropenic adult
patients aged 18-80 years old, hospitalized in the
intensive care unit of our hospital, were included
in the study. Patients with comorbidities at high
risk of candidemia were included in the study.
These risk factors were determined as central
catheter application, total parenteral nutrition,
malignancy, use of broad-spectrum antibiotics,
and steroid use. Patients with at least 2 of these
were included in the study. Patients with fewer
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than two risk factors, patients younger than 18
years of age and older than 80 years of age,
patients with a procalcitonin value>0.5, and
growth detected in blood cultures were not
included in the study. APACHE 2 and SOFA
scores were used as scoring tools in all patients.

CCI is determined by dividing the number of
anatomical regions sampled by the total number
of samples taken (9). Candida score (CS),
another scoring method, was determined by Leon
et al. suggested by. CS is based on the scoring
of 4 previously known independent risk factors
(10). Sepsis was determined as 2 points,
abdominal surgery 1 point, total parenteral
nutriton 1 point and multifocal candida
colonization 1 point and a value of 23 was
accepted as a cut-off. In this way, the sensitivity
was found to be 81% and the specificity to be
74%.

In the symposiums named "Advances in
Antifungal Therapy" and "Transatlantic
Controversies in the Management of Serious
Fungal Infections" presented at the 11th
European Congress of Clinical Microbiology and
Infectious Diseases (ECCMID), it was
recommended that surveillance cultures be made
from five anatomical regions (11). Accordingly, in
the intensive care unit of our hospital, swab
samples are routinely taken from five main areas:
mouth, nose, skin, perineum, and catheter, on
the 7th day of each patient's hospitalization, to
determine the CCI and CS (12-15). These
samples are plated on SDA plates and the plates
are incubated at 35 °C for 48 hours. The resulting
yeast colonies are identified according to their
microscopic  appearance and biochemical
properties. The CCl and CS of the patients are
evaluated, and values of 23 for the CS and =0.5
for the CCI are accepted as the cut-off value.

In our ICU, prophylactic fluconazole treatment is
started in patients who are found to be at risk.
During the follow-up of all patients, it is monitored
whether or not candida infection developed. Our
study was conducted by retrospectively
examining these samples.

Statistical Analysis

Data were analyzed by using SPSS version 20.0
for Windows. Results were given as percentages,
mean and standard deviations, or median and
ranges. Quantitative and qualitative variables
were compared with Student’s t-test and chi-
squared (Pearson’s or Fisher's exact) test,
respectively. A P value of <0.05 was considered
significant.
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To calculate the CCI and CS, swab cultures were
taken with sterile swabs from five areas of each
patient's mouth, nose, skin, perineum and
catheter, and then inoculated on SDA plates and
incubated at 35°C for 48 hours. Yeast colonies
formed on SDA were identified according to their
microscopic and biochemical properties. The CCI
and CS of the patients were evaluated, and
values of 23 for the CS and 20.5 for the CCI were
accepted as the cut-off value (10). Prophylactic
fluconazole treatment was started in patients who
were found to be at risk. During the follow-up of
all patients, it was monitored whether or not
candida infection developed.

RESULTS

Cultures taken from 100 adult patients followed in
the intensive care unit between 01.06.2018 and
01.08.2021 were analyzed retrospectively. The
APACHE 2 score of 100 patients was at least 14
and at most 25, and the average APACHE 2
score was 18.2. According to APACHE 2, the
expected mortality rate was 29.13% and the
actual mortality rate was 18.4%. The average
SOFA score was found to be 2.2. Procalcitonin
value was found to be <0.5 in all patients and
there was no growth in blood cultures. In other
words, there was no sepsis in the patients.

A total of 500 culture samples were taken from
100 non-neutropenic patients and analyzed (5
cultures/patient). There was no growth in any
sample in 32 patients (32%), growth was
detected in at least one of the samples taken
from 68 patients (68%). Yeast colonies were
detected in 118 (23.6%) of 500 samples. Of the
118 detected yeasts, 104 were identified as
Candida albicans, 10 as Candida glabrata, and 4
as Candida inconspicua.

CCl and CS of the patients were evaluated.
Values of 23 for CS and =0.5 for CCl were
accepted as cut-off values (11).

In 11 patients (11%), CCI was higher than 0.5
and CS higher than 3. Although CCIl was <0.5 in
12 patients, CS =3 was detected. The candida
colonization indices and candida scores of all
patients are given collectively (Table-1).

Prophylactic fluconazole treatment was given to
23 (23%) patients with CCl =20.5 or CS 23. The
comparison of the CCl and CS cut-off values of
the patients is also shown in Table-2.

During the follow-up, none of the patients
developed candidemia.
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Table-1. Collected results from patients.

Number of Fluconazole Number of
patients/Total CClI hvlaxis patients who
number of cultures prophy developed IC
<3
32/160 0/5 0 - 0
(32 patients)
<3
30/150 1/5=0.2 <0.5 - 0
(30 patients)
2/5=0.4 <0.5 <3 (15 patients) ) 0
27/135 + 0
>3 (12 patients)
>3
10/50 3/5=0.6 >0.5 + 0
(10 patients)
4/5=0.8 >0.5 >3
1/5 ’ ’ + 0
(1 patients)
0 5/5=10 O 0 - 0
100/500

Candida Colonization Index (CCI): Number of anatomical regions sampled / total number of samples taken
Candida Score (CS): Sepsis: 2 points, abdominal surgery: 1 point, total parenteral nutrition: 1 point, multifocal candida

colonization: 1 point
IC: Invasive Candidiasis
0.5 is the cut-off value of CCI

3 is the cut-off value of CS.

Table-2. Comparison of patients' CCl and CS cut-off values

CS>3 CS<3
CCI> 0.5 11 patients 0 patient
CCl<0.5 12 patients 77 patient

DISCUSSION

Candida are found in the flora of the
gastrointestinal tract and oropharynx (2).
Although there are many risk factors in infections
caused by Candida species, it is known that the
risk increases very much if there is Candida
colonization in the endogenous flora (3, 16, 17).
Candidemia occurs when Candida crosses the
mucosal barrier and enters the blood. Therefore,
it is recommended to start prophylactic antifungal
therapy in patients with high colonization rates
(18, 19).

In some studies, conducted in our country, it has
been reported that candida colonization rates are
high in intensive care units (20).
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More than half of candidemia develop in ICUs. In
a study conducted by Yapar et al., the incidence
of candidemia in our country between 2000 and
2003 was found to be 0.24 per 1000
hospitalizations, and it was reported that 53% of
these cases developed in intensive care units (2).

In a study by Colak et al. (21), candida
colonization was detected in 37 (92.5%) of 40
patients in the intensive care unit- In our study,
candida colonization was detected in 68% of the
patients.

In the EPIC Il study, in which 1265 ICUs from 75
countries participated, 17% of nosocomial agents
were found to be due to Candida, and the
prevalence of candidemia was reported as 6.87
in 1000 ICU patients (6, 22).
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In our study, we evaluated intensive care
patients, the group in which candida infections
are most common.

Delays in the diagnosis of candidemia and
inadequate initial treatment are associated with
high mortality (3). In a study, growth in blood
cultures occurred after death in 41.2% of fatal
candidemia cases (16). Therefore, early
prophylactic anti-fungal therapy can be lifesaving
in high-risk patients. Clinical scoring procedures
and serological tests can be used to detect these
high-risk patients (10).

In this approach, known as preemptive treatment,
treatment is initiated if the CCl is 20.5, the CS is
23, or in the presence of fungal antigens such as
1-3-beta-D-glucan (23).

In our  study, 1-3-beta-D-glucan and
galactomannan antigens were not evaluated
because they could not be studied in our hospital.
Because serological tests such as 1-3 B D
glucan, galactomannan and anti-mannan cannot
be performed everywhere, it is not possible to
study every patient because the results are late
or expensive. Instead, it seems more appropriate
in practice to study scoring systems such as CCI
and CS because of their very low cost and quick
results. In our study, we started prophylactic
treatment in patients who were found to have CS
23 or CCI =0.5 by evaluating the CCI and CS of
the patients.

In a study by Posteraro et al., they used the
candida score due to the inability to perform
serological tests such as beta-glucan and stated
that it is an easy and effective method to be
applied in patients (24).

Colonization means the risk of infection for many
microorganisms (25). A CCI of = 0.5 indicates a
high risk of developing candidemia. The CCI
reaches 20.5 on average 6 days before the
development of candidemia. Therefore, CCI is

valuable in identifying patients at risk for
candidemia, initiating prophylactic anti-fungal
therapy, and preventing the overuse of

antifungals (26). In the CS, when the value of 23
is taken as a cut-off, its sensitivity was reported
as 81% and specificity as 74%. It has been
reported that the risk of candidemia increases
7.75 times when the CS is =23 (10).

In a prospective multicenter study to demonstrate
the value of Candida score in distinguishing
between colonization and candidemia in ICU
patients, 1107 patients in 36 ICUs were included
in the study. In this study, by evaluating the CCI
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and CS of the patients; CS =3, CCl was accepted
as 20.5 cut-off value. Candida colonization was
detected in 892 patients, and it was reported that
ICU developed in 45 (13.8%) of 327 patients with
CS 23 and 13 (2.3%) of 565 patients with a CS
<3. The difference was found to be statistically
significant. When evaluated according to CClI, it
was reported that IC developed in 3.9% of those
with a CCI of <0.5 and 8.7% of those with a CCI
of 20.5. As a result, it has been reported that CS
is better than CClI in predicting IC (27).

In our study, candida colonization was detected
in 68% of 100 patients. Both CS =3 and CCI =0.5
were detected in 11 (11%) patients; Although CCI
was <0.5, CS23 was detected in 12 (12%)
patients and prophylactic treatment was given.
This suggests that CS may be a more sensitive
parameter than CCI.

We think that studying CS in all patients with CCl
2/5 will also be useful in deciding to start
fluconazole prophylaxis. Invasive candidiasis did
not develop in all of our patients. The lack of
development of candidemia was attributed to the
fact that the patients were not neutropenic and
necessary hygienic precautions were taken and
fluconazole treatment. The major limitations of
our study are its retrospective nature and the
absence of a control group that did not receive
prophylactic treatment. There is a need for
randomized controlled studies with a larger
number of cases, including a control group.

CONCLUSION

As a result, it is possible to identify high-risk
patients by evaluating with CS and CCI in non-
neutropenic patients followed up in the intensive
care unit, and to reduce the risk of candidemia
and related mortality with prophylactic anti-fungal
treatment in these patients. We think that CS is
more sensitive in identifying more risky patients,
and therefore, it may be more reliable to decide
by calculating CS when starting prophylactic anti-
fungal therapy. In addition, it is not possible to
study every patient since serological tests such
as 1-3 Beta D-glucan and anti-mannan,
galactomannan cannot be performed
everywhere, the results are delayed and
expensive. Instead, it seems more appropriate in
practice to study scoring systems such as CCI
and KS in terms of very low cost and quick
results.
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A novel challenge in elderly people with hemophilia: Cancer
Yaslanan hemofilik bireylerde yeni bir problem: Kanser

Fatma Keklik Karadag1 Zuhal Demirci®® Aysenur Arslan®
Nur Soyer®® Giiray Saydam?® Fahri Sahin®®

! Tepecik Research and Training Hospital, Department of Hematology, Izmir, Trkiye
2 Ege University Faculty of Medicine, Department of Hematology, Izmir Trkiye

8 Ege Adult Hemophilia and Thrombosis Center, I1zmir, Tirkiye

* Institute of Transfusion Medicine, University of UIm, Ulm, Germany

ABSTRACT

Aim: Our study is aim to evaluate the prevalence of cancer in patient with hemophilia (PWH) and
describe the demographic and clinical features of hemophilia patients with cancer.

Materials and Methods: The data of PWH who were followed our center between 2010-2020 were
analyzed retrospectively. Among them, patients who were diagnosed with any type of cancer were
evaluated. Clinical characteristics such as hemophilia type (A and B) and severity (severe, moderate
and mild), inhibitor status, factor replacement strategy (prophylaxis or on-demand) of patients with and
without cancer were recorded.

Results: Totally, 447 patients with hemophilia A (n =355) and B (n =92) were included and median age
was 40 years (range, 19-86). Fifteen (3.4%) patients had a history of cancer. There is no significant
difference between patients with and without cancer about hemophilia type, hemophilia severity, factor
replacement therapy and inhibitor status. Hemophilia patients with cancer were older than without
cancer. Colorectal carcinoma (n=3) and lung cancer (n=3) were most common types of cancer among
patients. Two patients infected with hepatitis C had virus related cancer, hepatocellular carcinoma. All
the patients treated with adequate treatment modality for their malignancies and hemostasis was
effectively established during the chemotherapy and/or radiotherapy and/or surgery.

Conclusion: Nowadays cancer is expected to be commonly seen in elderly PWH. The adequate
treatment strategies like as general population and personalized comprehensive hemophilia care with
factor replacement should be provided for them.

Keywords: Hemophilia, cancer, prevalence, comorbidity.

0z
Amag: Calismamizda hemofilik bireylerde kanser prevalansinin degerlendiriimesi ve kanserli hemofili
hastalarinin demografik ve klinik 6zelliklerinin tanimlanmasi amaglanmigtir.

Gerec¢ ve Yontem: Merkezimizde 2010-2020 yillari arasinda takip edilen hemofilik bireylerin verileri
geriye dbniik olarak analiz edildi. Bunlar arasinda herhangi bir tipte kanser tanisi konulan hastalar
ayrica degerlendirildi. Kanser tanisi olan ve olmayan tiim hemofilik bireylerin hemofili tipi (A ve B) ve
hastalik giddeti (ciddi, orta ve hafif), inhibitér durumu ve faktér tedavisi stratejisi (profilaksi veya
kanadikga) gibi klinik 6zellikleri kaydedildi.

Bulgular: Ortanca yas! 40 (aralik, 19-86) olan toplamda 447 hasta (Hemofili A =356 ve B =92)
calismaya dahil edildi. On bes (%3,4) hastanin en az bir kanser tanisi vardi. Kanser tanisi olan ve
olmayan hastalar hemofili tipi, hemofili siddeti, faktér replasman tedavisi ve inhibitér durumu agisindan
karsilastirildiginda hastalar arasinda anlamli bir fark yoktu.
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Kanser tanisi olan hemofili hastalari kanser olmayanlara gbre daha yasliydi. Hastalarda en sik gértilen
kanser tiirleri kolorektal karsinom (n=3) ve akciger kanseri (n=3) idi. Hepatit C ile enfekte olan iki
hastada virtisle iligkili kanser, hepatoseliiler karsinom vardi. Tim hastalar kanserleri igin yeterli ve
uygun olan tedavi yéntemleriyle tedavi edildi. Hastalarin tamaminda kemoterapi ve/veya radyoterapi
ve/veya cerrahi sirasinda hemostaz etkin bir sekilde saglandi.

Sonug: Giinimlizde, yaslh hemofilik bireylerde kanser tanisinin daha sik gériilmesi beklenmektedir.
Bu hastalara kigisellestiriimis kapsamli hemofili bakimi ve faktér replasmanlari ile birlikte genel
poplilasyona benzer sekilde uygun kanser tedavilerinin verilmesi saglanmalidir,

Anahtar Soézciikler: Hemofili, kanser, prevalans, komorbidite.

INTRODUCTION

There has been significant improvement in life
expectancy in patient with hemophilia (PWH)
over the past few decades as a result of
increased safety and accessibility of recombinant
and plasma-derived coagulation factor products,
highly effective antiviral medications,
establishment of comprehensive hemophilia care
centers and specialized treatment strategy (1, 2).
Today, longevity is becoming the most important
issue in PWH because of the age-related chronic
diseases in addition to the comorbidities of
hemophilia (arthropathy, complications of viral
infections). Most common age-related
comorbidities are cardiovascular diseases (such

as coronary artery and cerebrovascular
atherothrombotic disease), arrhythmia, heart
failure, diabetes, chronic kidney disease,

degenerative arthritis, dementia and cancer (3).
Besides, there is still limited data about the
prevalence and management of age-related
comorbidities in PWH. The subject of
malignancies in hemophilia is especially
noteworthy due to the hypothesis of protective
effect of impairment of coagulation factors from
the progression of cancer (4). Activated
coagulation factors can activate endothelial cells
and/or platelets, leading to the release of many
mediators  including growth factors and
proliferation of tumor cells. The tumor cell can
evade the immune system because of the tumor
cell-platelet-fibrin complex that is created by this
mechanism. Additionally, the complex sticks to
the endothelium in the vascular wall and leads to
tumor-associated angiogenesis (5). Based on in
vitro research, factor VIl deficiency and reduced
thrombin activity inhibit angiogenesis and prevent
metastases of solid tumors (6). However,
currently there is no clinical evidence endorsing
this hypothesis.

Between early 1970s and mid-1980s, the
substitution of plasma-derived factors resulted in
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a significant increase in the spread of human
immunodeficiency virus (HIV) and hepatitis C
virus (HCV) infections (7). In this regard, virus-
associated malignancies such as non-Hodgkin’s
lymphomas, Kaposi sarcoma and hepatocellular
carcinomas (HCC) have been seen more
common in PWH (8, 9). Either HCV infection
alone and concomitant HCV and HIV infections
increased risk of end-stage liver disease and
HCC (10). After improvement of the effective
viricidal techniques and development
recombinant factor concentrates, the mortality
rates because of virus-associated malignancies
have been decreased significantly (11).
Nevertheless, epidemiologic data about non-
virus-associated malignancies in PWH is very
limited and controversial. Therefore, we aim to
determine the prevalence of cancer in patients
with hemophilia who were followed in our center.
Our secondary objective is to define our
experience of cancer management in PWH.

MATERIAL and METHODS

Study Design

This was an observational retrospective study
conducted with hemophilia patients treated at
European Hemophilia Comprehensive Care
Centre (EHCCC) certificated Ege Adults
Hemophilia and Thrombosis Center. A total of
447 patients with a previous diagnosis of
hemophilia A (n =355) and B (n =92) aged higher
than 18 years were included. Clinical and socio-
demographic information was collected from the
hospital's  electronic  databases included
hemophilia type and severity [hemophilia is
classified into severe (<0.01 IU/ml FVIII or FIX),
moderate (0.01-0.05 IU/ml FVIII or FIX) or mild
(0.05-0.40 IU/ml FVIII or FIX) hemophilia],
inhibitor status, viral infections [hepatitis B virus
(HBV), hepatitis C virus (HCV) and human
immunodeficiency virus (HIV)]. Type of cancer,
the date of diagnosis and management
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(chemotherapy, radiotherapy, or invasive
surgery), hemophilia  treatment  strategy
(prophylaxis and on-demand, both at diagnosis
and during cancer management), bleeding
complications, cancer progression or recurrence,
and outcome (alive or dead) were documented
for each case.

Statistical Analysis

Statistical data analysis was carried out using
SPSS version 16.0 (2007, SPSS for Windows,
SPSS Inc., Chicago, IL, USA) package.
Exploratory analysis was carried out to describe
the study population where categorical variables
were summarized using frequency tables and
continuous variables were summarized using
measures of central tendency and dispersion
such as meantstandard deviation (SD) and
median (range). Qualitative or categorical
variables were described as frequencies and
proportions. Chi-square test and Fisher’s exact
test were used to determine association between
categorical variables. Mann—Whitney U test was
used to analyze quantitative data with skewed
distribution. A level of p-value<0.05 was
considered statistically significant.

Ethical Considerations

During the planning of the study, necessary
permissions were obtained from a Ege University
Department of Hematology where the study was

Table-1. Characteristics of patients.

carried out. The study was approved by Ege
University, Clinical Research Ethics Committee
(Date: 08.07.2021, Decision No: 21-7T/47).
Written and verbal consent of the individuals
included in the study was taken.

RESULTS

A total of 447 PWH (355 with hemophilia A and
92 with hemophilia B) were evaluated and the
median age 40 (range 19-86) years. Severe
hemophilia was seen in 51.9% (n=232) patients
and moderate and mild hemophilia was seen in
29.3% (n=131) and %18.3 (n=32) patients,
respectively. Most of the patients (64.7%, n=289)
were on prophylactic factor replacement therapy.
Inhibitor positivity was detected in 4.3% (n=19)
patients. Among 447 patients, 15 (3.4%) PWH
had a history of cancer. Comparison of the
characteristics of patients with and without
cancer were summarized in Table-1. There was
no difference of hemophilia type, severity and
factor replacement strategy between two groups.
Nevertheless, hemophilia patients with cancer
were significantly older than without cancer group
[63 (range, 44-72) vs 40 (range, 19-86) years,
respectively and p=0.002]. Inhibitor status was
negative in all PWH with cancer group however
the prevalence of inhibitor was 4.4% (19/432) in
PWH without cancer.

Variables Total Patients without  Patients with P value
(n=447,100%) cancer cancer
(n= 432, 96.6%) (n= 15, 3.4%)
Age in years, median (range) 40 (19-86) 40 (19-86) 63 (44-72) 0.002"
Hemophilia type
Hemophilia A 355 (79.4) 343 (79.3) 12 (80) 0.62"
Hemophilia B 92 (20.6) 89 (20.6) 3 (20)
Disease severity, n (%)
Severe 232 (51.9) 223 (51.6) 9 (60) 0.77"
Moderate 131 (29.3) 128 (29.6) 3 (20)
Mild 82 (18.3) 79 (18.3) 3 (20)
Factor VIl treatment, n (%)
Prophylactic treatment 289 (64.7) 281 (65) 8 (53.3) 0.48"
On-demand treatment 155 (34.7) 148 (34.3) 7 (46.7)
Presence of inhibitor, n (%)
Yes 19 (4.3) 19 (4.4) 0 0.51"
No 427 (95.5) 412 (95.4) 15 (100)

"Mann-Whitney U test; ~Chi-square test
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Table-2. Clinical features and cancer types of hemophilia patients with cancer.
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1 63 B, Mild On-demand DM Negative Colorectal ca g‘{rgery Alive
2 50 B, Mild On-demand None Negative  Nasopharynx ca (S;l_f_rgery Alive
3 52 A, Severe On-demand None Negative Acute ”.“Ve'O‘d CT Alive
leukemia
4 64 A, Severe Prophylactic ~ Cirrhosis HCV HCC None Dead
5 51 A, Mild On-demand None Negative  Colorectal ca g#rgery Alive
. DM, . . Surgery .
6 67 A, Severe Prophylactic Hypertension Negative  Gastric ca Alive
. . Lung ca Surgery
7 67 A, Mild On-demand None Negative brain metastasis Dead
8 71 A, Moderate  Prophylactic BM’ . HCV HCC None Alive
ypertension
9 63 A, Severe Prophylactic ~ None Negative Lung ca CT/RT Alive
10 72 B, Moderate On-demand Hypertension Negative Prostate ca Surgery Alive
1" 44 A, Severe Prophylactic =~ None Negative Pancreas ca CT Alive
12 47 A, Severe Prophylactic ~ None HCV Nasopharynxca  CT/RT Alive
13 68 A, Mild On- demand None Negative  Colorectal ca Surgery Alive
CT/RT
14 48 A, Severe Prophylactic ~ None HCV Bone tumor CT Alive
15 60 A, Severe On- demand None Negative  Lung ca CT Dead

CA, cancer; HA, hemophilia A; HB, hemophilia B; HCV, hepatitis C; CT, Chemotherapy; RT, Radiotherapy; DM, diabetes

mellitus; HCC, hepatocellular carcinoma

Table-2 summarizes the characteristics of fifteen
hemophilia patients with cancer. In patients with
cancer group 12 patients were hemophilia and 3
were hemophilia B. When eight patients of 15
had severe disease, moderate and mild
hemophilia were seen in 2 and 5 patients,
respectively. Other than one patient, all patients
with severe hemophilia were treated with
prophylactic factor replacement 3 times in a
week. In total, 7 patients with cancer were treated
with prophylactic factor replacement therapy.
Lung (n=3) and colorectal cancers (n=3) are the
most common types of malignancy. However,
four patients were HCV infected, only 2 patients
had virus related cancer and both of them had
end stage liver disease and HCC. The patients
infected with HCV were on antiviral therapy.
Nasopharynx carcinoma was seen in 2 patients
and acute myeloid leukemia (AML), bone tumor,
gastric, prostate and pancreas cancer were
detected in one patient each. Diabetes and
hypertension are commonly seen comorbidities in
PWH with cancer group and they were seen in 4
patients each.
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All patients received the same recommended
treatment modality as patients who do not have
coagulation disorder for their cancer. Other than
2 patients with HCC, all patients treated with
chemotherapy and/or radiotherapy and/or
surgery. The patient (number #3) with AML were
diagnosed when he was 7 years old. The
hemostasis was successfully controlled even he
had severe thrombocytopenia during the
induction and consolidation chemotherapy. Major
surgery was performed in 7 patients and
hemostasis was effectively established in every
invasive procedure. Twenty percent of patients
with cancer (n=3) were dead. One of them
(number #4) had HCC and he died from liver
failure. One patient (number #7) had cranial
surgery for the resection of brain mass and
diagnosed with metastasis of non-small cell lung
cancer. Although he had a successful surgery
without any bleeding complication, he died from
sepsis 2 weeks after the operation. The other one
(number #15) died because of pneumonia.
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DISCUSSION

Hemophilia was thought to provide a barrier of
cancer spread due to lower thrombin generation
(4, 6) however, observational studies could not
offer conclusive evidence that hemophilia
patients had decreased incidence or mortality
rates from non-virus-related cancers compared to
general population (12-15). On the other hand,
extended life expectancy in PWH, typical aging-
related diseases such as lung, colon, and
prostate cancer have become more prevalent
and cause morbidity and death in this population
(16). To our knowledge, this is the first and
largest study which investigated the cancer
prevalence in adult patients with hemophilia.

We reported that cancer prevalence is 3.4% in
our study group. As expected, hemophilia
patients with cancer were older than patients
without cancer in our cohort (median age was 63
and 40 vyears, respectively). However, this
prevalence rate is very low when compare to a
previous study from Germany (17). It was
reported that five times higher prevalence of
cancer in PWH than in the age-matched general
population (28% vs. 5.2%). In this study, patients
who were at least 60 years of age at their last
visit were included and the median age was 64
years (range, 60-85) (17). We thought that this
finding is resulted from relatively younger median
age of our cohort (median age was 40 years for
all patients). Median age was higher in the
studies from in industrialized countries since the
expected life time for PWH is probably longer in
developed countries. So far, increased incidence
of virus-related malignancies such as HCC and
non-Hodgkin's lymphoma due to HCV and/or HIV
in PWH are well known. However, there have
been few studies comparing PWH's incidence or
prevalence of cancer to that of the general
population, with inconsistent findings (12, 18, 19).
It is anticipated that PWH will experience a rise in
virally linked tumors, but not other cancer types,
such as lymphoma and hepatocellular carcinoma.
In comparison to controls, a study from Canada
showed a significantly increased occurrence of
malignancies in hemophilia (20). Additionally,
Miesbach et al. reported PWH had a greater
cancer prevalence than the overall population in
both virus-related and non-virus-related cancers
(14, 17). Lung and colorectal cancers were
common cancer types in our study group like as
the distribution of cancer type in general
population. It is noteworthy that conclusions
could not be made due to the small number of
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patients. Virus-related cancers were detected in
only 2 patients and both of them had HCC.

The management of cancer in PWH is very
complex because they are supposed to receive
the same chemotherapy, examinations and
invasive procedures as general population
without hemophilia (21). All the patients in our
study received the appropriate treatment for their
cancer without any bleeding complication. Death
from bleeding- related complications in
hemophilia patients with cancer was not
commonly reported in some of the studies so far
(12, 22), somehow the survival rate was not
longer than in general population with cancer
(12). The cancer management of PWH should be
individualized in order to balance the bleeding
risk with the chemoradiotherapy, the severity of
factor deficiency and/or bleeding phenotype and
increased cancer related thromboembolism.
Especially severe hemophilia patients should get
factor prophylaxis during the cancer treatment
due to increased bleeding risks other than factor
deficiency such as thrombocytopenia and/or
frequent invasive procedures (21). Prior to
invasive operations such prostate biopsies and
colonoscopies, patients should get factor
replacement up to 80-100 U/dL, with a trough
above 50 U/dL. Therefore, in order to enable
early detection and management, older PWH
should continue to get routine, age-appropriate
screenings. For example, PSA screening, digital
rectal examination and transrectal prostate
biopsy are necessary for the diagnosis of
prostate cancer and fecal occult blood testing
and colonoscopy should be done for colorectal
carcinoma.

Even though our study has some limitations. It is
a retrospective analysis with a relatively small
number of patients. We could not compare the
prevalence rate of cancer with general population
since we do not have any control group. Our
study highlights that cancer is a growing problem

in adult PWH. Besides, most substantial
epidemiological studies document cancer
mortality retrospectively but not incidence.

Regarding potential links between cancer and
hemophilia, surveillance of cancer occurrences
and metastases appears to provide more
accurate data than mortality rates. We need more
prospective data to evaluate the relationship
between hemophilia and cancer incidence.
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CONCLUSION

The aging of PWH has revealed the need for
more prospective research to help with the
appropriate delivery of care to this unique
population, as well as the necessity for data
regarding their treatment and age-related
comorbidities. There is still a debate about the
incidence and prevalence rate of cancer in PWH
comparing to general population. According to

our research, PWH who are older have a higher
risk of developing any type of cancer. Although
longevity is one of the most important issues in
PWH even in developing countries, any
consensus and guidelines on the management of
cancer in PWH have not been established yet.

Conflict of interest: The authors declare no
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Meme kanseri hiicresi tanimlayan biyosensor
Breast cancer detecting biosensor

Ayse Kevser Ozden
Lokman Hekim Universitesi Tip Fakiiltesi, Tibbi Biyoloji Anabilim Dali, Ankara, Tiirkiye

oz

Amagc: Bu calismada meme kanseri hiicrelerini membran reseptdrleri araciyla tanimlayabilen yiksek
hassasiyet ve 6zgllliikle ¢alisan hizli bir tani araci olusturmak hedeflendi. Kuvars kristal mikrodenge
(QCM) sistemi hicrelerin reseptorlerine 6zgi ligantlarla iglevsellestirilerek etkin bir biyosensor
gelistirmek amaclandi.

Gere¢ ve Yontem: Biyosensorler afinite prensibiyle ¢alisan biyoreseptér ve donistirici bélimden
olusan hassas tani araglandir. Kuvars kristal mikrodenge sistemi kuvars kristal rezonatérinin
frekansindaki minimal kitle artiglarina bagh degisimi saptar. QCM c¢ipi oOncelikle hazirladigimiz
polimerik nanopartikillerle kaplandi. Nanopartikiil tabakasinin Gizerine transferrin, no¢ 4 ve her2/neu
monoklonal antikoru gibi ligantlar baglanarak ylzey iglevsellestirildi. Modifiye edilen QCM ¢ip
yiizeyinin kimyasal ve fiziksel dzellikleri incelendi. Uglii negatif olarak bilinen meme kanseri hiicre hatti
MDA-MB 231 ve SKBR3 ile kontrol fibroblast hicreleri L929, kiiltirde c¢odgaltilarak deneylere
hazirlandi. Hicreler PBS iginde cip yizeyinden gegirildi ve QCM sisteminde hiicre tutunmasina bagli
olarak olusan frekans degisimleri saptandi. Gelistirilen biyosensor sisteminin bagdlanma kinetigi,
hassasiyeti ve tekrar kullanilabilirligi belirlendi.

Bulgular: QCM cipi kaplamak igin hazirlanan nanopartikillerin ¢api 73,22 nm ve polidispersitesi O,
229 olarak bulundu ve yuzeyi homojen bir sekilde kapladiklari gézlendi. Transferrin, no¢ 4 ve her2/neu
monoklonal antikoru ile iglevsellestirilen QCM’in saptama limiti 4-10 hiicre/ml olarak saptandi.
Baglanmanin Langmuir tipinde oldugu hesaplandi.

Sonug: Geligtirilen QCM temelli biyosensér meme kanseri hucrelerini reseptorleri araciligiyla hizli,
hassas ve segcici bicimde tanimladi. Biyosensor tekrarli kullanimda etkinligini korudu. Bu hizli tani
aracinin klinik uygulamalarda yer alabilece@i sonucuna varildi.

Anahtar Sozcukler: Meme kanseri, biyosensér, QCM, reseptor.

ABSTRACT

Aim: This study aims to develop a rapid system to detect breast cancer cells, which is highly sensitive
and selective. An efficient biosensor is aimed to be formed by functionalizing quartz crystal
microbalance (QCM) system with ligands those are specific for breast cancer cell membrane
receptors.

Materials and Methods: Biosensors are sensitive diagnostic devices based on affinity principle are
composed of a bioreceptor and a transducer. Quartz crystal microbalance (QCM) system detects the
changes in the frequency of crystal resonator created by minimal changes in the mass. QCM chip was
first covered with polymeric nanoparticles that we prepared. Its surface is functionalized by attaching
ligands like transferrin, notch 4 and her2/neu monoclonal antibodies on the nanoparticle layer.
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The chemical and physical features of modified QCM chip surface is analyzed. The human breast
cancer cells MCF 7, MDA-MB 231, SKBR3 and control fibroblast cells L929 are prepared for
experiments by growing in culture. Cells suspended in PBS are passed over the QCM surface and
frequency changes resulting from cell binding are recorded. The binding kinetics, affinity and

reusability of the biosensor is determined.

Results: The nanoparticles for coating the QCM chip had a diameter of 73, 22 nm and the
polydispersity was 0, 229. It is observed that they covered the surface homogeneously. The detection
limit of transferrin, notch 4 and her2/neu functionalized QCM was 4-10 cells/ml. Binding kinetics best

fitted to Langmuir type binding.

Conclusion: The QCM based biosensor detected breast cancer cells through their membrane
receptor rapidly with high affinity and selectivity. The biosensor retained its efficiency in repeated
usage. It is concluded that this rapid detection system may find a place in clinical applications.

Keywords: Breast cancer, biosensor, QCM, receptor.
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Sempozyumunda ézet bildiri olarak sunulmustur

GiRiS

Kanser glnumuzdeki baslica saghk
problemlerinden birisidir. Meme kanseri heterojen
molekuler Ozellikleri olan ve kadinlarda en sik
gbzlenen kanser tiraddr. Meme kanseri igin
kullanilan tani yéntemleri pahali, zaman alici ve
bazan invaziv yapidadir (1). Meme kanseri
hlcresinin molekller o&zelliklerini  saptayarak
taniya destek olacak hassas ve hizli sistemlere
gereksinim vardir (2). Biyosensoérler meme
kanserinin molekuler belirteglerini etkin bigimde
saptayabilecek  aygitlardir. Temel  olarak
biyoreseptdr ve fizikokimyasal bir ddnusturtcu
olmak Uzere iki bélimden olusurlar. Dénustlrtcl
elektrokimyasal, optik, kalorimetrik veya kdtle
degdisimlerine dayali olabilir (3, 4). Kuvars kristal
mikrodenge (QCM) sensorler piazoelektrik
yapida olup iki elektrot arasina yerlegtiriimis ince
bir kuvars kristal igerirler. Ozel giplerinin yiizeyine
nanogram dlzeyinde bir kutle eklenmesiyle
olusan kuvars kristalin rezonansindaki degisimi
saptayabilen ¢ok hassas aygitlardir. Bu sistemde
etiketleme gerekmemekte ve opak bir c¢ozelti
icinde bile olsa hedef molekdlt
tanimlayabilmektedir (5, 6). QCM sistemi DNA,
aptamer, enzim, antikor veya mikroorganizma
gibi biyotanima elemani iceren c¢ok cesitli
formlarda hazirlanabilmektedir (7). QCM gibi
piazzoelektrik sensdrlerin antijen-antikor veya
ligant- reseptor etkilesimlerine olan duyarliligi
kanser hicrelerine  karsi  ylksek afinite
olusturmaktadir. Meme kanseri hicrelerinin
normal esdeger hicrelerine goére farkh ya da
fazlaca eksprese ettikleri reseptorleri vardir.
Ornegin, demir gereksinimi artmis olan meme
kanseri  hlcreleri membranlarinda  c¢okca
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transferrin reseptori bulundururlar (8.
Farkllasma sonucunda meme hicrelerinde
azalan nog¢ 4 reseptori de farklilagsma duizeyi
gerilemis olan meme kanseri hicrelerinde
tanimlanan bir reseptérdir (9). HER2/neu ise
epidermal blylime faktort reseptoérinin (EGFR)
mutant formudur ve meme kanserlerinin yaklasik
dortte birinde saptanmaktadir (10).

Bu calismada MDA-MB-231 ve SKBRS3 insan
meme kanseri hicrelerini her biri  hucreleri
tanimlamada araci olmus bu Ug reseptéra birlikte
hedefleyen etkin bir biyosensér hazirlanmasi ve
etkinliginin arastiriimasi amaclanmigtir. MDA-MB
231 yuksek metaztaz niteligi olan ancak her2/neu
eksprese etmeyen, SKBR3 ise bu reseptori
tasiyan meme kanseri hucreleridir. QCM c¢ipinin
yuzeyini hidrofiliklestirmek, protein bagdlama
Ozelligi saglamak ve ylzey alanini genigletmek
amaclyla p(HEMA) gibi polimerik
nanopartikillerle kaplanmasi planlanmistir. QCM
¢ipi nanopartiklil kaplandiktan sonra transferrin,
noc4 ve her2/neu antikorlariyla iglevsellestirilerek
etkin bir meme kanseri tani araci geligtiriimesi
amaclanmistir.

GEREG ve YONTEM
Nanopatrtikiillerin Hazirlanmasi

Poli(HEMA) nanopartikuller iKi cOzelti
karistirilarak hazirlandi. Bunun igin 93,7 mg
polivinil alkol (mw:100, 000) 50 ml suda
cozulerek hazirlanan surekli faza 14,4 mg

Sodyum Dodesil Silfat (SDS) ve 11,7 mg
NaHCO3 eklendi. Diger ¢ozelti de 50 miligram
(mg) Polivinil Alkol (PVA), 100 mililitre (mL)
iyonize edilmis suda ¢6zulip igcine 50 mg SDS,
0,45 mL Hidroksietil Metakrilat ile 1,05 mL Etilen
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Glikol Dimetakrilat eklendi. iki gozelti karigtirilarak
50,000 rmp de 30 dakika santrifuj edilerek
miniemulsiyon hazirlandi. Miniemdlsiyona
polimerizasyonu baglatmak igin 0,44 mg/mL
potasyum persulfat eklendi. Polimerizasyon
reaktérinde (Radleys Carousel 6, Essex, UK),
600 rpm de 40°Cde 24 saat calkalanarak
bekletildi. Alkol ve distile su ile yikamalardan
sonra 15 dakika sonikasyonla partikiller elde
edildi). Nanopartikiller sirasiyla %70’lik alkol,
deiyonize su ve piranha ¢ozeltisi ile yikanip 200
mmHg vakumlu firinda kurutulan altin QCM
gipinin lzerine damlatiip UV 1s1§inda 37°C de 30
dakika bekletilerek baglandi. QCM c¢ipi Maxtek
(New York, ABD) firmasindan temin edildi.
Hiicreler

Arastirmada kullanilan tim hicreler Sigma
Chem. Co., St. Louis, ABD’den temin edildi.
HER2/neu reseptdr negatif ylksek metastatik
Ozellikteki MDA-MB 231 hcre hatti ve fare deri
fibroblast hiicreleri L929, %10 fetal sigir serumu,
%1 L- Glutamin ve %1 penisilin-streptomisin
iceren DMEM icinde %5 karbon dioksit iceren 37
°C deki etiivde Uretildi. HER2/neu reseptér pozitif
meme kanseri hicreleri SKBR3 (ATCC-HTB-30)
ise ayni sartlarda McCoy’s 5a besi yeri
kullanilarak ¢ogaltildi.  Hucreler tripsin-EDTA
¢Ozeltisi ile toplanip PBS igerisine alindi. Hicreler
QCM cipi tUzerinden PBS icinde gegirildi.

QCM cipinin iglevsellegtirilmesi

Cipe ligantlarin baglanmasi ile gerceklestirildi.
Bunun igin, transferrin ¢ozeltisi 10 mg/100 ml,
no¢ 4 ve her2/neu antikorlari ise 0, 01 pg/100 ml
olarak hazirlandi. Karbodiimid (5mg/200 mL) ile
karistirildi ve +4°C’de 24 saat 37°C de inkiibe
edildi. Daha sonra 0, 1 M NaCl uygulanan ¢ip son
olarak PBS (pH 7.,4) ile ykanip kullanima
hazirlandi.

Cipin o6zelliklerinin belirlenmesi

Oncelikle nanopartikiillerin boyut ve hidrofilisite
analizleri yapildi. Bunun igin Nano Zetasizer
(NanoS, Malvern Instruments, London, UK)da
1mL nanopartikil oda sicakliginda 90°C 1sik
sagihminda incelendi. Ayrica, atomik giu¢ (AFM)
mikroskobu (Orta Dogu Universitesi Merkezi

Laboratuvari, Ankara) ile nanopartiklller
géruntilendi. Islevsellestiriimis  ¢ip  yiizeyinin
kalinligi ellipsometride (Nanofilm EP3-Nulling)

532 nm dalga boyunda ve 62° yansima agisinda
Olclldy. Yuzey hidrofobisini belirlemek icin temas
acisi  Olgumleri KRUSS DSA100 (Hamburg,
Germany) cihazinda vyapildi. Cip yilzeyinin
kimyasal analizinde FTIR (Bruker IFS 66/S, FRA
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106/S, Hyperion 1000, Ramanscope Il FTIR)
kullanildr.

Hiicrelerin QCM’de incelenmesi

Research Quartz Crystal Microbalance Monitor
MAXTEK RQCM Inficon QCM aygitinda 6ncelikle
¢ip 0,1 M NacCl ile 0,5 mL /min hizda Watson
Marlow SCI Q 400 Peristaltic Pump peristaltik
pompa ile ykanarak baglanmayan proteinler
uzaklastinldi. Sonra, PBS (pH:7,4) ile yikanan
¢ip, hucre baglama c¢alismalarinda kullanildi.
PBS icinde sispanse olmus farkli sayida hiicre,
¢cip yuzeyinden 0, 5 ml/min hizla gegcirildi ve
rezonans frekansindaki degisimler kaydedildi.
Sonuglar RQCM (Maxtek) software kullanarak
hesaplandi. islevsellestirimis QCM kararlilik ve
tekrar kullanilabilirlik agisindan incelendi.

BULGULAR
Nanopartikiiller ve ¢ip ylizeyinin kaplanmasi:

Zeta (ZC) boyut analizi ile hesaplanan Z
potansiyeli stispansiyon igerisindeki bir pargacik
ile tanimlanan fiziksel bir 6zelliktir. Bu kavram

Ozellikle emdlsiyonlarin  optimizasyonu igin
kullanilabilmektedir. Olgiim igin yeterli yogunluga
sahip nanopartikul cozeltisi nanoboyut
analizdriine 6lgim yapildi. Nanopartikil boyutlar
ile ilgili Olgiim sonuglari Sekil-1’de
gosterilmektedir. Zeta boyut analiziyle

partiklllerin 73,22 nm ortalama ¢apta olduklari ve
polidispersitenin 0,229 oldugdu saptandi (Sekil-1).

Size (d.nm): St Dev (d.n...
Z-Averago (d.nm): 7322 Peak 1: 0270 08.4 51.16
Pdi: 0.234 Peak2: 4544 16 854.9
Intercept: 0.888 Peak 3: 0.000 0.0 0.000

% Intensity:

Result quality : Good

14

ze Distribution by Intensity

ent)

Intensity (Perce

0.1 1 10 100 1000 10000
Size (d.nm)

Record 4: PHEMA NPs 1]

Sekil-1. Nanopartikillerin boyutlari.

