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“IDUHES?” dergqisi elektronik ortamda ve uluslararast standartlarda yaywn yapan, Tiirkge ve
Ingilizce calismalara yer veren hakemli bir dergi olmak Uzere Mayis, Eyliil ve Aralik
aylarinda yida ii¢ kez yayinlanmaktadwr. Dergide yayinlanan yazilarin icerikleriyle ilgili
olarak tim sorumluluk yazaralyazarlara aittir.



Izmir Demokrasi Universitesi olarak saglk bilimleri
alaninda yayin yapan IDUHES adli dergimizle 2018 Mayts
ayinda yayin hayatina baslamistik. Yedinci yilimizin
tictincii  sayisint  (Arvaltk  2024) sizlerle paylasmanin
mutlulugunu yasiyoruz. Internet ortaminda acik erisim
olanagi veren, IDUHES dergisi elektronik ortamda, ulusal
ve uluslararast standartlarda yaym yapan, Tiirk¢e ve
Ingilizce ¢alismalara yer veren, hakemli bir dergi olup,
yilda Mayis, Eyliil, Aralik aylart olmak iizere ii¢ kez
yaymlanmaktadir.

20 Agustos 2016 tarihinde kurulan Izmir Demokrasi
Universitesi, 2017- 2018 egitim-6gretim doneminde lisans
ve yiiksek lisans egitimine baslamistir. Izmir Demokrasi
Universitesi olarak gecen ¢ok kisa zaman diliminde
akademik olarak hizlr bir biiyiime saglanmistir. Bu
akademik biiyiimeyi planli ve saglam bilimsel temellere
oturtmay: kendisine gorev edinmistir.

Yedi yil 6nce yayin hayatina baslayan IDUHES dergimiz
Saghk Bilimleri Enstitiimiizdeki programlar ve gelecekteki
biiytime hedeflerimizi goz oniine alarak genis bir bilimsel
yelpazeyi kapsamaktadir. Dergimizde tip, dis hekimligi,
veteriner hekimlik, eczacilik, beslenme ve diyetetik,
fizyoterapi ve rehabilitasyon, spor bilimleri, hemgirelik, ebelik, saghk
kurumlar: yoneticiligi, is saglhg ve giivenligi, dil ve konusma terapisi ile
iliskili (disiplinlerarasi dahil) ¢calismalar kabul edilmektedir.

Bir derginin talep gormesi ve akademik ¢evrelerde kabul gormesinin
temelinde igerigini olusturan makaleler yer almaktadwr. Kisaca bir
dergiyi ozellikli yapan icindeki makalelerdir. Hedefimiz IDUHES in
gelecekte daha da ozellikli bir dergi konumuna gelmesidir.

IDUHES Dergisi olarak bu yuin iiciincii sayisi ile farkly saglik
alanlarinda bilimsel ¢alismalara yer vererek paylasim yapmanin
mutlulugu ve hep birlikte saglikli giinlere dogru yiiriimenin inanci
icerisindeyiz.

Dergimizin yayinlanmasinda yaymn kurullari, danigsma kurulu iiyeleri ve
hakemlerinin bu stiregteki katkilart biiyiiktiir. Tiim emegi gecenlere ve
degerli  ¢alismalarim  dergimize  génderen  yazarlarimiza  ve
okuyucularimiza katkilarindan otiirii tesekkiir eder, saglik, mutluluk ve
basart dolu giinlerde goriismeyi dilerim.
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Cerrahi sonras yiiriimedeki degisiklikler
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1. GIRIS

Lomber disk herniasyonunda (LDH) fitiklagmis disk ve nukleus pulposusun efiizyonuna
yol acan annulus fibrozusun yirtilmasi ile karakterizedir (Atsidakou ve ark., 2021, ss. 99-105).
Hastaligin klinik semptomlar1 arasinda alt ekstremitelerde gii¢siizliik, bele ve bacaga yayilan
siddetli agr1, parestezi ve hipostezi vardir (Atsidakou ve ark., 2021, ss. 99-105; Qvarfordh ve
ark., 2014, ss. 377-384; Taskaya ve ark., 2022, ss. 24-33). 30-50 yas arasinda calisan bireyleri
daha ¢ok etkilemekte ve yasam boyunca prevalansi %80’leri, yillik hastane basvuru oranlari ise
%15°1 bulmaktadir (Ghent ve ark., 2020, ss. 111-116; Sar1 ve Aydogan, 2015, ss. 298-304).