Nanopartikil ile kaplanmis QCM c¢ipindeki ylizey
tabakasinin kalini@1 elipsometrede incelendi.
Kalinlik 6lgimi 532 nanometre(nm) dalga
boyunda ve 62%lik gelis agisinda gergeklestirildi.
Olglimler; yiizey kaplanmamig ve polimerle
kaplanmis QCM yuzeyi i¢in yapildi. Sonuglar
Zeta-sizer olgumleri ile karsilastirilarak her iki
sonucun uyumlu oldugu belirlendi.
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Nanopartikillerin  dlgiimlerinden  hesaplanan
boyut 73,22 nm oldugu i¢cin 20 nm’lik bos ¢ip
Uzerinde ise 87 nm’lik nanopartikil katmani
olabilecegi dusunuldi. Sonug olarak,
nanopartikullerin ¢ip ylzeyinde homojen bir
tabaka olusturduklar saptandi. QCM ¢ipinin
kalinlik 6lcimleri Tablo-1'de verilimis ve ylzeyin
atomik gugc fotografi ise Sekil-2’de sunulmaktadi.
Nanopartikillerin  etkisiyle yluzeyde olusan
hidrofilisite temas acisi dlgimleriyle desteklendi
(Tablo-1). Cip ylzeyinin kimyasal yapisi FTIR ile
incelendi. Sekil-2’de gorilen spectrum poliHEMA
nanopartikillerin 1722 cm™ (C=0), 3417 cm™ (-
OH), 2925 cm™ (CH,-CH3), ve 1139 cm™ (C=C)
de gbzlenen tipik zirvelerini icermektedir (Sekil-3)

(11).

300.0 nm

0.0 nm

Sekil-2. Nanopartikll kapli QCM c¢ip ylzeyinin atomik
glic (AFM) mikroskop goriintlisi

Tablo-1. Nanopartikiil kapli QCM ¢ip ylzeyinin kalinhk deg

a)

800 00 9200 9400

8400 8500

3000

3000 1500 500

Sekil-3. QCM ¢ip yulzeyinin nanopartikil kaplama
oncesi (a) ve ve sonrasi (b) FTIR spektrumlari.

islevsellestiriimis QCM gipinde hiicre
absorpsiyonu:

Transferrin  ve nog¢4 ile her2/neu antikoru
baglanmis ve QCM c¢ipinin ilk asamada 0, 1 M pH
7,4 PBS yluzeyinden peristaltik pompa yardimiyla
gecirilerek dengelenmigtir. Hicreler 1 ml PBS
icinde belirli sayida slspanse edilerek ¢ip
yuzeyine uygulanmak tzere hazirlandi.

erleri ve temas acisi degerleri

Elipsometre (nm) Temas Agisi

(Bos QCM gip ylzeyi)

Bos QCM c¢ip ylizeyi 6lgimleri

Nanopartikiille fonksiyonellestiriimis QCM cip yuzeyi
olgimleri

20 Su damlasi
85+ 1.72
87 Nanopartikiil gozeltisi
66.82+ 5.71

Tablo-2. HER2, Notch4 ve transferin bagh QCM cip icin izoterm degerleri. QCM cipten gegcirilen hiicre sayisi

suzpansiyondaki hiicre/ml PBS olarak belirtilmistir.

Langmuir Freundlich Langmuir-Freundlich

Amax 0.63 Amax 4.806 Amax 0.84

Ka, hiicre/ml 0.0076 1/n 0.22 1/n 0.05

Kp, ml/hiicre 130.15 R? 0.97 Ka, hiicre/ml 0.012

R? 0.99 Kp, ml/hiicre 80.37
R 0.98

Cilt 63 Sayi 3, Eylil 2024 / Volume 63 Issue 3, September 2024

399



Frekans dengelendikten sonra, QCM sisteminde
SKBR3, MDA-MB 231 ve fibroblast hiicrelerinin
her biri sirayla 10-500 hicre/ml igeren
sUspansiyonlar halinde uygulandi. QCM ¢ipe
baglanan SKBR3 hicrelerinin artan sayisina
bagh olarak rezonans frekansinda olusan
degisimler belirlendi (Sekil-4).

a)

000 9200

800

2000 1500 1000 500

b)

10000

8000 9000

7000

5000

Af

35 - :
Zaman, dk

Sekil-4. Cipe baglanan hucre sayisina bagh frekans
degisimleri

Hucreler sisteme verilirken ¢ip ylzeyinde
maksimum baglanmanin oldugu, yani sistemin
tepkisinin  dogrusal forma yaklastigi plato
degerine 8 dakika gectikten sonra ulasildi.
Hucrelerin uzaklagtirlmasi igin sisteme 1M
Sodyum Kilorir (NaCl) verildi ve tim baglama,
clkarma ve rejenerasyon asamalarini igeren
déngli 15 dakikada tamamlandi. Hicre
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sayisindaki artisa gdre uygulamalardan elde
edilen veriler minimum saptama degerinin (LOD)
hesaplanmasinda kullanildi.

LOD degeri olarak belirtilen sensoriin tespit etme
limiti agiklanan c¢alisma kosullarinda saptanan
ama miktarinin dlgiimesi mimkidn olmayan en
disik analit derisimidir (12). LOD’nin yani sira
sensoriin tespit miktar sinirini beliten LOQ
degeri ise aciklanan calisma kosullari altinda
kabul edilebilir hassasiyet ve bu hassasiyetle
belirlenen analitin en disik derigimidir (13). Nog
4 ve her2/neu ile transferrin bagh sistemin
etkinligi Sekil-4'te gosterildigi gibi 4 hiicre/ml LOQ
degeri ise 10 hicre/ml olarak belirlenmistir.
Adsorpsiyona dayali olan bu tip analizlerde
denge reaksiyonundaki gibi belirli miktarda
adsorplayici ile bir madde etkilestiginde, absorbe
edilen madde konsantrasyonu adsorban ylzeyde
dengeye gelene kadar azalmaktadir. Adsorpsiyon
Adsoppsiyon dendelendikten sonra ¢ozeltideki
adsorplanan madde miktari sabitlesir.
Adsorpsiyonda sicaklik etken oldugu igin sabit
sicaklikta derisim bagslica etken olmaktadir. Sabit
sicaklikta denge halinde olan ¢dzeltiden kalan
¢6zlnen derisimine karsi birim adsoplayicinin
miktari grafik olusturularak izotermler elde edildi
(Tablo-2). Freundlich, Langmuir ve Langmuir-
Freundlich izoterm modelleri olan bu kavramlar
hicrelerin  baglanma sekillerini incelemekte
kullanildi.  Sekil-5te  verilen dogruya gore
her2/neu, no¢4 ve transferrin ile bagli olan QCM
cip yuzeyi icin regresyon katsayisinin (Rz) en
uyumlu oldugu model olarak Langmuir izoterm
modeli olarak belirlendi. Bu model, adsorbanin,
¢bzuineni baglayabilen ve farkli esdeger
kisimlardan olugsan ideale yakin bir kati ylzey
oldugunu gostermektedir.

12 Langmuir lzoterm
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Sekil-5. QCM biyosensoérde hiicre baglanma Langmuir
izotermi
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Sekil-6. Sadece nanopartikil kapli ve islevsellestirilmis
ciplerde hiicre absorpsiyonu: 1:SKBR3, 2: MDA-MB
231, 3: Fibroblast hicreleri.

Siire / dk

Sekil-7. QCM biyosensoriin tekrarli kullanimi.

Karsilastirmali  analiz  i¢cin  gergeklestirilen
her2/neu, nog¢4 ve transferrin molekulindn bagh
oldugu QCM sensérde frekans degisimi (Am)
SKBR3 hiucreleri i¢cin 0,58 bulundu ve yalnizca
Polihidroksietilmetakrilat nanopartikullerinin kapli
¢ip ylUzeyi igin ise bu deger 0,061 olarak bulundu.
MDA-MB-231 hucreleri icin ise bu degerler
sirasiyla 0,251 ve 0,051, fibroblast hiicreleri igin
de 0,201 ve 0,071'dir (Sekil-6). Segicilik QCM
sensOr icin Onemli bir parametredir. Segicilik
ozelligini belirlemek igin, QCM sensore L929 hatt
olan fare fibroblast hiicreleri ve MDA-MB 231
insan meme kanseri hucreleri 10-500 hucre/ml
yogunlukta yarigsmali olarak uygulandi.
Transferrinin  hiicre  metabolizmasinda roli
olmasindan dolayr kanser ve kanser olmayan
hicrelerin membranlarinda transferrin reseptoéri
yer aldigr icin, MDA-MB 231 hicreleri de
sistemde taninmistir. QCM ¢ipi; MDA-MB 231
hicrelerinde SKBR3 hiicrelerine gore 1, 93 kat
daha az segicilik bulmustur ancak yine de QCM
¢ip tarafindan MDA-MB 231 meme Kkanseri
hicreleri taninmistir. Bunun nedeni, Notch4'in
MDA-MB 231 hdicrelerinde asiri  eksprese
edilmesi ve ¢ip lzerinde bulunan Notch4 antikoru
tarafindan taninip yakalanmasidir.
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Tekrar kullanilabilirlik

Dengeleme baglayici rejenerasyon donguleri 10-
500 tekrar edildi. HER2/neu2, No¢ 4 ve
transferrin bagli QCM c¢ipinin baglama veriminde
5 déngu boyunca azalma saptanmadi. Sistemin
tekrar kullanilabilirligi 500 hicre/ml olarak
bulundu (Sekil-7).

TARTISMA

Kanser gunimuzde &6nemli bir saglik sorunu
olmaya devam etmekte ve kanser mortalitesinde
gec¢ taninin etkisi bilinmekte ve erken taninin
Onemi vurgulanmaktadir. Bu nedenle, kullanigli,
hizli, duyarlh ve invaziv olmayan tani araclari
gelistiriimesi  ile ilgili arastirmalar devam
etmektedir. Kanser biyobelirtecleri ile ilgili bilgiler
bu alanda yarar saglamaktadir. Tani araci olarak
biyosensorlerin gelistiriimesi kanser hiicrelerinin
membranindaki belirtegleri hedefleyecek sekilde
planlanabilmektedir. Sensoérin tanimlayici
biyoreseptér boélimini olusturan molekillerin
membran reseptorlerine olan afinitesi
biyosensoérin isleyisinde 6nemli rol oynamaktadir
(14). Kanser hicrelerini taniyabilecek ¢ok cesitli
molekiller bu amagla kullanilmaktadir. Bu
molekdller arasinda en etkin ve yaygin olarak
secilen ise yuksek afiniteli baglanma kapasitesine
sahip olan antikorlardir (15). Ayrica, transferrin
gibi hicre membraninda reseptéri  bulunan
ligantlar da biyosensér tasarimina uygun
molekiillerdir. Kanser hicreleri artan
metabolizmalarina gereken demiri
membranlarindaki transferrin reseptorlerini
¢ogaltarak  saglarlar. Kanser hicrelerinde
Transferrin reseptoriiniin  ekspresyonu artmig
oldugu icin poliferasyon, migrasyon, invazyon,
apoptoz ve metastaz gibi 6zellikler demir ile iligkili
yolaklardan etkilenmektedir (16, 17). Transferrin
reseptorlerinin  normal hicrelere gdre kanser
hicrelerinde timor evresine paralel olarak artig
gosterdigi ve bu artisin koéti prognozla iligkili
oldugu ve kanser icin bir biyobelirte¢ olabilecegi
belirtimektedir (18, 19). Nog4 meme dokusunun
normal  gelisim surecinde proliferasyon,
farkhlasma ve apoptoz gibi cesitli islevierde rol
almasi yaninda meme hucrelerinde kanserlesme
strecinde etkin rol aldigi belirlenmis bir
reseptordir (20, 21). Meme kanseri hiicrelerinde
bulunan bu belirtecin radyasyona direng ile de
iliskili oldugu gosterilmistir (22). Meme kanseri
hicrelerinin tiplendiriimesinde kullanilan her2/neu
ise tirozin kinaz ailesinden olup epidermal
blyime faktéri reseptoriiniin mutant formudur.
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Meme kanseri hucreleri disinda bazi kanser
hicrelerinde de metastatik potansiyel ve
anjiogenezle iligkilendirilmigtir (23). Dolayisiyla,
her2/neu reseptér ekspresyonu koétl prognozla
da iligkili bulunmaktadir (24).

Son yirmi yilda QCM sistemine dayali biyosensotr
tasarim galismalari baylk ivme kazanmis ve sivi
ya da gaz ortamlardaki analitler yaninda
hicrelerin  de taninabilecegi  biyosensorler
gelistirilmistir. Bu sistemin etiketlemeye gerek
duymadan calismasi, disik maliyeti, hizi gibi
sahip oldugu ozellikler tani igin de kolayliklar
saglamaktadir. Etiketlemeye gerek duyulmayan
QCM gibi sistemler maliyeti ve gereken zamani
azalttiklari igin olusan tepkime veya baglanmanin
es zamanli ve dolaysiz yurutilmesine olanak
sagladiklari icin etkin tani araclari
olusturmaktadirlar (25, 26).

Bu calismada literatirde yer alan daha oOnce
gelistirdigimiz  QCM-nog, QCM-transferrin  ve
her2/neu-QCM sistemlerinin (11, 27, 28) c¢oklu
ligant seklinde uygulanmasi ve bdylece meme
kanseri hicrelerini daha etkin tanimlanmasi
amaglandi. Bu 6zelligiyle gelistirilen QCM sistemi
3 farkli reseptoér-ligant etkilesiminin kullanildigr ilk
sistemdir. QCM ¢ip ylzeyinin PHEMA ile
modifikasyonunun ardindan HER2, Notch4 ve
transferrin bagl ¢ip ylzeylerinden es zamanl
olarak hicreler gegirildi. Es zamanh hicre
analizlerinde QCM c¢ipin tespit limiti (LOD) degeri
4 hicre/ml olarak bulundu. LOD degeri 12 hiicre
olarak bulunan 6nceki no¢ 4 antikor temelli
biyosensoére gore ¢l ligant bagh QCM sensoriin
daha hassas oldugu belirlendi (9).
Literatirde QCM biyosensor ile
hicresi tanimlama c¢alismalari

ilgili  kanser
bulunmaktadir.

Kaynaklar

Ornegin, Poturnayova, A. ve arkadaslari
her2/neu reseptérine 0zgll bir aptasensor
gelistirmiglerdir. Bu c¢alismada hicre saptama
limiti 550 hicre/ml olarak  bulunmustur.
Calismada, akustik sensor yuzeyine
biyotinlenmis DNA aptamerleri baglanmis olup
yeterli hassasiyete ulagilamamistir ~ (29.
Poturnayova, A. ve arkadaslarinin akustik
sensorde ¢ip ylzeyinin kalin olmasi ve hicre
katman kalinhginin kayma dalgasi penetrasyon
derinligine kiyasla yiksek olmasi gibi sorunlarin
dislk hassasitle iligkili olabilecegi belirtiimistir.
Diger bir calismada da, Zhu, Y. ve arkadaslari
SKBR3 hicrelerini de HER2 reseptoéri
aracihgiyla saptamislardir. Bunun igin, her2/neu
antikorunu altin nanopartikillere baglamiglar ve
cam ylzeyde karbon elektrot ylizeyinde sandvig
yapisi olusturmuslardir . Bu sistemde LOD degeri
26 hiacre/ml  olarak  bulunmustur (5). Bu
calismada gelistirilen ¢oklu tanima elemani
iceren QCM biyosenso6r dnceki galigmalara gore
yuksek afinite saglamis olup tekrar kullanilabilir
olmasi verimini arttirmaktadir.

SONUG

Literatlirde yer alan galigmalarda birgok meme
kanserine iligkin  biyobelirtegler araciligiyla
sensorler veya yontemler gelistiriise de QCM
sisteminde Gg¢li  ligant temelli biyosensér
calismasi daha 6nce yapiimamistir. Gelistirilen

bu sistem QCM’nin hassasiyetini membran
reseptorlerine 6zgu c¢oklu ligant yaklasimiyla
birlestirmis ve iyi bir tani araci alternatifi

olusturmustur.
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The prevalence of malignancy in nodular goiter in endemic and non-endemic
regions
Endemik ve endemik olmayan bélgelerde nodiiler guatrda malignite prevelansi

Azer Hummatov Esmira Memmedova Abbas Abbasov Nuru Bayramov
Azerbaijan Medical University, 1, Il Departments of Surgical Diseases, Baku, Azerbaijan
ABSTRACT

Aim: The aim of the study was to investigate the incidence of thyroid cancer and the impact of
uncontrolled iodine prophylaxis on the development of thyroid cancer in patients with single-nodular
and multinodular goiter in endemic and non-endemic regions of the Republic of Azerbaijan.

Material and Methods: The study comprised 352 patients who underwent thyroid surgery for nodular
goiter between 2015 and 2022. Patients were categorized into two groups and two subgroups based
on endemic (n=126) and non-endemic (n=226) regions. Also according to the number of thyroid
nodules 2 subgroups were defined as solitary nodular goiter (169) and multinodular goiter (183).
Results: Although there was a general decrease in the incidence of goiter disease in endemic regions
due to iodine prophylaxis, an increase in the incidence of MNG was recorded (56.4%). Thyroid
malignancy was detected in 20 patients (15.9%) in the endemic nodular goiter group. There were 11
(8.7%) patients with solitary nodular goiter (SNG) and 9 (7.1%) with multinodular goiter (MNG)
(p=0,05). Histopathologic evaluation revealed classical variant of papillary cancer in 19 of them
(15.1%) and the follicular variant of papillary cancer in 1 (0.8%) patient. In non-endemic regions,
thyroid cancer was detected in 47 cases (20.8%) with 23 (10.2%) MNG and 24 (10.6%) SNG patients.
Follicular cancer was detected in 2 patients (0.7%), classical type papillary cancer in 36 patients
(15.9%), microcarcinoma in 7 patients (3.1%) and medullary cancer in 2 patients (0.9%) (p=0,05).
Conclusions: Based on the data collected from endemic regions, the uncontrolled use of iodine
prophylaxis has led to a decrease in the prevalence of follicular thyroid cancer and an increase in the
incidence of papillary thyroid carcinoma. Avoiding the use of iodized table salt under in regions by
endemically monitored sanitary-epidemiological conditions can lead to a reduced likelihood of
developing follicular cancer.

Keywords: Lodine deficiency, endemic goiter, multinodular goiter, singular nodular goiter, papillary
thyroid carcinoma, follicular thyroid carcinoma.

0z

Amag: Bu calismada, Azerbaycan'in endemik ve endemik olmayan bdlgelerinde nodiler guatri olan
hastalarda tiroid kanseri prevalansini ve kontrolsiiz iyot profilaksisinin tiroid kanseri gelisimi (izerindeki
etkisini incelemek amaclanmisgtir.

Gerec¢ ve Yoéntem: Calismaya 2015-2022 yillari arasinda nodliler guatr nedeniyle opere edilen 352
hasta dabhil edildi. Hastalar endemik (n=126) ve endemik olmayan (n=226) bélgelere gére iki gruba ve
iki alt gruba ayrildi. Ayrica tiroitde olan nodiil sayisina gére: soliter noddler guatr (169) ve multinoddiler
guatr (183) siniflandirildi.

Bulgular: jyot profilaksisi nedeniyle endemik bélgelerde genel olarak guatr gériilme sikliginda azalma

olmasina ragmen, multinodiler guatr (MNG) gériilme sikliginda artis (%56,4) kaydedildi. Endemik
nodliler guatr hastalarinin %15,9'unda tiroid malignitesi saptand..
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Soliter nodiiler guatr (SNG) hastalarinin 11'inde (%8,7), MNG hastalarinin dokuzunda (%7,1)
malignite tanisi mevcuttu (p=0,05). Histopatolojik sonuglari bu grubun 19'unda (%15,1) papiller
kanserin klasik varyanti ve birinde (%0, 8) folikiiler varyanti seklindeydi. Endemik olmayan bdlgelerde
tiroit kanseri saptanan 47 olgunun (%20,8), 23'inde (%10,2) MNG, 24'iinde (%10,6) SNG alt grubu
izlendi. Endemik olmayan bélgelerde iki hastada (%0,7) folikiiler kanser, 36 hastada (%15,9) klasik tip
papiller kanser, yedi hastada (%3,1) mikrokarsinom ve iki hastada (%0,9) mediiller kanser saptandi

(p=0,05).

Sonug¢: Endemik bélgelerde elde ettigimiz verilere gére kontrolsiiz iyot profilaksisi kullaniimasi
nedeniyle folikiiler tiroit karsinom prevalansinda azalma gdézlemlenirken, papiller tiroit karsinom
sikliginda artis olmugtur. Epidemiyolojik takip kogullarinda iyotlu sofra tuzunun bdlgelerin endemik
ozelliklerine gére kontrol altinda tutulmasi folikiiler kanser riskinin azalmasina yol acgabilir.

Anahtar Sézciikler. Iyot eksikligi, endemik guatr, multinodiiler guatr, soliter nodiiler guatr, papiller

tiroit karsinom, folikiiler tiroit karsinom.

INTRODUCTION

Multinodular goiter (MNG) occurs in
approximately 5-15% of the population, but in
endemic regions with the increased use of neck
ultrasound, this prevalence exceeds 50%. Some
environmental factors, such as age, iodine intake,
gender, lifestyle, and head and neck irradiation
may affect the risk of thyroid nodules (1). Some
studies have also shown that excessive iodine
intake might contribute to nodule development,
though this association remains unclear (2).

In the pathogenesis of endemic goiter, as a
result of iodine deficiency, the increase in TSH
level leads to follicular cell hyperplasia and
eventually diffuse and nodular growth of the
thyroid gland. Autonomous nodules also may
develop later. lodine deficiency, which affects
approximately two billion people worldwide, is
particularly problematic in some parts of the
world with a natural lack of iodine and its
unavailability, such as Africa, Southeast Asia,
and the Western Pacific region. Azerbaijan is
also iodine deficient, as indicated by a survey
conducted in 1996 (in 35 districts and cities of the
Azerbaijan Republic by WHO and with the
participation of local specialists) revealed a 98-
100% prevalence of endemic goiter among 8-14
years old school children, in endemic zones and
77-86% in non-endemic regions based on
ultrasound examination. As an iodine deficient
country, table salt is iodized in Azerbaijan.
However, it has been determined that
uncontrolled iodine prophylaxis in regions without
iodine deficiency can lead to the development of
goiter. This process, influenced by exogenously
iodine intake, induces the pathogenesis of goiter,
causing functional and morphological changes (3,
5). Several authors have suggested that thyroid
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tumors caused by iodine deficiency are due to
chronic TSH overstimulation, possibly interacting
with epidermal growth factor and insulin-like
growth factor | (4).

Thyroid cancer incidence exhibits geographic
variations depending on the environment and
genetic factors (6). Prolonged state of TSH
elevation due to thyroid dysfunction increases the
risk of thyroid cancer. Recent studies indicate a
higher malignancy rate in patients with
multinodular goiter when compared to single
nodular goiter. (7, 17, 22). The occurrence of
malignancy in MNG cases ranges from 7-17% of
cases. (17, 22). According to the 2009 State
Statistics Committee, 16,986 patients with thyroid
diseases were registered in the Republic of
Azerbaijan, 53 of them were with thyroid
neoplasms. Of those registered cases there were
3251 diffuse goiter, 2730 nodular goiter, 5443
thyrotoxicosis, 3363 hypothyroidism and 1060
thyroiditis (8). Preoperative diagnosis of thyroid
cancer is mainly provided by minimally invasive
fine needle aspiration biopsy (FNAB) examination
(7, 9). FNAB, while provides crucial information
for the biologic nature of the thyroid, has also
been inaccurate in determining malignancy at
around 25% in extensive series (10). The
challenge arises when dealing with numerous
nodules, as taking biopsies from each one is
practically impossible in MNG cases, limiting the
ability to assess the entire gland’s morphological
structure (11). Additionally, even with negative
cytological results from FNAB, the possibility of
malignancy cannot be completely ruled out with
complete accuracy (3, 6, 21). Furthermore, the
relationship between MNG, malignancy, and
iodine deficiency, has not been fully investigated
(7). Papillary cancer malignancy is extensively
documented in the relevant literature (7, 9, 15).
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The aim of the current study was to investigate
the incidence of thyroid cancer and the impact of
uncontrolled iodine prophylaxis on thyroid cancer
development of in patients with single nodular
and multinodular goiter in both endemic and non-
endemic regions of the Republic of Azerbaijan.

MATERIALS and METHODS

The study population included 352 patients (age
9-76) who underwent thyroid surgery for nodular
goiter during 2015-2022 at the Educational
Surgical Clinic of Azerbaijan Medical University
and "Real hospital" (Baku city). There were 309
women (87.8%). Patients were divided into 2
groups based on the endemic and non-endemic
regions, as well as into 2 subgroups according to
the number of thyroid nodules as single-nodular
and multinodular goiter. Thyroid functional status
was assessed by routine physical examinations,
thyroid hormones levels (TSH, fT3, fT4) and
ultrasound examination of the gland, FNAB was
performed when indicated. In patients with a
suspicion of malignancy on FNAB, total
thyroidectomy was performed by the same
surgical team. Clinical details were reviewed
considering age, gender, surgical method and
histopathologic results. Patients with Graves'
disease was excluded. All data were statistically
analyzed (SPSS, version 20.0) using Pearson X2
(xi) and Student's t-test, respectively (p < 0.05).

RESULTS
Patients were divided into 2 groups: endemic
(35.8%, n=126) and non-endemic (64.2%,

n=226). Within the endemic group, subgroups
were formed: SNG accounted for 43.6% (n=55)
and MNG constituted 56.4% (n=71). While there
were 17 men (13.5%), 86.5% were women
(n=109). Clinically, 19.1% of cases (n=24) were

hyperthyroid, 9.5% (n=12) were hypothyroid and
71.4% (n=90) were euthyroid. The FNAB was
performed on all radiologically "suspicious"
nodules and the results were classified by the
Bethesda system (Table-1).

In non-endemic regions 26 patients (11.5%) were
men, 200 (88.5%) were women. MNG constituted
49.5% (n=112), while SNG constituted 50.5%
(n=114). Before surgery, 81% of patients (n=183)
were euthyroid, 11.1% (n=25) were hyperthyroid,
and 7.9% (n=18) were hypothyroid.

Results summarizing the analysis to determine
the benign and malignant nature of 126 patients
operated on in the endemic region are presented
in Table-2.

According to the data presented in Table-2,
malignant pathohistological result was 42.1% in
nodes with a size of 20-29.9 mm, and 34.2% in
benign ones. There was no statistical difference
between the number of patients with benign and
malignant forms according to the size of the
nodules (x2emp=4.09, p=0.05).

In non-endemic regions, malignancy was most
common in nodules with a 10-19.9 mm. The
details of this group are presented in Table-3.
Statistical analysis showed significant difference
between the number of patients with benign and
malignant nodules according to the size
(x2emp=14.8, p<0.05).

In group |, thyroid cancer was detected in 20
patients (15.9%) during postoperative
pathohistological examination. Eleven of them
(8.7%) were on SNG patients, while 9 (7.1%)
were in MNG disease. Of those cases 19 (15.1%)
were classic papillary cancer, and only 1 (0.8%)
patient had follicular variant of papillary cancer.
There was no significant statistical difference
between the groups (p=0.220) (Table-4).

Table-1. The result of FNAB in endemic and non-endemic regions.

Bethesda Region

Non-endemic Endemic Total
n % n % n %

1 0 0% 2 4% 2 1.6%

2 37 38.5% 15 30% 42 33.3%

3 4 4.2% 6 12% 10 7.9%

4 27 28.1% 13 26% 30 23.8%

5 21 21.9% 11 22% 32 25.4%

6 7 7.3% 3 6% 10 7.9%
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In group I, pathohistological examinations
revealed thyroid cancer in 47 patients (20.8%).
Malignancy rate was similar in both SNG and
MNG disease as 10.6% and 10.2% respectively

Table-2. The size of the nodules and their pathohistological results in endemic regions.

with  follicular
cancers. (p=0,220) (Table-4).

in SNG and MNG cases. There were 2 cases
and 36 cases with papillary

Size of nodule Patohistology
Benign Malign Total
n % n % n %
<10 mm 2 2.7% 2 10.5% 4 4.3%
10-19.9 mm 21 28.8% 6 31.6% 27 29.3%
20-29.9 mm 25 34.2% 8 42.1% 33 35.9%
=30 mm 25 34.2% 3 15.8% 28 30.4%
Table-3. The size of the nodules and their pathohistological results in non-endemic regions.
Size of nodule Pathohistology
Benign Malign Total
n % n % n %
<10 mm 3 1.7% 2 4.3% 5 2.2%
10-19.9 mm 39 21.8% 20 42.6% 59 26.1%
20-29.9 mm 57 31.8% 17 36.2% 74 32.7%
=30 mm 80 44.7% 8 17% 88 38.9%
Table-4. The details of pathohistological diagnosis and incidence of thyroid cancer by regions.
Pathohistological diagnosis Non- endemic Endemic
Benign 179 106
(79.2%) (84.1%)
Malign 47 20
(20.8%) (15.9%)
Macro-microfollicular nodular, colloid-adenomatous goiter 146 83
(64.6%) (65.9%)
Autoimmune thyroiditis, macro-microfollicular nodular, 5 8
colloid-adenomatous goiter (2.2%) (6.3%)
Macro-microfollicular nodular, colloidal adenomatous tumor 16 9
on Hashimoto's thyroiditis (7.1 %) (7.1%)
Hurtle cell (oncocytic) adenoma 3 0
(1.3 %)
Follicular adenoma 9 6
(4%) (4.8%)
Follicular variant of papillary cancer 1 1
(0.4 %) (0.8%)
Follicular cancer 2
(0.9%) 0
Microcarcinoma 7
(3.1%) 0
A classic variant of papillary cancer 35 19
(1.5%) (15.1%)
Medullar cancer 2
(0.9%) 0

P>0.05, no significant statistical difference between the groups

DISCUSSION

The epidemiology of thyroid disease is profoundly
influenced by various environmental factors,
where even minor disparities in population iodine
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intake can significantly impact the occurrence
and progression of thyroid abnormalities and
diseases. Monitoring and regulating iodine intake,
particularly in endemic regions, represent crucial
elements of preventive medicine (8). Endemic
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iodine deficiency is identified in various
geographical regions  worldwide, primarily
affecting mountainous and foothill areas (10, 21).
lodine deficiency plays a pivotal role in
goitrogenesis and ensuring adequate iodine
intake through table salt or drinking water in

endemic regions has proven to prevent
deficiency and positively impact glandular
diseases. However, implementing iodine

prevention programs faces substantial technical
and socio-economic challenges. Lack of
information regarding certain causes of endemic
goiter impedes the development of effective
measures for disease eradication, even in
regions with prolonged iodine addition to food
sources (8).

In iodine-deficient regions like ours, iodized table
salt is employed to combat iodine deficiency,
eliminating it in the new generation but leading to
notable morphological changes in already formed
diffuse and nodular goiter in the older generation
(8). Studies in iodine-deficient regions, such as
one in Germany, revealed thyroid nodules or
diffuse goiter in 33% of men and 32% of women
during ultrasound examinations (12). Childhood
head or neck radiation elevates malignancy risk
and iodine deficiency in endemic regions has
been associated with increased malignancy risk
(13). Our study aligns with these findings,
detecting thyroid cancer in 15.9% of patients in
endemic regions, with a prevalence of papillary
carcinoma (13, 14).

Global literature presents varying thyroid cancer
prevalence among goiter surgery patients in
endemic regions, ranging from 6.2% to 20.3%
(15, 16). Our findings indicate thyroid cancer in
15.9% of patients from endemic regions, with a
male/female ratio of 1/18. Non-endemic regions
showed thyroid cancer in 20.8%, revealing
diverse malignancy patterns compared to
endemic areas, suggesting the interplay of
genetic and environmental factors in malignancy
development.

Follicular cancer frequency is reportedly elevated
in thyroid cancer subtypes in iodine-deficient
regions (17). Our study also supports this,
detecting follicular cancer in 0.7% of cases in
endemic areas. Long-term studies, like Harach et
al.'s 40-year investigation in Argentina, highlight
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iodine intake's role in altering thyroid cancer
subtypes (18). Recent literature emphasizes the
importance of optimizing population iodine intake
for preventive healthcare, linking iodine
deficiency correction to a shift towards less
malignant forms of thyroid cancer (19).

Additionally, complex relationships between
iodine intake and thyroid tumors, including factors
like delayed effects, dose thresholds, and
interactions with ionizing radiation, have been
reported (20.). Our findings align with these
complexities, demonstrating thyroid carcinoma in
15.9% of endemic cases. Despite limitations,
such as incomplete patient registration, our study
provides valuable insights. The increased use of
ultrasound facilitates early thyroid nodule
detection. Although technology development and
increased technological tool usage are common
factors in the rise of papillary cancer, our study
finds no statistical difference between groups,
attributing this to the absence of specific radiation
exposure.

In summary, our study reveals a decrease in
single nodular goiter incidence and an increase in
multinodular goiter due to iodine prophylaxis in
endemic regions. Uncontrolled iodine
prophylaxis, particularly in non-endemic regions,
is associated with an increased goiter
prevalence. While there's a decline in cancer
incidence linked to iodine intake, there's a
concurrent rise in papillary cancer. Endemic
regions exhibit different malignancy patterns, with
malignancy primarily found in single nodular
goiter in non-endemic areas and multinodular
goiter in endemic regions.

CONCLUSION

In  conclusion, data from endemic regions
demonstrate that uncontrolled iodine prophylaxis

reduces follicular cancer prevalence but
increases  papillary  carcinoma incidence.
Restricting iodized table salt use, under

controlled sanitary-epidemiological conditions in
endemic regions, may decrease follicular cancer
risk.
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Aurora B kinase inhibition intensifies cisplatin cytotoxicity in MCF7 breast
cancer cells

Aurora B kinaz inhibisyonu MCF7 meme kanseri hiicrelerinde sisplatin
sitotoksisitesini yogunlastirir
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ABSTRACT

Aim: Cancer, a complex and multifaceted group of diseases, poses a formidable challenge to global
health. Characterised by uncontrolled cell growth and proliferation, it manifests in diverse forms, each
with unique biological traits. Comprehending the intricate landscape of cancer biology stands as a
fundamental cornerstone in the pursuit of tailored therapeutic interventions. This research aimed to
explore the impact of inhibiting Aurora B kinase with BI-831266 on the anticancer efficacy of cisplatin
in MCF7 cells, contributing to our understanding of potential treatment strategies.

Materials and Methods: Good Cell Culture Practices were conducted in this research, where MCF7
human breast cancer cells were used in order to assess the therapeutic potential of the BI-831266 and
cisplatin combination. Regarding functional experiments, we employed in vitro cell proliferation assay,
2D clonogenic survival assay, 3D colony formation assay and wound-healing assay. To elucidate the
molecular mechanism underlying the observed functional outcomes, SDS-PAGE and Western blotting
experiments were additionally conducted.

Results: Our findings uncovered a synergistic interaction between inhibiting Aurora B kinase and
treating MCF7 cancer cells with cisplatin. The combined treatment significantly increased cisplatin's
cytotoxicity, hindered cancer cell migration, and influenced apoptotic pathways, as it is evident from
changes in key protein expressions.

Conclusion: Our study underscores the importance of directing focus towards Aurora B kinase to
amplify therapeutic outcomes of cisplatin in MCF7 breast cancer cells. This research offers valuable
insights into potential combination therapies, paving the way for a more efficacious and precisely
targeted approach to breast cancer treatment.

Keywords: Aurora B kinase inhibition, cisplatin, breast cancer.

oz

Amag: Karmagik ve ¢ok yonlii bir hastalik grubu olan kanser, kiiresel saglik agisindan zorlu bir sorun
teskil etmektedir. Kontrolsiiz hiicre bliyimesi ve ¢ogalmasi ile karakterize edilen bu hastalik, her biri
benzersiz biyolojik ézelliklere sahip olan cegitli formlarda kendini géstermektedir. Kanser biyolojisinin
karmasikhiginin anlagiimasi, hedefe ydnelik terapdtik miidahalelerin gelistiriimesi icin énemlidir. Bu
arastirma, Aurora B kinazin BI-831266 ile inhibe edilmesinin, MCF7 hiicrelerinde sisplatinin anti-tiimér
etkinligi Gzerindeki etkisini arastirmayi ve potansiyel tedavi stratejilerini anlamamiza katkida bulunmayi
amaclamaktadir.
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Gereg ve Yéntem: BI-831266 ve sisplatin kombinasyonunun terapétik potansiyelini dederlendirmek
amaciyla MCF7 insan meme kanseri hiicrelerinin kullanildigi bu arastirmada lyi Hiicre Kiiltiirii
Uygulamalari gerceklestiriimistir. Fonksiyonel deneylerle ilgili olarak, in vitro hiicre proliferasyon
analizi, 2D klonojenik sagkalim analizi, 3D koloni formasyon analizi ve yara iyilesme analizi uygulandi.
Gozlemlenen fonksiyonel sonuglarin altinda yatan molekliiler mekanizmayi agiklamak icin ayrica SDS-
PAGE ve Western blot deneyleri gerceklestirildi.

Bulgular: Bulgularimiz, MCF7 kanser hiicrelerinde Aurora B kinazin inhibe edilmesi ile sisplatin
tedavisi arasinda sinerjistik bir etkilesimi ortaya ¢ikardi. Kombinasyon tedavisinin, énemli protein
ifadelerindeki degisikliklerden de anlasilacagi lizere sisplatinin sitotoksisitesini 6nemli él¢tide arttirdigi,
kanser hiicresi gé¢linii engelledigi ve apoptotik yolaklari etkinlestirdigi belirlendi.

Sonug: Arastirmamiz, MCF7 meme kanseri hiicrelerinde sisplatinin terapétik yanitini arttirmak igin
Aurora B kinaz aktivitesini hedeflemenin dnemini vurgulamaktadir. Calismamiz, meme kanseri
tedavisinde daha etkili ve hedefe ybnelik bir yaklasim sunarak potansiyel kombinasyon tedavilerine

degerli katkilar saglamaktadir.

Anahtar Sézciikler: Aurora B kinaz inhibisyonu, sisplatin, meme kanseri.

INTRODUCTION

Breast cancer ranks as the most frequently
diagnosed cancer among women and stands as
the leading cause of cancer-related mortality for
women on a global scale. Its multifaceted nature
necessitates a comprehensive understanding of
genetic, environmental, and lifestyle factors
influencing its onset and progression (1-3).

Cisplatin is a widely used platinum-based
chemotherapy drug in the treatment of various
cancers, including testicular, ovarian, bladder,
and lung cancers. Its effectiveness stems from its
ability to interfere with the DNA replication
process, ultimately inducing cell death (4, 5).
While it is a well-established and effective
treatment for various solid tumours, such as
ovarian and testicular cancers, information about
its role in breast cancer has been more limited.
However, the use of cisplatin in breast cancer
remains an area of ongoing investigation, and its
inclusion in treatment regimens is not vyet
considered as a standard application (6, 7).

Human Aurora kinases (Aurora A, B and C) are a
family of serine/threonine protein kinases which
have crucial roles in the regulation of cell cycle
and the maintenance of genomic stability (8—10).
Of those, Aurora kinase B is a key factor of the
chromosomal passenger complex (CPC), playing
a pivotal role in cytokinesis and chromosome
condensation (11, 12). Dysregulation of Aurora
kinases has been implicated in various cancers,
making them attractive targets for anticancer
therapy. Inhibition of Aurora kinases disrupts the
cell cycle and induces mitotic defects, ultimately
leading to cell death (13-15). Several Aurora
kinase-targeted small molecule inhibitors are
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currently under investigation in preclinical and
clinical studies (16), holding promise for the
development of novel anti-neoplastic therapies
with a focus on disrupting aberrant cell division in
cancer cells.

In our study, we identified a synergistic
interaction between Aurora B kinase inhibition
and cisplatin treatment in MCF7 cancer cells. The
inhibition of Aurora B kinase markedly enhanced
the cytotoxic effect of cisplatin.. We further
revealed that the combined inhibition impaired
the migratory capacity of MCF7 cells, suggesting
a dual effect of enhancing cisplatin cytotoxicity
and impeding cancer cell migration. Additionally,
the assessment of apoptotic markers showed
significant changes in the expression levels of
fundamental proteins, such as cleaved-PARP

(cPARP), indicating potential modulation of
apoptotic  pathways by the combination
treatment. These outcomes underscore the

significance of targeting Aurora B kinase
alongside cisplatin in terms of augmenting
therapeutic responses in breast cancer.

MATERIALS AND METHODS
Chemicals

BI-831266 was kindly provided by Boehringer
Ingelheim via its open innovation platform
opnMe, available at https://opnme.com. Crystal
violet and dimethyl sulfoxide (DMSO) were
bought from Sigma-Aldrich (#c6158 and #D2438,
respectively). Cisplatin was obtained from Santa
Cruz (#sc-200896). Primary antibodies used in
this study were acquired from various suppliers:
anti-cPARP was obtained from Cell Signaling
Technology (#9541S), anti-p53 was obtained
from Santa Cruz (#sc-126); anti-BCL2 and anti-
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proCas3 were obtained from St John's
Laboratory  (#STJ96943 and #STJ97448,
respectively). The HRP(horseradish peroxidase)-
linked anti-mouse and anti-rabbit secondary
antibodies were sourced from ThermoFisher
(#31460 and #32430, respectively). UltraPure™
Low Melting Point Agarose was purchased from
ThermoFisher (Invitrogen - 16520050).

Mammalian cell culture techniques

DMEM, FBS, Trypsin-EDTA (0.25%) and dPBS
were obtained from ThermoFisher. The antibiotic
solution containing penicillin, streptomycin, and
amphotericin B was bought from Capricorn
(#AAS-B) Dr Alexander Hergovich (Evotec,
France) kindly provided human breast cancer cell
line MCF7. Unless otherwise stated, MCF7 cells
were maintained in DMEM supplemented with
10% FBS. and grown in humidity-saturated
incubators at 37°C supplied with 5% CO2. DMSO
was used to prepare BI-831266 stock solutions
stored at -80°C.

Crystal violet cell proliferation assay

Cells were seeded into 60-mm Petri dishes,
treated, and grown for 24 hours before further
treatment. At 10 days after seeding, cells were
fixed in methanol-acidic acid solution (3:1) for 5
minutes and stained with crystal violet solution
(0.5% wiv) for 15 minutes. The plates were gently
washed with distilled water to eliminate surplus
crystal violet and left to air-dry thoroughly. The
percentage of cell proliferation was calculated
according to densities of the stained cells
acquired by the ImageJ program (NIH) and the
data was analysed by comparing experimental
groups with control conditions.

Clonogenic survival assays

Clonogenic survival experiment was carried out
as indicated in (17). In brief, 1500 MCF7 cells in
the exponential phase were seeded into 60-mm
Petri dishes and incubated for 24 hours before
being subjected to BI831266 treatment with or
without cisplatin combination for an additional 24
hours. After 7-12 days incubation, colonies were
initially subjected to the methanol and acidic acid
(3:1) fixation, then stained with crystal violet
solution (0.5% w/v). Colonies were visualised and
counted by using an inverted microscope, and a
cluster of at least 50 cells was defined as a
colony. Plating efficiencies and survival fractions
were calculated as described in (18). Three
independent experiments were conducted for all
clonogenic survival experiments.
Anchorage-independent colony formation
assays

The anchorage-independent colony formation
assay (aka soft agar) was conducted to
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investigate the colony-forming ability of MCF7
cells in a three-dimensional environment as
described in (19) with some modifications. A
1.2% agarose solution was prepared in complete
cell culture medium and 2 mL of the agarose
solution was transferred into each well of the
culture dish. After allowing the agarose to solidify
at 4°C for 30 minutes, 2.5 x 10° cells were mixed
with 0.6% agarose solution in 1:1 dilution in order
to achieve a final concentration of 0.3% agarose,
which was then added on top of the solidified
base agar layer. Cells were incubated for at least
3 weeks, colony formation was monitored
regularly and fresh medium was added every 3-4
days. Ultimately, colonies underwent staining
using a 0.5% wi/v crystal violet solution and were
subsequently scanned.

Wound-healing assays

The wound-healing assay, a well-established
two-dimensional technique, was employed to
study collective migration of MCF7 cells,
following the procedure outlined in reference
(20). Logarithmically growing cells (4 x 10°) were
seeded in 6-well culture plates. After 24 hours, a
straight-line scratch was created in the cell
monolayer, and subsequent treatments were
applied for 24 hours. Images of the wound area
were captured at time points (Oth, 6th, 12th, and
24th hours) using an inverted microscope (Motic-
AE200). Image J software (NIH) analysed the
images, and wound closure was evaluated by
comparing 0 and 24-hour images, normalised to
the control set as 1. Three independent
experiments were conducted for all wound-
healing assays.

Western blotting experiments

Western blot analysis, following the method
described in reference (17), was conducted as
follows: cell pellets were suspended in standard
lysis buffer (SLB), incubated on ice for at least 60
minutes, and then centrifuged. The resulting
soluble protein fractions were mixed with
Laemmli SDS sample buffer and subjected to
five-minute-heat at 95°C. 12% SDS-PAGE was
used to separate proteins, which were then
transferred to a PVDF membrane, and blocked
with 5% skim milk in TBS-T. The membranes
were then incubated with specific antibodies
overnight, followed by probing with HRP-
conjugated secondary antibodies and exposure
to ECL substrates for chemiluminescent
detection. Densitometry analysis was performed
using the ImageJ program (NIH), and three
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technical replicates were conducted for all
Western blotting experiments. SLB: 20 mM Tris-
HCI, 150 mM NacCl, 10% glycerol, 1% NP-40, 0.5
mM EGTA, 20 mM beta-glycerophosphate, 5 mM
EDTA, 1 mM Na3vO4, 50 mM NaF, 0.5 mM
PMSF, 1 mM DTT, 1 mM benzamidine, 1 mM
leupeptin, pH 8.0; TBT-T: 50 mM Tris, 150 mM
NacCl, 0.5% Tween-20, pH 7.5.

Statistical analysis

GraphPad Prism software (GraphPad, CA, USA)
was used to generate graphics and study
statistical analyses and results were plotted using
the means * SEM. Statistical significance of
mean differences was assessed through a one-
tailed unpaired Student's t-test. Differences were
considered statistically significant when p-values
were below 0.05 (*), 0.01 (**), 0.001 (***) or
0.0001 (****) for all experiments.
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Figure-1. Treatment with BI-831266 restricts the
proliferation of MCF7 cancer cells.
(A) MCF7 cells were seeded into 60-mm petri dishes
and treated with BI-831266 (0 - 1 - 10 - 100 nM) for 72
h. After 10 days of seeding, cells were fixed using a
methanol-acidic acid solution and then subjected to
staining with a 0.5% w/v crystal violet solution.
(B) The ImageJ program (NIH) was utilised to
determine the percentage of cell proliferation based on
the densities of the stained cells, and the data were
analysed by comparing experimental groups with
control conditions.
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RESULTS

BI1-831266 inhibits the proliferation of MCF7
cancer cells

In our study, we initially assessed the impact of
BI-831266 on the proliferation of MCF7 breast
cancer cells, widely employed in breast cancer
research (21). Notably, BI-831266 suppressed
cell proliferation, causing nearly 50% eradication
at a concentration of 10 nM (Figure-1A, B).
Subsequently, we investigated the IC50 values
for BI-831266 and cisplatin in terms of clonogenic
survival in MCF7 cells. Both compounds
significantly inhibited clonogenic survival, with
IC50 values of 7.67 nM for BI-831266 and 2.89
pg/mL for cisplatin (Figure-2A, B and Figure-3A,
B). Overall, these findings demonstrate the
anticancer effect of BI-831266 in MCF7 cells.

cancer cell survival, primarily through apoptosis.
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Figure-2. BI-831266 treatment impedes the
clonogenic survival of MCF7 cancer cells.

(A) A consistent number of MCF7 cells were seeded in
60-mm petri dishes and allowed to adhere for 24 hours
before undergoing treatment with 0 - 1 - 5 - 10 - 50 -
100 nM BI831266 for 24 hours. Following an
incubation period of 7-12 days, colonies were fixed
with a methanol and acidic acid solution and
subsequently stained with 0.5% w/v crystal violet.
(B) Colony visualization and counting were performed
using an inverted microscope, defining a cluster of at
least 50 cells as a colony. Plating efficiencies and
survival fractions were calculated according to the
method outlined in reference (18) (n=3).
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Figure-3. Cisplatin  treatment inhibits the
clonogenic survival of MCF7 cancer cells.

(A) A consistent number of MCF7 cells were seeded in
60-mm petri dishes and allowed to adhere for 24 hours
before undergoing treatment with0-05-1-2-3-4 -
5 pg/mL cisplatin for 1 hour. Following an incubation
period of 7-12 days, colonies were fixed with a
methanol and acidic acid solution and subsequently
stained with 0.5% w/v crystal violet.

(B) Colony visualization and counting were performed
using an inverted microscope, defining a cluster of at
least 50 cells as a colony. Plating efficiencies and
survival fractions were calculated according to the
method outlined in reference (18) (n=3).

BI-831266 enhances the cytotoxic effects of
cisplatin in MCF7 cancer cells

In our combination experiments, we
systematically administered fixed or escalating
doses of BI-831266 followed by fixed or
escalating doses of cisplatin to MCF7 cells.
Employing this systematic approach (22) allowed
for a comprehensive exploration of potential
synergistic or antagonistic interactions between
the drugs. Initially, cells were treated with 7.5 nM
Bl 831266, a concentration corresponding to its
IC50 value, for 23 hours, combined with
escalating doses of cisplatin (0, 0.5, 1, and 2
pg/mL) for an additional one-hour period. The
combined administration of BI-831266 with
cisplatin significantly impeded cancer cell survival
(Figure-4A), with 7.5 nM BI-831266 in
combination with 1 and 2 pg/mL cisplatin
eradicating over 75% and 90% of cells,
respectively (Figure-4B).
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Figure-4. BI-831266 treatment potentiates the
cytotoxicity of cisplatin in MCF7 cancer cells.
(A) A consistent number of MCF7 cells were seeded in
60-mm petri dishes and allowed to adhere for 24 hours
before undergoing treatment with 7.5 nM BI-831266 for
23 hours then combined with 0 - 0.5-1 - 1.5 - 2 yg/mL
cisplatin for 1 hour. Following an incubation period of
7-12 days, colonies were fixed with a methanol and
acidic acid solution and subsequently stained with
0.5% w/v crystal violet.

(B) Colony visualization and counting were performed
using an inverted microscope, defining a cluster of at
least 50 cells as a colony. Plating efficiencies and
survival fractions were calculated according to the
method outlined in reference (18) (n=3).

Employing an alternate method, cells were
exposed to escalating doses of BI-831266 (0O, 1,
5, and 10 nM) for 23 hours, alongside a one-hour
treatment with 1.5 ug/mL cisplatin. While results
were not as pronounced as prior, BI-831266
significantly influenced cisplatin response in
cancer cells (Figure-5A, B). Notably, treatment
sequence, concentrations, and durations likely
impacted outcomes, suggesting the initial
approach induced further cell sensitization.

To confirm our findings, we conducted an
anchorage-independent growth assay, simulating
in vivo conditions. Cells in agarose were treated
with 7.5 nM BI-831266 and/or 0.5 pg/mL cisplatin
for at least 3 weeks. Figure-6 shows a significant
reduction in colony quantity and size with
combination treatment, affirming enhanced anti-
neoplastic effects of cisplatin through Aurora B
kinase inhibition.
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Figure-5. BI-831266 treatment increases the

anticancer potential of cisplatin in MCF7 cancer
cells.

(A) A consistent number of MCF7 cells were seeded in
60-mm petri dishes and allowed to adhere for 24 hours
before undergoing treatment with 0 - 1 - 5 - 10 nM BI-
831266 for 23 hours then combined with 1.5 pg/mL
cisplatin for 1 hour. Following an incubation period of
7-12 days, colonies were fixed with a methanol and
acidic acid solution and subsequently stained with
0.5% wiv crystal violet.
(B) Colony visualization and counting were performed
using an inverted microscope, defining a cluster of at
least 50 cells as a colony. Plating efficiencies and
survival fractions were calculated according to the
method outlined in reference (18) (n=3).

control

cisplatin BI831266

combination

Figure-6. The BI-831266 and cisplatin combination
reduces MCF7 tumour formation. A fixed percentage
of agarose solution in complete cell culture medium
was added to each well of a culture dish. After
solidification at 4°C for 30 minutes, a pre-determined
number of cells were mixed with the agarose solution
and added on top of the solidified base agar layer.
Cells were incubated for a minimum of 3 weeks with
regular monitoring and fresh medium with the indicated
drugs added every 3-4 days. Colonies were then
stained with a 0.5% wi/v crystal violet solution and
scanned.

Volume 63 Issue 3, September 2024 / Cilt 63 Say: 3, Eyliil 2024

The combination of BI-831266 and cisplatin
reduces the migratory capability of MCF7
cells

To assess the impact of the BI-831266 and
cisplatin combination on MCF7 cell migration, we
utilized in vitro wound-healing assays, a widely
employed tool in cell biology and cancer research
(23). Cells were treated with or without 7.5 nM BI-
831266 and/or 0.5 ug/mL cisplatin 24 hours post-
seeding, with microscopic images captured at the
6th, 12th, and 24th hours. The combination
treatment demonstrated a noteworthy effect on
cell migration, as evidenced by the fraction of
wound area closure, surpassing the effects of
individual treatments (Figure-7A, B). Collectively,
these findings highlight the significant influence of
the combination treatment on MCF7 cell
migration.
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Figure-7. The BI-831266 treatment combined with
cisplatin lowers the migration capacity of MCF7
cancer cells. Logarithmically growing cells were
seeded in 6-well culture plates. After 24 hours, a
straight-line scratch was introduced in the cell
monolayer, and subsequent treatments were
administered for 24 hours. Images of the wound area
were captured at various time points (0, 6, 12, and 24
hours) using an inverted microscope.
(B) Image J software (NIH) analysed the images, and
wound closure was assessed by comparing 0 and 24-
hour images, normalised to the control set as 1 (n=3).
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The BI-831266 and cisplatin combination
promotes an apoptotic response of MCF7
cancer cells

To explore the mechanisms inhibiting neoplastic
growth in MCF7 cells with BI-831266 and
cisplatin, we conducted experiments focusing on
apoptotic cell death. Western blotting included
control (DMSO-treated), cisplatin alone (20
pg/mL), BI-831266 alone (10 nM and 50 nM),
and two combination groups (20 ug/mL cisplatin
+ 10 nM or 50 nM BI-831266). Cells underwent
treatment either with BI-831266 for 24 hours,
cisplatin for one hour, or a combination treatment
with BI-831266 for 23 hours followed by cisplatin
for an additional one-hour period. Consistent with
previous findings (24, 25), a one-hour acute
treatment with cisplatin led to an increase in
cPARP activation compared to the control
(Figure-8A, B). Intriguingly, a 24-hour BI-831266
treatment  significantly  increased cPARP
activation in a dose-dependent manner, doubling
its levels (Figure-8A, B), suggesting its impact on
mitosis and cellular stress contributes to
apoptotic pathway activation through PARP
cleavage. In comparison to both the control and
individual treatments, the co-administration of
cisplatin with a higher BI-831266 concentration
resulted in a more pronounced induction of
cPARP activation, nearly tripling in magnitude
(Figure-8A, B), offering a potential explanation for
the enhanced effectiveness of the combination
treatment in inhibiting the cancerogenic growth of
MCF7 cells.

In our investigation, we focused on the role of
p53, a pivotal regulator of apoptosis, in response
to cellular stress or DNA damage. Treatment with
BI-831266 alone or in combination with cisplatin
led to a significant increase in p53 levels (Figure-
9). Surprisingly, the combination treatment did
not induce a higher level of p53 compared to BI-
831266 alone (Figure-9). Despite p53's known
role in apoptosis and the activation of cPARP
being indicative of apoptosis (26), our findings
suggest that alternative pathways, independent
of p53, may contribute to PARP cleavage (27,
28).

BCL-2 inhibits apoptosis by preserving
mitochondrial membrane integrity and
suppressing the release of pro-apoptotic factors
(29-31). In line with the observations regarding
cPARP, our experiments demonstrated a
significant reduction in BCL-2 protein levels
following treatment with BI-831266 alone or in
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combination with cisplatin; nevertheless, there
was no significant distinction between the effects
of BI-831266 alone and the combined treatments
(Figure-10A, B).
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Figure-8. The BI-831266 treatment alone or in
combination with cisplatin induces apoptotic cell
death through PARP cleavage.

(A) Western blotting with indicated antibodies of MCF7
cell lysates from cells treated with or without the
indicated drugs. The experiments were performed with
distinct treatment groups, including DMSO control,
cisplatin alone (20 pg/mL), BI-831266 alone (10 nM),
BI-831266 alone (50 nM), combination-1 (20 pg/mL
cisplatin + 10 nM BI 831266) and combination-2 (20
pg/mL cisplatin + 50 nM Bl 831266). Cells underwent
treatment either with BI-831266 for 24 hours, cisplatin
for one hour, or a combination treatment with BI-
831266 for 23 hours followed by cisplatin for an
additional one-hour period. After 24 hour-treatment
cells were collected and subjected to Western blotting
analysis.

(B) Histograms showing the expression profile of
cPARP  protein, obtained by densitometric
quantification of Western blots represented in A.
Arbitrary units were normalised to the expression of
the corresponding total protein (n=3).

Pro-Caspase 3, an inactive precursor of the
apoptosis-executing enzyme  Caspase 3,
undergoes cleavage activation crucial for
initiating programmed cell death (32). Our study

Ege Journal of Medicine / Ege Tip Dergisi



revealed that BI-831266 treatment induced
apoptotic activation comparable to cisplatin,
evident through pro-Caspase 3 cleavage (Figure-
11A, B). Interestingly, no significant difference in
pro-Caspase 3 protein levels was observed
between single-agent and combination
treatments (Figure-11A,B). In summary, our
findings highlight that Aurora B kinase inhibition
enhances the anticancer activity of cisplatin by
diminishing
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control

pd3
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12 3 4 5 6

Figure-9. The BI-831266 treatment increases p53
protein levels in MCF7 cancer cells.

(A) Western blotting with indicated antibodies of MCF7
cell lysates from cells treated with or without the
indicated drugs. The experiments were performed with
distinct treatment groups, including DMSO control,
cisplatin alone (20 yg/mL), BI-831266 alone (10 nM),
BI-831266 alone (50 nM), combination-1 (20 pg/mL
cisplatin + 10 nM Bl 831266) and combination-2 (20
pg/mL cisplatin + 50 nM Bl 831266). Cells underwent
treatment either with BI-831266 for 24 hours, cisplatin
for one hour, or a combination treatment with BI-
831266 for 23 hours followed by cisplatin for an
additional one-hour period. After 24 hour-treatment
cells were collected and subjected to Western blotting
analysis (n=3). Since there was no clear difference
between single and combination treatments, we did not
perform the densitometric analysis of the bands.
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Figure-10. The BI-831266 and cisplatin treatment
diminishes the level of anti-apoptotic protein
BCL2.

(A) Western blotting with indicated antibodies of MCF7
cell lysates from cells treated with or without the
indicated drugs. The experiments were performed with
distinct treatment groups, including DMSO control,
cisplatin alone (20 pg/mL), BI-831266 alone (10 nM),
BI-831266 alone (50 nM), combination-1 (20 pg/mL
cisplatin + 10 nM BI 831266) and combination-2 (20
pg/mL cisplatin + 50 nM BI 831266). Cells underwent
treatment either with BI-831266 for 24 hours, cisplatin
for one hour, or a combination treatment with BI-
831266 for 23 hours followed by cisplatin for an
additional one-hour period. After 24 hour-treatment
cells were collected and subjected to Western blotting
analysis.

(B) Histograms showing the expression profile of BCL2
protein, obtained by densitometric quantification of
Western blots represented in A. Arbitrary units were
normalised to the expression of the corresponding total
protein (n=3). *unspecific band.
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Figure-11. The combination of BI-831266 and
cisplatin decreases the level of pro-Caspase 3.
(A) Western blotting with indicated antibodies of MCF7
cell lysates from cells treated with or without the
indicated drugs. The experiments were performed with
distinct treatment groups, including DMSO control,
cisplatin alone (20 ug/mL), BI-831266 alone (10 nM),
BI-831266 alone (50 nM), combination-1 (20 pg/mL
cisplatin + 10 nM Bl 831266) and combination-2 (20
pg/mL cisplatin + 50 nM Bl 831266). Cells underwent
treatment either with BI-831266 for 24 hours, cisplatin
for one hour, or a combination treatment with BI-
831266 for 23 hours followed by cisplatin for an
additional one-hour period. After 24 hour-treatment
cells were collected and subjected to Western blotting
analysis.

(B) Histograms showing the expression profile of BCL2
protein, obtained by densitometric quantification of
Western blots represented in A. Arbitrary units were
normalised to the expression of the corresponding total
protein (n=3).

DISCUSSION

Breast cancer, a pervasive malignancy,
epitomizes the intricate interplay of molecular
factors shaping its pathogenesis. Globally, breast
cancer ranks as the most common cancer among
women, with an alarming incidence (3). Analysis
of publicly accessible databases additionally
indicated a substantial correlation between
heightened Aurora kinase B expression and
diminished survival rates among individuals
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diagnosed with breast cancer (33). Furthermore,
the expression of Aurora kinase B has been
recognized as a prognostic indicator in
glioblastoma (34), gastric cancer (35), and oral
cancer (36). Elevated expression of Aurora
kinase B was also observed in prostate cancer
tissues in comparison to healthy controls (37).

The fundamental roles played by Aurora kinases,
coupled with their abnormal expression observed
in various tumour types, have led to the
exploration of several small molecule inhibitors
as potential cancer treatments. Among others,
BI-831266 is a powerful and specifically targeted
low-molecular-weight inhibitor designed to act on
Aurora kinase B. Preclinical investigations
indicate that BI-831266 impedes the growth of
cell lines associated with prostate cancer, human

non-small cell lung cancer, and pancreatic
cancer. Moreover, in murine xenograft tumour
(HCT116) models, BxPC3 pancreatic
adenocarcinoma, and NCI-H460 NSCLC, a
constant  24-hour infusion of BI-831266
demonstrated tumour regression and inhibited
growth, as reported in internal data from

Boehringer Ingelheim (38). To the best of our
knowledge, no preclinical study has been
undertaken to explore the anti-neoplastic role of
Bl 831266 in breast cancer cell lines. In our
research, we discovered a synergistic effect
between Aurora B kinase inhibition and cisplatin
treatment in MCF7 cancer cells. Specifically, we
revealed that the inhibition of Aurora B kinase
significantly enhanced the cytotoxicity of cisplatin.
Furthermore, we found that the combination of
Aurora B kinase inhibition and cisplatin impaired
the migratory capacity of MCF7 cells. This finding
indicates a potential dual effect, not only
enhancing the cytotoxicity of cisplatin but also
hampering the migratory ability of cancer cells.
Finally, our investigation included an assessment
of the protein expression levels of key apoptotic
markers in MCF7 cells subjected to cisplatin
treatment, both in the presence and absence of
Aurora B kinase inhibition. Our findings revealed
significant alterations in the expression levels of
crucial apoptotic proteins including cPARP,
suggesting that the combination of Aurora B
kinase inhibition and cisplatin treatment may
modulate apoptotic pathways. These findings
highlight the significance of targeting Aurora
kinase B in conjunction with cisplatin to enhance
the therapeutic response in MCF7 breast cancer
cells.
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Cancer cells often develop resistance to single-
agent therapies over time. Therefore, the
combination of small molecule inhibitors with
chemotherapy agents represents a multifaceted
and effective approach to combat the complexity
of cancer, addressing both the heterogeneity of
tumours and the challenges associated with drug
resistance. Larsen et al. found barasertib to
selectively impede the growth of fulvestrant-
resistant T47D breast cancer cell lines (39).
Barasertib prompted the degradation of Aurora
kinase B, resulting in mitotic errors, and initiated
apoptotic cell death. This was substantiated by
the accumulation of SubG1l cells and PARP
cleavage observed in the fulvestrant-resistant
cells (39). Our experiments also revealed that
treatment with BI-831266 as a single agent
robustly restrained the growth of MCF7 cancer
cells and induced apoptosis, as indicated by the
activity of cleaved-PARP. Further studies will
reveal which apoptotic pathways are activated
upon the Bl 831266-dependent Aurora kinase B
inhibition. As mentioned earlier, we found that BI-
831266 treatment significantly increases the
anticancer potential of cisplatin in MCF7 cells.
Subsequent investigations will elucidate whether
BI-831266 exhibits efficacy in targeting cisplatin-
resistant MCF7 breast  cancer  cells.
Understanding its effectiveness in resistant cells
could pave the way for the development of more
robust and adaptable therapeutic strategies for
breast cancer patients, especially those with
limited responsiveness to conventional
treatments. Testing the effect of a compound in
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Distal pankreatektomide pankreas gudiigiini kapatma yontemlerinin
postoperatif pankreatik fistiil lizerine etkisi

Effect of pancreas stump closing methods in distal pancreatectomy on
postoperative pancreatic fistula
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0z
Amag: Calismamizda, distal pankreatektomi (DP)'de pankreas gudigund kapatma yoéntemleri ile
postoperatif pankreatik fistil (POPF) arasindaki iliskinin arastirilmasi amacglanmistir.

Gere¢ ve Yontem: Hastanemizde 2017-2023 yillarinda DP uygulanan hastalar, retrospektif olarak
tarandi. Hastalar, ISGPF 2016 tanimlamasina gére POPF gelisen grup ve gelismeyen grup olmak
Uzere iki gruba ayrildi. Guduk kapatma yéntemleri; sutlrasyon, stapler kullanimi, stapler kullanimini
takiben sitlirasyon olmak Uzere 3 grupta incelendi. Uygulanan her ydntemin sonucunda POPF
gorulen ve gorilmeyen gruplar karsilastirilarak yontemlerin her birinin POPF ile iliskisi istatistiksel
acidan deg@erlendirildi.

Bulgular: Calismaya 27 hasta dahil edildi. Hastalardan 10’una (%37,1) pankreas timord, 11’ine
(%40,7) pankreasa invazyon gosteren baska organ timori, 5’ine (%18,5) travma, 1’ine (%3,7) kist
hidatik nedeniyle DP uygulanmisti. Hastalarin 16’s1 (%59,3) erkek, 11’i (%40,7) kadindi. Ortanca yas
63 (44-70) idi. POPF gorilmeyen hasta sayisi 20 (%74) iken POPF gériilen hasta sayisi 7 (%26) idi.
POPF gorilmeyen grupta pankreas giduginu kapatma yontemi sitirasyon olan hasta sayisi 11
(%55), stapler kullanimi olan 8 (%40), stapler kullanimini takiben suturasyon olan 1 (%5) idi. POPF
gorulen grupta pankreas gudiguni kapatma yontemi sitirasyon olan hasta sayisi 3 (%42,8), stapler
kullanimi olan 2 (%28,6), stapler kullanimini takiben sitirasyon olan hasta sayisi 2 (%28,6) idi.
Gruplar arasinda istatistiksel olarak anlaml fark saptanmadi (p:0,232).

Sonug: Calismamizda pankreas gidind kapatma yontemleri ile POPF arasinda anlamli iligki
saptanmadi. Ancak ydntemlerin birbirinden Ustin oldugunu gdsteren farkli ¢alismalar da literatirde
mevcuttur. ilerleyen dénemde konuyla ilgili daha fazla calisma yapiimasi konunun aydinlatiimasinda
oldukga faydali olacaktir.

Anahtar Sozciikler: Distal pankreatektomi, postoperatif pankreatik fistll, gudik kapatma.

ABSTRACT

Aim: Our study aimed to investigate the relationship between the pancreatic stump closure methods
and postoperative pancreatic fistula (POPF) in distal pancreatectomy (DP).

Materials and Methods: Patients who underwent DP in our hospital between 2017 and 2023 were
retrospectively scanned. The patients were divided into two groups, the group that developed POPF
and the group that did not develop, according to the ISGPF 2016 definition.
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The stump closure methods used in the operation are; They were examined in 3 groups: suturing,
stapler use, and stapler use followed by suturing. By comparing the groups with and without POPF as
a result of each method applied, the relationship of each method with POPF was evaluated statistically.

Results: In the study, 27 patients were enrolled. Among the patients who underwent DP, 10 had a
pancreatic tumor, 11 had a tumor of another organ that invaded the pancreas, 5 had a trauma, and 1
had a hydatid cyst. 16 (59.3%) of the patients were male and 11 (40.7%) were female. The median
age was 63 (44-70). While the number of patients without POPF was 20 (74%), the number of patients
with POPF was 7 (26%). In the group without POPF, the number of patients whose method of closing
the pancreatic stump was suture was 11 (55%), 8 (40%) had the use of stapler, and 1 (5%) had the
use of stapler followed by suture. In the group with POPF, the number of patients whose method of
closing the pancreatic stump was suture was 3 (42.8%), 2 (28.6%) had the use of stapler, and 2
(28.6%) had suture following the use of stapler. There was no statistically significant difference
between the groups (p:0.232).

Conclusion: No significant relationship was found between the pancreatic stump closure methods
and POPF in our study. However, there are also different studies in the literature showing that the
methods are superior to each other. Further studies on the subject in the future will be quite beneficial
in shedding light on the issue.

Keywords: Distal pancreatectomy, postoperative pancreatic fistula, stump closure.

GIRIS morbidite ve mortalite ile uzun dénemde hasta

Distal pankreatektomi (DP); pankreas benign ve
malign neoplazmlari, kronik pankreatit ve
pankreas hasari ile sonuglanan travmalar gibi
cesitli  endikasyonlarla uygulanan &6nemli bir
abdominal cerrahi prosedurdir. DP sonrasinda
en sik kargilasilan ve ayni zamanda en 6nemli
g6rulen komplikasyon ise postoperatif pankreatik
fistuldir (POPF) (1). Literatirde DP sonrasi
POPF insidansi yaklasik %20-35 olarak
bildiriimistir. Kanama, sepsis, organ yetmezIigi,
uzun slre hastanede kalis ve hatta 6lim riskinde
artig ile iligkili bulunmustur (2, 3, 4). Bu nedenle
POPF insidansinin azaltiimasi, kisa dénemde

sonuglari agisindan dnemli bir hedeftir. Bu hedefi
gerceklestirmek ise risk faktorlerini saptayarak
POPF’u Onlemeye yonelik stratejilerin
gelistiriimesi ile mumkdnduar (5). Literaturde risk
faktorlerini arastiran pek ¢ok g¢alismanin arasinda
DP’de pankreas guduguna kapatma
yontemindeki farkli tercihlerin POPF ile iligkisini
arastiran g¢alismalar da mevcuttur. Ancak
kapatma ydntemi tercihlerini  karsilastiran
calismalarda farkli sonuglara ulasiimis olup,
genel anlamda ydntemlerin birbirlerine Ustunligu
net olarak ortaya konamamistir (Tablo-1).

Tablo-1. Pankreas gidiuguniu kapatma yonteminin POPF ile iligkisini arastiran ¢alismalar ve sonuglari.

Arastirma

Hasta sayisi

POPF sikhig:

il Yazar tiirti (stapler: siitir) POPF tipi (stapler : siitiir) Sonug
Okano ve : . .
2008 arkadaslari (6) Tek merkezli 24:11 POPF 3/24: 3/11 Anlamli fark yok
Diener ve : . .
2011 arkadaslari (21) Cok merkezli 177 : 175 POPF 36/177 : 36/175 Anlamli fark yok
Stapler grubunda
Ban ve . . . anlamli olarak daha
2012 arkadaslari (13) Cok merkezli 224 : 164 CR-POPF  47/224 : 83/164 az CR-POPF
gorilmas
Zhang ve : . .
2014 arkadaglari (20) Meta-analiz 576 : 1242 CR-POPF  87/576 :178/1242  Anlamli fark yok
Stapler grubunda
Ecker ve ; . . anlamli olarak daha
2017 arkadaslan (10) Cok merkezli 1344 : 508 CR-POPF  171/1344 : 97/508 az CR-POPF
gorilmuas
Shen ve : . .
2019 arkadaslari (5) Tek merkezli 137 :74 CR-POPF  18/137:15/74 Anlamli fark yok
Maggino ve : . .
2019 arkadaslari (4) Tek merkezli 130: 141 CR-POPF  24/130: 30/141 Anlamli fark yok
Rozich ve : . .
2019 arkadaslari (11) Tek merkezli 86:170 CR-POPF  6/86 : 33/170 Anlamli fark yok
2020 Hiyoshive Tek merkezli 2314 CR-POPF  8/23:8/14 Anlamli fark yok

arkadaslan (22)

Kisaltmalar: POPF-Postoperatif Pankreatik Fistiil. CR-POPF-Klinik lliskili Postoperatif Pankreatik Fistdil.
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Tablo-2. Parametreler ile POPF arasindaki iligki.

Tiim hastalar POPF yok POPF var
n=27 n=20 n=7 p degeri
Yas (yil), ortanca (Q1-Q3) 63 (44-70) 65 (51-70) 44 (21-67) 0,104
Cinsiyet, n (%) 0,391*
Erkek 16 (59,3) 13 (65) 3(42,9)
Kadin 11 (40,7) 7 (35) 4(57,1)
VKi (kg/m®), ortanca (Q1-Q3) 22,5 (22,1-24,5) 22,9 (22,1-24,4) 22,5 (22,1-24,5) 0,646
PNI, ortalamaS$S 34,319,3 33,7+8,3 36,1+12,3 0,565
CKi, ortanca (Q1-Q3) 3(0-4) 3,5(1,3-4) 2 (0-3) 0,116
ASA skoru, n (%) 0,608

1 4 (14,8) 3(15) 1(14,3)

2 15 (55,6) 10 (50) 5 (71,4)

3 4 (14,8) 4 (20) 0

4 4 (14,8) 3(15) 1(14,3)

Sigara (+), n (%) 7 (25,9) 4 (20) 3(42,9) 0,328*
Neoadjuvan (+), n (%) 3(11,1) 2(10) 1(14,3) 1,000*
Pankreas konturu, n (%) 1,000*

Diz 10 (37) 7 (35) 3(42,9)

Dalgali 17 (63) 13 (65) 4(57,1)

Preoperatif hemoglobin (g/dL), 11,842,3 11,6+2,2 12,412,7 0,442
ortalamazS$S

Postoperatif Hemoglobin (g/dL), 10,6+1,7 10,4+1,8 11,4114 0,194
ortalamazS$S

Hemoglobin disiisii (+), n (%) 19 (70,4) 15 (75) 4(57,1) 0,633*
Multivisseral rezeksiyon (+), n (%) 18 (66,7) 15 (75) 3(42)9) 0,175*
Splenektomi (+), n (%) 23 (85,2) 16 (80) 7 (100) 0,545*
Patoloji, n (%) 0,172

Pankreatik timor 10 (37,1) 7 (35) 3(42)9)

Non-pankreatik timor 11 (40,7) 10 (50) 1(14,3)

Tumor disi 6 (22,2) 3(15) 3(42,9)
Laparoskopik, n (%) 3(11,1) 2 (10) 1(14,3) 1,000*
Pankreas kapatma yontemi, n (%) 0,232

Situr 14 (51,9) 11 (55) 3(42,8)

Stapler 10 (37) 8 (40) 2 (28,6)

Hem situr hem stapler 3(11,1) 1(5) 2 (28,6)

Operasyon siiresi (dk), ortalama+SS 241495 244196 233101 0,808
Clavien Dindo skoru, n (%) 0,388

1 13 (48,1) 10 (50) 3(42,9)

2 4 (14,8) 3(15) 1(14,3)

3 6 (22,2) 4 (20) 2 (28,6)

4 1(3,7) 0 1(14,3)

5 3(11,1) 3 (15) 0

*Fisher's Exact test kullanildi.

Kisaltmalar: ASA-Amerikan Anestezistler Birligi. CKI-Charlson Komorbidite indeksi. PNi-Prognostik Nutrisyonel indeks.

SS-Standart Sapma. VKI-Viicut Kitle indeksi.

GEREG ve YONTEM

Veri toplama yontemi ve araglar

T.C. Saglik Bilimleri Universitesi izmir Tepecik
Egitim ve Arastirma Hastanesi 10/01/2024 tarihli
Girisimsel Olmayan Etik Kurulu’nda 2023/12-05
numarall karar ile onay alindiktan sonra
calismaya baglandi. Calismada T.C. Saglik
Bilimleri Universitesi izmir Tepecik Egitim ve
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Arastirma Hastanesi'nde 2017-2023 yillarinda
DP uygulanan hastalar, hastane veritabani
(Probel HBYS, v1, izmir, Tirkiye) Uzerinden
retrospektif olarak tarandi. Hastalar, International
Study Group for Pancreatic Fistula (ISGPF) 2016
tanimlamasina goére POPF gelisen grup (Grade B,
C) ve gelismeyen grup (biyokimyasal kagak dahil)
olmak uzere iki gruba ayrildi. Operasyonda
uygulanan gidik kapatma ydntemleri ise;
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sutlrasyon, stapler, stapler kullanimini takiben
sutlrasyon olmak Uzere 3 grupta incelendi.
Uygulanan her yodntemin sonucunda POPF
goérilen ve goérlilmeyen gruplar karsilastirilarak
yontemlerin  her birinin  POPF ile iligkisi
istatistiksel agidan degerlendirildi.

Pankreas kapatma yontemi

Sitirasyon yonteminde 3/0 atravmatik ipek ile
devamli dikis ve takiben U sitlrler ile takviye
uygulandi. Stapler yonteminde ise lineer stapler
(GIA Autosuture, 4.8 mm, DST Serisi, Covidien
Medtronic, Minneapolis, ABD) kullanildi.
istatistiksel Yontem

istatistiksel analizler SPSS versiyon 25.0 yazilimi

kullanilarak  yapildi.  Degigkenlerin  normal
dagilima uygunlugu analitik yontemler
(Kolmogorov-Smirnov/ShapiroWilk testleri)
kullanilarak incelendi. Tanimlayici analizler
normal dagilan degiskenler igin
ortalamatzstandart sapma, normal dagilim

gostermeyenlerde ortanca (¢eyrek deger araligi)
kullanilarak  verildi. Demografik  6zelliklerin
frekans ve yluzde degerleri verilerek tanimlayici
istatistikleri yapildi. Surekli verilerde normal
dagilim go6steren bagimsiz gruplarda t-testi,
normal dagilmayanlarda Mann-Whitney U testi
kullanildr. Kategorik  verilerin analizinde
Pearson’s Ki-Kare veya Fisher's Exact Ki-Kare
testi kullanildi. Potansiyel risk faktorlerini bulmak
icin tek degiskenli analiz ve daha sonra bagimsiz
faktdrleri tanimlamak icin ¢ok degdiskenli analiz
yapildi. p<0.05 degeri istatistiksel olarak anlamli
kabul edildi.

BULGULAR

Calismaya 27 hasta dahil edildi. Hastalardan
10'una (%37,1) pankreas timorl, 11’ine (%40,7)
pankreasa invazyon gosteren baska organ
timord, 5’ine (%18,5) travma, 1'ine (%3,7) kist
hidatik nedeniyle DP uygulanmigti. Hastalarin
16’s1  (%59,3) erkek, 11i (%40,7) kadindi.
Ortanca yas 63 (44-70) idi. POPF gérulmeyen
hasta sayisi 20 (%74) iken POPF gorllen hasta
sayisl 7 (%26) idi. Pankreas gudugund kapatma
yontemi sltlrasyon olan hasta sayisi 14 (%51,9),
stapler kullanimi olan hasta sayisi 10 (%37),
stapler kullanimini takiben sitirasyon olan hasta
sayisi 3 (%11,1) idi. POPF gorilmeyen grupta
pankreas guduguni kapatma yontemi sutlirasyon
olan hasta sayisi 14 (%51,9), stapler kullanimi
olan hasta sayisi 10 (%37), stapler kullanimini
takiben sitiurasyon olan hasta sayisi 3 (%11,1)
idi. POPF gobrulen grupta pankreas gudugunu
kapatma yéntemi sitlrasyon olan hasta sayisi 3
(%42,8), stapler kullanimi olan hasta sayisi 2
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(%28,6), stapler kullanimini takiben sutirasyon
olan hasta sayisi 2 (%28,6) idi. Gruplar arasinda
istatistiksel olarak anlamli fark saptanmadi
(p:0,232) (Tablo-2). Tek degiskenli ve c¢ok
degiskenli analizlerin sonucunda da kapatma
yontemi ve diger parametreler ile POPF arasinda
istatistiksel agidan anlamli iliski saptanmadi.

TARTISMA

DP sonrasi POPF insidansini azaltmaya ydnelik
calismalar literatiirde yillardir Gzerinde durulmus
bir konudur. Son yillarda pankreas
transeksiyonunun stapler ile yapilmasi popdulerize
olmus olsa da pankreas gudugunun
kapatilmasinda hangi yontemin uygulanmasi
durumunda POPF insidansinin azalacagina dair
net bir sonuca ulagilamamistir (4, 6, 7). Bu
anlamda konu guincelligini korumaktadir.

Calismamizda DP operasyonlarinda uygulanan
kapatma yontemlerinin POPF (izerine etkisi yani
sira literatirde bahsedilen risk faktorlerinin
etkinligi de arastirildi. Sézgelimi; DP sonrasi
POPF igin risk faktorlerinin arastirildigi, Chong ve
arkadaglarinin 43 makale Uzerinden yaptigi bir
meta-analizde POPF ile iligkili bulunan baslca
risk faktorleri olarak geng¢ yas, disiuk serum
albimin degeri, uzun operasyon suresi, yuksek
BMI, non-pankreatik kanser, yumusak pankreas,
kalin pankreas, agik cerrahi yontem, splenektomi,
multivisseral rezeksiyon ve vaskiler rezeksiyon
gOsterilmistir  (8). Literatirde daha &nceki
calismalarda ileri yas POPF icin risk faktoru
olarak gérulmekteyken, Chong ve arkadaslarinin
yaptigi meta-analizde o©nceki bilgilerden farkh
olarak geng yasin bir risk faktéri oldugu sonucu
ortaya konmustur (9-12). Calismamizda ise genel
literatirle uyumlu olarak geng¢ hastalarda DP
sonrasi POPF’un anlaml olgcide daha c¢ok
goruldiguni saptadik.

Kapatma yontemlerinin  POPF insidansini
etkilemesi konusunda literatlirde farkli calismalar
mevcuttur. Ban ve arkadaglarinin yapmis oldugu,
388 hastayl iceren multisentrik calismada DP
yapilmis olan hastalarda stapler ile kapatmanin
sutirasyon ile kapatmaya Ustinligu ortaya
konmustur (15). Sa Cunha ve arkadaslarinin
yaptigi randomize FIABLE calismasinda stapler
ile kapatmanin sitirasyon ile kapatmaya Ustin
oldugu sonucuna ulasiimistir (14). Buna karsin
Futagawa ve arkadaglarinin yaptigi calismadaki
gibi literatirde yer alan benzer genis serili
calismalarda sutlirasyon ile kapatmanin stapler
ile kapatmaya ustin oldugu vurgulanmistir (15-
17). Zhang ve arkadaslarinin yaptigi ¢alisma ile
aynl sonuca ulasmis olan benzer galismalarda
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ise iki teknigin sonuglari arasinda anlaml fark
ortaya konamamistir (18-20). Cok merkezli
randomize kontrolli DISPACT c¢alismasi ile
Chong ve arkadaslarinin 2021’de yaptigi meta-
analiz sonucunda da kapatma ydntemlerinin
birbirine Ustlnligiu olmadigr gosterilmistir (8, 21).
Bu sonugla uyumlu olarak g¢alismamizda da
pankreas gudigund kapatma yontemlerinin
birbirine Ustunligu saptanmadi.

Calismamizdaki veriler tek degiskenli ve ¢ok
degiskenli analiz ile istatistiksel agidan
degerlendirilmistir. Fakat ¢alismamizdaki hasta
sayisinin az olmasi ¢ok saglikh bir alt grup analizi
yapilmasini  mimkin kilmamistir. Bu durum,
calismanin istatistiksel gicind distren énemli
bir faktoér olarak kisitlayici rol oynamistir. Ancak
bu kisitlayici duruma ragmen g¢alismamizdaki

yorumlayarak literatire ve bilime katkida

bulundugumuz kanaatindeyiz.

SONUG

DP sonrasi en 6nemli komplikasyon olan POPF,
hastanede yatis suresinin uzatmasi yani sira
Onemli bir morbidite sebebi olmaya devam
etmektedir. Ancak literatirde uzun suredir
aragtirilan ve tartigilan bir konu olmasina ragmen
ortak bir konsensus saglayacak net bilgilere hala
ulasilamamistir. Farkli sonuglarin ve goéruslerin
oldugu bu konuda konsensus saglanabilmesi
amaciyla ilerleyen dénemde konuyla ilgili daha
fazla calisma yapilmasi literatlire oldukga degerli
katkilar saglayacaktir. Ozellikle de yiiksek hacimli
merkezler ile ¢ok merkezli galismalarin
yapilmasina ihtiyag vardir.

verileri uygun istatistiksel yontemlerle .

degerlendirdik. Béylece pankreas cerrahisinde ¢'kar atismasi: Galismamizda cikar catismasi
hala tartisilagelen onemli bir  konuyu yoktur.

merkezimizdeki hastalarin sonuglari ile
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ABSTRACT

Aim: Tetanus is an infection characterized by muscle spasms and trismus caused by toxins produced
by Clostridium tetani. Although tetanus is a vaccine-preventable disease, it continues to be a public
health problem in developing countries with high mortality rates.

This study was conducted to evaluate the clinical profile and outcome of tetanus patients and
determine the factors affecting the hospitalization unit, the length of hospital stay, and mortality.
Materials and Methods: This is a retrospective cross-sectional study conducted with patients
diagnosed with tetanus in a tertiary care emergency department (ED) in Somalia. The relationship of
demographic data, symptoms, laboratory findings, applied treatment methods with the hospitalization
unit (regular inpatient floor/intensive care unit), length of hospital stay, and mortality were analyzed.
Results: Sixty-seven patients diagnosed with tetanus during a 4-year study period were included. The
median patient age was 10.0 (5.0-13.0) years and 73,1% were males. Generalized muscle spasm
(85,7%) was the most common symptom, benzodiazepines (95,5%.) were the most commonly used
medications, and the mean length of hospital stay was 10.73+8.15 days. The rate of patients
hospitalized in the ICU was 20,9%. The overall mortality rate was calculated as 19,5%. The presence
of opisthotonus, neck stiffness, risus sardonicus, generalized muscle spasm, and dyspnea significantly
correlated with mortality (p<0.05).

Conclusion: Tetanus remains a significant public health problem with high mortality in Somalia. Late-
stage clinical findings at ED presentation are strongly associated with admission to the intensive care
unit and mortality.

Keywords: Tetanus, treatment, mortality

0z

Amag: Tetanos, Clostridium tetani adli bakterinin (rettigi toksinlerin neden oldugu kas spazmlari ve
trismusla karakterize bir enfeksiyondur. Tetanoz asiyla &énlenebilir bir hastalik olmasina ragmen
gelismekte olan (llkelerde 6lim oranlarinin yiksek oldugu bir halk saghgi sorunu olmaya devam
etmektedir.

Bu calisma, tetanos hastalarinin klinik profillerini ve sonuglarini degerlendirmek, hospitalizasyon
Unitesini, hastanede kalis siiresini ve mortaliteyi etkileyen faktérleri belilemek amaciyla yapildi.

Gereg¢ ve Yontem: Bu calisma; Somali'deki li¢lincli basamak bir acil serviste tetanos tanisi alan
hastalarla yiiriitilen retrospektif, kesitsel bir calismadir.
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Demografik veriler, semptomlar, laboratuvar bulgulari ve uygulanan tedavi ybntemleri ile
hospitalizasyon (nitesi (servis/yogun bakim (initesi), hastanede kalis siiresi ve mortalite iliskisi analiz
edildi.

Bulgular: Dért yillik ¢alisma stiresinde tetanos tanisi alan 67 hasta g¢alismaya dabhil edildi. Hastalarin
ortalama yasi 10.0 (5.0-13.0) yil olup %73,1'i erkekti. En sik gériilen semptom jeneralize kas spazmi
(%85,7), en sik kullanilan ilag ise benzodiazepinler (%95,5) idi ve ortalama hastanede kalig siiresi
10,73+8,15 giindi. Yogun bakimda yatan hasta orani ise %20,9 olarak saptandi. Toplam mortalite
orani ise %19,5 olarak hesaplandi. Opistotonus, boyun sertligi, risus sardonicus, jeneralize kas
spazmi ve dispne varligi mortalite ile anlamli korelasyon géstermistir (p<0.05).

Sonug: Tetanos Somali'de mortalitesi yiiksek, énemli bir halk saghgi sorunu olmaya devam
etmektedir. Acil servise basvuru sirasinda ge¢ dénem klinik bulgular olmasi, hastanin yogun bakim

Unitesine kabulii ve mortalite ile gii¢lii bir sekilde iligkilidir.