LDH olan hastalarin tedavisinde cerrahi ve konservatif yontemler kullanilmaktadir
(Taskaya ve ark., 2022, ss. 24-33). Diskektomi cerrahisi, lomber disk hernisi i¢in en sik
uygulanan cerrahi prosediirlerdendir (Rasouli ve ark., 2014). LDH tedavisi i¢in yapilan cerrahi
prosediirler ve kullanilan cerrahi teknikler son 20 yilda ciddi oranda bir artis gostermistir. Fakat
bu ilerlemeye ragmen, miidahale sonrasi hasta sonuclarinda bir iyilesme s6z konusu olup
olmadigi heniiz kesin degildir. Hastalarin yaklasik %40’inda cerrahi sonrasinda
semptomlarindaki iyilesmenin ¢ok az oldugunu ya da hi¢ olmadigini bildirmektedirler (Gilmore
ve ark., 2019).

Yiiriime, tim yas gruplar1 i¢in uygun olan, hastalarin kaybettigi fonksiyonlarini tekrar
kazanmalarina ve ameliyattan sonra devam eden semptomlarini iyilestirmeye yonelik yardime1
olacak en giivenli, en kolay ve en uygun maliyetli bir aktivitedir (Aldemir ve Giirkan, 2021).
Cerrahiden sonra hastalarin ¢ogu bir fizyoterapist tarafindan erken rehabilitasyon programina
alinir ve rehabilitasyon programinda bagimsiz hareketliligin saglanip diizenli yliriimenin tesvik
edilmesi lizerine odaklanilir (Gilmore ve ark., 2018, ss. 3793-3799). Ameliyattan sonraki
donemde iyilesmenin ilerlemesi icin 06zel olarak tasarlanan rehabilitasyon programlari
cerrahinin basarisin1 artirabilir. Fakat cerrahiden sonra rehabilitasyon etkinligini arastiran
calisma sayisi ¢cok azdir (Gilmore ve ark., 2019).

Teknolojik ilerlemeler, giyilebilir ivmedlgerler biciminde yiiriiylis analizi yapabilen
cihazlarin ortaya ¢ikmasina yol agmustir. Ivmedlger kullanilarak yapilan nesnel &lgiimler,
lomber cerrahi sonrast yiirime degerlendirilmesinde  gittikge yayginlasan  bir
yontemdir (Atsidakou ve ark., 2021, ss. 99-105; Gilmore ve ark., 2019). Bu yontem yardimiyla
hastalarin yiirliylis hizi, siiresi, sallanma fazi, tek destek fazi, cift destek fazi gibi yiirlime
parametrelerinde meydana gelen degisimler incelenebilmektedir.

Calismamiz; Lomber diskektomi cerrahisi gecirmis bir hastanin cerrahi sonrasi 3. ayda
yiirliylis fonksiyonlarinin normal degerlere doniip donmedigini arastirmak amaciyla yapildi.
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2. YONTEM

Calismamiz Pamukkale Universite Hastanesi Beyin ve Sinir Cerrahisi Anabilim Dal,
Fizyoterapi linitesinde yapildi. Bu ¢alisma 6n ¢aligma niteliginde olup bir vaka incelemesidir.
Aragtirmaya dahil edilme goniilliiliik esasina dayandirildi ve arastirmamizda katilmaya goniilli
olan olguya bilgilendirilmis goniilli onam formu imzalatildi. Calismamiz Helsinki
Deklerasyonu Prensiplerine uygun olarak yapildi. Olgumuz 54 yasinda ve lumbal disk
herniasyonu sonucu tek seviye diskektomi cerrahisi gegiren kadin hasta post-operatif 3. ayda
degerlendirildi.

Katilimciin demografik ve klinik bilgileri veri formuna kaydedildi. Calismaya katilan
olgunun agr1 degerlendirilmesi Viziiel Analog Skalasi (VAS), oziir durumu Oswestry
Oziirliiliik Indeksi ile ve yiiriime parametrelerinde meydana gelen degisiklikler G-Walk
Yiiriime Analiz Sistemi ile degerlendirildi.

Calhismaya dahil edilme kriterleri;

20-65 yas arasinda olup hastaneden taburcu edilen,
Caligsmaya katilmay1 kabul eden,

Cerrahiden sonra 3 ay gecmis,

Baska bir ortopedik ve ndrolojik problemi olmayan,
[letisim problemi olmayan.

Calismadan haric¢ tutulma kriterleri;

e Kognitif bozuklugu olan,
e Disk herniasyonu disinda eslik eden baska norolojik, psikiyatrik ve/veya ortopedik
problemi olan,
e Tibbi olarak stabil olmayan,
e Yiirlime cihazinin baglanacagi alanda agik yara, dolasim problemi, deri lezyonu olan
birey ¢alisma dis1 birakildi.
Degerlendirme yontemleri cerrahiden 3 ay sonra yapildi.

2.1. Demografik ve klinik veri formu
Demografik ve klinik veri formu; tani, yas, cinsiyet, boy, kilo, viicut kitle indeksi
(VKI), dogum tarihi, sigara kullanimi gibi bilgileri igeren formdur.