Anahtar Sozciikler. Tetanos, tedavi, mortalite.

INTRODUCTION

Tetanus; is a potentially life-threatening infectious
disease caused by the gram-positive Clostridium
tetani bacillus, associated with high mortality
rates (1, 2). Tetanospasmin and tetanolysin
toxins secreted by Clostridium tetani cause local
inflammation by acting on the gangliosides in
local nerve terminals (3). While trismus is mostly
the first symptom, wrinkled facial expression (i.e.,
risus sardonicus), widespread muscle spasms
with severe pain, drooling, urinary incontinence,
stool incontinence, and spasm of the back
muscles (i.e., opisthotonus) causing respiratory
distress are the main clinical features (4).
Diagnosis is made clinically.  Physical
examination findings and immunization history
aid in diagnostic management, but there are no
definitive laboratory tests that can be helpful in
diagnosis (5). On the other hand, treatment is
based on the destruction of the organism with
antibiotics such as penicillin G or metronidazole,
neutralization of the toxin with tetanus
immunoglobulin, and supportive measures such
as mechanical ventilation, sedation, and muscle
paralysis (6).

Tetanus is usually encountered in unvaccinated
or under-vaccinated populations (4). It continues
to be a public health problem in developing
countries with high morbidity and mortality rates
(7). Therefore, it is vital to know the relationship
between clinical data and outcomes, including
mortality due to its potentially fatal course.

This study retrospectively analyzed the clinical
data and the factors affecting the length of
hospital stay, the hospitalization unit, and
mortality in patients diagnosed with tetanus in an
emergency department.

MATERIALS and METHODS

Patients who were clinically diagnosed with
tetanus between January 2018 and December

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024

2021 in the Emergency Department of Somalia
Mogadishu Tulrkiye Training and Research
Hospital and subsequently admitted were
retrospectively analyzed. The diagnosis of
tetanus was entirely clinical and based on the
presence of one or more of the following: (i)
rigidity of the neck and/or abdomen/neck
stiffness, (i) lockjaw, (iii) risus sardonicus
(sustained spasm of the facial muscles) or
generalized muscle contractions. Patients with
acute hypertonia of other causes (e.g. meningitis,
encephalitis) were excluded. Patients of all age
groups were included in this study. However, it
did not include the patients discharged from the
ED, patients who voluntarily left the hospital
against medical advice, or those who had a
diagnosis other than tetanus after being
hospitalized. In addition, patients with incomplete
data were excluded. The study was approved by
the Ethical Review Committee of the same
institution  (2022/9184). Data including the
demographic characteristics of the patients, date
of presentation, clinical findings on presentation
such as opisthotonus, neck stiffness, lockjaw,
risus sardonicus, generalized muscle spasm,
dysphagia, dyspnea, and fever were retrieved
from electronic patient folders and recorded to a
computer database. This database also included
data regarding hospitalization units (regular
inpatient  floor/intensive care unit), applied
treatment methods, length of hospital stay, and
mortality status. Since detailed information about
the area and duration of the contact could not be
obtained from hospital records and patient files,
these data could not be included in the study.
Since tetanus vaccination data of patients were
not available, vaccination history of patients and
information about the duration since the last
vaccination were not included in the study. Since
the patients’ antibody information was not
available in the records, they could not be
included in the study.
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The patients were divided into two groups based
on the hospitalization unit as regular inpatient
floor (RIF) and the intensive care unit (ICU).
Firstly, two groups were compared concerning
demographic data and clinical findings.
Subsequently, the patients were divided into two
groups according to mortality status. Finally, to
determine the factors affecting the length of
hospital stay and mortality, the demographic and
clinical patient data, including admission year and
applied treatment methods, were analyzed.

Statistical Analysis

The conformity of the data to the normal
distribution was evaluated with histogram, Q-Q
plots, and Shapiro-Wilk test. The homogeneity of
variance was tested with Levene’s test. Mann-
Whitney U test and independent two-sample t-
test were used to compare quantitative variables

Table-1. Demographic and clinical data of patients.

between two groups. Pearson x2 analysis and
Fisher exact x2 test were used for comparing
categorical data. The data analysis was
performed by the software R 4.0.0 (www.r-
project.org). The significance level was accepted
as p<0.05.

RESULTS

Overall, 67 patients were included in the study.
Among these patients, 73,1% were male, and the
median patient age was 10.0 (5.0-13.0) years. In
our retrospective review, it was seen that the
highest number of patients (n:21, 31.3%) were
hospitalized in 2018. Analysis concerning
symptoms and signs elucidated that generalized
muscle spasm was the most common clinical
finding with a rate of 55.2%.

n (%): 67
Gender
Female 18 (26.9)
Male 49 (73.1)
Application year
2018 21 (31.3)
2019 20 (29.9)
2020 10 (14.9)
2021 16 (23.9)
Clinical findings
Opistotonus 9(13.4)
Neck stiffness 26 (38.8)
Lock jaw 27 (40.3)
Risus sardonicus 22 (32.8)
Generalized muscle spasms 37 (55.2)
Dysphagia 12 (17.9)
Dyspnea 20 (29.9)
Fever 11 (16.4)
Treatment options
Tetanus toxoid 44 (65.7)
Tetanus immunoglobulin 26 (38.8)
Benzodiazepine 64 (95.5)
Baclofen 47 (70.1)
Penicillin G 47 (70.1)
Metronidazole 60 (89.6)
Magnesium sulfate 11 (16.4)
Hospitalization unit
Pediatric service 46 (68.7)
Neurology service 3(4.5)
Infectious Diseases service 3(4.5)
Neonatal ICU 8 (11.9)
Pediatrics ICU 4 (6)
Adult ICU 3(4.5)

* Data are expressed as n (%).
** |CU: Intensive Care Unit
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Table-2. Comparison of demographic and clinical of patients with hospitalization units.

RIF n:53 (79.1%) ICU n:14 (20.9%) p
Age 10 (6-13) 0 (0-15.5) 0.041
Gender
Female 12 (22.6) 6 (42.9) 0.129
Male 41 (77.4) 8 (57.1)
Clinical findings
Opistotonus 4 (7.5) 5 (35.7) 0.015
Neck stiffness 20 (37.7) 6 (42.9) 0.967
Lock jaw 20 (37.7) 7 (50) 0.599
Risus sardonicus 21 (39.6) 1(7.1) 0.025
Generalized muscle spasms 26 (49.1) 11 (78.6) 0.07
Dysphagia 8 (15.1) 4 (28.6) 0.257
Dyspnea 11 (20.8) 9 (64.3) 0.003
Fever 9 (17) 2(14.3) 0.999
* Data are expressed as n (%) and median (1st quartile-3rd quatrtile).
Table-3. Factors affecting mortality.
Alive (n:54) Dead (n:13) p
Age 10 (5-13) 8 (2.5-12) 0.357
Gender
Female 14 (25.9) 4 (30.8) 0.724
Male 40 (74.1) 9 (69.2)
Clinical findings
Opistotonus 3(5.6) 6 (46.2) <0.001
Neck stiffness 17 (31.5) 9 (69.2) 0.012
Lock jaw 22 (40.7) 5(38.5) 0.88
Risus sardonicus 22 (40.7) 0 (0) 0.005
Generalized muscle spasms 25 (46.3) 12 (92.3) 0.003
Dysphagia 10 (18.5) 2 (15.4) 0.791
Dyspnea 11 (20.4) 9(69.2) 0.001
Fever 8 (14.8) 3(23.1) 0.47
Treatment options
Tetanus toxoid 37 (68.5) 7 (53.8) 0.317
Tetanus immunoglobulin 21 (38.9) 5(38.5) 0.977
Benzodiazepine 51 (94.4) 13 (100) 0.612
Baclofen 40 (74.1) 7 (53.8) 0.152
Penicillin G 36 (66.7) 11 (84.6) 0.204
Metronidazole 49 (90.7) 11 (84.6) 0.517
Magnesium sulfate 10 (18.5) 1(7.7) 0.344

* Data are expressed as n (%) and median (1st quartile-3rd quartile).

The comparison of treatment modalities,
including vaccination, administration of
immunoglobulins, drugs used for sedation and
muscle spasms (i.e., benzodiazepine, baclofen,
magnesium  sulfate), and antibiotics (i.e.,
penicilin G, metronidazole), showed that
benzodiazepine (i.e., diazepam or midazolam)
treatment was the most frequently performed
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therapeutic method (95.5%). While 79.1% of the
patients were admitted to the RIF, 20.9% were
referred to the ICU. It was also determined that
most of the RIF admissions were to the pediatrics
department (68.7%), and the highest rate of ICU
admissions was to the neonatal ICU (11.9%).
The demographic data, clinical findings, applied
treatment methods, and outcomes of the patients
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are displayed in Table-1. Our analysis also
included comparing the data between patients
admitted to RIF and ICU. The results of this
comparison are displayed in Table-2.

Our comparative analysis revealed that RIF and
ICU patient groups were significantly different
regarding age, presence of opisthotonus, risus
sardonicus, and dyspnea (p<0.05). The mean
length of hospitalization was calculated as
10.73+8.15 days. Analyzes were made regarding
the factors affecting the hospitalization duration;
applied treatment methods such as
benzodiazepine, baclofen, metronidazole, and
magnesium sulfate were related to the length of
hospital stay (p<0.05).

A review concerning post-hospitalization survival
status elucidated that 80.5% of the patients were
discharged from the hospital, while the in-hospital
mortality rate was 19.5%. Furthermore, the
survival and mortality rates did not differ
according to admission year (p>0.05) (Figure-1).

Our analysis also included a comparison based
on mortality status. The results of this
comparison are displayed in Table-3. Analysis
concerning factors affecting mortality elucidated
that opisthotonus, neck stiffness, generalized
muscle spasm, and dyspnea at the time of initial
presentation to ED were associated with high
mortality (p<0.05).
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Figure-1. Mortality graph for years.

DISCUSSION

Tetanus: is a vaccine-preventable disease that
remains a common cause of acute critical illness
in low- and middle-income countries due to a lack
of immunization (2, 8). It has a high morbidity and
mortality rate due to complications such as acute
kidney injury, gastrointestinal bleeding, sepsis,
extensive intravascular coagulation, nosocomial
pneumonia, subglottic stenosis due to long-term

432

hospitalization, and mechanical ventilation use
(6).

The Diphtheria Tetanus Toxoid and Pertussis
(DTP) containing vaccine 3rd dose rate for
Somalia is 42% which is based on the latest
WHO/UNICEF Estimates of National
Immunization Coverage (WUENIC) in 2023 (9).
The World Health Assembly recommends that at
least 80% of pregnant women should be
vaccinated with at least two doses of tetanus
toxoid-containing vaccines and that at least 80%
of women of reproductive age in high-risk areas
should be vaccinated with at least three rounds of
tetanus toxoid-containing vaccine; but in Somalia,
this rate remained at 58% as of 2019 (10). In
Somalia, overall immunization rates are low due
to a weak health system, inadequate
immunization services, and vaccine refusal. As a
result, vaccine-preventable diseases continue to
occur in this region.

The mean age and gender distribution of the
patients included in our study aligned with the
literature (11, 12). The most common clinical
finding in the presentation to the ED was
generalized muscle spasm, probably due to
delayed admissions to the hospital in this region.
In line with this, Wang et al. found in their
retrospective multicenter study that the most
common symptom in tetanus patients was
generalized muscle spasm (11). On the other
hand, it has been reported that trismus was the
most common initial symptom in these cases (4).
Since tetanus is characterized by the
generalization of the spasms if left untreated, we
believe that Wang et al. worked on late-stage
tetanus cases as we did in our study.

Treatment in tetanus cases aims to monitor the
patient's condition, provide respiratory support,
eliminate the source of the toxin, neutralize the
unbound toxin, and prevent muscle spasms (1).
In addition, tetanus immunoglobulin (TIG)
neutralizes the circulating toxins, and tetanus
toxoid (TT) provides active immunization (5).

Our study determined that 38% of the patients
were treated with TIG and more than half with
TT. Since detailed immunization data of the
patients could not be reached, we do not know
how the selection between TIG or TT treatments
was made. In the study of Dafallah et al.,
diazepam was used in all patients, and baclofen
was used in half of the patients for tetanus-
related muscle spasms (13). Similarly, in our
study, diazepam was used in almost all patients,
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and baclofen was used in more than half.
Diazepam was preferred by approximately 90%
of patients in our study; it is thought to be widely
used, primarily due to its easy accessibility and
cost-effectiveness. Magnesium sulfate infusion is
an adjunct to benzodiazepines for muscle
spasms, especially in autonomic dysfunction (6).
The low rate of magnesium sulfate in our study;
may be related to a lower incidence of autonomic
dysfunction symptoms such as fever, dyspnea,
and the effectiveness of benzodiazepine
monotherapy in the treatment of muscle spasms.
It was reported in the literature that the use of
metronidazole slowed disease progression and
reduced mortality (4). We used metronidazole in

most patients; however, we found that the
selected treatment method did not affect
mortality.

In a study performed in Tanzania by Chalya et
al., 82.4% of the patients were referred to the
ICU (14). The ICU admission rate was 20.9% in
our study. Our cohort's low ICU hospitalization
rate may be related to the lower mean patient
age and less need for mechanical ventilator
support.

In the study by Dafallah et al., the length of
hospitalization was shorter than in our study (13).
The inclusion of patients with late-stage clinical
symptoms probably led to the prolongation of the
treatment period. Also, we suggest that the
relatively higher mortality rate in our study can be
ascribed to the same reason (15, 16). Hasnain et
al. found that the mortality rate was 28.6% in
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patients with tetanus, and these authors reported
a significant positive correlation between age and
mortality (17). Nevertheless, our analysis
revealed that age, gender, and selected
treatment method did not affect patient mortality.

Limitations

The most important limitation of the study is its
retrospective and single-center design. Moreover,
a more detailed analysis, including the
vaccination status and the mechanisms of
disease transmission, could not be made due to
incomplete data.

CONCLUSION

Although tetanus is a vaccine-preventable
disease, it is still prevalent in low- and middle-
income countries with high mortality rates.
Therefore, early diagnosis and treatment are
essential for reducing ICU hospitalization and
mortality rates.
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Anxiety and depression levels in women with hyperglycemia in pregnancy: a
comparative study with normoglycemic women

Gebelikte hiperglisemisi olan kadinlarda anksiyete ve depresyon diizeyleri:
normoglisemik kadinlarla kargilagtirmali bir ¢alisma
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ABSTRACT

Aim: The aim of this study is to investigate the anxiety and depression levels of women with
hyperglycemia in pregnancy and to compare them with normoglycemic women at similar gestational
weeks.

Materials and Methods: Diabetic pregnant women (pregestational diabetes mellitus, gestational
diabetes mellitus) at 32-34 weeks and normoglycemic pregnant women at similar gestational weeks
were evaluated with the Hospital Anxiety and Depression Scale to determine anxiety and depression
levels.

Results: In our study patients with fetal complications associated with poorly controlled diabetes, such
as large for gestational age (p: 0.04) and polyhydramnios (p: 0.03), exhibited significantly lower levels
of anxiety symptoms. No significant difference was found between the diabetes group and the control
group in terms of anxiety and depression symptoms

Conclusion: The fact that anxiety symptoms were significantly less in polyhydramnios and large for
gestational age patients, which are the result of poorly controlled diabetes, suggests that
hyperglycemia may have an impact on anxiety levels.

Keywords: Anxiety, depression, diabetes mellitus, hospital anxiety and depression scale.

0z
Amag: Bu calismanin amaci gebelikte hiperglisemisi olan kadinlarin anksiyete ve depresyon
diizeylerini incelemek ve benzer gebelik haftalarindaki normoglisemik kadinlarla karsilastirmaktir.

Gere¢c ve Yéntem: 32-34 haftalarindaki Diabetik gebeler (Pregestasyonel diabetes mellitus,
gestasyonel diabetes mellitus) ile benzer gebelik haftalarindaki normoglisemik gebeler anksiyete ve
depresyon diizeylerinin belirlenmesi igin Hastane Anksiyete ve Depresyon éicegdi ile degerlendirildiler.

Bulgular: Calismamizda diyabetin fetal komplikasyonlari olan gebelik haftasina gére blyiik fetiis (p:
0.04) ve polihidroamniyos (p:0.03) gelisen olgularda anksiyete semptomlari anlamli olarak daha az
saptandi. Diyabet grubu ile kontrol grubu arasinda anksiyete ve depresyon semptomlari agisindan
anlamli fark saptanmadi.
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Sonug: Kéti kontrollii diyabetin sonucu olan polihidramniyos ve gebelik haftasina gére blyiik fetlis
olgularda anksiyete semptomlarinin anlamli olarak az bulunmasi hipergliseminin anksiyete (lzerinde

etkisinin olabilecegini diiglindiirmektedir.

Anahtar Sézciikler. Anksiyete, depresyon, diabetes mellitus, hastane anksiyete ve depresyon dlgedi.

INTRODUCTION

Pregnancy is an important period in a woman's
life where physiological, psychological, and social
changes that begin with fertilization are
experienced and adaptation to these changes is
necessary. Pregnant women may experience
fluctuating levels of stress throughout pregnancy,
and mood disorders, including depression, are
commonly reported (1).

Hyperglycemia stands as a prevalent medical
conditions encountered by women throughout the
course of pregnancy. Statistics from the
International Diabetes Federation suggest that
roughly one out of every six live births, amounting
to 16.8%, is delivered by women grappling with
varying degrees of hyperglycemia during
gestation. Hyperglycemia can cause serious
complications for both mother and baby including
increased risk for cesarean delivery, birth trauma,
hypertensive disorders of pregnancy,
macrosomia or large babies which may require
an operative delivery resulting in shoulder
dystocia and other birth injuries; respiratory
distress syndrome; hypoglycemia; polycythemia,
jaundice/hyperbilirubinemia as well as long-term
risks including childhood obesity later on life (2).
Recent studies has shown an association
between diabetes and depression, emphasizing
that diabetes may increase the risk of depression
in non-pregnant patients (3) and that depression
may be a risk factor for type 2 diabetes (4).
There exists limited literature concerning the
psychological stress and depression levels
experienced by women diagnosed with
pregestational diabetes mellitus (PGDM) and
gestational diabetes mellitus (GDM) (1).

In this study, we aimed to evaluate women with
PGDM and GDM in terms of depression and
anxiety symptoms.

MATERIALS and METHODS

This study was conducted prospectively in the
obstetrics and gynecology department of a
tertiary care hospital between May 2021 and
August 2021.

Pregnant women with GDM or PGDM without
chronic disease at 32-34 weeks of gestation, with
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a singleton live fetus, at a social level to read and
respond to the tests and who agreed to
participate in the study (Diabetes group) and a
similar number of non-diabetic pregnant women
(control group) were included in the study. Those
with a history of psychiatric illness were
excluded. Ethics committee approval for this
study was obtained from the local ethical
Committee (22.04.2021/1377). Participants were
informed the purpose of the research.

Type 1 or type 2 diabetes diagnosed before
conception was considered pregestational
diabetes mellitus. GDM was defined as abnormal
glucose tolerance first diagnosed during
pregnancy. A fetus weighing >90th percentile for
gestational age was considered large for
gestational age. Polyhydramnios were diagnosed
when the single deepest pocket (SDP) =28 cm or
the amniotic fluid index (AFI) 224 cm.

A 75-g oral glucose tolerance test (75 g OGTT)
was performed at 24-28 weeks of gestation in all
cases except pregestational diabetes mellitus
cases. For 75 g OGTT, the International
Association of Diabetes and Pregnancy Study
Groups (IADPSG) reference values (fasting blood
glucose: 92 mg/dl, 1lst-hour postprandial blood
glucose: 180 mg/dl, 2nd-hour postprandial blood
glucose: 153 mg/dl) were taken as the basis. A
single high value was considered diagnostic for
GDM (5).

All patients included in the study were evaluated
with the Hospital Anxiety and Depression Scale
(HADS) between 32 and 34 weeks of gestation at
the visit after the 75 g OGTT result. As a self-
reported instrument, the Hospital Anxiety and
Depression Scale is composed of 14 items,
seven of which provide an assessment of
depression and seven of which provide an
assessment of anxiety. Responses are rated on
a four-point Likert scale and scored between 0-3.
Developed in 1982 by Zigmond and Snaith, the
Hospital Anxiety and Depression Scale has a cut-
off point of 7 for anxiety and depression.
According to the scale, 0-7 points are considered
normal, 8-10 points are considered suspicious,
and 11 points and above are considered
unhealthy (6). The validity and reliability study of

Ege Journal of Medicine / Ege Tip Dergisi



this scale was conducted by Aydemir et al. in
1996 and was adapted to Turkish society. In the
validity study adapted to our country by Aydemir,
the cut-off point of the scale was determined as
>10 for anxiety and >7 for depression (7). The
objective of the scale is not to provide a
diagnosis, but rather to swiftly identify the at-risk
group through screening for anxiety and
depression.

Statistical analysis was conducted using IBM
SPSS Statistics for Windows, Version 23.0 (IBM
Corporation, Armonk, NY, USA). Descriptive
statistics were expressed as the mean tstandard
deviation. Categorical variables are presented as
numbers and percentages. Student t-test and
Mann-Whitney-U test were used in comparing the
continuous variables, while the Chi-Square test
was used to compare categorical variables. p <
0.05 was considered statistically significant.

RESULTS

During the study, 96 patients were included.
While 46 of these cases-were complicated with
diabetes during pregnancy (Diabetes group),
glucose intolerance was not detected in 50 cases
(the Control group). While 27 patients
complicated with diabetes were diagnosed with
GDM, 19 cases were diagnosed with PGDM. A
combination of diet and exercise (diet + exercise)
was sufficient to maintain normoglycemia in 13 of
the patients in the diabetes group, but insulin was
needed in 33 of these patients. The demographic

characteristics of both groups are presented in
Table-1.

Large for gestational age was found in 23/96
(23.9%) pregnant women and polyhydramnios
was found in 13/96 (13.5%).

The anxiety and depression status of pregnant
women was determined by applying the Hospital
Anxiety and Depression Scale. Accordingly, 37
(38.5%) of the 96 pregnant women who
participated in the study had symptoms of
depression, while 33 (34.4%) had symptoms of
anxiety. In 21 (21.8%) patients, both depression
and anxiety symptoms were found together. The
mean anxiety score of the pregnant women who
participated in the study was 9.06+4.495, while
the mean depression score was 6.41+3.588. The
diabetes group and the control group were
compared in terms of anxiety and depression
symptoms, and no significant difference was
found (Table-2). Likewise, no significant
difference was found between women with
gestational diabetes mellitus and PGDM in terms
of anxiety and depression symptoms (p:0.27).

The relationship between depression and anxiety
scores in patients with large for gestational age
and polyhydramnios is shown in Table-3. Anxiety
symptoms were significantly lower in pregnant
women with large for gestational age and
polyhydramnios.

Patients in the diabetes group were compared in
terms of anxiety and depression symptoms
according to diagnosis and treatment regimen,
and no significant difference was found (Table-4).

Table-1. Comparison of demographic characteristics of diabetes and control groups.

Parameter Diabetes group n:46 Control group n: 50 P value
Mean SD Mean SD

Maternal age 30.8 6.4 27.5 4.6 0.005

Gravidity 2.87 1.7 2.52 14 0.28

Parity 1.33 0.9 1.18 1.1 0.49

Miscarriage 0.54 14 0.34 0.5 0.35

Body mass index 34.4 55 27.8 3.4 <0.001

Table-2. Comparison of DM and control groups in terms of depression and anxiety symptoms.

Diabetes goup n:46 Control group n: 50 P value
N % N %
Depression score >7 17 (36.9%) 20 (40%) 0.76
Anxiety score >10 13 (28.2%) 20 (40%) 0.22
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Table-3. Comparison of depression and anxiety scores in terms of Large for gestational age and polyhydramnios

Depression score

Anxiety score

57 (n: 96) <7 P value >10 (n: 96) <10 P value
(n: 37) (n: 59) (n: 33) (n: 63)
Large for
gestational age 8 15 0.67 4 19 0.04
n:23
Folynydramnios 4 9 0.53 1 12 0.03

Table-4. Comparison of depression and anxiety scores in terms of Diabetes type (GDM vs. PGDM) and Diabetes

treatment (Diet + exercise and insulin)

Depression score P value Anxiety score P value
>7 <7 >10 <10
Diabetes type (n:46) 0.54 0.27
GDM 9 18 21
PGDM 8 11 7 12
Diabetes treatment 0.31 0.07
( n: 46)
Diet + exercise 3 10 1 12
Insulin 14 19 12 21
DISCUSSION the diabetes group (between PGDM and GDM).

Our study did not reveal any significant difference
in depression and anxiety symptoms between
pregnant women with and without diabetes.
However, it was found that those with large—for
gestational age or polyhydramnios associated
with poor glycemic control had significantly fewer
anxiety symptoms than those without.

There are conflicting results in the literature on
depression symptoms between patients with and
without a diagnosis of diabetes during pregnancy.
While some studies have shown no significant
difference in depression symptoms between
patients with GDM and those without GDM (8-
11), a systematic meta-analysis conducted in
2020 by Lee et al. found a notable increase in the
risk of antepartum depression development in
pregnant women diagnosed with gestational
diabetes mellitus (PGDM+GDM) compared to
pregnant women without a gestational diabetes
mellitus diagnosis during pregnancy (RR = 1.431,
95% CI: 1.205-1.699). However, they did not find
an association between PGDM (RR = 1.300,
95% CI: 0.736-2.297) and the risk of developing
antepartum depression (12). In our study, no
statistically significant difference was observed in
depression scores between the gestational
diabetes group and the control group, nor within
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The discrepancies in these findings could
potentially be attributed to variations in survey
scales and divergent cut-off values utilized
across studies.

When studies comparing pregnant women with
hyperglycemia with non-diabetic pregnant women
in terms of anxiety symptoms are examined,
some studies reported similar levels of anxiety
symptoms between diabetic pregnant women
and pregnant women with normal glucose levels
(13-15). A recent systematic review concluded
that the diagnosis of GDM elevates the
occurrence of anxiety and depression among
pregnant women (16). In our study, we observed
no statistically significant disparity in anxiety
scores between the gestational diabetes mellitus
group and the control group, nor within the
diabetes mellitus groups (between PGDM and
GDM).

In pregestational diabetes mellitus and GDM, a
higher amount of blood glucose crosses the
placenta and enters the fetal circulation and
causes fetal hyperglycemia. Excess glucose in
the fetus is stored as body fat —and causes
macrosomia, also called "large for gestational
age" (17). Data from the Hyperglycemia and
Adverse Pregnancy Outcomes (HAPO) study
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show a strong linear correlation between
maternal glucose concentration and large-for-
gestational-age (LGA) fetuses (18). In cases of
maternal hyperglycemia, the increase in fetal
urine excretion is thought to be related to the
increase in osmotic diuresis (19). Consequently,
maternal hyperglycemia increases the risk of
macrosomia and polyhydramnios. In our study,
we found significantly fewer anxiety symptoms in
pregnant women with large for gestational age or
polyhydramnios compared with those without.
Since there is a linear relationship between
polyhydramnios/large for gestational age and
poorly controlled maternal hyperglycemia, the
guestion arises of  whether maternal
hyperglycemia has a role in the development of
anxiety. To our knowledge, there is currently no
published study in the literature that examines
the association between glycemic control and
anxiety symptoms in pregnant individuals.
However, in a meta-analysis evaluating non-
pregnant diabetic subjects, no strong association
was found between anxiety and glycemic control
(20).

In a recent study investigating the association
between polyhydramnios and anxiety,
polyhydramnios was found to be a risk factor for
anxiety (21). Contrary to expectations, our study
revealed significantly lower anxiety levels among
patients diagnosed with polyhydramnios. This

References

may be attributed to the different etiologies of
polyhydramnios. The main cause of
polyhydramnios in our cases was hyperglycemia,
whereas, in the other study, the cause of
polyhydramnios was not specified.

Our study is subject to limitations, notably the
small sample size and the restricted number of
cases with  polyhydramnios and those
categorized as large for gestational age within
the control group.

The presence of both PGDM and GDM cases in
the diabetes group and the comparison of
diabetes cases according to treatment modalities
are considered to be the strengths of our study.
The limitations of our study include the small
number of cases and the small number of
polyhydramnios and the large for gestational age
cases in the control group.

CONCLUSION

The significant decrease in anxiety symptoms in
polyhydramnios and large for gestational age
patients suggests that hyperglycemia or
metabolic changes caused by hyperglycemia
may have an impact on anxiety. Additional
research is warranted to clarify the association
between hyperglycemia and anxiety
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ABSTRACT

Aim: In this study, the cytotoxic potential of the endemic Helianthemum germanicopolitanum Bornm.
plant against colon cancer is investigated.

Materials and Methods: This study pioneers the investigation of medicinal applications of the H.
germanicopolitanum plant, specifically targeting the HT-29 human colon cancer cell line. The
phytochemical profile of the aerial parts of the plant, especially the flavonoid content, was analyzed
using High Performance Liquid Chromatography (HPLC). Cytotoxic effects were then evaluated by
WST-1 assays on the HT-29 cell line; this revealed time- and dose-dependent inhibition of cancer cell
growth.

Results: These results also highlight the need for comprehensive research into H.
germanicopolitanum’s unique flavonoid composition and its broader implications in cancer treatment.
Conclusion: These results also highlight the need for comprehensive research into H.
germaicopolitanum’s unique flavonoid composition and its broader effects in cancer treatment.
Keywords: Helianthemum germanicopolitanum, colon cancer, HT-29 cell line, flavonoids, cytotoxicity.
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Amag¢: Bu calismada endemik Helianthemum germanicopolitanum Bornm. bitkisinin kolon kanserine
karsi sitotoksik potansiyeli aragtiriimistir.

Gerec¢ ve Yéntem: Bu calisma, Ozellikle HT-29 insan kolon kanseri hiicre hattini hedef alarak H.
germanicopolitanum bitkisinin fibbi uygulamalarinin arastiriimasina 6éncllik etmektedir. Bitkinin
toprakdistii kisimlarinin fitokimyasal profili, ézellikle de flavonoid igerigi Yiiksek Performansli Sivi
Kromatografisi (HPLC) kullanilarak analiz edilmigtir. Sitotoksik etkiler daha sonra HT-29 hiicre hatt
tizerinde WST-1 deneyleri ile degerlendirilmigtir; bu, kanser hiicresi bliylimesinin zamana ve doza
bagli inhibisyonunu ortaya ¢ikarmigtir.

Bulgular: Flavonoid profillerinin ve sitotoksisitenin karsilagtirmali analizleri, benzer tiirler (izerindeki
mevcut literatiire gére yapiimigtir. Bu ¢alismanin bulgulari, H. germanicopolitanum’un kolon kanseri
tedavisinde terapétik uygulamalari olan biyoaktif bilesiklerin kaynagi olarak tibbi agidan potansiyelinin
belirlenmesine 1s1k tutmaktadir.
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Sonug: Bu sonuglar ayrica, H. germanicopolitanum bitkisinin egsiz flavonoid bilesimi ve kanser
tedavisindeki daha genis etkileri hakkinda kapsamli arastirmalara duyulan ihtiyaci vurgulamaktadir.

Anahtar
flavonoidler, sitotoksisite.

INTRODUCTION

Cancer is the cause of one in six deaths
worldwide in 2018 (1). The last parts of the large
intestine other than the rectum is called the
colon, and its cancer is called colon cancer, and
all cancers of the large intestine are called
colorectal cancer (2). Colorectal cancer is the
third most common type of cancer worldwide and
the second leading cause of cancer-related
deaths worldwide, accounting for approximately
10% of all cancer cases (3). Incidence and
mortality rates in colon cancer show large
geographical differences, with the highest
incidence rates in Europe, Australia, and New
Zealand, while the highest mortality rates were
observed in Eastern Europe (3).

The relationship between humans and plants
dates to 1.2 million years ago (4). Considering
fossil records, primitive man’s use of plants as
medicine for treating diseases dates back at least
60,000 years ago (5). Medicinal plants are used
in the treatment of various diseases around the
world (6).

Plants are very important natural treasures in
traditional medicine thanks to the phytochemicals
in their composition (7). Medicinal plants, which
have important roles in the fight against cancer,
contain secondary metabolites such as alkaloids,
tannins, flavonoids, pigments, and terpenoids,
which do not have an active role in their growth
(1). These compounds show anticancer
properties by causing DNA repair, suppressing
cancer-inducing enzymes, increasing immunity,
producing anticancer enzymes, and inducing
antioxidant activity (8).

Tarkiye is a very rich country in terms of endemic
plant species, and one-third of approximately
9,000 medicinal and aromatic plants are endemic
(9). It is known that some species of
Helianthemum Adans., which are widespread in
our country, have anti-constipation and astringent
effects, and in some countries, species of this
genus are also used as anti-inflammatory,
antiulcerogenic, wound healing, antimicrobial,
cytotoxic and antidiabetic agents (10, 11). In
addition, some Helianthemum species contain
phytochemicals of high medical importance and
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rich antioxidants, confirming their use in the
treatment of various human diseases (12, 13).
Tlrkiye is home to 4 genera (Cistus, Fumana,
Tuberaria, Helianthemum) and 37 taxa of
Cistaceae, of which about ~19% are endemic.
Helianthemum is represented by 19 taxa in
Turkey, 4 of which are endemic (14), giving an
endemism rate of 21, which ranks first in Turkish
Cistaceae species. Helianthemum
germanicopolitanum Bornm., whose vernacular
name is ‘6zgeglngull’ (14), is a rare endemic
plant native to Cankiri province and grows in
gypsum/marly areas (15). There are studies in
the literature emphasizing the medical
importance of H. germanicopolitanum, which is
endemic in Turkiye, in diseases such as diuretics,
constipation, and hemorrhoids (16, 17, 18).
Helianthemum germanicopolitanum, which is less
popular because its growing area is limited to
Cankiri province (Turkey), is an endangered
plant. The fact that studies revealing the effects
of H. germanicopolitanum, whose medical
importance has been emphasized in several
studies, on any cancer are not included in the
literature causes our research to gain
momentum. Therefore, this study aimed to
investigate the cytotoxic effect of the plant by
determining the active compounds of the aerial
parts of endemic H. germanicopolitanum, which
may be useful in the treatment of colon cancer.
Local medical sources use the plant material as
an exploration to cure various diseases and
situations  (etc. scar regeneration and
replenishment), transforming such plants from
nature to modern medicine needs dosing with
toxicity tests then in vitro and in vivo respectively.
In this study, we investigated the first step to
understand the potential of the plant for medical
use.

Local sources, observations, and limited literature
reported the anorectal usage of this plant
material. To support this claim, we started our
study with the human colon cancer cell line of
HT-29. This cell line may mimic
neovascularization, hemorrhoids, and anal
fissures. Such disorders can be classified as
gastrointestinal tract invasions. Characteristics of
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HT-29 may be implemented from the cecum to
the anus as one. According to our current
knowledge, this study is the first to investigate
colorectal medical aspects of specimen usage.

MATERIALS and METHODS
Plant Material

Helianthemum  germanicopolitanum is a
suffruticose, perennial herb, with erect flowering
stems up to 30 cm tall (Figure-1a). The leaves
are elliptic or oblong, and stellate-tomentose. The
inflorescence is branched or simple, and laxly 3-6
flowered. Corolla is yellow. Flowering time is in
June (19). The habitat of the species is gypsum-
rich soils (Figure-1b).

ol i ; A

> 0 : ¥ ? et e )
Figure-1. (a) Helianthemum germanicopolitanum habit
(from Cankiri province), (b) Gypsum habitat where the

plants grow (Photos by A. Kayabas Avsar)

H. germanicopolitanum was collected from
gypsum habitats on Cankir-Korgun road
(Coordinates: 40°38’55.1"N, 33°36°29.7"E,

Cankiri, Turkey) in May-June 2021. Samples
were identified taxonomically according to Flora
of Turkey and the East Aegean Islands (19). The
identification of plant species was made by the
author (A. Kayabag Avsar).

The whole plant samples were taken individually
from their natural habitat, cleaned of soil and dirt
using a fine paintbrush or by gently blowing on
the sample followed by a wash with distilled
water.

Plant Extraction

The aerial parts of the H. germanicopolitanum
were used in the study. The roots of this
perennial plant were not included in the analysis
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because they contain large amounts of cellulose
due to their woody structure. Since the plant is an
endemic and rare species, all aerial parts were
analyzed as a single piece, considering the
protection of the flora in nature. To increase the
surface area before extraction and thus increase
the extraction efficiency, the plant material was
dried and made as homogeneous and small-
sized particles as possible.

The extraction efficiency depends on how much
and how long the plant material is in contact with
the solvent and the choice of the appropriate
solvent for extraction. Extraction time and
temperature are important parameters during the
extraction of plant particles with increased
surface area. As extraction time, 20 g of plant
material and 400 ml of methanol were extracted
at 50°C using the soxhlet device the first siphon
was completed in the 20th minute and the next 4
siphons were completed at 15-minute intervals
and the extraction process was carried out at the
most appropriate time and temperature. After the
extraction process was finished, the solvent was
removed from the rotary evaporator system. The
extract obtained was powdered with the help of a
Iyophilizer device and made ready for the next
experimental procedures (20).

High Purity Liquid Chromatography (HPLC)
Analysis

HPLC-DAD analysis was performed with a
Thermo Ultimate 3000 HPLC (Thermo Scientific,
Dionex, Bremen, Germany). The system
components consisted of a pump, an
autosampler, a column oven, and a diode array
detector. An ODS RP C18 column (250 x 4.6
mm, 5 ym, Thermo Scientific, Bremen, Germany)
was used for all separations. Liquid
chromatography separations were performed
using the following solvents: A-Ultrapure water:
H;PO, (0.2%) and B-acetonitrile. Before the last
injection, the column was equilibrated for 3 min at
initial conditions. The flow rate was 0.8 mL/min,
and the column temperature was set at 30 °C.
Detection was performed at 205 nm and the UV
spectra of all samples were scanned between
190-400 nm (21).

Cell Culture and Treatment

HT-29 cells, a colon cancer cell line, were
obtained from Ege University Faculty of
Medicine, Department of Histology and
Embryology. Dulbecco’s Modified Eagle’s
Medium (DMEM) and Fetal Bovine Serum (FBS)
(Gibco, USA) were purchased. Culture conditions
are validated morphologically as seen in the
Figure-2.
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(c). Cell morphology at 20x objective

|

(b). Cell morphology at 10x objective

(d). Cell morphology at 40x objective

Figure-2. Cell morphology of HT-29 on culture conditions on 4x (a), 10x (b), 20x (c) and 40x (d) respectively.

HT-29 cholangiocarcinoma cells frozen at P/17
were thawed and plated with Dulbecco’s Modified
Eagle’s medium prepared by adding 10% Fetal
Bovine Serum, 1% Penicillin-Streptomycin and
1% L-Glutamine and grown at 37°C in an
incubator with 5% CO,. Cells were seeded in 25
cm?® cell culture flasks for 24 hours. Afterward,
the cells were passaged and seeded into 75 cm?
flasks.

Colon cancer cells were divided into control
groups and dose-treated groups. HT-29 cells in
all groups were grown in a complete medium.
HT-29 cells were treated with H.
germanicopolitanum doses (0, 5, 10, 50, 100 and
1000 ug/ml) for 24, 48 and 72 hours respectively
and stored in the incubator. Cell cytotoxicity was
evaluated by WST-1 assay in 96-well plates.

Cell Proliferation Assay

Cell proliferation experiments were performed.
HT-29 colon cancer cells removed after
passaging were seeded in 96 well plates at 8x10°
cells per well. In this study, cell cytotoxicity was
measured with the Water-Soluble Tetrazolium-1
WST-1 Assay Kit (Cell Proliferation) (ab65475,
Abcam, USA) kit according to the protocol
determined by the manufacturer. The experiment
was started by incubating the cells for 24 hours
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and allowing them to adhere to 96 well plates.
When the cells reached 90% density, 10 yl WST-
1 reagent was added to the cells in each 96 well
according to the WST-1 kit (Assay Kit (Cell
Proliferation) (ab65475, Abcam, USA) procedure,
and the cells were incubated for 1 hour, the H.
germanicopolitanum concentrations we prepared
were added to the wells and left for 24, 48 and 72
hours of incubation. At 490 nm wavelength,
readings were taken in 3 replicates (22).

As explained above, approximately 8x10° HT-29
cells/mL were seeded in ftriplicate and 10 pl of
WST-1 reagent was added. The cells were then
incubated in the incubator for 1 hour and the
absorbance at 490-520 nm was measured every
30 minutes.

RESULTS

To obtain cytotoxicity results we first investigated
the HPLC profile of the plant and compared it
with the literature, after that toxicity assay was
investigated.

HPLC

The High-Performance Liquid Chromatography
(HPLC) analysis of the H. germanicopolitanum
extract has provided insightful findings,

Ege Journal of Medicine / Ege Tip Dergisi



demonstrating the existence of a diverse array of
flavonoids (Figure-3). This conclusion is drawn
from the distinctive peaks discerned in the
analysis results. However, to gain a
comprehensive understanding and ascertain the
precise composition, a meticulous and in-depth
investigation becomes imperative. Identifying the
specific types of flavonoids within the extract
requires a detailed examination, ensuring
accuracy in characterizing the phytochemical
profile of this plant.

8

=

“Absorbance [mAL]

140 150|

Figure-3. HPLC profile of Helianthemum
germanicopolitanum extract.

Cytotoxicity

In the study, WST-1 analysis was performed to
show the cytotoxic effects of the plant on the
HT29 cell line, and when the results obtained
were interpreted, it was found that the substance
showed a time/dose-dependent effect. Increasing
the concentration or prolonging the exposure
time shows a more severe inhibition of cell
growth. As shown in Figure-4 and Figure-5, the
IC50 values of the substance were determined as
26.45, 37.81, and 36.21 pg/ml after 24, 48 and
72 hours of exposure.

Cell viability was determined by WST-1 analysis
on the HT-29 cell line. At the end of the exposure
period, it was observed that the plant showed an
anti-proliferative effect on the cell line depending
on time and dose. As a result of the analyses
performed in previous studies Kilig et al.
evaluated the extracts of H. ledifolium varieties
growing naturally in Turkey in terms of in vitro
anti-trichomoniasis activity against Trichomonas
vaginalis and reported that these extracts
inhibited the proliferation of T. vaginalis dose-
dependently from the 4th hour (23). In this study,
the IC50 value of H. glomeratum was reported as
62.92 pg/mL (23), in their study with H.
oelandicum, Agca et al. investigated the inhibition
activities of ethanol and aqueous solutions of
plant extracts against a glucosidase for in vitro
hypoglycemic activity determination and found
IC50 values of 2.52+0.01 and 3.21+0.01 pg ml™?,
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respectively (10). When these values were
compared with the standard compound acarbose
with 1C50 value of 0.90+0.01 ug ml™?, strong
inhibition activities were found. As a result of all
these evaluations, it was stated that the
antioxidant, anti-inflammatory and hypoglycemic
activity of the ethanol extract was higher than the
aqueous extract (10), in other study investigating
the wound healing ability of H. canum, Kipeli
Akkol et al. reported that H. canum extract
significantly reduced cell viability at doses higher
than 156 pg/mL and had no toxic effect at low
doses, but according to SRB assay results, it was
toxic at high doses. In the RTCA test results, the
IC50 value of H. canum extract at 24 hours was
determined as 2.7 mg/mL (11). The results
obtained from plants in this study are like
previous studies / not like previous studies.
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Figure-4. Cell proliferation measurements by WST-1
colorimetric method. Viability of HT-29 cells after 24,
48 and 72 hours of exposure to different

concentrations.
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Figure-5. IC50 values were plotted in the GraphPad
Prism program based on the data obtained from WST-
1 analysis. HT-29 cell lines were exposed to 5-1000
pm/ml concentrations for 24, 48 and 72 hours and
analyzed by WST-1 assay. The data obtained were
normalized by comparison with the control group.
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DISCUSSION

Members of the genus Helianthemum are known
to be particularly native to the Mediterranean
region and usually grow on sandy, stony, and
calcareous soils. There are many different
subspecies within this plant genus, each
containing its specific flavonoid compounds (24,
25). H. germanicopolitanum, which we focused
on in our study, is an endemic plant species
specific to Cankiri and its surroundings. Local
people use this plant in the form of ointment for
the treatment of hemorrhoids and superficial
injuries. However, comprehensive scientific
studies on this plant are limited. Therefore, in our
study, we investigated the cytotoxic effects of H.
germanicopolitanum in detail. Our findings
contribute to our understanding of the potential
therapeutic effects of this special plant.