2.2. Viziiel analog skala (VAS)

Viziiel Analog Skala (VAS); 10 cm’lik dikey bir ¢izgiden olugmaktadir. Hastadan
ameliyattan sonraki agr1 diizeyini 0 hi¢ agr1 yok, 10 dayanilmaz agr1 var olmak tizere 10 cm’lik
¢izgi lizerinde isaretlemesi istenir. Hesaplama yapilirken isaretlenen nokta ile baslangi¢ noktasi

arasindaki mesafe cm cinsinden Olgiiliir. Skorun artmasi agrinin siddetinin arttig1 anlamina
gelmektedir (Atilgan ve Erbahgeci, 2018, ss. 3793-3799).

2.3. Oswestry oziirliiliik indeksi

Oswestry Oziirliiliik Indeksi; Tiirkge gecerlik ve giivenirligi 2004 yilinda gosterilen,
bel agrisinda fonksiyon kaybinin derecesini degerlendirmek icgin gelistirilmis Oswestry
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Oziirliiliik Indeksi (OOI), 10 maddeden olusmaktadir. Maddeler agr1 siddetini, kendine bakima,
yuk kaldirma-tagima, yiirliyiis, oturma, ayakta durma, uyku, agrinin degisme derecesini,
yolculuk ve sosyal hayati sorgulamaktadir. Her maddenin altinda hastanin durumuna uygun
olan1 isaretledigi alt1 secenek vardir. Ik segenek “0”, altinci segenek “5” olarak puanlanir.
Toplam puan hesaplanir ve yiizdeye ¢evrilerek sdylenir. Maksimum puan "50", minimum puan
"0"dir. Toplam skor arttik¢a oziirliiliik diizeyi de artmaktadir (Yakut ve ark., 2004, ss. 581-
585).

2.4. BTS G-Walk yiiriime analiz sistemi

BTS G-Walk Yiiriime Analiz Sistemi; BTS G-Walk yiiriime analiz sisteminde, hastanin
L5-S1 seviyesine bir kemerle yardimiyla takilan analiz portu yliriimeyi analiz eder ve sonuglar
bluetooth ile bilgisayara aktarilir. BTS G-Walk ile yiirtimenin sag ve sol taraftaki kalitesi, durus
faz1 (topuk vurusu ile baslayip ayni ayagin parmaklarinin temas yilizeyinden ayrilmasi ile
sonlanan faz), sallanma faz1 (ayak parmaklarinin destek yilizeyinden ayrilmasiyla baslayan ve
topugun yere degmesi ile sonlanan faz), tek destek fazi (tek ekstremitenin yere temas ettigi faz),
cift destek fazi (yiirliylis esnasinda her iki ekstremitenin yere temas etmesiyle olusan faz),
kadans (dakikadaki adim sayis1), yiirlime siiresi, adim uzunlugu (bir topugun yere temas eden
noktasi ile diger topugun yere temas eden noktasi arasindaki mesafe), yilirlime hizi (belirli bir
zaman aralig1 icerisinde alinan mesafe) gibi yiiriiylisiin genel kinematik bilgilerine ulasilabilir.
Cihaz i¢inde olmasi gereken normal degerlerin gosterilmesi ile de c¢ikan degerler arasi
karsilagtirma yapilabilmektedir (Wren ve ark., 2011, ss. 149-153).

3. BULGULAR

Caligmamiza katilan olgunun demografik verileri Tablo 1’de gdsterilmistir.

Tablo 1: Hastamin Demografik Ozellikleri

Yas(yil) 54
Cinsiyet Kadm
Viicut agirhgi(kg) 61
Boy uzunlugu(cm) 158
VKIi (kg/m?) 24,4

kg: kilogram; cm: santimetre; VKI: Viicut Kitle Indeksi; kg/m?: kilogram/metrekare

Calismaya katilan olgunun Viziiel Analog Skalas1 incelendiginde; agr1 puani 1,7 idi.
Calismaya katilan olgunun Oswestry Oziirliiliik indeksi incelendiginde; olgunun dlgek puani
10 ve elde edilen puanin yiizdesel ifadesi %20 idi. Bu verilere gére hastanin bel agris1 hastanin
giinliik yasamini hafif derecede kisitlamaktadir (Tablo 2).

217



Cerrahi sonras yiiriimedeki degisiklikler

Oz ve Altug

Tablo 2: Oswestry Oziirliiliik indeksi Puani

Engellilik Yok (0-4) (%0-20) -
Hafif (5-14) (%20-40) 10 (%20)
Orta (15-24) (%40-60) -
Ciddi (25-34) (%60-80) -
Tam/ileri Derecede (35-50) (%80-100) -

%: yiizde

Calismaya katilan olgunun yiiriiylis analizindeki spatio-temporal parametreleri
incelendiginde; 10 metrelik mesafeyi yiirliylis siiresi 18,1 saniye idi. Kadans1 110,50+2,79
adim/dakika idi. Yiirtiyiis hiz1 1,01+0,00 metre/saniye idi. Adim uzunlugu sag 49,86+1,41 ve
sol 50,14+0,88 idi. Cift adim uzunlugu sag ve solda 1,1040,02 metre idi (Tablo 3). Yiiriimenin
spatio-temporal parametrelerinin normatif degerleri Tablo 3’te gosterildi.

Tablo 3: Yiiriimenin Spatio-Temporal Parametreleri

Degiskenler Hastanin Degerleri Normatif Degerler

Yiiriiyiis siiresi (s) 18,1 13,1-14.3
Kadans (adim/dakika) 110,50+2,79 121,80+7,80
Hiz (m/s) 1,01£0.00 1,11£0,10
Adim uzunlugu (Sag) 49,86+1,41 50,00+0,07
Adim uzunlugu (Sol) 50,14+0.88 50,00+0,07
Cift adim uzunlugu (Sag) 1,10+0.02 1,07+0,05
Cift adim uzunlugu (Sol) 1,10+0.02 1,07+0,05

s: saniye; m/s: metre/saniye

Calismaya katilan olgunun yiiriime fazi1 parametreleri incelendiginde; sag yiirlime
kalitesi %97.4 idi. Sol yiirtime kalitesi %99 idi. Durus faz1 sag %61,29+1,14, sol %60,49+1,45
idi. Sallanma faz1 sag 9%38,71+1.14, sol %39,51+1,45 idi. Tek destek faz1 sag %39,38+1,37 ve
sol 9%38,47+1,52 idi. Cift destek fazi sag %21,91£2,38, sol %22,02+2,95 idi (Tablo 4). Yiiriime
faz1 parametrelerinin normatif degerleri Tablo 4’te verildi.
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Tablo 4: Yiiriime faz1 parametreleri

Degiskenler Hastanin Yiiriime Degerleri (%) | Normatif Yiiriime Degerleri (%)

Sag yiiriime kalitesi 97,4 100

Sol yiiriime kalitesi 99 100

Durus fazi (Sag) 61,29+1,14 58,98+1,97
Durus fazi (Sol) 60,49+1,45 58,98+1,97
Sallanma fazi (Sag) 38,71+1,14 40,03+3,56
Sallanma fazi (Sol) 39,51+1,45 40,03+3,56
Tek destek fazi (Sag) 39,38+1,37 38,87+2,57
Tek destek fazi (Sol) 38,47+1,52 38,87+2,57
Cift destek fazi (Sag) 21,91+2,38 20,54+6,18
Cift destek fazi (Sol) 22,02+2,95 20,54+6,18

%: yiizde

4. TARTISMA

Tek seviye diskektomi cerrahisi geciren olguda post-operatif 3. ayda yapmis oldugumuz
yiirliylis degerlendirmesi sonucunda; 10 m yiiriiyiis siiresinin normatif degerler (yasa gore) ile
karsilastirildiginda  arttigin1  belirledik. Yiiriimenin spatio-temporal parametrelerinden
yiirlimenin hiz1 ve kadansinin azaldigi, ¢ift adim uzunlugunun arttig1 ve etkilenen taraf (sol)
adim uzunlugunun artt1g1, etkilenmeyen tarafta adim uzunlugunun azaldig: gorildi.

Yiirlime fazi parametrelerinde yiiriime kalitesinin azaldigi, durus fazinin sag ve sol
ekstremitede arttig1, sallanma fazinin azaldig1 ve ¢ift destek periyodunun arttig: tespit edildi.

Ghent ve arkadaslar1 yapmis oldugu calismada tek seviye disk operasyonu geciren
hastalarda cerrahiden ortalama 66 giin sonra giyilebilir cihaz ile yiiriime parametrelerini
degerlendirdiklerinde giinliikk adim sayisinin arttigini, yiirlime hizinin 1,19m/s oldugu, adim
uzunlugunun arttigii ve OOl degerinin 54,54’ten 16,33’e diiserek o&ziirliiliik oraninin
azaldigini tespit etmistir (Ghent ve digerleri, 2020).