The root, stem, and leaves of the plant should be
extracted separately to determine the flavonoids
they contain. Flavonoids are components
consisting of colored pigments with antioxidant
properties found in plants. The main task of these
components is to support the biological functions
of the plant (26, 27).

The properties of flavonoids found in extracts
obtained separately from the roots, stems, and
leaves of plants of the genus Helianthemum have
been studied in detail in the research (24, 28).
Extracts obtained from these plants and fruits in
various types include flavones such as apigenin,
flavanones such as eriodictyol, hesperetin and
naringenin, flavonols such as quercetin,
kaempferol, myricetin  and  isorhamnetin,
isoflavanoids such as genistein and daidzein,
anthocyanins such as cyanidin, delphinidin,
malvidin, pelargonidin, petunidin, peonidin, and
flavonols such as epicatechin and
proanthocyanidin (25).

In this first study on H. germanicopolitanum, the
plant was extracted without separating the root,
stem, and leaves. The graph we obtained after
HPLC analysis (Figure 2) clearly shows that H.
germanicopolitanum contains various flavonoids.
However, specific analysis methods, such as
NMR (Nuclear Magnetic Resonance
Spectroscopy), need to be used to determine
which flavonoids it contains (25, 29).

Flavonoids combat oxidative stress at the cellular
level by reducing free radicals formed in the
body. This contributes to maintaining a healthy
cellular environment by protecting cells thanks to
their  antioxidant properties.  Furthermore,
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flavonoids are known to reduce inflammation and
exert anti-inflammatory effects (30, 31, 32).

Some types of flavonoids can regulate the cell
cycle. They can inhibit the growth of cancerous
tissue by stimulating apoptosis (programmed cell
death) and inhibition of angiogenesis (formation
of blood vessels). These properties emphasize
the potential anti-cancer effects of flavonoids
(33).

It is also known that flavonoids can regulate the
gut microbiota. Some research suggests that
flavonoids may have positive effects on stomach
ulcers and inflammation. In addition, it is reported
to have therapeutic and helpful properties for the
digestive system by regulating intestinal motility.
These diverse biological effects of flavonoids
help us understand the potential positive health
effects of these compounds from plant foods (34,
35, 36).

Terfassi et al. isolated a new type of flavonoid,
5,7,2',4" 5"-pentahydroxyflavone 3-0O-B-D-
galactopyranoside and its derivatives from H.
getulum Pomel. The structures of the extracts
were determined using mass spectrometry and
NMR techniques. Within the scope of this study,
it was determined that 5 of the 13 flavonoids
obtained from H. getulum Pomel were discovered
for the first time in endemic plants of the genus
Helianthemum. According to the results of the
research, flavonoids are isolated by Siham
Terfassia et al. were reported to have antidiabetic
and antioxidant properties (37).

Plescia et al. carried out phytochemical analyses
on Helianthemum lippii, an endemic plant native
to Italy, and investigated the biological activities
of the plant. According to the results of the
studies, the extracts obtained were reported to
have cytotoxic and antimicrobial properties (38).

Kipeli Akkol et al. investigated in detail the
wound-healing mechanism of H. canum (L.)
Baumg, which is known for its wound-healing
properties. LC/MS-MS  was used for
phytochemical analysis of the extract obtained
from the plant. Anti-inflammatory effects were
evaluated through Interleukin 1, Interferon y, and
Interleukin 6 levels in fibroblast cells. In addition,
histopathological analyses, collagenase,
hyaluronidase, elastase enzyme inhibitors, and
hydroxyproline estimation analyses were also
performed. The results obtained show that the
quinic and myricetin content of H. canum
promotes wound healing by supporting
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hydroxyproline production and wound contraction
(11).

HT-29 cell line is a type of cancer derived from
colon or colorectal adenocarcinoma cells lining
the lining of the rectum, from which colorectal
cancer originates. It is a model system frequently
used in scientific research to understand the
molecular mechanisms, biological properties, and
potential treatment methods of colorectal cancer
(39).

flavonoids in the extracts obtained because of the
extraction procedures on colorectal cancer cell
lines show that flavonoids offer anticarcinogenic
effects by activating cell death pathways at
certain concentrations. Our results are in line with
the results of previous cytotoxic studies with
flavonoids. These important findings emphasize
the need for a more in-depth study of flavonoids
in H. germanicopolitanum and the need for
further research on these important compounds.

The results obtained offer new insights into

CONCLUSION potential t_herapeu.tlc _appl|cat|ons and health
) , effects, which may inspire future research.
Our research reveals in detail that the H. . . ] . .
; . . . Conflict of interest: No conflict of interest was
germanicopolitanum plant species contains
. ) . . declared between the authors.
various flavonoids. Cytotoxicity studies of
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ABSTRACT

Aim: Our study aimed to investigate the role of Neutrophil/Lymphocyte Ratio (NLR),
Platelet/Lymphocyte Ratio (PLR), and Mean Platelet Volume (MPV) values in the diagnosis of patients
who had Hydrosalpinx.

Materials and Methods: Between March 2018 and June 2023, 349 patients who underwent
hysterosalpingography (HSG) due to the diagnosis of infertility in our hospital were included.
Demographic and clinical data of 89 patients with hydrosalpinx detected on imaging were compared
with 260 patients with normal Hsg findings.

Results: Neutrophil and Platelet levels were found to be significantly higher in the Hydrosalpinx-group
than the control group (p<0.001). The presence of Hydrosalpinx was found to be significantly higher in
patients who were diagnosed with secondary infertility (p<0.001). Neutrophil and Platelet levels were
significantly higher in the bilateral-Hydrosalpinx-group than the unilateral-Hydrosalpinx-group (p:0.036,
p:0.012, respectively). The NLR and PLR were found to be significantly higher in the bilateral-
Hydrosalpinx-group than the unilateral-Hydrosalpinx-group (p:0.038, p:0.009, respectively). MPV were
found to be significantly lower in the bilateral-Hydrosalpinx-group than the unilateral-Hydrosalpinx-
group (p:0.011).

Conclusion: The findings of our study support the literature data on the relationship between
NLR,PLR,MPV, and chronic inflammatory processes. These markers deserve to be evaluated again
and again in prospective and controlled studies, in which they will be considered together with clinical
findings, to investigate their ability to predict the diagnosis of Hydrosalpinx, its severity, and clinical
outcomes in infertile patients.

Keywords: Hydrosalpinx, infertility, platelet/lymphocyte ratio, neutrophil/lymphocyte ratio,
mean platelet volume.

0z
Amag: Bu calismanin amaci hidrosalpinksli  hastalarin  tanisinda  No6trofil/lenfosit  orani,
Platelet/lenfosit orani ve Mean Platelet volume degerinin rollerini ortaya koymaktir.
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Gere¢ ve Yontem: Mart 2018 — Haziran 2023 tarihleri arasinda hastanemizde infetilite tanisi
nedeniyle histerosalpingografi (HSG) islemi uygulanan 349 hasta dahil edilmistir. Gériintiilemede
hidrosalpinks saptanan 89 hastanin demografik ve klinik verileri, normal Hsg bulgulari olan 260 hasta
ile karsilastirildi.

Bulgular: Hidrosalpinks grubunda nétrofil diizeyi ve platelet diizeyi, kontrol grubuna kiyasla
anlamli yliksek tespit edilmistir (p<0.001). Sekonder infertilite tanili hastalarda hidrosalpinks varligi
anlamli yiiksek saptanmistir (p<0.001). Bilateral hidrosalpinks grubunda nétrofil diizeyi ve platelet
diizeyi unilateral hidrosalpinks grubu ile kiyasla anlamli yiiksek saptanmigtir (p:0.036, p:0.012
sirasiyla). Bilateral hidrosalpinks grubunda platelet/lenfosit orani ve nétrofil/lenfosit orani, unilateral
hidrosalpinks grubu ile kiyasla anlamli yiiksek saptanmistir (p:0.038, p:0.009 sirasiyla). Bilateral
hidrosalpinks grubunda mean platelet voliime diizeyi, unilateral hidrosalpinks grubuna gére anlamli
dlistik saptanmistir (p:0.011).

Sonug¢: Calismamizdaki bulgular Platelet/lenfosit orani, Nétrofil/lenfosit orani ve Mean Platelet
volume ile kronik inflamatuar siiregler arasindaki iliskiye dair énceki literatiirii desteklemektedir. Bu
belirteglerin, infertil hastalarda, hidrosalpinks tanisini, hastaligin siddetini ve klinik sonuglarini tahmin
etme yeteneklerini arastirmak igin, klinik bulgularla birlikte ele alindiklari prospektif, kontrollii

calismalarda yeniden degerlendiriimeyi hak etmektedir.

Anahtar Sézciikler. Hidrosalpinks,
platelet volume.

INTRODUCTION

It is considered that many different mechanisms
are effective in the relationship between
Hydrosalpinx and infertility. Hydrosalpinx, as its
name suggests, occurs when the fallopian tubes
become obstructed and filled with clear fluid (1).
It can affect one or both fallopian tubes
simultaneously,  with  infertility = becoming
inevitable if it occurs in both (1). Pregnancy can
theoretically be achieved when Hydrosalpinx is
unilateral, but its detrimental effects on fertility
remain significant (2). Although the precise
mechanism reducing pregnancy rates in the
presence of Hydrosalpinx has not been fully
elucidated, there is a possibility that the fluid
within the tube may exert toxic effects on the
embryo, and its spread to the endometrial tissue
during ovulation may have a toxic impact on the
embryo as well (3). Hysterosalpingography
(HSG) is used as the gold standard diagnostic
criterion for the investigation of tubal pathologies,
particularly in infertility etiology (4). HSG is a
diagnostic radiologic procedure that is widely
used as a first-line investigation for assessing
fallopian tube patency (5). Hydrosalpinx typically
develops due to adhesions resulting from
previous infections, endometriosis, and fallopian
tube surgeries (5), which can cause narrowing or
blockage of the fallopian tubes at their ends (6).
The presence of infections and endometriosis
sets the stage for chronic inflammatory
processes (6). In recent years, there has been
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increasing recognition of the role of inflammatory
markers in various diagnoses (7). Blood tests
monitoring the neutrophil-lymphocyte ratio (NLR)
and platelet-lymphocyte ratio (PLR) are
employed to assess the body's inflammatory
responses and infections (8). The average NLR
is typically less than 2.5, while a high ratio might
be a sign of an inflammatory illness. The typical
PLR is less than 150, and a high ratio might point
to an infection or inflammatory reaction within the
body (9). PLR and NLR values are commonly
used to identify illnesses and inflammatory
reactions in the body. However, elevated PLR
and NLR values might potentially be a sign of
infections or other inflammatory diseases
including cancer (9). The Mean Platelet Volume
(MPV) is a statistic showing the average platelet
volume that is assessed during blood tests (10).
Blood clotting involves thrombocytes. MPV is
utilized to assess the platelets' functioning and
activation levels (10). An increased proportion of
larger platelets is associated with the progression
of an inflammatory state, often following
procoagulation, intracellular production of pro-
inflammatory cytokines, granule degranulation,
and the release of splenic platelets into
circulation (11). These cells rapidly migrate to the
site of inflammation upon activation (12), which
explains the decreased MPV values observed in
patients with ongoing inflammation (13). A
comprehensive analysis of hematological
parameters can provide physicians with important
knowledge in the diagnosis of Hydrosalpinx. It is
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very important to uncover the relationship
between Hydrosalpinx, which occurs as a result
of chronic inflammatory processes, and
inflammatory markers. The present study aimed
to investigate the roles of NLR, PLR, and MPV
inithe diagnosis of individuals with Hydrosalpinx.

MATERIALS and METHODS

This study was designed as a retrospective
observational case-control study and was
designed in line with the Helsinki Declaration
Principles. Informed consent forms were received
from the individuals in this current research. This
study was started after receiving Ethics
Committee approval number 2024/229 from our
hospital. The present study comprised 349
individuals who had sought treatment at our
infertility clinic between March 2018 and June
2023. These individuals were diagnosed with
either primary or secondary infertility and
underwent Hysterosalpingography (HSG) to
explore the causes of their infertility. HSG scans
for all patients were conducted within the first 5
days following the conclusion of menstruation.
Laboratory data and HSG results of the
participants were retrospectively collected from
patient records and hospital databases.
Participants were divided into two groups based
on whether Hydrosalpinx was detected in their
HSG results. Among the patients included in the
study, 89 participants with Hydrosalpinx and 260
patients without Hydrosalpinx were divided into
two separate groups. Demographic data such as
age, gravida, parity, Body Mass Index (BMI), etc.,
were retrospectively compared between the
groups with and without Hydrosalpinx. The
groups with and without Hydrosalpinx were
compared retrospectively with regard to
preoperative complete blood count (Platelet,
Lymphocyte, Neutrophil, Leukocyte, PLR, NLR,
and MPV). Conditions that might cause changes
in blood parameters, such as the presence of
endometriosis, presence of adenomyosis,
hematological diseases, chronic systemic
diseases, anticoagulant use, and oral
contraceptive use, were considered as exclusion
criteria.  Neutrophil, Lymphocyte, and the
Beckman Coulter Gen-S System instrument
(Beckman-Coulter Inc.) were utilized in our
laboratory to conduct a complete blood count,
during which Mean Platelet Volume (MPV)
characteristics were assessed. The PLR
parameter was calculated by dividing the platelet

Volume 63 Issue 3, September 2024 / Cilt 63 Sayi 3, Eyliil 2024

count by the absolute lymphocyte count, while
the NLR parameter was obtained by dividing the
absolute neutrophil count by the absolute
lymphocyte count.

Statistical Analysis

For the analyses of the data, the SPSS 26.0 (IBM
Inc., Chicago, IL, USA) was utilized. The
Kolmogorov-Smirnov Test was employed to
determine the normalcy of the analysis. In
addition to the statistical methods
(meanzstandard deviation) for identification, the
Independent t-test was employed to compare the
pair groups in the study data evaluation, and the
qualitative data were compared using the Chi-
Square Test. There was a 95% Confidence
Interval (Cl) used in the analysis of the result
values. For the p-value, less than 0.05 indicated
statistical significance.

RESULTS

In the present research, the average age was
29.55 £ 4.01 in the group with Hydrosalpinx and
29.36 + 4.53 in the control group, with no
significant difference found between the groups
(p: 0.704). Hemoglobin levels were found to be
9.94 + 2.88 g/dL in the Hydrosalpinx group and
10.29 + 2.79 g/dL in the control group, with no
significant difference observed between the
groups (p: 0.327). However, the neutrophil level
was determined to be 6.60 + 1.45 in the
Hydrosalpinx group and 5.64 £ 1.11 in the control
group, showing a significantly higher level in the
Hydrosalpinx group (p<0.001). The platelet level
was 291.60+64.91 in the hydrosalpinx group and
256.82+56.940 in the control group, with a
significant difference observed between the two
groups (p<0.001). The NLR was 2.68+3.63 in the
hydrosalpinx group and 2.10+0.44 in the control
group, with no significant difference observed
between the groups in this regard (p:0.134). The
PLR was 123.22+168.85 in the hydrosalpinx
group and 94.21+24.57 in the control group, with
no significant difference observed between the
groups (p:0.108). The MPV was 8.02+1.24 in the
hydrosalpinx group and 8.28+1.71 in the control
group, with no significant difference observed
among the groups (p:0.124) (Table-1).

There were 264 patients in the primary infertility
group, with 53 (20.1%) patients diagnosed with
hydrosalpinx, and 211 (79.9%) patients without
hydrosalpinx. In the secondary infertility group,
there were 85 patients, with 36 (42.4%) patients
diagnosed with hydrosalpinx, and 49 (57.6%)
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patients without hydrosalpinx. When comparing  hydrosalpinx was found to be significantly more
patients in terms of primary and secondary prevalent in secondary infertile participants
infertility and the presence of hydrosalpinx, (p<0.001) (Table-2).

Table-1. Comparison of clinical and demographic data based on the existence of Hydrosalpinx.

Hydrosalpinx (+) Hydrosalpinx (-) p
n:89 n:260
Age(years) 29.55+4.01 29.3614.53 *0.704
Body Mass Index (kg/m?) 22.74+1.71 22.49+1.45 *0.208
Hemoglobin (g/dL) 9.94+2.88 10.2942.79 *0.327
Neutrophil (n/mL) 6.60+1.45 5.64+1.11 *<0.001
Platelet (n/mL) 291.60+64.91 256.82+56.940 *<0.001
Lymphocyte (n/mL) 3.16+0.49 3.00+0.80 *0.860
NLR 2.68+3.63 2.10+0.44 *0.134
PLR 123.22+168.85 94.21+24.57 *0.108
MPV (fl) 8.02+1.24 8.28+1.71 *0.124

*Independent sample t-test, BMI: Body mass index, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio, MPV:
Mean platelet volume

Table-2. The Relationship between infertility type and Hydrosalpinx.

Primary Infertility Secondary Total p
264-(%) Infertility 349-(%)
85-(%)
Hydrosalpinx (-) 211-(79.9%) 49-(%57.6) 260-(74.5%)
*<0.001
Hydrosalpinx (+) 53-(%20.1) 36-(%42.4) 89-(%25.5)

* Chi Square test

Table-3. Comparison of clinical and demographic data according to the Hydrosalpinx type.

Bilateral Hydrosalpinx Unilateral Hydrosalpinx
n:53 n:36 p
Mean £SD
Age (years) 29.66+5.1 28.92+3.76 *0.451
Body Mass Index (kg/m?) 22.4441.37 22.56+1.57 *0.697
Hemoglobin (g/dL) 9.97+2.98 9.91+2.78 *0.936
Neutrophil (n/mL) 6.64+1.35 6.14+1.46 *0.036
Platelet (n/mL) 305.66+57.1 270.894+70.91 *0.012
Lymphocyte (n/mL) 3.12+0.48 3.2240.51 *0.361
NLR 2.524+0.28 2.07+0.62 *0.038
PLR 99.76+23.40 86.03+24.25 *0.009
MPV (fl) 7.7242.51 8.66+0.62 *0.011

*Independent sample t-test, BMI: Body mass index, NLR: Neutrophil/lymphocyte ratio, PLR: Platelet/lymphocyte ratio, MPV:
Mean platelet volume

In our study, the average age was 29.66+5.1 in  the bilateral hydrosalpinx group, 6.14+1.46 in the
the group with bilateral hydrosalpinx and unilateral hydrosalpinx group, and was
28.92+3.76 in the unilateral hydrosalpinx group, significantly higher in the bilateral hydrosalpinx
and no significant difference between the groups group (p:0.036). The platelet level was
(p:0.451). The neutrophil level was 6.64+1.35 in  305.66+57.1 in the bilateral hydrosalpinx group,
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270.89£70.91 in the unilateral hydrosalpinx
group, and was significantly higher in the bilateral
hydrosalpinx group  (p:0.012). NLR was
2.52+0.28 in the bilateral hydrosalpinx group,
2.07+£0.62 in the unilateral hydrosalpinx group,
and was significantly higher in the bilateral
hydrosalpinx  group (p:0.038). PLR was
99.761£23.40 in the bilateral hydrosalpinx group,
86.031£24.25 in the unilateral hydrosalpinx group,
and was found to be significantly higher in the
bilateral hydrosalpinx group (p:0.009). MPV was
7.72+2.51 in the bilateral hydrosalpinx group,
8.66+0.62 in the unilateral hydrosalpinx group,
and was significantly lower in the bilateral
hydrosalpinx group (p:0.011). There are 20
patients in the right unilateral hydrosalpinx group
and 16 patients in the left unilateral hydrosalpinx
group (Table-3).

DISCUSSION

As one of the causes of primary and secondary
infertility, Hydrosalpinx can be seen bilaterally or
unilaterally as the cause of a chronic
inflammatory process or a previous surgery.
Although the Hysterosalpingography Method is
used commonly for the diagnosis of
Hydrosalpinx, the  widespread use  of
inflammatory markers in gynecological diseases
in recent years has brought to mind its possible
relationship with Hydrosalpinx. Many recent
investigations have proven that NLR, PLR,
and MPV might have the potential as markers of
gynecological inflammatory disorders and
obstetric problems and malignancies (e.g.,
endometriosis, adenomyosis, adnexal torsion,
endometrial hyperplasia, and preeclampsia) (14-
17). In our study, we found that there was no
significant difference in NLR, PLR and MPV
levels between the hydrosalpinx group and the
non-hydrosalpinx group.

It is already known that Systemic inflammation
brought on by infections and adhesions results in
a reduction in lymphocytes and an increase in
neutrophils. NLR is a straightforward indicator of
the inflammatory response that shows how well
the cellular immune system is able to counteract
the degree of systemic inflammation brought on
by infection and adhesions (18, 19). The first
cells to reach the infection site are Neutrophils.
The increase in the Neutrophils causes a
decreased lymphocytes, causing increased NLR,
which is the primary parameter investigated in
this present research (18, 19).
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In the research conducted by Duan et al., a
significant relationship was found with the NLR
level, which is considered an
inflammation indicator in infertility patients (20).
In another research in the literature, unexplained
infertile patients were analyzed by employing a
comparison with the control group, and no
differences were reported in terms of NLR and
Neutrophil parameters (21). It is considered that
the contradiction between studies in the literature
occurred depending on the cause of infertility. In
this current research, no significant differences
were detected between the Hydrosalpinx group
and non-Hydrosalpinx group based on NLR.
However, Neutrophil levels were observed to be
significantly greater in the Hydrosalpinx group.

In the literature, in an investigation in which
infertile patients were evaluated, a negative
relationship was detected between PLR and
implantation (21). In the study conducted
by Duan et al., a significant relation was detected
with the PLR level, which is considered an
indicator of inflammation in infertility patients (20).
It was proved in an investigation that was
conducted by Yang et al. to be highly associated
with inflammation in infertile patients who were
diagnosed with endometriosis. A positive
correlation was found with PLR value in infertile
women (22). In the literature, a correlation was
found with PLR value in unexplained infertile
patients and in patients who had infertility
detected as a cause of endometriosis. In this
present research, contrary to the literature data,
no significant differences were detected between
the group with and without Hydrosalpinx based
on PLR and Platelet counts. However, the
relationship with Hydrosalpinx has not been
analyzed directly in other studies in the literature.

A study conducted by Avcioglu et al. reported
that in order to differentiate between the early
and severe stages of endometriosis, which
results in infertility, MPV and other Platelet
indicators may be useful biomarkers (23). In an
infertility-based research by Li et al., MPV was
found to be significantly elevated in women with
PCOS when made a comparison to women
without PCOS (24). In our study, contrary to the
literature data, no significant differences were
reported between the group with and without
Hydrosalpinx based on MPV. The relationship
with Hydrosalpinx has not been directly evaluated
in other studies in the literature.
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Patients who had primary and secondary
infertility were evaluated in a previous study
conducted by Al Subhi T et al, and the
Hydrosalpinx rate was found to be 19% in
primary infertile patients and 29% in secondary
infertile patients, and a significant difference was
uncovered (25). In the study of Benksim et al., no
significant differences were detected based on
tubal factor prevalence in the etiology of
primary and secondary infertility (26). The rate
of Hydrosalpinx was observed to be significantly
greater in individuals who were diagnosed with
secondary infertility in our study. The reason for
the contradiction in studies in the literature might
be that tubal factor and the presence of
Hydrosalpinx are considered as two separate
criteria.

Bilateral tubal obstruction was shown to be the
most typical reason of infertility in women, and
the most typical reason of obstruction of the
fallopian tubes was pelvic inflammatory disease
in a study that was conducted by Abebe et al.
(27). In the investigation conducted by
Ambildhuke et al., tubal obstruction was shown to
be the most typical reason of infertility in females
(28). In the resarch of Elsharif et al., the relation
between previous infections and pelvic
inflammatory disease was reported to be the
most typical reason of tubal obstruction in women
(29). In the research conducted by Seckin et al.,
the NLR was found to be significantly higher in
individuals who were diagnosed with pelvic
inflammatory disease (30). In this present
research, the NLR was found to be significantly
greater in individuals who had bilateral
Hydrosalpinx than in patients who had unilateral
Hydrosalpinx. Considering the relationship
between previous infections and pelvic
inflammatory disease in the etiology of bilateral
Hydrosalpinx, our data were found to be
compatible with the literature data. In the
research conducted by Guo et al., the PLR was

References

found to be significantly greater in patients who
had endometriosis and pelvic adhesion (31). The
PLR in patients who had bilateral Hydrosalpinx
was found to be significantly greater in our study
than in individuals who had unilateral
Hydrosalpinx. Considering the relationship
between chronic inflammatory processes such as
pelvic adhesions and endometriosis in the
etiology of bilateral Hydrosalpinx, our data were
found to be compatible with the literature data. In
the study that was conducted by Hocaoglu et al.,
MPV was found to be significantly lower in
individuals who were diagnosed with pelvic
inflammatory disease (32). MPV in patients who
had bilateral Hydrosalpinx was observed to be
significantly lower than in individuals who had
unilateral Hydrosalpinx in our study. Considering
the relationship between previous infections and
pelvic inflammatory disease in the etiology of
bilateral Hydrosalpinx, our data were found to be
compatible with the literature data.

CONCLUSION

The current findings corroborate information from
earlier studies about the connection between
chronic inflammatory processes, NLR, PLR, and
MPV. As far as the authors are aware, this is the
first research to compare and contrast MPV,
PLR, and NLR as inflammatory markers in
patients who have Hydrosalpinx. NLR, PLR, and
MPV seem to be useful markers that can be used
for the diagnosis of bilateral Hydrosalpinx and
merit a second assessment in prospective,
controlled trials where they are taken into
account with clinical results to look at their
potential to predict the diagnosis of hydrosalpinx,
the severity of the condition, and clinical
outcomes in individuals who are sterile.

Conflict of interest: No conflict of interest was
declared between the authors.

1. Strandell, A. The patient with hydrosalpinx. Assisted Reproduction Techniques: Challenges and Management

Options. 2021;147-152.

2. Hao, H. J.,, Wang, Z. H., Feng, L., Zhao, X. L., & Chen, X. Which patients with hydrosalpinx will benefit more
from reproductive surgery to improve natural pregnancy outcomes?: A systematic review and meta-analysis.

Medicine.2023; 102(8).

3. Pérez-Milan, F., Caballero-Campo, M., Carrera-Roig, M., Moratalla-Bartolomé, E., Dominguez-Arroyo, J. A.,
Alcazar-Zambrano, J. L., ... & Carugno, J. A. Systematic review and network meta-analysis of hydrosalpinx
treatment before in vitro fertilization.Ultrasound in Obstetrics & Gynecology.2024;5.

454

Ege Journal of Medicine / Ege Tip Dergisi



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

. Atlihan U, Deriindere U. Results Of Spontaneous Pregnancy After Hysterosalpingography in Patients With

Unexplained Infertility. Journal of Pharmaceutical Negative Results. 2022;13(5):1847-1852.

Yang, J. J., & Chapman, M. What are the risks associated with lipiodol hysterosalpingography? A literature
review. Radiography. 2023;29(6):1041-1045.

Wang Q, Sun Y, Fan R, Wang M, Ren C, Jiang A, Yang T. Role of inflammatory factors in the etiology and
treatment of recurrent implantation failure.Reproductive Biology. 2022;22(4).

Qiu X, Wang Q, Zhang Y, Zhao Q, Jiang Z, Zhou L. Prognostic Value of Neutrophils-to-Lymphocytes Ratio
and Platelets-to-Lymphocytes Ratio in Sepsis Patients With Lymphopenia. Biomarker Insights. 2024;19(1).
Djordjevic D, Rondovic G, Surbatovic M, Stanojevic |, Udovicic I, Andjelic T, et al. Neutrophil-to-lymphocyte
ratio, monocyte-to lymphocyte ratio, platelet-to-lymphocyte ratio, and mean platelet volume-to-platelet count
ratio as biomarkers in critically ill and injured patients: which ratio to choose to predict outcome and nature of
bacteremia? Mediators Inflamm. 2018;7(15).

Diem S, Schmid S, Krapf M, Flatz L, Born D, Jochum W, et al. Neutrophil-to-lymphocyte ratio (nlr) and
platelet-to-lymphocyte ratio (plr) as prognostic markers in patients with non-small cell lung cancer (NSCLC)
treated with nivolumab. Lung Cancer. 2017;11(1):176-81.

Korniluk A, Koper-Lenkiewicz OM, Kaminska J, Kemona H, Dymicka-Piekarska V. Mean Platelet Volume
(MPV): new perspectives for an old marker in the course and prognosis of inflammatory conditions. Mediators
Inflamm. 2019;4(17).

Handtke, S., & Thiele, T. Large and small platelets—(When) do they differ?. Journal of Thrombosis and
Haemostasis. 2020;18(6):1256-1267.

Repsold L, Joubert AM. Platelet Function, Role in Thrombosis, Inflammation, and Consequences in Chronic
Myeloproliferative Disorders. Cells. 2021; 10(11):3034.

Afsar N, Afroze IA, Tahniath H, Abid Z. Role of mean platelet volume as an adjunct in evaluation of acute
inflammation. Annals of Pathology and Laboratory Medicine 2017;4(4):466-469

M Nissen, V Sander, P Rogge, M Alrefai, R-B Trébs. Neutrophil to Lymphocyte Ratio and Platelet to
Lymphocyte Ratio Might Predict Pediatric Ovarian Torsion: A Single-Institution Experience and Review of the
Literature. Journal of Pediatric and Adolescent Gynecology.2021;34(3):334-340.

Kang Q, Li W, Yu N, Fan L, Zhang Y, Sha M, et al. Predictive role of neutrophil-to-lymphocyte ratio in
preeclampsia: A meta-analysis including 3982 patients. Pregnancy Hypertension.2020;20(4):111-118.

Ozer S, Yiimaz R, Sénmezgdz E, Karaaslan E, Tagkin S, Biitiin i, Demir O. Simple markers for subclinical
inflammation in patients with Familial Mediterranean Fever. Med Sci Monit. 2015;21(1):298-303.

Boyraz |, Kog B, Boyaci A, Tutoglu A, Sarman H, Ozkan H. Ratio of neutrophil/lymphocyte and
platelet/lympho cyte in patient with ankylosing spondylitis that are treating with anti-TNF. Int J Clin Exp Med
2014;7(9):2912-5

Buonacera, A., Stancanelli, B., Colaci, M., & Malatino, L. Neutrophil to lymphocyte ratio: an emerging marker
of the relationships between the immune system and diseases. International journal of molecular
sciences.2022;23(7).

Kolaczkowska E, Kubes P. Neutrophil recruitment and function in health and inflammation. Nat Rev Immunol
2013;13(3):159-75.

Duan Y, Zhou Y, Peng Y, Shi X, Peng C. Inflammatory Markers in Women with Infertility: A Cross-Sectional
Study. Inflammatory Markers in Women with Infertility: A Cross-Sectional Study. International Journal of
General Medicine.2023;27(16):1113-1121.

Tola EN. The association between in vitro fertilization outcome and the inflammatory markers of complete
blood count among nonobese unexplained infertile couples. Taiwanese Journal of Obstetrics and
Gynecology.2018;57(2):289-294.

Yang H, Zhu L, Wang S, Lang J, Xu T. Noninvasive Diagnosis of Moderate to Severe Endometriosis: The
Platelet-Lymphocyte Ratio Cannot Be a Neoadjuvant Biomarker for Serum Cancer Antigen 125. Journal of
Minimally Invasive Gynecology. 2015;22(3):373-377.

Avcioglu SN, Altinkaya SO, Kiiciik M, Demircan-Sezer S, Yilksel H. Can Platelet Indices Be New Biomarkers
for Severe Endometriosis? International Scholarly Research Notices.2014;26(3):

Li L, Yu J, Zhou Z. Mean platelet volume and polycystic ovary syndrome: a systematic review and meta-
analysis. Journal of International Medical Research. 2022;50(1).

Al Subhi T, Al Jashnmi RN, Al Khaduri M, Gowri V. Prevalence of tubal obstruction in the
hysterosalpingogram of women with primary and secondary infertility. J Reprod Infertil. 2013;14(4):214-216.

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024 455



26.

27.

28.

29.

30.

31.

32.

Benksim A, Elkhoudri N, Addi RA, Baali A, Cherkaoui M. Difference between Primary and Secondary Infertility
in Morocco: Frequencies and Associated Factors. Int J Fertil Steril. 2018;12(2):142-146.

Abebe MS, Afework M, Abaynew Y. Primary and secondary infertility in Africa: systematic review with meta-
analysis. Fertil Res Pract. 2020;6(1).

Ambildhuke K, Pajai S, Chimegave A, Mundhada R, Kabra P. A Review of Tubal Factors Affecting Fertility and
its Management. Cureus. 2022;14(11)

Elsharif, A. K., Mohamed, M. E. S., Nossair, W. S., & Fattah, M. T. A.. Relationship between Female Infertility
and Pelvic Inflammatory Disease. European Journal of Molecular and Clinical Medicine.2021; 8(4):1007-
1015.

Seckin KD, Karsli MF, Yiicel B, Ozkése B, Yildirm D, Cetin BA & Aslan H. Neutrophil lymphocyte ratio,
platelet lymphocyte ratio and mean platelet volume; which one is more predictive in the diagnosis of pelvic
inflammatory disease? Gynecology Obstetrics & Reproductive Medicine.2015;21(3):150-154.

Guo C, Zhang C. Platelet-to-Lymphocyte Ratio and CA125 Level as a Combined Biomarker for Diagnosing
Endometriosis and Predicting Pelvic Adhesion Severity. Front Oncol. 2022;21(12).

M. Hocaoglu, A. Turgut, E. Akdeniz, A. Usta, A.A. Ersahin, A. Karateke. Predictive value of neutrophil to
lymphocyte ratio, lymphocyte to monocyte ratio and mean platelet volume for pelvic inflammatory disease.
Clin. Exp. Obstet. Gynecol. 2019;46(1):36-41.

456 Ege Journal of Medicine / Ege Tip Dergisi



Research Article / Arastirma Makalesi

Ege Journal of Medicine / Ege Tip Dergisi 2024; 63 (3): 457-465

Content analysis of YouTube™ videos related to anesthesia practices in
circumcision surgery in children

Cocuklarda stinnet ameliyatinda anestezi uygulamalari ile ilgili YouTube ™
videolarinin igerik analizi
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ABSTRACT

Aim: The aim of our study was to evaluate the accuracy and reliability of information provided to
patients by videos on the application of anesthesia in pediatric circumcision surgery on the video
platform YouTube™, an Internet information source.

Materials and Methods: The keywords "anesthesia in circumcision surgery" and "anesthesia in
circumcision surgery in children” were typed into the search bar on YouTube™. A total of 220 videos
were viewed. The date of upload, number of views, duration, number of likes and dislikes, source of
upload, and number of comments were recorded. The reliability and quality of the video were
assessed using the Global Quality Scale (GQS) and the modified DISCERN scale.

Results: After exclusion criteria, a total of 38 videos were evaluated. The videos were divided into four
groups according to the anesthesia method mentioned/recommended in the content. When comparing
between the groups in terms of GQS score, modified DISCERN score and video content, it was
observed that the mean scores of the videos in the local anesthesia group were statistically
significantly lower than those in both the general and local anesthesia groups, separated by age
(p<0.001) When the videos were evaluated according to the GQS score, 15 videos (39.4%) were of
low quality, 15 videos (39.4%) were of medium quality, and 8 videos (21%) were of high quality. The
duration, number of interactions, modified DISCERN score, and video content score of high-quality
videos were significantly higher than those of medium and low-quality videos (p<0.05).

Conclusion: The YouTube™ video platform has a narrow range of information about anesthesia in
pediatric circumcision surgery, and the content of videos on this topic is mostly inadequate.

Keywords: Circumcision, anesthesia, children, YouTube, internet.

oz

Amag: Calismamizin amaci bir internet bilgi kaynadi olan YouTube™ video platformunda yer alan
cocuklarda siinnet cerrahilerinde uygulanan anestezi uygulamalari ile ilgili videolarin hastalar icin
sagladigi bilginin dogrulugu ve glivenilirliginin degerlendirilmesidir.

Gere¢c ve Yéntem: Arastirma icin YouTube™ sayfasinda arama cubuduna ‘siinnet cerrahisinde
anestezi’ ve ‘cocuklarda siinnet cerrahisinde anestezi’ anahtar kelimeleri yazildi. Toplamda 220 video
izlendi. Videolarin yliklenme tarihi, slresi, gériintilenme sayisi, begenme ve begenmeme sayisi,
videoyu yiikleyen kaynak, yorum sayisi kaydedildi. Videonun givenilirligi ve kalitesi modifiye
DISCERN élgedi ve Global Quality Scale (GQS) 6lgegdi kullanilarak degerlendirild.
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Bulgular: Dislama kriterlerinden sonra toplamda 38 video dedgerlendirildi. Videolar igeriginde
bahsedilen/énerilen anestezi yéntemine gére dért gruba ayrildi. GQS skoru, modifiye DISCERN skoru
ve video igerigi agisindan gruplar aralarinda kiyaslandiginda, lokal anestezi grubundaki videolarin
puan ortalamalarinin yasa gdére ayirarak hem genel hem lokal anestezi grubundaki videolardan
istatistiksel olarak anlamli ddsik oldugu gézlendi (p<0,001). Videolar GQS skoruna gére
degerlendirildiginde 15 videonun (%39,4) diigiik kalitede, 15 videonun (%39,4) orta kalitede, 8
videonun (%21) yiiksek kalitede oldugu gériildii. Yiiksek kaliteli videolarin stireleri, etkilesim sayilari,
modifiye DISCERN skoru ve video igeri puanlamasi orta ve diisiik kaliteli videolara gére anlamli
yliksek bulundu (p<0,05).

Sonug: YouTube™ video platformunda ¢ocuklarda siinnet cerrahisinde anestezi hakkinda dar bir bilgi

yelpazesi mevcuttur ve bu konu ile ilgili videolarinin igerigi gogunlukla yetersizdir.
Anahtar Soézciikler: Siinnet, anestezi, cocuklar, YouTube, internet.

INTRODUCTION

Circumcision is the surgical cutting of the foreskin
(prepuce) covering the glans to expose the tip of
the penis. It is one of human history's oldest and
most performed operations. In our country,
almost all boys are circumcised, while it has been
reported that 30% of men aged 15 years and
older are circumcised worldwide, the majority of
whom are Muslim men (1).

It is very important to provide appropriate
anesthesia and analgesia for circumcision.
Circumcisions can be performed under local
anesthesia, sedation, or general anesthesia.
While pediatric surgeons generally prefer to
perform circumcision under general anesthesia,
some surgeons use local anesthesia. The child's
age or personal experience may be a factor in
these preferences. Each method of anesthesia
has advantages and disadvantages depending
on the child and the experience and time
management of the person performing the
circumcision. Circumcision is a relatively common
and significant source of stress for children,
although they do not feel pain when it is
performed under local anesthesia. All pediatric
surgical procedures can cause emotional distress
and trauma to children and their families because
of the fear and excitement experienced by
psychologically unprepared children (2). General
anesthesia also carries a risk of mortality due to
various life-threatening complications such as
respiratory, circulatory and allergic complications,
and there is a significant increase in the
incidence of nausea and vomiting in children after
general anesthesia (3). In addition, general
anesthesia is considered a disadvantage by
many surgeons or families because it requires
operating room conditions, an experienced team,
and is more expensive (4).
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The Internet, which is accessible to a large part
of the world's population, has become one of the
most widely used sources of information today
due to its wide variety of information sources (5).
People view the Internet as a valuable source of
health information and use it to research their
health conditions before seeking professional
help (6). YouTube™ is the second most used
website and video- sharing platform in the world,
easily accessible  through smartphones,
computers, and televisions (7). There is no
control mechanism before sharing videos on
YouTube™, making it a subjective site that can
be wuseful for users but can also lead to
misleading information (8, 9). Today, the
YouTube™ video platform has become very
popular for medical searches. Studies evaluating
the content of videos on the YouTube™ video
platform about various diseases and their
treatments have raised concerns about the
accuracy and reliability of the video content, and
it has been reported that the information provided
by these videos is not homogeneous (10-12).
There is no study in the literature analyzing the
videos on the YouTube™ video platform about
the use of anesthesia in pediatric circumcision,
which is highly questioned by parents and
accurate information is needed. In this study, we
aimed to evaluate the quality and accuracy of the
information content of videos on the YouTube™
video platform about anesthesia applications in
pediatric circumcision.

MATERIALS and METHODS
Study design and participants

In our study, the Turkish videos related to the
application of anesthesia in circumcision surgery
in children on the YouTube™ video platform,
which is an online video-sharing resource, were
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reviewed on March 31, 2024. Publicly available
videos on YouTube™ were evaluated, and as no
human participants/animals were involved, no
ethics committee approval was required in this
study, as in similar studies (13, 14).

First, the search history was cleared, and the
videos were searched by entering the keywords
"anesthesia in circumcision surgery" and
"anesthesia in circumcision surgery in children"
into the search engine. Previous studies of
Internet search engines have found that more
than 90% of users evaluate the first 3 pages of
search results (15). In our study, the videos on
the first 3 pages for each keyword were
evaluated, and a total of 220 videos were viewed.
All videos were carefully analyzed by both
researchers to determine which videos to
include/exclude in the study.

All videos were carefully analyzed by the
researchers to determine which videos to
include/exclude in the study.

Exclusion criteria for the study (Figure-1);
1. The video language is not Turkish

2. Irrelevant to the topic

3. Music in the video

4. Lack of audio in the video

5. Repetition of the same video

For each video included in the study, the URL
address, video duration (seconds), number of
views, number of likes, number of dislikes,
number of comments, time elapsed since upload
(days), anesthesia method
mentioned/recommended in the video (local,
general, local + general, both local and general
by separating the methods according to the age
of the child), person narrating the videos
(physician (pediatric surgeon-urologist-
pediatrician-anesthesiologist), patient, other),
target audience (patient, healthcare professional,
unknown). The parameters view rate [number of
views/time since upload x 100%] and interaction
index [(number of likes - number of dislikes) /
number of views x 100%] were calculated (10).
Assessment of reliability

The reliability of the video was assessed using
the modified DISCERN (m DISCERN) scale in
terms of the reliability and completeness of the
information contained in the content. The
DISCERN scale was designed to assess the
quality of written information about treatment
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options for any health problem in individuals
using health services. The m DISCERN has been
adapted from the original version and includes
five yes-no questions (16):

1. Is the video clear, concise, and understandable?
2. Does it use reliable sources of information?

3. Is the information presented balanced and unbiased?

4. Are additional sources of information provided
for the patient?

5. Are areas of uncertainty/controversy addressed?

Each "yes" answer is scored as 1 point and each
"no" answer is scored as 0 points, and the
reliability of the information in the video is scored
between 1 and 5.

Assessment of quality

The Global Quality Scale (GQS) used to assess
the quality of videos has a scoring system
ranging from 1 to 5. Video flow, usability, and
quality can be assessed using the GQS; 1-2
points indicate low quality, 3 points indicate
medium quality, and 4-5 points indicate high
video quality (16).

The following scoring system was used in this
study:

1 Low quality, poor site flow, most information
missing, not useful at all for patients.

2 Overall low quality and poor site flow. Some
information is available, but many important
topics missing, very limited use for patients.

3 Medium quality, suboptimal flow, some important
information adequately discussed but others
insufficient, partially useful to patients.

4 High quality, generally good flow. Includes most
relevant information, but some topics are
missing, useful for patients.

5 High quality and good flow, very useful for
patients.  Provides complete and clear
information.

Evaluation of video content

A list of 10 questions was prepared by the
researchers about the topics we expected to be
included in the content to create an informative
video about anesthesia practices in circumcision
surgery. For each answer in the video, 1 point
was determined, and the total score was
recorded.

Topics that we expect to be in every video
content,
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1. General information about circumcision surgery (its
performance, technique, etc.)