Kim ve arkadaglar1 bel cerrahisi gegiren 22 hasta {lizerinde yaptiklar1 ¢aligmada pre-
operatif ve post-operatif yiiriime, VAS ve OOI degerlerini incelemistir. Bir ay sonraki
Ol¢iimlerde VAS degerinin 7,4’ten 1,4’e dustiigii ve Oswestry Oziirliiliik indeksi degerinin
58.6’dan 22.5’e¢ diiserek oOziirliiliik oraninin azaldigini tespit etmislerdir. Ayrica yapilan
calismada hastalarin ne kadar ¢ok agrisi1 azalirsa yiiriime mesafesinin de o kadar ¢ok arttigi
goriilmiistir (Kim ve digerleri, 2018).
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Mobbs ve arkadaglarimin 11°1 tek seviye olan ve 2’si iki seviye olan lumbal cerrahi
geciren 13 hasta iizerinde ivmedlger yardimiyla yiiriime analizini degerlendirdikleri ve ortalama
takip siiresi 92 giin olan calismada yiiriiylis hizinin 0,8 m/s’den 1,11m/s’ye, c¢ift adim
uzunlugunun 1 m’den 1,26 m’ye ¢iktigin1 ve Oswestry 6ziirliiliik indeksi skorunun 50,46’dan
31,85’e anlamli olarak degistigini ve 6ziirliiliik oraninin azaldigini gézlemlemislerdir. Ameliyat
oncesine gore adim sayisinda, yiirime hizinda, adim uzunlugunda ve postiiral skorda anlamli
artig goriilmiistiir (Mobbs ve digerleri, 2019).

Mobbs ve arkadaslar1 bel agrisi sebebi ile lomber omurga ameliyati gegiren 28 hastay1
ameliyat Oncesi ve ameliyat sonrast 3 aylik donemde ivmedlger araciligiyla incelemislerdir.
Ameliyat 6ncesi donemde giinliik ortalama yiiriime mesafesi 3,8 km iken, 1 aylik takipte bu
say1 3,4 km, 2 aylik takipte 5,3 km'ye ve 3 aylik takipte 6,2 km’ye yiikseldigini saptamislardir.
VAS agn skorunda 7,0’dan 2,8’e azalma oldugunu ve Oswestry Oziirliilik indeksi skorunda
46,0’dan 26,9’a anlamli bir azalis oldugu ve oziirliiliikk oraninin diistiiglinti tespit etmislerdir
(Mobbs ve digerleri, 2016).

Bonab ve arkadaslar1 lomber mikrodiskektomi cerrahisi gegiren 59 LDH hastasini pre-
operatif donemde ve post-operatif 15. giinde yliriiylis parametreleri agisindan incelemislerdir.
Win-Track yiirliyiis analiz platform sistemi kullanilarak yapilan ¢aligmada hizin 0,69 m/s’den
0,94 m/sn’ye, kadansin 91,07 adim/dakikadan 106,70 adim/dakikaya ¢iktigin1 gérmiislerdir.
Adim siiresi, ¢ift destek fazi siliresi ve salinim fazi siiresinde anlamli oranda azalma, adim
uzunlugunda ise anlamli oranda artma tespit etmislerdir (Bonab ve digerleri, 2023).

Bizim c¢alismamizda da sonug¢larimizin literatiire paralel oldugu, post-operatif 3. ayda
10 metre yiiriiylis sliresinin arttig1, yiirimenin Spatio-temporal parametreleri incelendiginde
hiz1 ve kadansinin azaldigi, ¢ift adim uzunlugunun arttig1 ve etkilenen tarafta (sol) adim
uzunlugunun artt1g1, etkilenmeyen tarafta adim uzunlugunun azaldigi belirlendi. Yiiriime fazi
parametrelerinde yiiriime kalitesinin azaldigi, durus fazinin sag ve sol ekstremitede arttigi,
sallanma fazinin azaldig1 ve ¢ift destek periyodunun arttig1 tespit edildi. Yine literatiir ile ayn
dogrultuda Oswestry Oziirliiliik indeksi degerinin 10 ve VAS agr1 degerinin de 1,7 oldugu
bulundu.

5. SONUC

Calismamiz dogrultusunda lumbal cerrahi geciren hastalarda post-operatif donemde
yiirlime bozukluklar1 gériilmektedir. Bu durumun ortadan kaldirilmasi igin cerrahi sonrasi erken
donemlerde zayif olan karmn, sirt ve alt ekstremite kas kuvvetlerini arttirmaya yonelik
fizyoterapi programinin énemi bir kez daha vurgulanmustir.
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1. INTRODUCTION

Wound healing is a multifaceted biological process that involves a series of complex
interactions among various cell types, growth factors, cytokines, and the extracellular matrix
(ECM). The process can be broadly categorized into four overlapping phases:

-hemostasis,
-inflammation,
-proliferation,
-remodeling.

Each phase is crucial for the successful repair of damaged tissue, and disruptions at any
stage can lead to chronic wounds or impaired healing, particularly in populations with
underlying conditions such as diabetes mellitus (Walther et al., 2022, pp.241-254; Moura et al.,
2019, pp.1-11; Wei et al., 2022, pp. 1-27).

The initial phase of wound healing, hemostasis, involves the constriction of blood
vessels and the aggregation of platelets to form a clot, which serves as a temporary matrix for
incoming cells. This is followed by the inflammatory phase, characterized by the recruitment
of immune cells to the wound site, which helps to clear debris and pathogens. Key growth
factors such as Platelet-Derived Growth Factor (PDGF) and Transforming Growth Factor-beta
(TGF-B) play significant roles in this phase by promoting chemotaxis and proliferation of
fibroblasts and endothelial cells (Zhang et al., 2014, pp. 1-8; Noh et al., 2018, pp. 240-247).
The presence of these growth factors is essential for the transition from inflammation to the
proliferative phase, where new tissue formation occurs through angiogenesis, collagen
deposition, and re-epithelialization (Sun et al., 2017, pp. 1-11; Wei et al., 2022, pp. 1-27).
During the proliferative phase, fibroblasts are activated and migrate to the wound site, where
they synthesize collagen and other ECM components. This phase is also marked by the
formation of granulation tissue, which is rich in new blood vessels and provides a scaffold for
further tissue regeneration. Growth factors such as Fibroblast Growth Factor (FGF) and
Vascular Endothelial Growth Factor (VEGF) are crucial for stimulating fibroblast activity and
promoting angiogenesis (Wei et al., 2022, pp. 1-27; Zhang et al., 2014, pp. 1-8). Studies have
shown that the application of exogenous growth factors can enhance fibroblast proliferation and
migration, thereby accelerating wound healing (Walther et al., 2022, pp. 241-254; Wei et al.,
2022, pp. 1-27; Noh et al., 2018, pp. 240-247). The remodeling phase is the final stage of
wound healing, where the newly formed tissue undergoes maturation and reorganization. This
phase can last for months to years, during which collagen fibers are remodeled, and the tensile
strength of the wound increases. The balance between matrix metalloproteinases (MMPs) and
their inhibitors is critical during this phase, as it regulates ECM degradation and remodeling
(Masi et al., 2016, pp. 512-521; Qi et al., 2014, pp. 1407-1419). Disruptions in this balance can
lead to hypertrophic scars or keloids, which are common complications in wound healing
(Walther et al., 2022, pp.241-254; Moura et al., 2019, pp.1-11; Wei et al., 2022, pp. 1-27).

In diabetic patients, wound healing is often impaired due to a combination of factors,
including reduced blood flow, neuropathy, and altered immune responses. The presence of high
levels of reactive oxygen species (ROS) can also contribute to the dysfunction of growth factor
signaling pathways, further complicating the healing process (Bitar and Al-Mulla, 2012, pp.
375-388). Research has indicated that diabetic wounds exhibit lower levels of key growth
factors such as VEGF and FGF, which are essential for angiogenesis and fibroblast function
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(Moura et al., 2019, pp. 1-11; Zhang et al., 2014, pp. 1-8; Qi et al., 2014, pp. 1407-1419).
Consequently, therapeutic strategies aimed at enhancing the local concentration of these growth
factors have been explored as potential interventions to improve healing outcomes in diabetic
patients (Yuniati et al., 2021, pp. 1-21; Wei et al., 2022, pp. 1-27).

Recent advancements in wound care technologies have focused on the development of
bioactive dressings that incorporate growth factors, antimicrobial agents, and other therapeutic
compounds to enhance healing. For instance, electrospun wound dressings loaded with insulin
and growth factors have shown promise in promoting protein expression associated with wound
healing (Walther et al., 2022, pp.241-254). Similarly, hydrogels containing gold nanoparticles
have demonstrated enhanced microbicidal properties and improved healing potential in vivo
(Batool et al., 2022, pp. 1-10).

These innovative approaches aim to create a conducive environment for healing by
addressing both the biological and mechanical aspects of wound repair. Moreover, the use of
platelet-rich plasma (PRP) has gained attention as a regenerative therapy for chronic wounds.
PRP is rich in growth factors such as PDGF, TGF-B, and VEGF, which can significantly
enhance fibroblast proliferation and migration, thereby accelerating the healing process
(Palumbo et al., 2021; Noh et al., 2018, pp. 240-247). Clinical studies have reported positive
outcomes with PRP application in various types of wounds, including diabetic ulcers and
surgical incisions (Suryanarayan et al., 2014, pp. 65-69; Inan, 2013, pp. 1-8). The combination
of PRP with other modalities, such as low-level laser therapy or topical growth factor
application, has also been investigated to further enhance healing efficacy (Ebrahiminaseri et
al., 2021, pp. 1-23).