2. General information about anesthesia (types;
general anesthesia, local anesthesia)

3. Detailed information about the proposed type
of anesthesia

4. Advantages and disadvantages of one type of
anesthesia over another

5. Age range for which anesthesia is recommended or
not recommended

6. Information about what to do before surgery

7. Information on what to do in the postoperative
period

8. Information about complications

9. Knowledge of anesthesia consent requirements

10. Information about the appropriate areas where the
procedure should be performed and by whom it
should be performed.

Statistical analysis

Statistical evaluations in our study were
performed with the program SPSS for Windows
20.0 (IBM SPSS, Chicago). In summarizing the
data, nominal data were presented as numbers
and percentages (%), and measured data were
presented as mean (tstandard deviation) and
median (minimum-maximum). Normal distribution
variables were assessed by the Kolmogorov-
Smirnov test. Mann-Whitney U test was used for
non-parametric variables and chi-squared test for
categorical data. p<0.05 was considered
statistically significant.

RESULTS

A total of 220 videos were viewed. A total of 182
videos were excluded from the study because
155 of them were "not related to the topic", 3
were "foreign language”, 19 were "duplicate", 4
were "no sound”, and 1 video was only music. A
total of 38 videos were included in the study, and
the evaluation of the general characteristics of
the videos is shown in Table-1. The videos
included in the study were divided into 4 groups
according to the anesthesia  methods
mentioned/recommended in the content. In 7
videos it was mentioned that circumcision should
be performed only under general anesthesia, in
14 videos only under local anesthesia, in 3
videos under general plus local anesthesia, and
in 14 videos it was mentioned that it should be
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performed either under local or general
anesthesia, depending on the age of the child. It
was observed that 14 of the videos were
prepared by 'a urology specialist, 12 by 'a
pediatric surgery specialist’, 4 by 'a pediatric
urology specialist', 4 by 'a general practitioner’, 1
by 'a anesthesia and resuscitation specialist', and
3 by ' a non-physician’. The mean GQS score of
the videos in the study was 2.71£0.95 and the
mean m DISCERN score was 1.92+1.19.

The mean number of views of the videos was
11576.02+27707.93 and the mean number of
likes was 100.13+359.58. In addition, it was
observed that there was no dislike in any of the
videos in the study. When the content evaluation
criteria of the videos in the study were evaluated,
it was observed that the mean scores were
2444232 (Table-1). When video duration,
number of views, number of likes, number of
comments, interaction index, and viewing rate
were compared between groups, the rates were
higher in the group that mentioned both local and
general anesthesia according to age but the
results were not statistically significant (Table-2).
When the videos in the study were compared
between groups in terms of GQS score, m
DISCERN score, and video content, it was
observed that the mean scores of the videos in
which local anesthesia was mentioned/suggested
were statistically significantly lower than the
videos in which both general and local
anesthesia were mentioned/suggested,
separated by age anesthesia methods (p<0.001)
(Table-2).

roumcon sagery’ and ‘st
b wangery b (b

230 daos watched for sach

38 videos included

Figure 1. Flowchart of video selection according to
exclusion criteria.
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All videos in the study were evaluated with a
GQS score and grouped into low, medium, and
high quality according to the quality of information
provided. 15 videos (39.4%) were low quality, 15
videos (39.4%) were medium quality, and only 8
videos (21%) were high quality. The duration of
high-quality videos was significantly longer than
that of low-quality videos (p=0.001). The number
of interactions of medium quality videos was
significantly lower than that of high-quality videos
(p=0.024). The m DISCERN scores of high-
quality videos were significantly higher than those
of low and medium quality videos (p=0.000 and
p=0.045, respectively). In addition, the m
DISCERN scores of medium quality videos were
significantly higher than those of low-quality
videos (p=0.024). When comparing according to
video content scores, it was observed that the
mean video content scores of low-quality videos
were significantly lower than medium and high-
quality videos (p=0.005 and p=0.000) (Table-3).

The distribution of parameters included in all
videos in the study is shown in Figure-2. Among
the identified criteria for evaluating video content,
most of the videos contained information about
"general information about anesthesia (types;
local, general)" (44.7%) and "advantages and
disadvantages of the proposed anesthesia
method compared to another" (42.1%). None of
the videos in the study provided information

about 'the need for consent for anesthesia'. The
video content was evaluated in the groups
classified according to the anesthesia methods
mentioned/recommended, as shown in Table-4.
When the video content was evaluated according
to groups, it was observed that the required
parameters were more in the group where both
local and general anesthesia were
mentioned/recommended according to age.

Evaluation of video contents
There are no criteria I
10. Information about the appropriate... I
9. Knowledge of anaesthesia consent...
8. Information about complications EE——
7. Information about what to do in the.., I
6. Information abou twhat to do in the... IE——
5. In which age range is anaesthesia... I
4, Advantages and disadvantages of ... I————
3. Detailed information about the type... IE———————
2. General information about... FEE———
1. General information about... IE——————

o

10 20

Figure 2. Evaluation of
information they contain

videos according to the

There was a significant positive correlation
between the duration of the videos in the study
and the GQS score, the m DISCERN score, and
the video content scores (Table-5).

Table-1. Evaluation of the general characteristics of the videos (n=38).

Mean * SD

Mean (min — max)

Video duration 120.02 + 126.15
Number of views

Number of likes 100.13 + 359.58

Number of dislikes 00
Number of comments 17.52 + 66.43
Number of interactions 0.68 £ 0.67

Number of days published

Viewing rate

GQS score 2.71+£0,95
m DISCERN score 1.92+1.19
Video content score 2.44 £ 2.32

11576.02 £ 27707.93

1341.84 + 1064.64
964.77 + 2104.78

73 (20 - 480)

2170 (37 - 161000)

7 (0 - 2100)

0 (0-0)

0 (0-330)

0.46 (0 — 2,91)
1059.50 (210 — 4015)
220.05 (3.03 — 11027.00)
3(0-4)

2(0-5)

2(0-8)

GQS; Global Quality Scale, m DISCERN; Modified DISCERN
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Table-2. Comparison of the content of the videos according to the anesthesia method mentioned/recommended.

score

General Local General+local Both general and local,
(n=7) (n=14) (n=3) separated by age (n=14)
Mean * Median Mean % '\(/Irﬁ?r']a_n Mean * '\zlr?]?r']a_n Mean * Median
SD (min - max) SD SD SD (min - max) P
max) max)
Video duration 111+ . 40 (20 - 97 (76 - 128 (27 -
(sec) 137 63 (40 -420) 7392 375) 100 + 25 126) 176 + 149 480) 0.055
' 5618 + 1300 (127 - 7432+ 2923 (37- 10169+ 403 (103- 19001 3049 (268 -
Number of views 2551 ™ 19000 10444  33127) 17175  30000) 43683 161000) 0.906
Number of Likes 8%7 5(1-21) 41+51 14(0-146) 1826 3 (2-48) 224 +582 10 (1-2100) 0.804
Number of
comments 1£2 0 (0 -5) 1+4 0(0-13) 9+ 14 2(0-26) 44+107 1(0-330) 0.252
I 035+ 0.36(0.05- 0.7+ 0.57 (0 - 1.19 % 0.49 (0.16 0.61 (0.05 -
Interaction index 0.25 0.78) 0.67 2.7) 15 2.91) 0.74+0.6 1.86) 0.509
Number of days 1716+ 720(360- 1145+  945(210- 1470+  1370(240 1325+% 1060 (240 - goa
on air 1679 4015) 780 2555) 1283 -2800) 970 3600) :
. 2412+ 210,3(34,7- 9589+ 321.1(3- 3811+ 429(294 14575+ 211,3(36.3-
Viewing rate 1512 473.2) 15283  5641) 5975  -1071) 30961  11027) 0.792
Video content 33 3(0-8) 11 0(0-3) 11 2(0-2) 4+2 4(1-7) <0.001
GQS score 3+1 3(2-4) 21 2(0-3) 3+1 3(2-3) 3+1 4 (2 -4) 0.001
;"C?:SCERN 2+1 2(1-3) 1+1 1(0-2) 2+1 2(1-2) 3+1 3(1-5) <0.001
p<0.05 is statistically significant
GQS; Global Quality Scale, m DISCERN; Modified DISCERN
Table-3. Evaluation of video features according to the quality of videos determined by GQS score.
Low quality Medium Quality High Quality
(n=15) (n=15) (n=8) p
; ; ; value
meantsd Mgdlan meantsd Mgd|an meanzsd Mgd|an
(min-max) (min-max) (min-max)
Video duration  68.2487.6 40 (20-375)  80.2+36.4 76 (34-139)  291.7+152.4 igg)(so- 0.001
' 9390.0£10243 5120 (37- 4310.7£7674. 1300 (103- 29297.1£56 1782 (268-
Number of views 5 33127) 7 30000) 991.9 161000) 0.581
Number of Likes ~ 35.2+47.8 12 (0-146) 13.1+23.3 4 (0-85) 385.0£748.1 11 (2-2100) 0.140
Number of 2.243.6 0 (0-13) 3.0£6.8 0 (0-26) 73.5¢136.6 0,5 (0-330)  0.890
comments
Number of 1,1 (0,3-
interactions 0.5£0.6 0,4 (0-2.7) 0.5:07 0.3 (0-2.9) 1.120.5 18) 0.021
Number of days ~ 1588.8+1149. 1370 (210- 1418.2+1145. 1024 (240- 710 (330-
published 7 4015) 6 3600) 735.5+398.7  1260) 0.189
- 162 (13- 23206+3968 253 (74-
Viewing rate 864.0+1459.2 363 (3-5641) 342.3+475.6 1670) ‘8 11027) 0.402
;'::EF'SCERN 1.00.6 1(0-2) 2.040.7 2 (1-3) 3.5:0.9 3 (2-5) 0.000
Video content 0.61.1 0 (0-4) 2.6+1.2 3(1-5) 5.61.9 6 (2-8) 0.000

p<0.05 is statistically significant
GQS:; Global Quality Scale, m DISCERN; Modified DISCERN
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Table 4. Evaluation of video contents according to the mentioned/recommended anesthesia methods.

Both general and

Total (n/%) General Local General+local local, separated
(n=38) (n=7) (n=14) (n=3) by age (n=14)
1_. Gene're_\l |nformat!on about 8 (21.0%) > 0 0 6
circumcision (technique etc.)
2. Ger?eral information about anesthesia 17 (44.7%) > 1 2 12
(types; general, local?)
3. Detalle_d information on the type of 11 (28.9%) 1 5 5 6
anesthesia recommended
4. Advantages ar_]d disadvantages of one 16 (42.1%) 6 3 0 7
type of anesthesia over another
5. At what age is anesthesia
recommended or not recommended? 12 (31.5%) 1 2 0 °
6. Informgtlon apout what to do in the 6 (%15.7) 3 0 0 3
preoperative period
7. Informat!on abqut what to do in the 7 (18.4%) > 2 0 3
postoperative period
8. Information about complications 6 (15.7%) 1 0 0 5
9. Knowledge of the need for anesthesia o
consent 0 (0.0%) 0 0 0 0
10. Information about the appropriate 10 (26.3%)
areas where the procedure should be 4 0 0 6
performed and by whom.
There are no criteria 10 (26.3%) 1 8 1 0

Table-5. Evaluation of the relationship between the duration of the videos and GQS score, m DISCERN score

and video content scores.

GQS score

m DISCERN score Video content score

Video duration

(p degeri/ ) 0.000 (r=0.574)

0.000 (r=0.652) 0.000 (r=0.700)

p<0.05 is statistically significant
GQS; Global Quality Scale, m DISCERN; Modified DISCERN

DISCUSSION
The aim of this study was to evaluate the quality
and reliability of Internet information on

anesthesia for circumcision. Circumcision has
been performed for thousands of years for
cultural, religious, aesthetic, and public health
reasons and remains one of the most common
surgical procedures performed worldwide. This
surgery, usually performed in childhood, can be
one of the most traumatic experiences of

childhood due to the pain experienced.
Therefore, it is very important to provide
appropriate anesthesia and analgesia for

circumcision (17). Circumcision is performed
under two types of anesthesia, local anesthesia
and general anesthesia. These methods of
anesthesia depend on many factors, such as the
physician, the parents' wishes, the age of the
child, and the environment in which they are
used.

YouTube™, the second most visited website in
the world, has become a popular resource for
patients seeking information about medical

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024

conditions and general health information (18,
19). It has been reported that video-based
resources will grow rapidly in the next few years
and that videos will become people's primary
source of information (20, 21). At the same time,
recent studies have identified YouTube™ as a
useful tool for physicians to promote their
services and disseminate general health
information (22, 23). However, the unregulated
nature of this open-access media platform allows
for the simultaneous presentation of videos that
provide quality/useful information as well as
videos that provide misleading/false information.

In a study by Koller U et al (24) analyzing a total
of 133 arthritis-related YouTube™ videos, it was
reported that 84-86% of the videos were of poor
quality, with only 2-4% having excellent
information content. In a study evaluating 114
YouTube™  videos about implants, the
information content of the videos was generally
low (25). Menziletoglu D et al (26) analyzed 107
YouTube™ videos on impacted wisdom tooth
surgery and reported that 30.85% had low-quality
information and only 16.82% had high- quality
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content. They stated that the majority of these
high-quality videos contained accurate and useful
information because they were uploaded by
healthcare professionals. When the quality of the
38 videos about anesthesia methods in
circumcision surgery was evaluated according to
the GQS score after the exclusion criteria in our
study, 39.4% were of low quality, 39.4% were of
medium quality and only 21% were of high
quality. The source of 92% of the videos was
physicians, but only 1 of them was an
anesthesiology and reanimation physician.
Therefore, we think that the information content
on anesthesia methods is insufficient.

When we examined the content of the videos, we
found that the most common topic was general

information  about anesthesia (types of
anesthesia; general and local anesthesia) and
information  about the advantages and

disadvantages of the proposed anesthesia
method compared to the other. However, there
was very little information about the age at which
anesthesia methods used in circumcision surgery
are appropriate, what should be done in the
preoperative period, what complications can
occur intraoperatively, and what the patient can
expect in the postoperative period. Again, we
believe that the reason for this is that most video
sources belong to physicians other than
anesthesiologists and resuscitators. When
patients meet face-to-face with anesthesia and
resuscitation physicians, the physicians discuss
all the topics examined in this study, and if they
have any questions, they have the opportunity to
resolve them immediately. It may be more
accurate for the patient to receive information
from the physician face-to-face. Considering the
fact that patients use the Internet so much to get
information, we believe that anesthesiologists
and resuscitators should prepare YouTube™
videos for more detailed and accurate information
about anesthesia for circumcision surgery.

In a survey study conducted in Ankara province
of our country, it was reported that 13.3% of the
circumcision’s of 1235 children were performed
by traditional circumcisers and the remaining part
was performed by physicians, and these were
pediatric surgeons or urologists (27). In our
study, the majority of video sources were
physicians and the majority of them were
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Dietary interventions for reducing atherosclerosis and heart attack risk: a
cross-sectional study of coronary artery disease patients

Ateroskleroz ve kalp krizi riskini azaltmaya ydnelik diyet miidahaleleri: koroner arter
hastaligi hastalarinin kesitsel bir ¢alismasi

Murat BiIgin1 Elton Soydan2 Recep Dokuyucu3
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% Department of Cardiology, School of medicine, Ege University, lzmir, Turkiye
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ABSTRACT

Aim: Cardiovascular diseases, particularly atherosclerosis and heart attacks, pose significant health
threats worldwide. We aimed to examine the complex relationship between dietary habits and
cardiovascular health, in the context of the role of various dietary components.

Materials and Methods: This descriptive cross-sectional study consists of coronary artery patients
who applied to the cardiology outpatient clinic of the hospital between June 14 and August 30, 2022.
The sample of the study consists of 116 participants diagnosed with coronary artery disease (CAD).
The food consumption frequency data were calculated using the BeBiS (Nutrition Information System)
computer program. The nutrient values calculated by BeBis were evaluated according to the "Dietary
Reference Intake" (DRI). A Mediterranean Diet Index score of <7 indicates a low level of adherence to
the Mediterranean diet, while scores of 8-9 or 210 indicate higher adherence levels.

Results: The average age of the participants in the study is 57.84+13.38 years (range 31-80 years).
46.5% of the participants are in the 51-70 age group, 25.7% are over 70 years old, and 27.7% are in
the 31-50 age group. The participants were divided into two groups based on whether they have a
diagnosis of type 2 diabetes mellitus. In terms of the Mediterranean Diet Scale classification, 56% of
the patients scored <7 points, 33% scored 8-9 points, and 11% scored =10 points.

Conclusion: Reducing saturated fats, trans fats, and excess sodium intake plays an important role in
maintaining optimal heart health. We think it is important to include omega-3 fatty acids, antioxidants
and fiber-rich foods in one's diet. By promoting a better understanding of the Mediterranean diet and
its potential health benefits, health professionals can contribute to improving dietary behaviors and
overall health outcomes, especially in societies with a high prevalence of overweight and obesity.
Keywords: Atherosclerosis, heart attack, cardiovascular health, dietary strategies, nutrition.

0z

Amag: Kardiyovaskiler hastaliklar, 6zellikle ateroskleroz ve kalp krizleri, diinya ¢apinda 6nemli saglik
tehditleri olusturmaktadir. Bu ¢alismanin amaci, bu hastaliklarla iliskili risk faktérlerini azaltmak igin
beslenme stratejilerini arastirmaktir.

Gerec¢ ve Yontem: Bu tanimlayici kesitsel ¢alisma, 14 Haziran- 30 Agustos 2022 tarihleri arasinda
hastanenin kardiyoloji poliklinigine bagvuran koroner arter hastalardan olusturmaktadir. Calismanin
o6rneklemini koroner arter hastaligi (KAH) tanisi almis 116 katilimci olusturmaktadir. Besin tliketim
sikligi BeBiS (Beslenme Bilgi Sistemi) bilgisayar programi kullanilarak degerlendirilmistir. BeBis
tarafindan hesaplanan besin degerleri "Diyet Referans Alimi"na (DRI) gbre derecelendirilmigtir.
Akdeniz Diyeti Indeksi puani <7, Akdeniz diyetine dlglik diizeyde uyumu gésterirken, 8-9 veya =210
puanlari daha yliksek diizeyde uyumu géstermektedir.

Corresponding author: Murat Bilgin

Department of Cardiology, Private Aktif International Hospital,
Yalova, Turkiye

E-mail: drbilginmurat@hotmail.com

Application date: 15.08.2024 Accepted: 21.08.2024

466


https://orcid.org/0009-0003-6481-2243
https://orcid.org/0000-0002-9897-5484
https://orcid.org/0000-0001-6837-3477

Bulgular: Calismaya Katilanlarin yas ortalamasi 57,84+13,38 yildir (araligi 31-80 yil). Katilimcilarin
%46,5'i 51-70 yas grubunda, %25,7'si 70 yas (stii ve %27,7'si 31-50 yas grubundadir. Katiimcilar tip
2 diabetes mellitus tanisi olup olmadiklarina gére iki gruba ayrildi. Akdeniz Diyeti Olgedi siniflamasina
gére hastalarin %56’si1 <7 puan, %33’ 8-9 puan, %11’i ise 210 puan ald.

Sonug¢: Doymus yagdlari, trans yadlari ve asiri sodyum alimini azaltmak, optimum kalp sagligini
korumada 6nemli bir rol oynar. Kisinin diyetine omega-3 yag asitleri, antioksidanlar ve lif acisindan
zengin yiyecekleri dahil etmenin énemli oldugunu distniyoruz. Akdeniz diyeti ve potansiyel saglik
yararlari hakkinda daha iyi bir anlayis tegvik ederek, saglik profesyonelleri ézellikle asiri kilo ve
obezitenin yaygin oldugu toplumlarda diyet davraniglarini ve genel sadlik sonuglarini iyilestirmeye

katkida bulunabilirler.

Anahtar Soézciikler: Ateroskleroz, kalp krizi, kardiyovaskiiler saglik, diyet stratejileri, beslenme

INTRODUCTION

Cardiovascular diseases, foremost among them
atherosclerosis and heart attacks, represent
enduring challenges to global public health,
exerting a substantial toll on individuals and
healthcare = systems.  Atherosclerosis, the
progressive buildup of plaque within arterial
walls, serves as a pivotal precursor to various
cardiovascular complications, with heart attacks
emerging as critical and potentially life-
threatening events. Against this backdrop, the
intricate interplay between dietary patterns and
cardiovascular health has gained increasing
recognition. This article embarks on a
comprehensive exploration of the multifaceted
relationship between nutrition and the prevention
of atherosclerosis and heart attacks (1).

The escalating prevalence of cardiovascular
diseases underscores the urgency of developing
effective preventive strategies, and dietary
interventions have emerged as a promising
avenue.  Scientific  literature  consistently
underscores the profound impact of dietary
choices on cardiovascular outcomes,
emphasizing the need for informed nutritional
strategies to curb risk factors associated with
atherosclerosis and heart attacks (2).

In our study, we aimed to examine the complex
relationship between dietary habits and
cardiovascular health, in the context of the role of
various dietary components, such as fruits,
vegetables, whole grains, healthy fats, adequate
water intake, low glycemic index foods, and
sodium, in atherosclerosis and heart attack risk.
We also evaluated the potential protective effects
of certain nutrients, such as omega-3 fatty acids
and antioxidants, and the benefits of a fiber-rich
diet.
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MATERIALS AND METHODS
Study design

This descriptive cross-sectional study consists of
coronary artery patients who applied to the
cardiology outpatient clinic of the hospital
between June 14 and August 30, 2022.

The sample was determined through simple
random sampling. All selected samples from the
universe were reached. The sample of the study
consists of 116 participants diagnosed with
coronary artery disease (CAD). The study
included individuals who volunteered to
participate and were communicative. Individuals
with communication difficulties, pregnant women,
and those diagnosed with cancer were excluded
from the study.

Data Collection

Information regarding the socio-demographic
characteristics of the participants was obtained
through the Introduction Information Form, while
data determining their dietary habits were
assessed using the Mediterranean Diet Scale
based on the frequency of food consumption.
The data for the study were collected through
face-to-face  interviews. The Introduction
Information Form includes general characteristics
of individuals, such as age, gender, body weight,
heightt Body Mass Index (BMI), waist
circumference, marital status, education level,
presence of chronic diseases, and information on
smoking and alcohol consumption.

Data related to the participants' height, weight,
and waist circumference were collected by a
single researcher. Height was measured using a
height gauge with 1 mm intervals, and weights
were measured with a precise electronic scale
with 0.1 kg accuracy. Body Mass Index (BMI)
was calculated using the formula "BMI (kg/m2) =
Body Weight (kg) / Height2 (m)" based on the
participants' height and weight.
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Participants' BMIs were classified according to
the World Health Organization (WHO) BMI
classification. BMI values of 18.5-24.9 are
classified as normal, 25.00-29.99 as pre-obese,
and 230.00 as obese.

Biochemical data were obtained from
participants' medical records and recorded in the
general survey form. The  biochemical
parameters included in the study are fasting
blood glucose, Hemoglobin A1C (HbA1C), total
cholesterol (T-Chol), triglycerides (TG), high-
density lipoprotein cholesterol (HDL-Chol), low-
density lipoprotein  cholesterol (LDL-Chol),
aspartate aminotransferase (AST), alanine
aminotransferase (ALT), red blood cell (RBC),
Hemoglobin (HGB), and Hematocrit (Hct) serum
levels.

To determine individuals' food consumption, the
food frequency questionnaire form includes
categories such as dairy and products, meat and
products, grains, fruits and vegetables, fats, and
other foods. Food consumption frequency
questionnaire  included the  consumption
frequencies and quantities of foods within the
basic food groups recorded over the past month,
and daily food consumption amounts were
calculated. The data on food consumption
frequency were obtained through face-to-face
interviews. The food consumption frequency data
were calculated using the BeBiS (Nutrition
Information System) computer program, which
indicates the macro and micronutrient quantities
of foods (3). The nutrient values calculated by
BeBis were evaluated according to the "Dietary
Reference Intake" (DRI). Age groups were
categorized into four categories according to the
DRI: 19-30, 31-50, 51-70, and >70 years. To
assess adherence to the Mediterranean diet, the
14-item Mediterranean Diet Scale used by
Martinez-Gonzales et al. in the PREDIMED study
was employed (4). The scale consists of 14
questions aimed at evaluating diet quality and,
particularly, adherence to the Mediterranean diet.
The questions are answered with "yes" or "no,"
with "yes" being scored as one point and "no" as
zero points. The total score obtained from the
scale is examined in three categories. A
Mediterranean Diet Index score of <7 indicates a
low level of adherence to the Mediterranean diet,
while scores of 8-9 or 210 indicate higher
adherence levels.
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Statistical Analysis

The data of the study were analyzed using IBM
SPSS Statistics 20.0. Descriptive statistics,
including mean, standard deviation, maximum,
minimum, and percentage values, were utilized to
assess the distribution of the data. The
Kolmogorov-Smirnov test was employed to check
the normality of the data, and since the
significance values were greater than 0.05,
parametric tests were used for advanced
analyses. The Chi-square test was applied to
evaluate the relationship between two categorical
variables. For detecting relationships among
three or more variables, the One-Way Analysis of
Variance (ANOVA) test was used, and the
homogeneity of variances was assessed using
the Levene test. In post-hoc analysis, the Tukey
Honestly Significant Difference (HSD) test was
utilized. The statistical significance level in the
study was considered as p<0.05.

The study was approved by the Ethics
Committee of Gaziantep City Hospital (2024/65,
15/05/2024). The Declaration of Helsinki protocol
was followed in the research protocol Written
informed consent was obtained from each patient
prior to their inclusion in the study.

RESULTS

Table-1 provides the mean and standard
deviations along with the lower and upper values
of age, BMI, and waist circumference
measurements according to individuals' genders.
The average age of the participants in the study
is 57.84+13.38 years (range 31-80 years). 46.5%
of the participants are in the 51-70 age group,
25.7% are over 70 years old, and 27.7% are in
the 31-50 age group. According to the World
Health Organization's BMI classification, 47.5%
of the participants are overweight, 34.7% are
obese, and 17.8% have normal body weight.
According to the World Health Organization's
waist circumference cutoff points, 68.3% of the
participants have a high waist circumference.
Regarding education levels, 65.3% of the
participants completed primary education, 18.8%
completed high school, and 15.8% graduated
from university/postgraduate studies. The rate of
non-smokers is 76.2%, and the rate of non-
alcohol consumers is 93.1% (Table-1).
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All participants in the study have been diagnosed
with coronary artery disease (CAD). The
participants were divided into two groups based
on whether they have a diagnosis of type 2
diabetes mellitus, and the mean, standard
deviation, and lower-upper values of their
biochemical findings are shown in Table 2. It was
determined that 26.7% of the participants have
type 2 diabetes mellitus. Fasting blood glucose
and HbA1C levels are higher in individuals with
type 2 diabetes mellitus (p<0.05) (Table-2).

In Table 3, participants were categorized based
on gender, age, BMI, the presence or absence of
Type 2 Diabetes Mellitus (DM), and whether they
had high or normal waist circumference. In terms
of the Mediterranean Diet Scale classification,

there was no statistically significant differences
were observed. The participants were further
subgrouped based on the medical diagnosis of
Type 2 Diabetes Mellitus and Coronary Artery
Disease (CAD), and their Mediterranean Diet
Scale classifications were compared. No
statistically significant differences were found in
these comparisons either. In terms of the
Mediterranean Diet Scale classification, 56% of
the patients scored <7 points, 33% scored 8-9
points, and 11% scored =10 points (Table-3).

In Table 4, there was no statistically significant
difference between the Mediterranean Diet Scale
score classification and biochemical findings
(p>0.05) (Table-4).

Table-1. Mean values of age, body mass index, and waist circumference measurements of individuals.

Female (n=47) Male (n=54) P value Total (h=101)
Age, years 56.47+12.44 61.72£13.77 0.448 57.84+13.38
BMI, kg/m2 26.73+5.11 27.55+5.13 0.696 26.48+4.35
Waist circumference, cm 96.88+13.71 99.49+12.56 0.611 97.33+12.86

Table-2. Comparison of biochemical findings

CAD (n=74) CAD+DM (n=27) P-value Total (n=101)
Glucose, mg/dL 105.2+17.86 144.67162.78 0.021* 114.48+38.23
HbA1C 5.869+0.61 7.098+1.66 0.017* 6.216+1.16
Total Cholesterol, mg/dL 198.47+45.76 182.94142 .41 0.377 193.02+44.62
LDL-C, mg/dL 137.94+39.18 118.75+38.64 0.363 131.68+40.36
HDL-C, mg/dL 45.69+12.86 45.78+10.02 0.731 45.71+12.09
Triglycerides, mg/dL 155.17+85.69 147.63170.23 0.575 152.47+80.49
ALT, U/L 21.48+11.41 22.18+17.42 0.278 21.68+13.87
AST, U/L 20.0416.76 21.58+21.58 0.146 20.3619.76
RBC 4.67+0.51 4.50+0.61 0.331 4.62+0.55
HGB 13.89+1.39 13.64+1.81 0.219 13.79+1.53
HCT 41.92+9.75 39.33+5.38 0.461 41.24+8.95

Chi-square/Independent t-tests, *p<0.05, CAD: Coronary Artery Disease, DM: Diabetes Mellitus, HbA1C: Hemoglobin A1C,
LDL-C: Low-Density Lipoprotein Cholesterol, HDL-C: High-Density Lipoprotein Cholesterol, ALT: Alanine Aminotransferase, AST:
Aspartate Aminotransferase, RBC: Red Blood Cell, HGB: Hemoglobin, HCT: Hematocrit
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Table-3. Comparison of Mediterranean Diet Scale Classification by Participants' Demographic Characteristics and
Anthropometric Measurements

Mediterranean Diet Scale Classification <=7 8-9 >=10

Characteristics

Z5E Lo Zsi0oeo0o Z5E Do O, >0 2 0@ CcHONAO [
Gender
Female (n=47) 31 56.0 18 335 7 9.7 0.897 7.20 £1.812 (4-10)  0.474*
Male (n=54) 35 55.9 21 34.7 8 11.0 7.41 £1.699 (3-11)
Age, years
31-50 (n=26) 15 60.0 8 33.3 6 8.3 0.948 7.30+1.941(3-11) 0.972**
51-70 (n=57) 32 54.2 21 36.3 6 8.5 7.24+1.791(3-11)
>70 (n=25) 13 49.6 11 38.4 5 12.0 7.29+1.971 (3-11)
BMI, kg/m2
18.5-24.9 (n=21) 11 44.3 11 30.7 5 11.4 0.412 7.19 £2.061 (3-11)  0.593**
25-29.9 (n=51) 28 52.8 17 325 8 13.6 7.36+1.594 (3-11)
>=30 (n=39) 25 68.4 10 26.8 3 5.6 7.05+£1.821 (3-11)
Waist
circumference
Normal (n=37) 16 49.2 17 35.2 5 12.0 0.762 7.304£1.945 (3-11) 0.993*
High (n=70) 42 71.1 20 28.9 8 11.0 7.28+1.874 (3-11)
Diagnosis
CAD (n=78) 46 51.7 31 38.5 10 13.0 0.041 7.3311.942 (3-11)  0.048**
CAD+DM (n=22) 19 57.4 10 42.6 6 11.1 7.18+1.902 (4-10)
Education Level
Primary School 48 62.4 24 30.9 7 6.7 0.527 7.28+1.887 (3-11) 0.695**
I(-Inig?lséchool 11 50.0 9 45.0 6 14.3 7.3941.958 (3-11)
(Lrl‘ni?/i)rsity/Postg 9 45.0 7 35.3 4 10.3 7.82+1.819 (3-11)

raduate (n=16)

*Chi-square test, **ANOVA, BMI: Body Mass Index

Table-4. Comparison of individuals' biochemical findings based on the Mediterranean Diet Scale classification.

Biochemical Mediterranean <8 (n=45) 8-9 (n=28) >9 (n=30) P-value
Parameters Diet Scale
Classification

Glucose, mg/dL 115.20+10.112  101.45+24.081 119.76144.292  118.46+0.284 0.349
HbA1C 6.32+1.0823 6.174+0.9172 6.482+1.1311 6.77+.426 0.387
Total Cholesterol, mg/dL ~ 198.37+53.486  185.42+41.958 190.79+38.375 193.53+0.528 0.298
LDL-C, mg/dL 141.98+45.827  132.40+37.552 130.91+38.365 137.43+0.737 0.361
HDL-C, mg/dL 44.61+13.702 46.48+14.991 43.14+11.896 45.53+0.614 0.346
Triglycerides, mg/dL 147.76£85.239  128.12+58.677 139.591+54.904  136.55+0.416 0.271
ALT, U/L 22.03+13.260 19.6718.243 24.94+21.802 23.56+0.247 0.319
AST, U/L 19.1247.406 20.01+6.847 27.92+23.122 27.44+0.042* 0.389
RBC 4.66+0.602 4.54+0.624 4.59+0.541 4.48+0.715 0.259
HGB 13.79+1.682 13.37£1.207 13.94+1.468 13.69+0.592 0.318
HCT 40.82+10.036 38.51+4.418 39.61+4.765 41.53+0.626 0.334

ANOVA, *p<0.05, HbA1C: Hemoglobin A1C, Total Cholesterol (T-Kol), LDL-C: Low-density lipoprotein cholesterol, HDL-C: High-
density lipoprotein cholesterol, TG: Triglycerides, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, RBC: Red
blood cell, HGB: Hemoglobin, HCT: Hematocrit
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DISCUSSION

The findings of this study underscore a significant
concern regarding the dietary habits of patients
diagnosed with coronary artery disease (CAD).
The notably low adherence to the Mediterranean
diet, observed in the majority of participants,
highlights a critical gap in dietary practices that
are essential for managing and potentially
reducing the risk of further cardiovascular events.
With 56% of the patients classified as having low
adherence to the Mediterranean diet and only
11% demonstrating high adherence, these results
reflect a pressing need for more effective dietary
interventions and education. Higher adherence to
the Mediterranean diet has been associated with
lower mortality, cardiovascular disease, metabolic
disease, and cancer risks. Mechanisms
underlying the beneficial effects of the
Mediterranean diet include reductions in blood
lipid levels, inflammatory and oxidative stress
markers, improvement in insulin sensitivity,
endothelial function, and anti-thrombotic effects,
possibly attributed to bioactive components such
as polyphenols, monounsaturated, and
polyunsaturated fatty acids, or dietary fiber (5-8).

Adherence to the Mediterranean diet may have
positive effects on disease-related issues and
mortality in CAD patients (9, 10). A meta-analysis
has shown a 29% reduction in major
cardiovascular events (myocardial infarction,
stroke, or cardiovascular death) associated with
adherence to the Mediterranean diet (11).
Another meta-analysis suggests an average 40%
decreased risk associated with the incidence of
CAD and mortality. The protective effects of the
diet are particularly associated with olive oil,
fruits, vegetables, and legumes. Similarly, a
meta-analysis examining three randomized
clinical controlled trials reported that adherence
to the Mediterranean diet has a beneficial impact
on the overall incidence of CAD and total
myocardial infarction (12). Another meta-analysis,
examining six randomized clinical controlled
trials, indicated that the Mediterranean diet
provides protection against major vascular
events, coronary events, stroke, and heart failure,
but it does not affect all-cause mortality or
cardiovascular mortality (13). Similarly, another
meta-analysis of 14 randomized clinical
controlled trials reported beneficial effects of the
Mediterranean diet on endothelial function (14).

It has been determined that approximately 80%
of the participants in this study are overweight or
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obese. When participants are grouped according
to their BMI and compared based on the
classification of the Mediterranean Diet, there
was no statistically significant difference among
the groups (15). In a study examining the
relationship between obesity and CAD through
meta-analyses, it was observed that mortality in
individuals with diabetes, hypertension, or
coronary artery disease exhibited a U-shaped
relationship with BMI. While a slight excess
weight in elderly patients may initially show a
protective effect against mortality due to
sarcopenia, ongoing weight gain increases the
risk of mortality. Therefore, it is crucial to prevent
obesity in these patients. Meta-analyses have
demonstrated that adherence to the
Mediterranean diet has positive effects on
reducing body weight and BMI or preventing
weight gain. This effect is expected to increase
further with energy restriction, increased physical
activity, and adherence to the Mediterranean diet
for more than six months (16).

Among the participants in this study, 25.7% have
been diagnosed with Type 2 diabetes mellitus.
When comparing groups with and without a
diagnosis of Type 2 diabetes mellitus based on
the classification of the Mediterranean Diet, there
was no statistically significant difference.
However, it was observed that the group with
Type 2 diabetes mellitus had higher levels of
fasting blood glucose and HbA1c. Therefore,
increasing adherence to the Mediterranean diet is
particularly important in patients with both
diabetes and CAD. Although diabetes poses a
risk for CAD, studies have shown no significant
difference in the severity of CAD between
individuals  with and  without diabetes.
Additionally, it has been reported that an increase
of 1 mmol/lL in serum glucose independently
increases the risk of CAD by 43%. A meta-
analysis of eight randomized controlled trials
demonstrated that the Mediterranean diet
significantly reduces HbA1c but is not effective in
reducing glucose parameters (17, 18). Another
study evaluating nine randomized controlled trials
indicated that adherence to the Mediterranean
diet reduces HbA1c, fasting plasma glucose, and
fasting insulin. In a different meta-analysis,
adherence to the Mediterranean diet for more
than six months was reported to have more
favorable effects on glycemic control compared
to low-fat diets (19).
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In this study, no statistically significant differences
were found in the mean values of Total
Cholesterol (T-Col), LDL-Cholesterol (LDL-Col),
HDL-Cholesterol (HDL-Col), and Triglycerides
(TG) among the participants classified according
to the Mediterranean Diet Scale. The
Mediterranean diet's positive effects on
endothelial dysfunction are attributed to its low
cholesterol content. A meta-analysis of eleven
randomized controlled trials provided strong
evidence that the Mediterranean diet has a
positive effect on TG, T-Col, and HDL-Col (20).

Approximately one-fourth of the participants in
our study smoke. Smoking is an independent risk
factor for CAD, particularly contributing to the
formation and spreading of coronary artery
plaques. Studies have shown that smokers
develop 4% more plaques than non-smokers.
Additionally, smoking increases oxidative stress,
endothelial dysfunction, and atherosclerosis,
thereby raising the risk of CAD and adversely
affecting the prognosis in CAD patients (21).
Adherence to the Mediterranean diet can
counteract the damaging effects of smoking and
potentially prevent its harms (22). In a study
examining various education methods related to
the Mediterranean diet, including individual
counseling, computer-based personalized
counseling, group education, internet-based
training, cooking classes, and printed materials,
participants who received education
demonstrated statistically significant increases in
the intake of vegetables, legumes, nuts, fruits,
whole grains, seeds, olive oil, polyunsaturated
fatty acids, and monounsaturated fatty acids.
Moreover, improvements were observed in Total

Cholesterol, LDL-Cholesterol, Total
Cholesterol/HDL-Cholesterol ratio, insulin
resistance, BMI, body weight, and waist
circumference measurements. Another study
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reported that including cooking applications in
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Mediterranean diet (23).
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CONCLUSION

Our study reveals a concerningly low adherence
to the Mediterranean diet among participants,
which aligns with the high prevalence of
overweight and obesity in the study population.
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targeted, continuous, and effective nutritional
education programs. By focusing on improving
dietary habits and promoting the Mediterranean
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role in addressing these health issues.

The implementation of personalized counseling,
group education sessions, and interactive
approaches like cooking classes can significantly
enhance participants' understanding and
adoption of healthier eating patterns. Such
initiatives are not only essential for raising
awareness but also for empowering individuals to
make sustainable dietary changes that improve
long-term health outcomes.

In conclusion, enhancing adherence to the
Mediterranean diet through well-structured and
consistent nutritional education efforts is vital for
improving overall health, particularly in
populations at risk due to overweight and obesity.
Continued efforts in this direction will be crucial
for fostering healthier communities and reducing
the burden of diet-related chronic diseases.
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Prevalence of metabolic syndrome patients with systemic sclerosis
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ABSTRACT

Aim: To determine the prevalence of metabolic syndrome (MetS) in Turkish systemic sclerosis (SSc)
patients.

Materials and Methods: In this cross-sectional, single-centre study, 76 SSc patients admitted to the
outpatient clinic of our tertiary care hospital between July and September 2021 were included. The
National Cholesterol Education Programme's Adult Treatment Panel (NCEP-ATP lIl) criteria were used
to define metabolic syndrome (MetS). The relationship between MetS and SSc organ involvement and
disease characteristics was investigated.

Results: According to the ATP Il criteria, 37 cases (48.7%) were identified as having MetS. The
prevalance of MetS increased with advancing age (40-45 years: 25%, 46-60 years: 48.4%, >60 years:
62.9%). The cases were divided into two groups according to the presence or absence of MetS.
Patients with MetS had higher mean age (58.2+9.4 vs. 51.61£13.5, p=0.015) and lower modified
Rodnan skin scores (14 vs. 22, p=0.019). The groups were comparable regarding disease subtype,
duration and activity, organs/systems involved and disease-related damage.

Conclusion: Although the prevalence of MetS in SSc patients in our study was higher than that
observed in the general population of our country, the prevalence of MetS did not increase when
compared to the similar age group. MetS was thought to be related to age and gender predominance
rather than the disease itself. Although mRSS was found to be significantly lower in patients with
MetS, its sensitivity to predict MetS was found to be low. Nevertheless, our data suggest that the risk
of MetS should be considered in SSc patients.

Keywords: Systemic sclerosis, metabolic syndrome, prevalence, insulin resistance.

oz

Amag: Tiirk sistemik skleroz (SSc) hastalarinda metabolik sendrom (MetS) prevalansinin saptanmasi
amaclamistir.

Gerec ve Yoéntem: Kesitsel ve tek merkezli ¢alismaya, Temmuz-Eyliil 2021 tarihleri arasinda lglnci
basamak hastanemizin polikliniginde basvuran 76 SSc olgusu alindi. MetS, National Cholesterol
Education Program’s Adult Treatment Panel (NCEP-ATP lll) kriterlerine gére tanimlandi. MetS’in SSc
organ tutulumu ve hastalik 6zellikleri ile iliskisi incelendi.
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Bulgular: ATP Il kriterlerine gére MetS, 37 olguda (%48.7) saptandi. MetS sikliginin ilerleyen yasla
birlikte arttigi (40-45 yasta: %25, 46-60 yasta: %48.4, >60 yasta: %62.9) gérildi. Olgular MetS olup
olmamasina gbre 2 gruba ayrilarak karsilastirildi. MetS olan olgularin yaslarinin daha yliksek
(58.2+9.4’e karsi 51.6+13.5, p=0.015) ve modifiye Rodnan deri skorlarinin daha dlisiik oldugu gérdildii.
(14’e karsi 22, p=0,019). Hastalik tipi, siiresi, aktivitesi, tutulan organlar/sistemler ve hastalik iliskili
hasar bakimindan da gruplarin benzer nitelikte olduklari gériild(i.

Sonug¢: Calismamizda SSc hastalarinda saptanan Mets sikhigi (lkemiz genel poplilasyonuna gére
daha yliksek olsa da benzer yas grubuna gére degerlendirildiginde MetS sikliginin artmamis oldugu
gorilmektedir. MetS’in hastaligin kendisinden ziyade yas ve cinsiyet baskinligina bagli oldugu
diusindlmustir. MetS'li hastalarda mRSS anlamli olarak dlslik saptanmasina ragmen, MetS'i
o6ngérme duyarlihgi distk bulunmustur. Yine de verilerimiz SSc hastalarinda MetS riskinin dikkate
alinmasi gerektigini ve daha genis hasta gruplarinda ileri ¢aligsmalara ihtiya¢ oldugunu ortaya

koymaktadir.

Anahtar Soézciikler: Sistemik skleroz, metabolik sendrom, prevalans, insulin direnci.

INTRODUCTION

Systemic sclerosis (SSc), also known as
scleroderma, is a chronic autoimmune disease
that affects both the skin and internal organs (1).
The disease is characterised by vascular
dysfunction and progressive fibrosis (1). The
aetiology of this disease remains unclear, and it
is associated with high mortality and morbidity
rates (2, 3).

Metabolic syndrome (MetS) is a condition
characterised by a cluster of metabolic disorders,

including insulin resistance, obesity,
dyslipidaemia and hypertension. The National
Cholesterol  Education  Programme  Adult

Treatment Panel Ill (NCEP ATP lll) criteria are
used to define MetS. The aforementioned criteria
encompass abdominal  obesity, elevated
triglyceride levels, diminished HDL cholesterol
levels, elevated blood pressure, and elevated
fasting plasma glucose levels (4). It is established
that MetS is a significant risk factor for the
development of cardiovascular disease and
diabetes.