In addition to growth factors, the role of the ECM in wound healing cannot be overstated. The
ECM provides structural support and biochemical signals that are crucial for cell migration,
proliferation, and differentiation. Advances in tissue engineering have led to the development
of scaffolds that mimic the natural ECM, facilitating better integration and function of the cells
involved in wound healing (Dwivedi et al., 2019, pp. 1-19; Zhang et al., 2018). For example,
biodegradable scaffolds that release growth factors in a controlled manner have shown promise
in enhancing tissue regeneration and accelerating wound closure (Dwivedi et al., 2019, pp. 1-
19; Zhang et al., 2018, pp. 1-12). Furthermore, the application of stem cell therapy in wound
healing is an emerging area of research. Stem cells possess the ability to differentiate into
various cell types and secrete a range of growth factors and cytokines that can modulate the
healing process (Natallya et al., 2019, pp. 1-4; Prakoeswa et al., 2020, pp. 1159-1160). Studies
have demonstrated that the use of stem cell-derived secretomes can promote angiogenesis and
enhance the proliferation of fibroblasts and keratinocytes, thereby improving wound healing
outcomes (Natallya et al., 2019, pp. 1-4; Prakoeswa et al., 2020, pp. 1159-1160). The
integration of stem cell therapy with traditional wound care approaches may offer a novel
strategy for managing chronic wounds.

2. MOLECULAR MECHANISM OF WOUND HEALING

Wound healing is a complex biological process that involves a series of tightly regulated
molecular mechanisms. Each phase of wound healing is characterized by specific cellular
activities and signaling pathways that are crucial for effective tissue repair.
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Understanding the molecular mechanisms underlying wound healing is essential for
developing therapeutic strategies to enhance healing, particularly in chronic wounds associated
with conditions such as diabetes and aging.

The initial phase of wound healing, hemostasis, is critical for preventing blood loss and
initiating the healing process. Upon injury, platelets aggregate at the site, releasing growth
factors such as PDGF and TGF-f, which play pivotal roles in recruiting inflammatory cells and
fibroblasts to the wound site (Donovan et al., 2013, pp. 1-9; Yang et al., 2020, pp. 1995-2002).
The activation of these growth factors triggers various signaling pathways, including the
mitogen-activated protein kinase (MAPK) pathway, which is essential for cell proliferation and
migration during subsequent phases of healing (Guan et al., 2021, pp. 1-14). Additionally, the
ECM components, such as fibronectin, provide a scaffold for cell attachment and migration,
facilitating the transition from hemostasis to inflammation (Hsiao et al., 2017, pp. 70653-
70668).

The inflammatory phase is characterized by the recruitment of immune cells, including
neutrophils and macrophages, to the wound site. These cells release pro-inflammatory
cytokines and growth factors that further promote the healing process. For instance, interleukin-
1 (IL-1) and tumor necrosis factor-alpha (TNF-a) are critical for activating signaling pathways
that enhance keratinocyte migration and proliferation (Vukelic et al., 2011, pp. 10265-10275;
Choi et al., 2014, pp. 210-216). The resolution of inflammation is equally important, as
excessive inflammation can lead to chronic wounds. The balance between pro-inflammatory
and anti-inflammatory signals is mediated by various pathways, including the Janus
kinase/signal transducer and activator of transcription (JAK/STAT) pathway, which has been
shown to be essential for wound healing (Qin et al., 2017, pp. 465-473).

During the proliferative phase, fibroblasts play a central role in synthesizing collagen
and other ECM components, which are necessary for tissue repair. The activation of fibroblasts
is influenced by various growth factors, including FGF and VEGF, which promote angiogenesis
and the formation of granulation tissue (Li et al., 2015, pp. 65-73). The signaling pathways
involved in this phase include the phosphoinositide 3-kinase (PI3K)/Akt pathway, which is
crucial for cell survival and proliferation (Wang et al., 2021, pp. 1-13). Additionally, the Notch
signaling pathway has been implicated in regulating the behavior of epidermal stem cells,
enhancing their ability to contribute to re-epithelialization during wound healing (Yang et al.,
2016, pp. 1-7).

The remodeling phase is characterized by the maturation and reorganization of the
newly formed tissue. This phase can last for months to years and involves the remodeling of
collagen fibers and the restoration of tissue architecture. The balance between MMPs and their
inhibitors is critical during this phase, as MMPs degrade the ECM to allow for tissue remodeling
(Wang et al., 2018, pp. 1627-1638). Furthermore, the hypoxia-inducible factor (HIF) signaling
pathway plays a significant role in regulating cellular responses to low oxygen levels, which
are common in wounds. HIF activation promotes angiogenesis, and the expression of genes
involved in ECM remodeling, thereby facilitating wound healing (Ruthenborg et al., 2014, pp.
637-643).