An increased prevalence of MetS has been
reported in numerous rheumatological disorders,
including gout, systemic lupus erythematosus
(SLE), ankylosing spondylitis, rheumatoid
arthritis, and antiphospholipid antibody syndrome
(5). The prevalence of MetS in patients with SSc
and the relationship between these two
conditions remain a topic of debate in the
scientific community (6-8). Systemic sclerosis
(SSc) is characterised by microvascular changes
and fibrosis, which are associated with systemic
inflammation and autoimmune reactions. It can
therefore be postulated that the inflammatory and
vascular damage observed in SSc patients may
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predispose them to the development of MetS.
Conversely, both diseases have some common
pathological pathways, including oxidative stress
associated with increased leptin and reactive
oxygen radicals (ROS) and decreased adipokine
levels (9-15). Furthermore, there are reports
indicating that SSc fibrosis interacts with
metabolic pathways via connective tissue growth
factor (CTGF) and peroxisome proliferator-
activated receptor gamma (PPARG) (16-19). It
has been demonstrated that the enhanced
sensitivity of SSc fibroblasts to CTGF-mediated
collagen synthesis is mediated by insulin (16).
Furthermore, it is established that reduced
PPARG expression, which is closely associated
with insulin resistance, is also a contributing
factor in SSc fibrosis (17). While decreased
PPARG expression is linked to fibrosis, PPARG
activation with rosiglitazone has been observed
to mitigate SSc fibrosis in mouse models (18,
19).

The existing literature on the prevalence of MetS
in patients with SSc is limited, and there is a
paucity of data on the relationship between these
two conditions. Additionally, there is evidence
indicating that the prevalence of MetS varies
across different racial groups (20). The objective
of this study was to investigate the prevalence of
MetS according to the Adult Treatment Panel IlI
(ATPII) criteria in patients with SSc in the Turkish
population. To this end, the prevalence of MetS in
patients with SSc was calculated according to the
ATPIIl criteria, and the relationship between the
presence of MetS and disease characteristics
was analysed.
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MATERIALS and METHODS
Patient Selection

A single-centre, cross-sectional study was
conducted on consecutive patients who had
applied to the internal medicine-rheumatology
outpatient clinic of Ege University Faculty of
Medicine Hospital between July 2021 and
September 2021. Patients who met the diagnosis
of SSc according to the 2013 European League
Against Rheumatism (EULAR) / American
College of Rheumatology (ACR) classification
criteria (21) and who were aged 18 years or over
were included in the study, provided that they had
given written consent to participate. Patients with
other concomitant rheumatological diseases,
active treatment for any malignancy, and
pregnancy were excluded from the study. The
study was approved by the Clinical Research
Ethics Committee of Ege University Faculty of
Medicine (29.07.2021, Decision no:21-7.1T/19)
and conducted in accordance with the principles
of the Declaration of Helsinki. No support was
received from any institution/organisation in the
conduct of the study.

Demographic and Anthropometric
Characteristics

The follow-up files were consulted in order to
obtain information pertaining to the age, number
of pregnancies, menstrual status and smoking
status of the subjects. The weight and height of
all patients were measured by the same
researcher (UO) using a scale with a calibrated
height measuring stand. Body mass index (BMlI)
was calculated as weight in kilograms divided by
height in square metres. The waist circumference
of all patients was measured by the same
researcher (UO) using a non-flexible measuring
tape. The midpoint between the anterior superior
iliac crest and the lowest rib was identified as the
measurement point. The measurement was
conducted at the end of normal expiration with
the patient in an upright position. Blood pressure
readings for all patients were recorded by the
same individual using a calibrated manual
sphygmomanometer in the sitting position after a
30-minute rest period.

Laboratory Parameters

The total cholesterol (TC), triglyceride (TG), high-
density lipoprotein (HDL), low-density lipoprotein
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(LDL), C-reactive protein (CRP) and fasting blood
glucose (FBS) results were retrospectively
obtained from the Patient Information
Management System (PIMS) of Ege University
Hospital. Given that the lipid parameters of the
patients had already been screened on an annual
basis in accordance with the recommendations
set forth by the Dyslipidaemia Guideline of the
Turkish Society of Endocrinology and Metabolism
(annual dyslipidaemia follow-up in chronic
inflammatory diseases), no further tests were
deemed necessary. The results of the samples
obtained between 08:00 and 10:00 a.m.,
following at least eight hours of fasting, during a
patient visit within the past year were taken into
consideration.

Characteristics of the Disease

The patients were divided into two groups,
namely limited and diffuse cutaneous, on the
basis of the extent of skin involvement and other
clinical features (22). The current modified
Rodnan skin score (mRSS) (range 0-51) was
determined by physical examination by the same
experienced rheumatologist (23). The disease
activity was calculated with the Revised
European Scleroderma Therapy (EUSTAR)
Activity Index (RAI) score (24), while the disease
burden/damage level was determined with the
Scleroderma Clinical Trials Consortium Damage
Index (SCTC-DI) score (25), both of which were
calculated by the same rheumatologist (FYZ). A
RAI score of 2.5 or greater was considered
indicative of active disease. The maximum
SCTC-DI score was 55, which was interpreted as
indicating a low damage score (less than 5), a
medium damage score (between 6 and 12), and
a high damage score (equal to or greater than
13). The dates of onset of Raynaud's
phenomenon and disease diagnosis, the
presence of digital ulcers, the organs and
systems involved, the presence of comorbidities
and the current treatment information (including
the duration of corticosteroid use and the
cumulative corticosteroid dose) were obtained
from the patient follow-up files.

In the evaluation of the involved organs and
systems, a diagnosis of interstitial lung disease
(ILD) was made based on the presence of
characteristic pulmonary function tests and high-
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resolution computed tomography (HRCT)
findings. A diagnosis of pulmonary arterial
hypertension (PAH) was made on the basis of
right heart catheterisation, with a mean
pulmonary arterial pressure (mPAP) of greater
than 25 mmHg and a pulmonary capillary wedge
pressure (PCWP) of less than 15 mmHg. Left
ventricular diastolic dysfunction, myocarditis,
pericarditis, pleural effusion exceeding 1 cm on
echocardiogram, and arrhythmia requiring
treatment were deemed to represent cardiac
involvement. Gastroesophageal reflux disease
necessitating the use of proton pump inhibitors
and dysphagia with manometry evidence were
deemed to represent oesophageal involvement,
whereas constipation not attributable to any other
cause for a period exceeding six months and
diarrhoea attacks necessitating the administration
of antibiotics were considered to indicate
intestinal involvement. Renal failure accompanied
by malignant hypertension was defined as
scleroderma renal crisis. Tendon rubbing sound,
arthritis and myositis were defined as locomotor
system involvement. The data related to the
involved organs and systems were obtained from
the patient follow-up files.

Statistical Analysis

The statistical analyses of the data were
conducted using the SPSS (IBM Statistics for
Windows, Version 25.0, Armonk, NY: IBM Corp.)
programme. The conformity of the data to a
normal distribution was evaluated using the
Shapiro-Wilk test. The Mann-Whitney U test was
employed for the comparison of data that do not
present a normal distribution, while the Chi-
square test was used for the comparison of
categorical variables. The correlations of
continuous variables were evaluated by
Spearman correlation analysis. The cut-off value
for the presence of MetS was determined by
ROC analysis using the Youden J index, and the
data were presented as mean z standard
deviation (SD) and n (%). A p-value of less than
0.05 was considered statistically significant.

RESULTS

The study cohort comprised 76 individuals with
SSc, 70 of whom were females (92.1%) and 6
males. The mean age of the participants was
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54.8 + 12.0 years, with a median disease
duration of 10 (5-13.5) years. The median
Rodnan skin score was 19 (10-26), with 57.9% of
patients presenting with limited and 42.1% with
diffuse cutaneous systemic sclerosis. According
to the RAI score, 49.3% of the patients exhibited
evidence of active disease. According to HRCT,
54 patients (71.1%) exhibited interstitial lung
disease, 7 patients (92%) demonstrated
pulmonary hypertension, as confirmed by right
heart catheterisation, and 32 patients (42.1%)
exhibited involvement of the locomotor system.
All patients exhibited oesophageal involvement,
while intestinal involvement was observed in 25
patients (32.9%).

According to the ATP Il criteria, MetS was
identified in 37 patients, representing a
prevalence of 48.7%. When analysed according
to age groups, no patients below the age of 40
years were found to have MetS. However, the
frequency of MetS increased with advancing age,
with 25% of patients aged 40-45 years, 48.4% of
patients aged 46-60 years, and 62.9% of patients
aged over 60 years having MetS.

The patients were divided into two groups
according to the presence or absence of the
MetS and compared in terms of patient and
disease characteristics. The age of patients in the
MetS group was found to be significantly higher
than that of patients without MetS (58.2 + 9.4 vs.
51.6 £ 13.5, p = 0.015). In contrast, no significant
differences were observed between the groups
with regard to patient characteristics, including
gender, smoking status, number of pregnancies,
and postmenopausal status. Additionally, the
groups exhibited comparable disease types,
durations,  activites, and  disease-related
damage. The distribution of demographic and
disease characteristics according to the presence
of MetS is summarized in Table-1.

Table-2 illustrates the distribution of subjects
according to their metabolic profiles. As
expected, the subjects with MetS exhibited higher
blood pressure, waist circumference, body mass
index (BMI), and lipid levels, as well as lower
high-density lipoprotein (HDL) levels, compared
to those without MetS. The prevalence of
diabetes mellitus (DM) and hypertension (HT)
was higher in subjects with MetS, whereas the
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prevalence of other diseases, including coronary
artery disease (CAD), hyperlipidaemia and
hypothyroidism, was similar.

A comparison was also conducted between
patients with and without MetS in order to
determine whether there were any differences in
the organs and systems involved. When the
involvement of the skin was categorised as
limited or diffuse, no significant difference was
observed between the groups. However, when

mRSS, a quantitative assessment of skin
involvement, was used, it was noted that the
median mMRSS was lower in those with MetS. The
median mMRSS was 14 (6-24) in those with MetS
and 22 (14-28) in those without MetS (p=0.019).
Nevertheless, no significant difference was
observed between the two groups with respect to
organ involvement. Table-3 presents a
comparison of organ involvement in patients with
SSc according to the presence of MetS.

Table-1. Descriptive characteristics of the patients and the disease.

Feature MetS (+) MetS (-) All group p value
(n=37) (n=39) (n=76)

Age* 58.2119.36 51.58+13.46 54.81+12.04 0.015

Gender (F:M) 35:2 354 70:6 0.675

Current smokers 10 (27.0) 12 (30.8) 22 (28.9) 0.719

n(%)

Gestation' 3 (2-4) 2 (1.5-3) 2 (2-4) 0.182

Menopause n(%) 31 (83.8) 25 (64.1) 56 (73.7) 0.073

Disease subtype

n(%)

Limited cutaneous 24 (64.9) 20 (51.3) 44 (57.9) 0.231

Diffuse cutaneous 13 (35.1) 19 (48.7) 32 (42.1)

Disease duration’ 10 (5-13) 10 (5-14) 10 (5-13.5) 0.815

Active disease 16 (43.2) 20 (51.3) 36 (47.4) 0.412

(RAI 22.5) n(%)

SCTC-DI score’ 8 (5-12) 8 (5-12) 8 (5-12) 0.613

Autoantibodies

Anti-centromere n 8(21.6) 6 (15.4) 14 (18.4) 0.160

(%)

Anti-Scl70 n (%) 21 (56.8) 23 (59.0) 44 (57.9)

Anti-nucleolar 3(8.1) 3(7.7) 6(7.9)

n(%)

Anti-Ro n (%) 5(13.5) 2(5.1) 7(9.2)

Anti-RNP n (%) 0 5(12.8) 5 (6.6)

Steroid exposure 24 (0-60) 8 (0-60) 12 (0-60) 0.543

(months)'r

Cumulative 2880 (300-10710) 1440 (0-9360) 2070 (0-10035) 0.514

steroid dose (mg)
N

MetS: Metabolic syndrome; F: female; M: male; RAI: Revised activity score; SCTC-DI: Scleroderma clinical trials consortium
damage index; Anti-Scl70: Anti-topoisomerase antiboides; Anti-RNP: anti-ribonucleoprotein antibodies; * mean+SD, tmedian

(d interquartile range)
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Table-2. Comparison of metabolic features in systemic sclerosis patients with and without metabolic syndrome.

Feature MetS (+) MetS (-) All group p value
(n=37) (n=39) (n=76)

Systolic BP 124.02+17.17 111.64+15.24 117.67+17.26 0.001

(mmHg)

Diastolic BP 75.27+10.36 70.5649.25 72.85+£10.02 0.040

(mmHg)

Waist 97.50 (92-103) 92 (82-100) 93 (88-102) 0.015

circumference

(cm)

Weight (kg) 68.80 (58.60-74.40) 61.90 (54.20;72.40) 65.30 (55.85-74.30) 0.262

Height (cm)’ 155.16+8.51 159.25+7.13 157.26+8.05 0.026

BMI (kg/m?)* 28.20 (24.70-30.30) 24.30 (21-29.30) 26.80 (22.90-30.10) 0.026

TC (mg/dL)’ 204.54+47.15 187.87+35.16 195.98+42 0.084

LDL (mg/dL)’ 123.67+38.65 107.53+28.29 115.39+34.48 0.041

HDL (mg/dL) 47 (39-54) 57 (563-64) 54 (44.50-61) <0.001

TG (mg/dL) 155 (109-218) 92 (68-122) 114.5 (80-158.5) <0.001

Serum glucose 92 (86-105) 87 (82-91) 88.50 (83.50-94.50) 0.003

(mgldL)

Comorbid diseases

n(%)

DM 10 (27.0) 0 10 (13.2) 0.001

Hyperlipidaemia 2(5.4) 1(2.6) 3(3.9) -

CHD 3(8.1) 1(2.6) 4 (5.3) 0.294

Hypothyroidism 3(8.1) 5(12.8) 8(10.5) 1.000

Malignancy 6 (16.2) 2(5.1) 8(10.5) 0.115

Hypertension 19 (51.4) 11 (28.2) 30 (39.4) 0.048

MetS: metabolic syndrome, BP: blood pressure, BMI: body mass index, TC: total cholesterol; LDL: low density lipoprotein,
HDL: high density lipoprotein, TG: Triglyceride; DM: diabetes mellitus, CHD: coronary heart disease, * mean +SD, tmedian

(interquartile range).

Tablo-3. Distribution of organ involvement in patients with systemic sclerosis according to the presence of

metabolic syndrome.

Feature MetS (+) MetS (-) All group p value
(n=37) (n=39) (n=76)

mRSS’ 14(6-24) 22 (14-28) 19 (10-26) 0.019

ILD n(%) 27 (73.0) 27 (69.2) 57 (75) 0.719

% FVC’ 84.47+21.56 90.92+21.90 87.8421.8 0.206

DCLO, 58.55+18.57 64.47+17.05 61.5+£17.9 0.164

mLCO/min/mm

PAH 4(10.8) 3(7.7) 7(9.2) 0.708

Cardiac 11 (29.7) 6 (15.4) 17 (22.4) 0.134

involvement n (%)

Renal involvement 2(5.4) 1(2.6) 3(3.9) 0.610

n (%)

Locomotor 16 (43.2) 16 (41.0) 32 (42.1) 0.845

involvement n(%)

Digital ulcers n(%) 21 (56.8) 27 (69.2) 48 (63.2) 0.260

Active digital 2(5.4) 3(7.7) 5(6.6) 0.190

ulcers n(%)

GIT involvement

Oesophageal n(%) 37 (100) 39 (100) 76(100) 0.567

Intestinal n(%) 11 (29.7) 14 (35.9) 25 (32.9)

MetS: metabolic syndrome; mRSS: modified Rodnan skin score; ILD: interstitial lung disease; FVC: forced vital capacity;

DLCO: diffusing capacity of the lung for carbon monoxide; PAH: pulmonary arterial hypertension; GIT: gastrointestinal tract.
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Given that the median mRSS was observed to be
lower in patients with MetS, a ROC analysis was
conducted to determine the mRSS cut-off point
predictive of the presence of MetS. The
specificity and sensitivity of the mRSS<11 cut-off
value in predicting MetS were calculated to be
84.62% and 45.95%, respectively (AUC: 0.656,
95% CI 29.5-63.1, p=0.014), as illustrated in
Figure-1. However, the relationship was weak,
and no statistically significant difference was
found when the subjects were divided into two
groups according to the mRSS predictive value
and compared in terms of demographic factors,
comorbid diseases and MetS risk factors (age,
smoking, number of pregnancies, presence of
menopause, cumulative steroid dose, blood
pressure, waist circumference, height and weight,
BMI, TC, HDL, LDL, TG, ACS and DM, HT, CAD).

mRSS

100

80

60

Sensitivity

40

20

Tl Tl errrreyfreg

AUC = 0,656
P=0,014

b g J o g S g S o o b s g o k2 g 2
0 20 40 60 80 100

100-Specificity

Figure-1. ROC analysis for the relationship between
mRSS and MetS.

AUC: Area under curve; mRSS: Modified Rodnan Skin
Score; MetS: Metabolik sendrom; ROC: Receiver
Operating Characteristic

DISCUSSION

The aim of this study was to investigate the
prevalence of metabolic syndrome in Turkish
patients with systemic sclerosis. The prevalence
of MetS in patients with SSc was found to be
48.7% in the present study. In accordance with
the ATP Il definition, the prevalence of MetS in
the general population of Turkey is estimated to
be between 32.9 and 33.9 percent (26-27). In this
regard, the 48.7% prevalence of MetS observed
in SSc patients suggests a higher prevalence
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compared to the general population. On the other
hand, it is widely acknowledged that gender is a
significant determinant of the prevalence of
metabolic syndrome. Kozan et al. demonstrated
that the prevalence of MetS was significantly
lower in men (28%) than in women (39.6%) (27).
In the TEKHARF2012 study, it was reported that
the prevalence of MetS was 45.1% in men and
54.5% in women (28). Similarly, Abaci A. et al.
(26) revealed that the prevalence of MetS was
26.8% in men and 38.3% in women in their meta-
analysis. It was therefore considered that the
high prevalence of MetS in SSc may be attributed
to the dominant female gender, given that the
female population ranged between 50-55% in all
MetS prevalence studies in Turkey, whereas the
female population in our study was 92.1%.

The prevalence of MetS is also influenced by
age. A number of studies have demonstrated that
the prevalence of MetS increases with age in
both sexes (26-28). In the study by Kozan O. et
al., the prevalence of MetS was reported as
10.7% in men and 9.6% in women in the 20-29
age group, while it was 49% in men and 68.6% in
women over the age of 70 (27). In the TEKHARF
2012 study, the prevalence of MetS was reported
as 36.5% in men and 36.7% in women in the <50
age group, 48% in men and 52% in women in the
50-59 age group, and 54.3% in men and 68.1%
in women in the 60-69 age group (28). Upon
evaluating the results according to age groups,
we observed that MetS was not present in any
patients below the age of 40 years. However,
with advancing age, there was a notable increase
in the frequency of MetS (40-45 years: 25%, 46-
60 years: 48.4%, >60 years: 62.9%). The high
prevalence of MetS, reaching 62.9%, particularly
among patients over 60 years of age, serves to
reinforce the pivotal role of age as a risk factor. In
conclusion, given that the majority of our patients
(92.1% of whom were women) were over 40
years of age (and under 70 years of age), it can
be concluded that the prevalence of MetS in SSc
is consistent with the data for our country and
similar to that observed in the general population.
Given the absence of a comparable study
conducted in our country examining the
prevalence of MetS in patients with SSc, it is not
feasible to conduct a disease-specific analysis of
our findings. Nevertheless, two studies
conducted in patients with rheumatoid arthritis,
another inflammatory rheumatological disease,
have reported a prevalence of MetS between
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17.3 and 27%, which is comparable to that
observed in  healthy controls  (29-30).
Furthermore, the international literature on this
topic is also limited (6-8, 31). In studies
conducted in lItaly, the prevalence of MetS in
patients with SSc was reported to be between
10.6% and 19.3% (6, 7). Similarly, a prevalence
of 20% was reported in a Korean study (31).
Compared to the prevalence we found; these
rates are quite low. On the other hand, when the
healthy Turkish population was considered, it was
reported that the prevalence of MetS was higher
compared to Americans, Koreans, Chinese,
Japanese and Mongolians, and comparable to
those of Mexican, South Asian and Iranian origin
(27). Similarly, a study conducted in 2015 in 55
SSc cases from a single centre in Mexico
showed that the prevalence of MetS in SSc was
36.4% (8). Therefore, considering that the
prevalence of MetS has gradually increased over
the years in our country and probably in the
whole world, it can be assumed that the results
obtained in our study are compatible with the
literature. Nevertheless, it is obvious that further
studies should be carried out with a larger
number of patients in regions with different
demographic and geographical characteristics,
both in our country and in the world.

In our study, we did not find an association
between disease subtype (limited or diffuse SSc)
and MetS. Many studies in the literature have not
shown an association between MetS and disease
subtypes (6-7, 31). On the contrary, Peralto-
Amaro et al. suggested that limited SSc was
associated with insulin resistance and MetS (8).
This may be due to the fact that the criteria they
used to diagnose MetS were different from those
used in other studies. In general, data from our
study and the literature support that the
development of MetS may occur independently of
scleroderma subtypes. Apart from disease
subtypes, we did not find any differences
between the groups in terms of disease duration,
activity and disease-related damage. Similar to
our study, previous studies have not shown a
significant ~ association between  disease
characteristics and the frequency of MetS (6-7,
31). On the other hand, when we analysed
mRSS, one of the disease characteristics, we
found that patients with MetS had lower mRSS
(p:0.019), contrary to other reports (7,31). When
ROC analysis was performed, we found that the
mRSS cut-off point predicting the presence of
MetS was <11 (specificity: 84%, sensitivity:
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45.95%, AUC: 0.656, p:0.014). Considering that
mRSS is an important marker associated with
visceral organ involvement and mortality in
diffuse SSc, we believe that our data should be
confirmed in more patients and in different ethnic
groups (32).

As expected, we found that blood pressure, waist
circumference, BMI, lipid levels and blood
glucose levels were higher, and HDL levels were
lower in patients with MetS. In addition, the
higher prevalence of DM and HT in patients with
MetS suggests that these diseases may be
associated with MetS. However, there was no
difference between the groups in the prevalence
of other diseases such as coronary heart
disease, hyperlipidaemia and hypothyroidism,
suggesting that MetS is more specifically
associated with some metabolic factors.

Our study has some limitations. First, the number
of patients with SSc was small. Therefore,
multivariate analyses to investigate risk factors
for the presence of MetS could not be performed.
Therefore, the causality between clinical
characteristics and MetS in SSc patients could
not be fully assessed. Secondly, only cases
attending a single tertiary centre were included in
this study, which may lead to selection bias. The
majority of cases reside in the coastal regions of
the Aegean Sea, and different lifestyles may
influence the prevalence of MetS. Therefore, the
study population in our study may differ from the
general population and SSc patients in other
centres. Thirdly, our study did not include a
control group of healthy individuals, and the
interpretations regarding the prevalence of MetS
were based on the results obtained from the
country in previous years. Finally, our study did
not include the physical activity of the subjects,
which may influence the presence of MetS.

CONCLUSION

The prevalence of MetS in patients with SSc is
higher than in the general population. However,
when analysed according to age and gender, the
results are comparable. It has been
demonstrated that age is an important risk factor
in the development of MetS, and the degree of
skin involvement may also be effective. These
findings emphasise that MetS should not be
ignored in  scleroderma  patients, and
cardiovascular risk management of these
patients should be considered. Further studies in
larger patient populations are needed, as MetS is
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affected by factors such as age, gender, ethnicity,
nutrition and exercise habits.
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An unusual complication in a patient with Hodgkin lymphoma: bilateral
auricular hematoma
Hodgkin lenfomali hastada sira disi komplikasyon: bilateral aurikiiler hematom
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ABSTRACT

Hodgkin lymphoma is lymphoid neoplasm in which the malignant cells admixed with a heterogeneous
population of non-neoplastic inflammatory cells. A combination of Bleomycin, Doxorubicin,
Dacarbazine and Vinblastine (ABVD) is the frequently used chemotherapy protocol for Hodgkin
lymphoma. We present a patient with Hodgkin lymphoma who developed bilateral auricular hematoma
after a first-time administration of ABVD treatment in this case report. A 27-year-old female patient
was applied to the hematology outpatient clinic with a swelling in the neck for two weeks. An

excisional biopsy performed from the left axillary region. The pathology report demonstrated classical
Hodgkin lymphoma was noticed to be consistent with mixed cellular type. First dose ABVD protocol
was administered to the patient. One week after chemotherapy, swelling and discoloration were
observed in the patient's bilateral auricles without a history of trauma. The patient was consulted to the
Department of Otorhinolaryngology-Head and Neck Surgery. Bilateral drainage of auricular hematoma
was performed immediately. Intravenous ciprofloxacin was also administered. The auricular
hematoma did not reoccur after the subsequent chemotherapy treatments.

Keywords: Hodgkin lymphoma, auricular hematoma, adverse reaction, chemotherapy treatment,
side effect.

oz

Hodgkin lenfoma; malign hiicrelerin, neoplastik olmayan inflamatuar hiicrelerle heterojen bir sekilde
karigtigi  lenfoid neoplazmdir. Doksorubisin, Bleomisin, Vinblastin ve Dakarbazin (ABVD)
kombinasyonu, Hodgkin lenfoma igin en sik kullanilan kemoterapi rejimidir. Bu olgu sunumunda, ilk
kez ABVD tedavisi uygulandiktan sonra bilateral aurikiiler hematom gelisen Hodgkin lenfomali bir
hastayr sunuyoruz. 27 yasinda kadin hasta, iki haftadir devam eden boyunda sislik sikayeti ile
hematoloji poliklinigine bagvurdu. Sol aksiller bélgeden yapilan eksizyonel biyopsi sonucunda patoloji
raporu klasik Hodgkin lenfomanin mikst hiicreli tip ile uyumlu oldugu saptandi. Hastaya ilk doz ABVD
protokolii uygulandi. Kemoterapiden bir hafta sonra travma 06ykiisli olmayan hastanin iki tarafli kulak
kepgelerinde sislik ve renk degisikligi gézlendi. Hasta Kulak Burun Bogaz-Bas Boyun Cerrahisi
béliimiine konsiilte edildi. Kulak hematomunun iki tarafli drenaji hemen yapildi. Ayrica intraven6z
siprofloksasin uygulandi. Kulak hematomu sonraki kemoterapi tedavilerinden sonra tekrar ortaya
¢ctkmadi.

Anahtar Sézciikler: Hodgkin lenfoma, aurikiiler hematom, advers reaksiyon, kemoterapi tedavisi, yan
etki.
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INTRODUCTION

Hodgkin lymphoma is lymphoid neoplasm in
which the malignant cells admixed with a
heterogeneous population of non-neoplastic
inflammatory cells. In the United States, Europe,
and other economically developed regions, HL
accounts for approximately 10% of all
lymphomas 0.6% of all cancers, and 0.2% of all
cancer deaths (1-3). ABVD is the frequently used
chemotherapy regime for Hodgkin lymphoma.
The commonest acute adverse effects of this
regimen, include neutropenia, nausea/vomiting,
alopecia, infections, constipation, anemia,
thrombocytopenia and mucositis (4). We present
a patient with Hodgkin lymphoma who developed
bilateral auricular hematoma after a first time
administration of ABVD treatment in this case
report.

Case

A 27-year-old female patient was applied to the
hematology outpatient clinic with a swelling in the
neck for two weeks. Physical examination
revealed multiple pathological
lymphadenopathies at the left cervical region and
left axilla. An excisional biopsy performed from
the left axillary region. The pathology report
demonstrated classical Hodgkin lymphoma was
noticed to be consistent with mixed cellular type.
Moreover, there were cervical, supraclavicular,
axillary, and mediastinal involvements in PET CT.
Therefore, the patient with more than two nodal
involvements above the diaphragm on PET CT
was evaluated as stage 1B according to the Ann
Arbor classification. The patient's hemoglobin
and lactate dehydrogenase (LDH) levels were
11,2 g/dl and 321 U/L respectively. Other
biochemical, hemogram and activated partial
thromboplastin time (aPTT)-prothtrombin time
(PT) were normal.

First dose ABVD protocol was administered to
the patient. One week after chemotherapy,
swelling and discoloration were observed in the
patient's bilateral auricles without a history of
trauma (Figure-1). The patient was consulted to
the Department of Otorhinolaryngology-Head and
Neck Surgery. The physical examination
demonstrated, fluctuating auricular hematomas
located at the cavum concha and cymba concha
bilaterally. However bilateral external auditory
canals and tympanic membranes were normal. In
the systemic examination, there was no history of
bleeding diathesis such as non-steroidal drug
use, aspirin (acetylsalicylic acid), anticoagulant
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drug, hypothyroidism, liver-kidney disease,
alcohol use, and connective tissue disease.
Moreover, blood count, PT and aPTT were

normal. Bilateral drainage of auricular hematoma
was performed immediately  (Figure-1).

Intravenous ciprofloxacin was also administered.
The auricular hematoma did not reoccur after the
subsequent chemotherapy treatments.

Figure-1. The upper

images show bilateral ear
hematoma after chemotherapy, and the lower images
show drainage of the hematoma.

DISCUSSION

Auricular hematoma generally occurs after
trauma including contact sports such as
wrestling, boxing, and martial arts, earring

placement, wrestling, or motor vehicle accidents
(5). Interestingly, bilateral hematoma was
detected in our patient without a sign of trauma.
Of note, the auricular hematoma is an ear nose
throat (ENT) emergency that might progress to
chondritis and chondronecrosis. Therefore,
bilateral auricular hematoma drainage and
antibiotic treatment were applied immediately.

As far as we know, no case in the English
literature developed auricular hematoma after
chemotherapy for HL.

In literature, there are case reports with side
effects in the outer ear after chemotherapy
particularly related to the cytarabine treatment.
Cytarabine-related side effects are usually
manifested by swelling and redness in the ear (6-
10). Moreover, chondritis has been reported in a
patient with lung cancer to whom docetaxel and
carboplatin therapy was administered (10).
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CONCLUSION

Auricular hematoma that developed after ABVD
treatment was observed for the first time in a
patient with Hodgkin lymphoma. Although ear
side effects are more common after cytarabine, it
is noteworthy that unusual side effects may occur
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ABSTRACT

Aim: Numerous individuals with peripheral nerve injuries (PNIs) have permanent disability, which is a
major health concern. There are a number of potential causes of PNIs, including piercing injuries,
compression, stretch, and ischemia. These injuries can present with a variety of clinical symptoms.
Materials and Methods: In order to clarify the many forms of injury, the peripheral nerve's anatomy is
thoroughly explained in this review, which attempts to revisit key PNI ideas. In addition, the specific
pathophysiological processes that follow a peripheral nerve damage and the related variables that
might either support or undermine the body's ability to regenerate itself depending on PNIs
classifications are also mentioned. Next, the recent therapeutic neurosurgical approaches that are
accessible in cases of PNIs are described.

Results: Following our overview of the previous literatures on neurosurgical strategies for the
management of PNIs, we can observe that surgical procedures are unfortunately very expensive and
that their use has been limited due to a variety of adverse effects, such as immunosuppression,
chromosomal abnormalities, and tumorigenicity.

Conclusion: In accordance with the source, location and extent of the injury, there are currently
advantages to treating PNIs with both surgical and non-surgical approaches. These days, it is possible
to identify innovative techniques with the aid of good information regarding incidences, existing
practice, outcomes, and study types. Despite a great deal of research on this topic, full functional
recovery is still a problem that has to be solved.

Keywords: Peripheral Nerve, Injuries, Surgical, Strategies

oz

Amag: Periferik sinir yaralanmalari (PSY) yasayan bircok birey kalici sakatliklarla kargi karsiya
kalmakta ve bu durum énemli bir saglik sorunu olusturmaktadir. PSY, delici yaralanmalar, sikisma,
gerilme ve iskemik gibi ¢egitli nedenlerden kaynaklanabilir ve her biri farkli klinik semptomlarla ortaya
cikar. Bu derleme, periferik sinir anatomisinin ayrintili  bir aciklamasini sunarak temel PSY
kavramlarini yeniden gézden gecirmeyi amacglamaktadir. Ayrica, periferik sinir hasarini takip eden
patofizyolojik siiregleri arastirmakta ve PSY siniflandirmalarina dayali olarak viicudun kendini
yenileme kapasitesini destekleyen veya engelleyen faktérleri vurgulamaktadir. Iincelemede ayrica,
PSY'lerin tedavisinde mevcut olan glincel terapétik nérogiriirji yaklagimlari da tanimlanmaktadir.
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Gerec¢ ve Yéntem: Bu derleme, cesitli yaralanma tiirlerini aydinlatmak amaciyla periferik sinirlerin
anatomisini titizlikle tartismaktadir. Periferik sinir yaralanmalarinin tetikledigi spesifik patofizyolojik
mekanizmalara dalmakta ve yenilenmeyi etkileyen ilqili faktérieri incelemektedir. Ayrica, PSY'lerin ele
alinmasinda kullanilan giincel terapétik nérogir(irji stratejilerini de aciklamaktadir.

Bulgular: PSY'lerin yénetimi icin nérosirlirji stratejilerine dair énceki literatiirlerin gézden gecirilmesi,
cerrahi prosediirlerin genellikle gerekli olmasina ragmen, ¢ok pahali oldugunu ve immiin supresyon,
kromozomal anormallikler ve timér olusumu gibi cesitli yan etkiler nedeniyle kullaniminin sinirli
kaldigini géstermektedir.

Sonug: Yaralanmanin kaynagdi, yeri ve kapsami dikkate alindiginda, PSY'lerin tedavisinde cerrahi ve
cerrahi olmayan yaklasimlarin her ikisi de avantaj saglamaktadir. insidans, mevcut uygulamalar,
sonuglar ve arastirma tlirlerine iliskin kapsamli verilerle desteklenen alandaki gelismeler, yenilikgi
tedavi tekniklerine yol agmistir. Bununla birlikte, tam fonksiyonel iyilesme saglamak, genis kapsamli

arastirma ¢abalarina ragmen hala 6nemli bir zorluk olarak kalmaktadir.
Anahtar Sézciikler: Periferik sinir, yaralanma, cerrahi, stratejiler.

INTRODUCTION

PNI is known as damage or illness to the nerves
that exit the central nervous system (CNS) to the
body's remaining organs, while about 3% of
trauma patients may exhibit PNIs (1,2).
Throughout history, the majority of our
understanding of peripheral nervous system
(PNS) and PNIs has come from combat
experiences (3). While caring for the wounded
during World War |1l, Sir Herbert Seddon
developed his PNI classification system in 1942
(4). However, in contemporary times, PNIs are
frequently encountered in trauma situations
unrelated to combat. These injuries have the
ability to significantly alter a person's life and are
frequently linked to high rates of morbidity, which
raises the possibility of severe disabilities. These
disabilities affect patients for the rest of their lives

because they frequently manifest in young
people who are working age (5).
Numerous factors, including trauma,

compression, illness, or inflammation, can cause
damage to peripheral nerves (6). According to
etiological surveys, motor vehicle crashes
(MVCs) account for the majority of PNIs (46%)
and are followed by motorcycle crashes (9.9%)
(7).0On the other hand, explosions and shrapnel
are the most frequent causes of PNIs during
warfare (8). In general, gunshot wounds, falls,
industrial accidents, stab wounds, vehicle versus
pedestrian injuries, recreational motor vehicle
collisions (e.g., snowmobiles), and assaults are
other major causes of PNIs (7). Furthermore,
17.4% of surgically treated PNIs are iatrogenic
injuries brought on by medical or surgical
procedures, per one study (9).
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PNIs can be blunt or sharp, transected or
lacerated, depending on the form of injury; the
nerves can also be shifted, stretched, contused,
or even partially separated, resulting in neuromas
or lesions in continuity (8,10). In the affected part
of the body, these injuries may impair nerve
function and result in symptoms like pain,
weakness, nhumbness, or tingling. Depending on
the location and extent of the damage, the
symptoms will vary in intensity. It is important to
note that because of their anatomical route,
which places them superficially and in close
proximity to a bone structure or joint, some
nerves are more susceptible to damage and can
be injured by compression or stretching. For
instance, injury to the radial nerve (which runs
down the humerus shaft's spiral groove) brought
on by an incorrect extended sitting posture in a
chair or “Saturday night palsy” (11). Clinically,
this kind of damage manifests as weakness in
the wrists and fingers. Other instances include
injuries to the ulnar nerve and the common
peroneal nerve in the lower extremities. Ulnar
nerve damage following surgery is a common
issue that accounted for up to 17% of cases in
one cohort. It arises from a patient's malposition,
which compresses or stretches the ulnar nerve at
the elbow level (12). The common peroneal
nerve might be compressed in the lithotomy
position between the leg holder and the fibular
head, especially in thin patients or during long
procedures (13).

Depending on the circumstances, PNIs may
require surgery, physical therapy, medication, or
other treatments. The past few decades have
seen improvements in peripheral nerve surgery
outcomes due to the understanding of nerve
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regeneration, advancements in microsurgical
methods, and ongoing molecular biology
research.

Anatomical Structure of Peripheral Nerve

Each peripheral nerve is made up of several
longitudinal axon configurations known as
"fascicles,"” which are encased in 3 layers of
connective tissue. These layers include blood
vessels that supply trophic support for the nerve
fibres and sustain the fascicles (14-16). All of the
fascicles that make up the peripheral nerve's
outermost layer are called the epinerium, and the
primary component of the epinerium is the
areolar connective tissue, which permits nerve
contraction and expansion (16). The inner part of
the epinerium coats every fascicle and is filled
with blood channels that moisten the nerve and
some adipose tissue, while the exterior coating
covering the entire nerve provides anatomical
form and mechanical protection (15).

The perinerium, a thin, dense connective layer
that encircles each fascicle separately, is the
middle layer. Consequently, aids in preserving
structural homeostasis and safeguarding the
endoneurial environment (15,16). The
endonerium, a thin layer of collagen fibres that
envelops each axon inside the fascicle, is the
final component of the inner layer. Although this
layer is very elastic and has a narrow network of
microvessels and capillaries, it provides minimal
mechanical protection (15,16).

Every single myelinated axon has a close
relationship with Schwann Cells (SC). Since
these glial cells construct a fatty multi-layered
membrane (many layers of SC membranes
connected with secreted proteins) that isolates
the axon, they are able to produce laminin-rich
sheets of myelin. To improve the pace at which
neural electrical impulses propagate along nerve
fibres, myelin is crucial. The impulse travels in
waves when the nerve fiber is demyelinated.
However, conduction happens by a saltatory
propagation in myelinated fibres. The increase in
electric resistance along the cell membrane is
another myelin function that contributes to a
quicker impulse. SCs are the primary extrinsic
mediators of peripheral nerve regeneration in
addition to their function in the myelination
process (16).
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Pericytes, contractile cells linked to the
endothelium lining of microvasculature that
regulate blood flow and capillary dilatation, are
another significant cell type found in the
peripheral nerve environment. In the endoneurial
microenvironment as well as the brain-nerve
barrier, these cells support homeostasis (16,17).
An outline of the anatomy of peripheral nerves is
shown in Figure-1.

Peripheral nerve layers

Peripheral nerve
(cross section)

Figure-1. Diagrammatic illustration of a typical
peripheral nerve (Created by using biorender.com and
kleki.com).

Peripheral nerve injuries classification and
implications

Experts have categorized PNIs into various
classes based on their severity. This
classification scheme facilitates the successful
discussion of nerve pathophysiology and the
choice of appropriate treatment by scientists and
medical professionals (18).

1. Nerve injuries classified by Seddon

Sir Herbert Seddon developed what is known as
Seddon's classification in 1943, dividing
peripheral nerve injuries into three primary
grades based on the degree of damage to the
nerve's axons and connective tissue as well as
the presence of demyelination. These consist of
axonotmesis, neurotmesis, and neuropraxia (8).
Table-1 provides a succinct explanation of these
injuries along with their effects.

2. Sunderland’'s nerve injury classification

In 1951, Sir Sydney Sunderland defined PNIs by
further subdividing them into five grades based
on the discontinuity of multiple layers of
connective tissues. Table-2 summarizes the
Seddon’s and Sunderland’s classifications.
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Table-1. The classification of nerve damage by Seddon.

Neuropraxia

Axonotmesis

Neurotmesis

- This type of damage results in
the partial or total loss of the
nerve's ability to spread action
potentials, while the vital axonal
continuation is fully retained.
Segmental demyelination of the
nerve fibres is related to this
condition. Although paralysis
occurs, there is no peripheral
deterioration (19).

- The most vulnerable neurons are

the motor neuronal fibres, which

initially lose their ability to
function and eventually regain it

(20).

"Saturday night palsy" is an

illustration of neuropraxia, where

pressure builds up on a nerve
while a person is asleep. On its
own, this illness usually gets

better in 12 weeks (21).

Axonotmesis is the second grade
of injury, characterised by
extensive destruction to the nerve
fibres that results in intact
peripheral degeneration (22,23).
In this kind of injury, the layers of
connective tissue and the
structures that are tightly
connected to nerve fibres
preserve the interior structures to
an appropriate degree (24).

In this instance, neuropraxia is
more worthy of the retrieval since
it is good and spontaneous, yet
Wallerian degeneration and
axonal regrowth occur throughout
(25).

Usually, no surgical intervention
is required in this case (25).

- Neurotmesis, the third grade of
nerve injury, damages the
components of neural connective
tissue and affects the
perineurium, epineurium, and/or
endoneurium. The nerve fibre is
completely split into two ends,
which results in total paralysis
(26).

- One unique characteristic of this
damage is the Wallerian
degeneration and axonal
regrowth. This involves loss of
the blood-brain barrier, axonal
misdirection, and intraneural
damage, all of which limit the
healing process (25,27).

- Surgery is now required for
healing due to the injuries that
resulted in damage to the
perineurium and epineurium
(25,27).

Table-2. The Seddon’s and Sunderland’s classifications of PNIs.

Seddon’s
Classification

Neuropraxia

Axonotmesis

Axonotmesis

Axonotmesis

Neurotmesis

Sunderland’s Crade 6
classification Grade 1 Grade 2 Grade 3 Grade 4 Grade 5 (According to
MacKinnon)
Compression Closed traction
P o Nerve damage,
traction, mild .
Causes crush. and Nerve crush Nerve crush Nerve crush transection gunshot or
N . and laceration  stabbing
local ischemia wounds (28)
Nerve L . Axon with
. Axon division, . Axon with a
conduction but the Endoneurial detached detached‘ All grades
block, ) layer and - - endoneurium, d
Pathophysiology  continuity of c_onne'ctllve myelin sheath pegneurlu_m, perineurium, ef?gag? A
connective tissue's layers are separated enconeurium, epineurium, mixed Injuries
: are all still and myelin . (28)
tissues & intact (29) (30) sheath (30) and myelin
axons sheath (31)
Surgical
Usually . fexploration and
necessary; Necestsary, |n|traop§rat|ve
Not usually I prompt nerve electrodiagnostic
Surgery Not usually (18) Not usually ggotgggglr']st o regeneration methods: nerve
h pf. i or repair (27)  transplant or
€ Tindings reconstruction
(28
Incomplete
and variable,
Complete Complete Incomplete depending on Incomplete Incomplete
Recuperation (Hoursuptoa (Weeks to and variable injury and (Months to (Months to
few weeks) months) (18) (Months) treatment years) years)
(Months to
Years)
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Advances in treatment options and
tactics for PNIs

Early nerve exploration and nerve
restoration are two extrinsic factors that affect ho
w long it takes for an injured nerve to heal. On
the other hand, the rate of axonal regeneration
can be as low as 1-2 mm/day, and there is no
known medication that might quicken this
process (32). After the muscle is denervated, the
irreversible motor unit degeneration begins 12 to
18 months later and can last up to 26 months
(33). Figure-2 illustrates potential surgical and

non-surgical strategies for treating PNIs.

Surgical and Non-surgical strategies for treating
PNIs

{ i
Non-surgical Approaches Surgical Approaches

Medications Nerve grafting

.
5 R )
- L
Phytochemicals
Electrical nerve stimulation
R 4
o
Figure-2. Potential surgical and non-surgical strategies
for treating PNIs. (Created by using MS powerpoint).

Nerve transfer

Direct nerve repair
(Epineurial repair, Perineurial
repair, Group fascicular repair)

Fibrin glue
Nerve conduits

Cell based therapy

Surgical treatment methods to restore
peripheral nerve function

Following a PNI, there are six main neurosurgical
categories of therapy treatments utilized to help
facilitate the recovery of motor and sensory
function.

1. Nerve grafting

Nerve grafting is a process whereby nerves from
the same species are transplanted to fill up nerve
gaps larger than 2 cm. By using this procedure,
the fascicles' connective tissue should be
severed rather than just one fascicle, and the gap
be cut longer than the lesion. In respect to the
lesion within normal tissue, the fascicles should
be dissected at both the proximal and distal ends
(34). The diameter of the host and donor nerves,
the length of the nerve grafts, the number of
fascicles, the pattern of fascicles, the cross-
sectional area and form, and the patient's
preferences are some of the criteria that should
be taken into account when choosing a nerve
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donor (35). Nerve autografts, also known as
autologous nerve grafts, and nerve allografts are
the two types of nerve grafting that will be
discussed in Table-3.

2. Nerve transfer

Applications: This surgical technique is
employed to treat nerve injuries that result from
total loss of motor and sensory function (45). If
there is a significant injury to the proximal nerves,
this may be the only reconstructive option
available. For middle- and high-level injuries, the
reconstruction is best done using extended nerve
grafts to transplant the distal motor nerve. This
technique shortens the time and distance needed
for regeneration and permits segmentation in the
planes of uninjured and unscarred tissues (46). In
addition, it involves surgically reestablishing and
reorganizing auxiliary motor units in order to
restore the functional loss and sensibility (34).

Advantages: Because the surgical location for
the nerve transfer is away from the damage site
and uses identifiable, healthy tissues rather than
the crushed or scarred tissues present at the
injury site, it can be regarded as superior to nerve
grafting. It permits the nerve's reinnervation into
the intended muscle while maintaining the
anatomical and biomechanical integrity of the
nerve (47).

Disadvantages: Following nerve transfer, clinical
outcomes take several months to manifest and
require specialized technical knowledge. The
validity of this approach is limited by the
availability of donors and is extremely costly (48).
Transfer of nerves cannot be viewed as a
conventional therapeutic approach given the
drawbacks.

3. Direct nerve repair

The most effective treatment for axonotmesis and
neurotmesis is direct nerve restoration using
microsurgical techniques to provide endurance or
continuity between the distal and proximal part of
the nerves (49). Direct nerve repair with
microsurgical procedures to give endurance or
continuity between the distal and proximal part of
the nerves is the most successful treatment for
axonotmesis and neurotmesis (35). Three
categories of nerve repair treatments are
included in Table-4; group fascicular repair,
perineurial repair, and epineural repair (50).

4. Fibrin glue

Applications: Fibrin glue works by employing
fibrin sealants, a sticky substance, to facilitate
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primary sutureless healing. It is regarded as a
successful method of preventing suturing for
nerve cooptation (55,59).

Benefits: Fibrin glue repair guarantees reduced
fibrosis, fewer inflammatory reactions, and a
quicker recovery period (60). The primary benefit
of fibrin glue is in its rapid and effortless
application for nerve repair in emergency
situations when a skilled surgeon is not available
(61). However, it is not suitable for serious
damage. A perfect sealant should possess
particular mechanical, structural, and biological
characteristics and shouldn't impede the process
of regeneration (55).

Drawbacks: The usage of human blood in
commercially available sealants is their greatest
drawback, since it can lead to the spread of
infection, fibrosis, toxicity, and necrosis (62). This
has led to the discovery of a novel heterologous
fibrin sealant (HFS) produced from snake venom.

It can stop fluid loss, shorten the duration of
operation, and lessen bleeding (63).

5. Nerve conduits

Applications: Nerve conduits act as a link
between the damaged nerve's proximal and
distal stumps. They can be employed in place of
nerve autografts and offer a scaffold for axonal
regrowth. Recently, researchers have
concentrated on creating conduits as a different
kind of treatment, particularly for complicated
abnormalities (52). By inserting distal and
proximal stumps into both of the nerve conduit's
ends, this approach enables axonal regeneration
from the proximal stump through the conduit and
selectively grows into the typical pathways in the
distal nerve stump. Based on the materials they
are made of, conduits are divided into two
categories: synthetic conduits (more classified
into non-degradable and degradable conduits)
and biological conduits (64—66).

Table-3. Nerve grafts types; A) Nerve autografts, and B) Nerve allografts.

A) Nerve autografts (Autologous grafts)

B) Nerve allografts

Applications

Advantages

Disadvantages

- The gold standard for peripheral nerve repair is
autografts (36).

- Autologous grafts improve recovery for more
proximal injuries, severe nerve injuries, and
lengthy nerve deficits (>3 cm) (37).

- Donor nerve grafts are typically taken from
expandable sensory nerves, such as the lateral
and medial antebrachial nerves, the superficial
sensory branch of the radial nerve, the dorsal
cutaneous branch of the ulnar nerve, and the
lateral femoral cutaneous nerve (38).

- Different nerve autografts, such as cable,
single, vascularized, interfascicular and single
nerve autografts, have been employed,
depending on the degree of the lesion (37).

- Autologous grafts offer the best outcomes
since it doesn't trigger an immune response and
involves elements that promote neuron
regeneration, such as Schwann cells, basal
lamina, neurotrophic factors, and adhesion
molecules (42).

- Although autologous nerve grafts have been
shown to produce positive outcomes, there are
certain drawbacks to this procedure, such as
restricted tissue availability, graft-related
complications, donor-site morbidity, nerve
function loss, scarring, the need for a second
incision, formation of neuromas, limited supply,
and possible differences in tissue size (42).

- One of the best substitutes for nerve
autografts is nerve allograft. For the
purpose of nerve transplantation, allograft
nerves are extracted from cadavers or
donors (39). Allografts of cadaveric
nerves are widely available and contain
donor SCs and endoneural architecture,
which promote regeneration (40).

- Systemic immunosuppression is
necessary in this procedure to prevent
graft rejection, and the donor's stem cells
serve as facultative antigens in addition
to helping in remyelination. Furthermore,
the systemic immunosuppression is
transient and can be reversed if the host
SCs have migrated sufficiently (around
24 months) (40,41).

- It avoids the morbidity of the donor site,
is easily accessible, and comes in an
endless supply (20).

- The recovery results are good even
though the treatment is too expensive
and requires expertise to perform (43,44).
- Tumor development and opportunistic

infections are two of the several negative
outcomes of immunosuppression (20).
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Table-4. The three categories of direct nerve repair treatments.

A) Epineural repair

B) Perineurial repair

C) Group fascicular repair

Applications

Advantages

Disadvantages

This method of repairing
damaged nerves includes
merely sewing the outer
sheath of the injured nerve
and can be applied to
primary as well as
secondary neural repairs
(51).

- Its benefits include low
magnification, speedy
execution, avoidance of
intra-neural contents, and
ease of use (54).

- The most crucial technique
for achieving a tension-free
natural connection with no
loss of nerve tissue and
exact alignment of the nerve
fascicles is to perform nerve
repair after nerve alignment
(55).

None

- Hashimoto and Langley
originally published a
description of this method in
1917 (52).

- Because it is a simpler and
speedier approach that also
entails just a little disruption
of the nerve's internal
structure, it is a superior
option for suturing the
epineurium and for large
acute nerve lacerations (53).

After proper localization of
fibers at nerve terminals, this
nerve repair procedure has
proven to be more beneficial
in terms of calming and
neural pathways, while also
covering the
neurophysiological and
morphological elements of it
(53).

Greater fibrosis at the nerve
suture site, a lengthier
surgical period, and
discontinuities in fasciculi
one-to-one are some of the
disadvantages of this
approach (56,57).

When a nerve is lacerated
and the branches of
transected nerves are
clearly arranged and
identifiable inside the main
trunk, this procedure is
simple (34).

Both the proper coordination
of the motor and sensory
fascicles and the avoidance
of cross-innervation of motor
sensory nerves are possible
(34).

There are currently several
drawbacks, such as a
lengthy surgical procedure,
which make it impractical
(58).

Advantages:

The conduits stop surrounding
tissues from leaking into a gap between the

The main

6. Cell-based treatment
drawbacks of

current previous

stumps. Furthermore, axon regeneration after a
nerve injury is facilitated by the abundance of
neurotrophic substances in these conduits (53).
The capacity of a conduit to create the perfect
environment for neuronal repair is by far its
greatest benefit. For this reason, the perfect

nerve conduit should have the following
characteristics: it should be thin, porous,
biocompatible, permeable, flexible,

biodegradable, compliant, and have the right
surface  for neuro-inductivity and neuro-
conductivity (67, 68).

Volume 63 Issue 3, September 2024 / Cilt 63 Say 3, Eyliil 2024

therapies are their inability to adequately fill in big
gaps and their slow rate of nerve regeneration. In
order to get around these restrictions, cell-based
therapy was created to provide nourishing cells to
the location of the lesion in an effort to hasten
neuron regeneration, which could eventually take
the place of all existing surgical treatments (69).
Because stem cells may differentiate into
specialized cell types and self-renew, they are
used in cell-based therapy (70). SCs are the
most researched therapeutic models, although
other types of stem cells (Box-1) have also
produced amazing results.
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Box-1. Types of stem cells used in cell-based therapy for PNIs:

Schwann cells-mediated therapy

SCs are the most significant and preferred seed
cells since they are the primary peripheral
nervous system functional cells that promote
myelination and regeneration (71). They are
essential for nerve regeneration because they
promote the manufacture of neurotrophic
factors such as neuropeptide Y, nerve growth
factor (NGF), brain-derived neurotrophic factor
(BDNF), ciliary neurotrophic factor (CNTF),
platelet-derived growth factor, and neurotrophic
factor (BDNF) (72). Moreover, SCs have the
ability to migrate, remyelinate, modulate the
immune system, and multiply themselves. The
improvement of injured nerve regeneration and
repair can be attributed to all of these variables.
Neural crest cells are the primary source of SCs
in cell-based therapy. The axonal regeneration
process is accelerated by the transplantation of
SCs seeds into nerve conduits. Regretfully, they
are difficult to come by and have a sluggish
proliferation to huge numbers (71).

Embryonic stem cells (ESCs)

The benefits of using ESCs are numerous and
include the ability to produce an endless supply
of cells, strong differentiation potential, and
long-term proliferation capacity. However, the

main issue with using these cells for
transplantation is ethical issues (73).

Neural stem cells (NSCs)

NSCs have the ability to differentiate into

neurons and glial cells; however, due to the
difficulty in harvesting these cells and the
possibility of neuroblastoma formation, their
usage is restricted (74).

Bone marrow-derived stem cells (BMSCs)

The ability to develop into SC-like cells exists in
BMSCs (BMSC-SCs). Studies have revealed
that

Conclusion and Future Directions

PNI is a well-known health problem that,
depending on the degree of nerve damage,
presents a wide range of signs and symptoms.

There is a wealth of information on the
pathogenic mechanisms of PNI and its
regeneration, but there is still a dearth of

trustworthy treatments that guarantee full and
precise functional recovery. The process of
recovery is extremely sluggish, and even with the

494

BMSCs' capacity for differentiation is weaker
than that of NSCs (71).

Fetal stem cells (FSCs)

Fetal stem cells can be extracted from amniotic
fluid, amniotic membrane, umbilical cord, and
Wharton's jelly. Both umbilical cord-derived
mesenchymal stem cells (UC-MSCs) and
amniotic tissue-derived stem cells (ATDSCs)
possess the ability to differentiate and proliferate.
Two key advantages of fetal-derived stem cells
are their low immunoreactivity and ease of
acquisition. Regretfully, ethical issues are also
fetal-derived stem cells' main disadvantage (75).
Adipose stem cells (ADSCs)

ADSCs have a high capacity for angiogenesis
and increase the perfusion of injured neurons
(76).

Dermal skin-derived precursor
(SKP-SCs)

SKP-SCs can differentiate into any type of cell,
including glial and neuronal cells, and are located
in the dermis. They are said to quicken nerve
regeneration (77).

Hair follicle stem cells (HFSCs)

One special quality of HFSCs is their ability to
differentiate into SCs without the need for genetic
modification. Studies on animals have shown
that employing HFSCs can promote nerve
healing (78).

Induced pluripotent stem cells (iPSCs)

The employment of substitute cells, such as
iPSCs, has become necessary due to a number
of disadvantages related to stem cells. Although
they exhibit improved neural regeneration, their
application has been constrained by their
tumorigenicity, immunosuppressive need, and
chromosomal abnormalities (79).

stem cells

use of numerous treatment techniques, full
functional restoration remains unattainable. We
have attempted to highlight the benefits and
drawbacks of the current PNI neurosurgical
treatments in this review. Currently, there are
benefits to treating PNIs using both surgical and
non-surgical methods. Regrettably, surgical
techniques are highly costly, and their application
has been restricted because of a number of side
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effects, including immunosuppression,
chromosomal abnormalities, and tumorigenicity.

Acellular human nerve allografts: Scientists are
working on acellular human nerve allografts
(ANAs) at the moment in an effort to get rid of
immunosuppressants (41,80). The extracellular
matrix (collagen, laminin, and growth factors) and
internal neuronal structure are retained in ANAs
that are extracted from SCs and myelin (81,82).
The migrating SCs of the host are involved in the
regeneration process with ANAs. Therefore, even
if ANAs perform well in studies, they remain
ineffective for lengthy nerve repairs (20,80). In
the future, ANAs enhanced with growth factors
and seed cells might enhance the results of

Abbreviations

surgical repair for a sizable gap in PNIs (20,83).
Therefore, despite the wide range of applications
and advancements in grafts, more advancements
with improved prognoses are still required.
Resolving the immunosuppression issue would
be a significant advancement in this discipline.

Nerve sealants: It will be a significant
advancement in this sector if more genuine and
reasonably priced nerve sealants are found in the
future to overcome the disadvantages of fibrin
glue. Additionally, this endeavour might lessen
the population that is afflicted with PNI.
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Calisma kosullan doktorlarin dikkat performansini etkiliyor olabilir mi?

Could working conditions affect doctors' attention performance?

Cagn Ogut' Giilsiim Zuhal Kamis?

! Usak Universitesi Tip Fakdiltesi, Ruh Sagligi ve Hastaliklari Anabilim Dali, Usak, Tiirkiye

% Ankara Bilkent Sehir Hastanesi Psikiyatri Klinigi, Ankara, Turkiye

Sayin Editor,

Kadioglu ve Yilmazer ‘in (2023) Ege Tip Dergisi'nde yayinlanan “Sigara igen doktorlarda yetiskin tip
dikkat eksikligi ve hiperaktivite bozuklugunun degerlendiriimesi” baslikli makalesini okuduk (1).
Calismanin 6rneklemini olusturan doktorlarda dikkat eksikligi hiperaktivite bozuklugu (DEHB) ile ilgili
belirtilerin ylksek oranda saptanmasinin, lzerinde durulmasi gereken 6nemli bir konu oldugunu
distindiik. Bu sebeple bazi katkilarda bulunmak istedik.

Dikkat eksikligi hiperaktivite bozuklugu, dikkatsizlik, hiperaktivite ve durtlsellik ile karakterize yaygin
gorilen noérogelisimsel bir bozukluktur (2). Cocukluk cadinda baslar ve hastalarin bir kismini
yetiskinlige kadar etkiler. DSM tani sistemleri, gocukluk déneminde ve yetiskinlik ddneminde saptanan
DEHB tanisinin ayni hastalik oldugunu varsaymaktadir. Ancak eriskin donemde konulan DEHB
tanisinin, ¢ocukluk déneminde konulan DEHB tanisi ile 6rtisme oraninin disidk oldugunu, bu
hastaliklarin farkli hasta gruplarini temsil ediyor olabilecegini bildiren galismalar bulunmaktadir (2).
Erigkin yasta saptanan DEHB’nin, cocukluk DEHB’siyle ayni c¢ok genli yatkinhk faktorlerini
paylasmadigi, néropsikolojik testlerde belirgin bozuklukla iligkili olmadidi ve gesitli ruhsal bozukluklarla
onemli olglde iliskili oldugu gdsterilmistir (2). Ayrica erigskin yasta DEHB tanisi konulurken kisilerin
cocukluk belirtilerini yanlis hatirlama veya oldugundan farkli beyan etme egilimleri tani konmasini
guclestirebilir (3). Bu sebeplerle eriskin DEHB tani guvenilirliginin disik oldugu ile iligkili gincel
tartismalar devam etmektedir.

ilgili arastirmaya 128 doktorun katildidi, katihmcilara Erigkin Dikkat Eksikligi ve Hiperaktivite dlgegi
uygulandidi, 6lgcek sonuglarina goére katilimcilardan 34’Gnde “yuksek ihtimalle DEHB”, 92’sinde “gok
yuksek ihtimalle DEHB” ve 2’sinde “dislUk ihtimalle DEHB” saptandigi belirtiimistir. Bu durum
katilimcilarin %98,4’lGnln yiksek veya ¢ok yuksek ihtimalle DEHB oldugu anlamina gelmektedir. Oysa
genel toplumda erigkin DEHB yayginliginin yaklasik olarak % 4.4 oldugu disunulmektedir (3). Bu
¢alismanin 6érneklemini olusturan doktorlarin, Gniversite sinavindan iyi bir derece aldiklari, uzun sureli
bir egitim surecini devam ettirebildikleri ve tip fakultesi gibi agir akademik galisma gerektiren bir
Universiteden basari ile mezun olabildikleri g6z 6nine alindiginda; genel bilissel islevlerinin toplum
ortalamasina gore daha ylksek olabilecegi tahmin edilebilir. Bu durumda doktorlarin kendilerinde
DEHB sikliginin bu kadar yuksek belirtiimesinin sebebi ne olabilir?

Doktorlar ve sadlik ¢alisanlarinin stres seviyelerinin genel ¢alisan nifusa kiyasla belirgin sekilde daha
yuksektir (4). Turkiye’de calisan doktorlarin agir calisma kosullari ve yetersiz muayene sirelerinden
sikayetci olduklari bilinmektedir (5). Cok ylksek sayida hastayi, kisa sirede, yeterince mola
vermeden, hizla, hasta yogunlugu baskisi altinda muayene etme seklindeki uygulama ginimuz saghk
sistemi isleyisinde son derece siktir. Bu ¢alisma dizeninde dikkat siresi kisalmakta, bu kisa sureli
fakat yogun odaklanmis dikkatin mesai saati boyunca sirmesi beklenmektedir.
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Doktorlarin bu kosullarda normal bir insanin kapasitesinin Ustlinde dikkat ve bilissel performans
beklentileri kendilerinde dikkat eksikligi belirtileri deneyimlerine neden oluyor olabilir. Ayni zamanda is
ortamindaki yogun uyaran ve is yukinin yarattigi stres, dikkati bir konuda uzun slre sebat ettirme
konusundaki kronik eksiklik doktorlarin hem mesai saatleri igerisinde hem de mesai saatleri digindaki
dikkat, odaklanma, odaklanmay! strdirme becerilerini olumsuz etkiliyor olabilir. Bunlar genel toplumun
maruz kaldigi fazla uyaran maruziyeti ve dikkat sdrelerini gittikce kisaltan teknoloji kullanim
aliskanliklariyla birlikte degerlendirildiginde doktorlarin %98,4’lGinlin yiksek/cok yluksek DEHB belirtisi
belirtmelerini daha anlasilir kilabilir.

Sonug olarak, doktorlarda saptanan “yliksek olasilikli DEHB” oranlari, bu taninin erigkinlikte konulmasi
ile iligkili disuk tani glvenilirligi ile iligkili olabilir. Ancak doktorlarin kendilerinde ylksek derecede
dikkat sorunlari oldugunu belirtmelerinin nedenlerinin arastiriimasina ve doktorlarin ¢galisma kosullarini
iyilestirmek icin yapilacak diizenlemelere ihtiyag vardir.

Anahtar Sozciikler: Erigkin Dikkat Eksikligi Hiperaktivite Bozuklugu, Dikkat, is Stresi
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Late complication of Roux-en-Y Gastric Bypass: Marginal ulcer perforation
Roux-en-Y Gastrik Bypass'in ge¢ komplikasyonu: Marjinal (lser perforasyonu
Ali Kemal Tagkin

University of Health Science, Bursa Yuksek lhtisas Training and Research Hospital, Department of
General Surgery, Bursa, Turkiye

ABSTRACT

In recent years, morbid obesity has tended to increase as a human problem. Surgical options are used
in cases where medical treatments are not a solution. One of the surgical options is Roux en-Y gastric
bypass surgery (RYGB). RYGB is more effective than other surgical options and is one of the most
frequently preferred methods (1, 2). We present a female patient who presented to our emergency
department with marginal ulcer perforation 1 year after RYGB.

Keywords: Late complication, marginal ulcer, perforation.

oz

Son yillarda morbid obezite bir insanhk sorunu olarak artma egilimindedir. Tibbi tedavilerin ¢b6ziim
olmadigi durumlarda cerrahi seceneklere basvurulmaktadir. Cerrahi seceneklerden biri de Roux en-Y
gastrik bypass ameliyatidir (RYGB). RYGB diger cerrahi segeneklere gére daha etkilidir ve en sik
tercih edilen yéntemlerden biridir. Acil servisimize RYGB'den 1 yil sonra matrjinal (lser perforasyonu ile
basvuran bir kadin hastayi sunuyoruz.

Anahtar Soézciikler: Ge¢ komplikasyon, marjinal (ilser, perforasyon.

A 38-year-old woman was admitted to our
emergency department with severe abdominal
pain and nausea. The patient had no history of
non-steroidal anti-inflammatory and steroid use.
There was no history of alcohol consumption and
diabetes mellitus. She was a cigarette smoker.
After RYGB surgery, the patient had dyspeptic
complaints and occasional abdominal pain.
Recently, the pain tended to increase. Control
endoscopy was not performed within 1 year after
RYGB. Physical examination revealed diffuse
abdominal tenderness and rebound. computed
tomography showed free air in the abdomen. The
patient was operated under emergency
conditions. During the operation, a 2 cm
perforation area was observed in the
gastrojejunostomy anastomosis line (Figure-1).
The perforated area was closed with
omentoplasty. The biopsy taken from the S ‘
perforated area was reported to be compatible  Figure-1. Perforated area after RYGB
with ulcer.
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Marginal  ulcer (MU) in  gastro-jejunal
anastomosis after RYGB is seen in 1-4.6%. The
duration of occurrence of MU changes between 1
month and 6 years (2). Late perforation due to
MU is seen with a rate of 0.6-16% in patients with
RYGB (3). Mortality rates related with gastric
perforations may rise up to 30% (1, 4, 5).
Therefore, close follow-up and treatment of
RYGB patients is important. We recommend
gastroscopy for RYGB patients with dyspeptic
stomach complaints.

Gastroscopy should be performed before the first
6 weeks if postoperative bleeding and stenosis
are considered, and after the first 8 weeks if MU
is considered (6). Biopsy should be taken for
Helicobacter pylori and eradication should be
performed if H. pylori is present. Smoking alone
may be sufficient in the pathophysiology of MU in
patients with RYGB (7, 8). Therefore, risk factors
that may lead to the development of MU in
patients with RYGB should be well identified. The
seriousness of MU and its complications should

be clearly explained to patients.

Conflict of interest: There is no conflict of
interest.
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yazilarin bilimsel yonden degerlendiriimesi Ek Sayi konuk editér(lerinin)iiniin sorumlulugundadir. Ek
Sayida yer alacak olan yazilarin hazirlanmasinda derginin yazim kilavuzundaki kurallar esas alinir.
Yazim kurallarina uygunluk dergi editérii ve yayin kurulunca kontrol edilir. Yazi dili ingilizcedir. Yilda 2
kez elektronik olarak yayinlanir.

Agik Erisim ve Makale isleme

Ege Tip Dergisi, bilimsel yayinlara agik erisim saglar. DOl numarasinin belirlenmesinin ardindan
elektronik olarak yayimlanan sayiya ve iceriginde yer alan yazilarin tam metinlerine Ucretsiz olarak
ulasilabilir.

Yazar(lar)dan yazilarinin yayimi icin herhangi bir icret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amacli olarak Ucretsiz indirebilirler. Dergi
herkese, her an Ucretsizdir. Bunu saglayabilmek igin dergi Ege Universitesi'nin mali kaynaklarindan,
editorlerin ve hakemlerin siiregelen gonilli ¢abalarindan yararlanmaktadir.

Telif Hakki

Ege Tip Dergisi, makalelerin Atif-Gayri Ticari-Ayni Lisansla Paylas 4.0 Uluslararasi (CC BY-NC-SA
4.0) lisansina uygun bir sekilde paylasiimasina izin verir. Buna gdre yazarlar ve okurlar; uygun bigimde
atif vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarini ayni lisansla paylasmak
kosullarina uymalar halinde eserleri kopyalayabilir, codaltabilir ve uyarlayabilirler. Dergide yayimlanan
yazilar icin telif hakki 6denmez.

Derginin Yaz Dili

Derginin yaz dilleri Tirkge ve Iingilizcedir. Dili Tirkge olan yazilar ingilizce “abstract” ile, dili ingilizce
olan yazilar da Turkge 6zleri ile yer alirlar. Oz ve “Abstract” bélimleri bire bir gevirileri seklinde yer
almalidir. Yazinin hazirlanmasi sirasinda, Turkce kelimeler icin Turk Dil Kurumundan (www.tdk.gov.tr),
teknik terimler i¢in Turk Tip Terminolojisinden (www.tipterimleri.com) yararlaniimasi o6nerilir. Dili
ingilizce olan yazilarin mutlaka yazim ve dilbilgisi agisindan yeterliliklerinin kontrol edilmis olmasi
gereklidir. Dil agisindan yetersiz gorulen yazilar degerlendirmeye alinmazlar.

Yazarlik Kriterleri

Makalenin dergi sayfasina ylUklenmesi sirasinda, tim yazarlarin adi, soyadi, ORCID numaralari ve
tarih bilgisi ile islak imzalarinin bulundugu “Yayin Hakki Devir Formu” ile yazarlk kriterlerinin
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aciklandigi ve yazar katkilarinin belirtildigi “Yazar Katki Formu’nun doldurularak yuklenmesi
zorunludur.

Ege Tip Dergisi, Uluslararasi Tip Dergileri Editérleri Kurulu’nun (International Committee of Medical
Journal Editors) standartlarini uygulamayi kabul etmistir. Yazarlar “Biyomedikal Dergilere Gonderilen
Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi
(Uniform Requirements for Manuscripts Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication)’'daki yazarlk kriterlerini karsilamalidir. Bu konudaki bilgiye www.icjme.org
adresinden ulagilabilir.

Etik Sorumluluk

Ege Tip Dergisi, etik ve bilimsel standartlara uygun yazilari yayimlar. Dergide yayimlanan yazilarin
etik, bilimsel ve hukuki sorumlulugu yazar(lar)a ait olup editér ve yayin kurulu Uyelerinin goruslerini
yansitmaz.

Deney hayvanlari ile yapilan calismalar dahil, tim prospektif ve gerek gérilen retrospektif calismalar
icin Etik Kurul Onayi alinmali ve yazinin “Gerec ve Yéntem” béliminde Etik Kurul Onayinin numarasi
ile birlikte alhindigi tarih (giin-ay-yil) belirtiimelidir. Hastanin mahremiyetinin korunmasinin gerektigi tim
yazilarda etik ve yasal kurallar geregdi, hastalarin kimligini tanimlayici bilgiler ve fotograflar, hastanin
(ya da yasal vasisinin) yazih bilgilendiriimis onami olmadan basilamadigindan, “Hastadan (ya da
yasal vasisinden) tibbi verilerinin yayinlanabilecegine iliskin yazili onam belgesi alindr”
cumlesinin “Gere¢ ve Yontem” bdéliminde (Gere¢ ve Yoéntem bolimi olmayan yazilarda Giris
boélimanidn sonuna) belirtiimesi gereklidir. Hayvanlar tzerinde yapilan ¢alismalarda uluslararasi etik
kurallara uygunlugu gésteren komite onayi ilgili hayvan etik kurulundan alinmalidir. Etik kurul onayi
yani sira hayvanlara agri, aci ve rahatsizlik veriimemesi igin yapilanlar agik olarak makalede
belirtiimelidir (Bilgi i¢in: www.nap.edu/catalog/5140.html).

Dergide yayimlanmak Uzere gonderilen yazilarin daha 6nce baska bir yerde yayimlanmamis veya
yayimlanmak Uzere gonderiimemis olmasi gerekir. Daha dnce kongrelerde sunulmus calismalarin
Editore génderilen On Yazida belirtiimesi gerekir. Makale, yazar(lar)in daha énce yayimlanmis bir
yazisindaki konularin bir kismini igeriyorsa, bu durumun da On Yazida belirtimesi ve yeni basvuru
dosyalari ile birlikte 6nceki makalenin bir kopyasinin da dergi sayfasina yuklenmesi gereklidir.

Yazarlik kriterlerini karsilamayan ancak calismaya katkisi olan kisi, kurum veya kuruluslarin isimlerine
“Tesekklr” bélimuande yer verilebilir.

Cikar gatismasi: Calismalari ile ilgili taraf olabilecek tim kisisel ve finansal iligkilerin bildiriimesinden
yazarlar sorumludur. Ticari baglanti veya calisma icin maddi destek veren kurum(lar) varliginda
kullanilan ticari arln, ilag, firma vb. ile nasil bir iliskinin oldugu veya herhangi bir ¢ikar catismasinin
olmadigi Cikar Catismasi Formu’na doldurularak sisteme ylUklenmeli ve metinde “Cikar Catismas!”
bélimuinde belirtiimelidir. Cikar c¢atismasi formu http://icmje.org/conflicts-of-interest/ adresinden
edinilmelidir.

intihal taramasi: Ege Tip Dergisi higbir sekilde intihale izin vermemektedir. Bu nedenle, dergiye
go6nderilen tim yazilar 6n degerlendirme surecinde intihal tarama programi (iThenticate ve benzerleri)
ile en az bir kez taranir. Belirlenen oranin (zerinde benzesime sahip yazilar degerlendirmeye
alinmadan yazara iade edilir.

YAZI TURLERI

Yazilar, elektronik ortamda egetipdergisi.com.tr veya dergipark.gov.tr/etd adreslerinden birisi ile
sisteme giris yapilarak gonderilebilir. Yazi tirlerinin icermesi gereken bolimler ile ilgili bilgilere
“Yazinin Hazirlanmasi” bashgi altinda yer verilmistir.

Arastirma Makalesi, yeni bilgiler iceren ve guncel konularda yapilmis olan orijinal galismalari
tanimlar. Bu galismalar randomize kontrolll, gdzlemsel, tanimlayici, teshis veya tedavi dogrulayici,
klinik, deneysel veya deney hayvanlari ile yapilmis olabilirler. Kaynaklar, Oz-Abstract béliimleri ve
Tablo/Sekil agiklamalari harig, ana metin 3000 sézcuk sayisini asmamalidir.
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Olgu Sunumu, okuyucular icin énemli olabilecek yeni bir bulgu veya nadir ve ilging vaka veya
durumlari, tani veya tedavi ile ilgili bir yaklasimi icermelidir. En fazla bes yazar, Kaynaklar listesi harig,
1000 sézcuk ve 10 kaynak ile sinirhdir. Sadece bir tablo ya da bir sekil ile desteklenebilir.

Klinik Gériintii, egitsel 6nemi oldugu dusunilen, orijinal, ilging ve yuksek kaliteli gérintt icermelidir.
En fazla bes yazar, bes kaynak ve bir sekil (fotograf, goriintl, c¢izim, grafik vb.) icerebilir. Kaynaklar
listesi hari¢ 500 kelimeyi gegmemeli, sekil alt yazisi 100 kelimeyi agsmamalidir.

Teknik Not, egitim, arastirma, tani veya tedavi amagl gergeklestiriimis olan yeni ve orijinal bir
uygulamayi, teknigi, alet veya cihazi tarif etmelidir. En fazla bes yazar, bes kaynak ve bir sekil
(fotograf, goérintl, cizim, grafik vb.) veya tablo icerebilir. Kaynaklar listesi haric 500 kelimeyi
gecmemeli, sekil (varsa) alt yazisi veya tablo (varsa) agiklamasi 50 kelimeyi asmamalidir.

Editére Mektup, yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcliglu asmayan ve
bes kaynak ile bir tablo veya sekil icerecek sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis
metinlerle iligkili mektuplara cevap hakki verilir.

Davetli Derleme Yazilari, Yayin Kurulunun daveti Uzerine, tipta &6zellikli konularin kapsaml
degerlendirmelerini igceren, konusunda deneyimli ve yetkin yazarlarin yazdigi derlemelerdir. Derleme
yazilari da derginin degerlendirme surecinden gegirilir. Kaynaklar, tablo ve sekil alt yazilari hari¢ 5000
kelimeyi gecmemelidir. En fazla bes yazar ve 80 kaynak ile sinirlidir. Davetli yazilar disinda derleme
yazilari kabul edilmez.

YAZININ HAZIRLANMASI
Ege Tip Dergisine génderilen tim yazilar agagidaki kurallara uygun olarak hazirlanmalidir.

Genel bigim
a- Metin iki satir aralikli olarak Arial 10 punto ile yaziimalidir,
b- Sayfa kenar bosluklari 2,5 cm olmalidir,

c- Sayfalar baslik sayfasindan baslamak lzere, sag Ust kdsesinden numaralandiriimali ve satir
numaralari eklenmelidir (Microsoft Office Word™ - Dlzen - Satir numaralari - Surekli)

d- Kisaltmalar, metinde ilk olarak acik sekliyle yazilmis olani takiben, yuvarlak parantez icinde
yazilmali ve tiim metin boyunca kisaltma ayni sekilde kullaniimalidir. Baglik ve Oz bélimiinde
kisaltma kullanmaktan kaginilmali, metin icinde de gereksiz kisaltma kullanilmamasina 6zen
gosterilmelidir. Cumleler kisaltma ile baglatiimamaldir.

e- Ana metin icerisinde belirtilen Urin (ila¢, cihaz, donanim veya yazilim vb.), Grinin adini
takiben, Uretici sirketin adi, sehri ve ulkesi parantez icinde yazilmaldir. Ornek: Discovery St
PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

f-  Tum olgumlerin birimleri metrik sisteme (Uluslararasi Birimler Sistemi, Sl) gore yazilmaldir.
Ornek: mg/kg, ug/kg, mL/min, uL/h, mmHg, vb. Olgiimler ve istatistiksel veriler, cimle basinda
olmadiklari strece rakamla belirtiimelidir.

g- Eger varsa, uygulanan istatistiksel yontem, Gere¢ ve Yontem boéliminde belirtiimelidir.

h- Herhangi bir birimi ifade etmeyen ve 10°’dan kiigik sayilar ile ciimle basinda yer verilen sayilar
yazi ile yazilmahdir. Ondalik sayilar tam sayidan Tirkge metinlerde virgiil ile, ingilizce
metinlerde nokta ile ayrilmalidir.

i- ligili yazi, yazi tiriine gére tarif edilmis olan bolimler seklinde hazirlanmis olmalidir.

On Yazi

Editére hitaben yazinin bashgi, yazi turd, ilgili yazinin neden Ege Tip Dergisinde yayimlanmasi
gerektigini 6zetleyen kisa bir agiklama ile sorumlu yazar belirtilerek tim yazarlarin adi-soyadi, ORCID
numarasi, kurum ve iletisim bilgileri (telefon, e-posta ve posta adresleri) yaziimalidir. Yazinin daha
once baska bir yerde yayimlanmadigina veya yayimlanmak (izere gonderilmedidine dair yazili ifade
icermelidir. Ege Tip Dergisi baska bir dilde dahi olsa daha 6nce yayimlanmis, kabul edilmis veya
degerlendirme asamasinda olan higbir yaziyr yayimlamayi kabul etmemektedir. Yazi yazar(lar)in daha



once yayimlanmis bir yazisindaki konularin bir kismini igeriyorsa, bu durumun da 6n yazida
belirtiimelidir.

Daha 6nce bilimsel bir toplantida s6zli veya poster bildiri seklinde sunulmus olan yazilar, sunumun
gerceklestirildigi toplant ile ilgili bilgiler (tarih, yer, toplantinin ismi) olacak sekilde On Yazida
belirtilmeli, Oz béliminin sonuna da not olarak yazilmalidir.

Ana Metin

Sisteme ylklenen Microsoft Office Word™ formatindaki ana metin dosyasinda yazarlara ait isim ve
kurum bilgileri yer almamalidir. Ana metin yazi tirtiine goére agagidaki bélimlerden olugsmaldir:

- Arastirma Makalesi: Tiirkge baslik, Oz ve Anahtar Sézciikler / ingilizce bagslik, Abstract ve Keywords
| Giris /| Gere¢ ve Yontem / Bulgular / Tartisma / Sonu¢ / Cikar Catismasi / Tesekklr (varsa) /
Kaynaklar / Tablolar (basliklari ve agiklamalariyla beraber) / Sekil Alt Yazilari.

- Olgu Sunumu: Tirkge baslik, Oz ve Anahtar Sézciikler / ingilizce baglik, Abstract ve Keywords / Girig
/ Olgu Sunumu / Tartisma / Sonug / Cikar Catismasi / Kaynaklar / Tablo (basliklar ve agiklamalariyla
beraber) / Sekil Alt Yazisi.

- Klinik Gériintii: Tirkge baslik / ingilizce baslik / Olgu / Cikar Catismasi / Tesekkiir (varsa) / Kaynaklar
/ Sekil Alt Yazisi.

- Teknik Not: Tirkce baslik / ingilizce baslik / Teknik not / Cikar Catismasi / Tesekkir (varsa) /
Kaynaklar / Tablo (basliklari ve agiklamalariyla beraber) (varsa) / Sekil Alt Yazisi (varsa).

Yazinin Baghgi

Kisa, kolay anlagilir ve yazinin icerigini tanimlar 6zellikte, kisaltma icermeyecek sekilde Tirkce ve
ingilizce olarak yaziimaldir.

Ozler

Turkge (Oz) ve ingilizce (Abstract) bashgi altinda yazilmalidir. Aragtirma Makalelerinde Amag, Gereg
ve Yoéntem, Bulgular ve Sonu¢ (Aim, Materials and Methods, Results, Conclusion) olmak Uzere dort
bélimden olugmali, en fazla 250 sézcik igcermelidir. Aragtirmanin amaci, yapilan iglemler, gézlemsel
ve analitik ydntemler, temel bulgular ve ana sonuglar belirtiimelidir. Oz metninde kaynak numarasi ve
miUmkan oldugunca kisaltma kullaniimamahdir. Olgu Sunumlarinda bdlimlere ayrilmamali ve 200
s6zcugu asmamalidir. Klinik Géruntl, Teknik Not ve Editdre Mektup icin 6z gerekmemektedir.

Anahtar Sozciikler

Oz (Abstract) béliminiin sonunda, Anahtar Sézclikler (Keywords) basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)’e uygun olarak yazilmis en
az ug, en fazla bes anahtar sézcuk olmalidir. Turk¢e anahtar sézclklerin, Turkiye Bilim Terimlerinden
(www.bilimterimleri.com) secilmesine 6zen gdsteriimelidir.

Metin
Yazi metni, yazinin tirine gére yukarida tanimlanan bélimlerden olugmalidir.

Kaynaklar

Ege Tip Dergisi, ulusal kaynaklardan yararlanmaya 6zel 6nem verdigini belirtir ve yazarlarin bu
konuda duyarli olmasini bekler.

Kaynaklar metinde, tablo aciklamalari ve sekil alt yazilarinda yer aldiklari sirayla, cimle igcinde atifta
bulunulan ad ya da cumle bitiminde, noktadan 6nce yuvarlak parantez “()” icinde, Arabik rakamlarla
numaralandiriimahdir. Birden fazla kaynak numarasinin belirtiimesi durumunda rakamlar birbirlerinden
virgll ve bir bosluk birakilarak ayriimali ardigik ikiden fazla rakam olmasi durumunda en kigik ve en
biyiik rakamlar arasina tire isareti konarak yazilmahdir. Ornekler: (2, 5, 7); (3-7).

Dergi isimleri, Index Medicus (PUBMED)’'de kullanildidi sekilde kisaltiimahdir. Kisaltilmis yazar ve
dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda tim
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yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise ¢ yazar adindan sonra “et
al.”veya ‘ve ark.” yazilmalidir. Kaynak gosterilen derginin sayi ve cilt numarasi mutlaka yazilmaldir.
Sayfa numaralari yazilirken baslangic ve bitis sayfa sayilarinin sadece degisen basamaklari
yazilmalidir. Ornekler: 45-48 yerine 45-8, 219-222 yerine 219-22.

Kaynaklar, yazinin alindigi dilde ve asagidaki érneklerde goruldigu sekilde diizenlenmelidir:
Dergilerdeki yazilar

Tkacova R, Toth S, Sin DD. Inhaled corticosteroids and survival in COPD patients receiving long-term
home oxygen therapy. Respir Med 2006;100(3):385-92.

Ek sayi (Supplement)

Solca M. Acute pain management: Unmet needs and new advances in pain management. Eur J
Anaesthesiol 2002;19(Suppl 25):3-10.

Erken gériiniimde (E-pub) makale

Butterly SJ, Pillans P, Horn B, Miles R, Sturtevant J. Off-label use of rituximab in a tertiary Queensland
hospital. Intern Med J doi: 10.1111/j.1445-5994.2009.01988.x

Kitap

Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap bolimii

McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2" ed.
New York: Academic Press; 1969:34-78.

Internet makalesi

Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J
Nurs [serial on the Internet] 2002 [cited 12 Aug 2002]. Available from:
www.nursingworld.org/AJN/2002/june/wawatch.htm

Web sitesi

Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources
[updated 16 May 2002; cited 9 July 2002]. Available from: www.cancer-pain.org

Tablolar

Tablolar metni tamamlayici olmali, metin icerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma
siralarina gore Arabik sayilarla numaralandirilip isimlendirilmelidir (6rnek: Tablo-1). Tablonun Ustine
tablo ismini takip eden kisa ve aciklayici bir baglik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun
hemen altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, 1, §, 1.

Sekiller

Cizim, resim, grafik ve fotograflarin timua “Sekil” olarak adlandiriimali ve ayri birer dosya olarak (.jpg,
.png, tif vb., en az 300 dpi ¢ézUndrlikte) sisteme eklenmelidir. Sekil dosyalari yliksek ¢ézunurlikte ve
iyi kalitede olmahdir. Sekiller metin icinde kullanim siralarina gére parantez igcinde Arabik rakamla
numaralandiriimahdir (6rnek: Sekil-1).

Sekil Alt Yazilan

Sekil alt yazilari, sekillere karsilik gelen Arabik rakamlarla cift aralikli olarak yazilmalidir. Seklin belirli
bélimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska
yerde yayinlanmis olan sekiller kullanildiginda, yazarin bu konuda izin almis olmasi, bunu belgelemesi
ve alt yazida belirtmesi gerekir.

Olgiimler ve Kisaltmalar
Yazinin hazirlanmasi bolimunde “Genel bicim” bagli§i altinda agiklanmigtir.
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Basvuruda Yiiklenecek Belgeler
- OnYaz
- Ana Metin
- Yayin Hakki Devir Formu
- Yazar Katki Formu
- Gikar Catismasi Formu
- Sekil(ler)

REVIiZYONLAR

Yazarlar makalelerinin revizyon dosyalarini goénderirken ana metin Uzerindeki degisiklikleri
isaretlemeli, ek olarak hakemler tarafindan belirtilen O6nerilerle ilgili notlarini “Hakemlere Yanit”
dosyasindan gdéndermelidir. Bu dosyada her hakemin yorumunun ardindan yazarin yaniti gelmeli ve
makalede degisikliklerin yapildigi yer de belirtiimelidir. Revize makaleler karar yazisini takip eden 21
gun icinde dergiye génderilmelidir.

Editor Yazismalan

Ege Universitesi Tip Fakiiltesi Yayin Biirosu
Bornova, 35100, Izmir, Tlrkiye

Tel : +90 232 3903103 / 232 3903186
E-mail : egedergisi35@gmail.com
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