In diabetic wounds, the healing process is often impaired due to a combination of
factors, including reduced blood flow, neuropathy, and altered immune responses. The presence
of high levels of ROS can disrupt normal signaling pathways, leading to impaired fibroblast
function and reduced angiogenesis (Siintar et al., 2021, pp. 2424; Li et al., 2021, pp. 509-520).
Studies have shown that diabetic wounds exhibit altered expression of key growth factors, such
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as VEGF and PDGF, which are essential for promoting angiogenesis and fibroblast activity
(Moura et al., 2019, pp. 1-11; Zhang et al., 2014, pp. 1-8; Li et al., 2021 pp. 509-520). The
activation of the Nrf2 signaling pathway has been suggested as a potential therapeutic target to
enhance wound healing in diabetic patients by modulating oxidative stress and inflammation
(Siintar et al., 2021, pp. 2424).

Recent advancements in wound healing therapies have focused on harnessing the
molecular mechanisms involved in the healing process. For instance, the application of
bioactive dressings that release growth factors in a controlled manner has shown promise in
enhancing healing outcomes (Dwivedi et al., 2019, pp. 1-19; Zhang et al., 2018, pp. 1-12).
Additionally, stem cell therapies have emerged as a potential strategy for promoting wound
healing by providing a source of growth factors and facilitating tissue regeneration (Natallya et
al., 2019, pp. 1-4; Prakoeswa et al., 2020, pp. 1159-1160). The use of PRP has also gained
attention for its ability to accelerate healing through the release of various growth factors that
stimulate fibroblast proliferation and migration (Palumbo et al., 2021, pp. 1-7; Suryanarayan et
al., 2014, pp. 65-69). Moreover, understanding the role of microRNAs in wound healing has
opened new avenues for therapeutic interventions. MicroRNAs such as miR-129 and miR-335
have been shown to promote diabetic wound healing by inhibiting the expression of MMP-9,
which is associated with impaired healing (Wang et al., 2018, pp. 1627-1638). The regulation
of these microRNAs may provide a novel approach to enhance the healing process in chronic
wounds.

3. SCAR FORMATION

Scar formation is a complex biological process that occurs as a response to injury,
characterized by the deposition of extracellular matrix (ECM) components and the proliferation
of fibroblasts. The mechanisms underlying scar formation can vary significantly depending on
the type of scar, such as hypertrophic scars and keloids, and are influenced by various cellular
and molecular factors. This response is not merely a reparative process but can lead to
pathological outcomes that affect both the physical and psychological well-being of individuals.

The initial phase of scar formation involves the activation of fibroblasts, which are
crucial for synthesizing ECM proteins, including collagen. Myofibroblasts, a differentiated
form of fibroblasts, play a pivotal role in wound healing and scar formation due to their
contractile properties and ability to produce large amounts of collagen and other ECM
components. Research has shown that the persistence of myofibroblasts in the wound site, due
to inadequate apoptosis, is a significant contributor to excessive scarring (Darby and
Desmouliere, 2020, pp. 19-26; , He et al., 2015, pp. 666-676). The TGF-f signaling pathway is
particularly important in this context, as it promotes fibroblast activation and myofibroblast
differentiation, leading to increased collagen deposition (Ren et al., 2014, pp. 1607-1612; , Ma
et al., 2014, pp. 76-83).

Mechanical forces also significantly influence scar formation. Studies have
demonstrated that mechanical stretch can activate specific ion channels, such as Piezol, which
mediates calcium signaling pathways that promote hypertrophic scar formation (He et al., 2021,
pp. 1-13; Ogawa et al., 2012, pp. 149-157). The application of mechanical tension has been
shown to prolong the inflammatory phase of wound healing, which correlates with increased
scar formation (Wong et al., 2011, pp. 4498-4510). Furthermore, the interaction between
fibroblasts and endothelial cells under mechanical strain has been suggested to drive the fibrotic
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response, highlighting the importance of the biomechanical environment in scar development
(Tan et al., 2023, pp. 1-15).

Hypertrophic scars are characterized by excessive collagen deposition and a thickened
dermis, often resulting from an exaggerated wound healing response. The pathogenesis of
hypertrophic scars involves a dysregulated inflammatory response, where pro-inflammatory
cytokines and growth factors, such as TGF-B1, play crucial roles in modulating fibroblast
activity and ECM synthesis (Wang et al., 2020, pp. 1-10; Pradhan, 2023, pp. 549-563). In
contrast, keloids represent an even more severe form of scarring, where the scar tissue extends
beyond the original wound margins. Genetic predisposition, along with environmental factors,
contributes to the development of keloids, making them a significant clinical challenge (Ong et
al., 2010, pp. 1302-1315; Williams et al., 2014, pp. 811-812).

The role of inflammation in scar formation cannot be overstated. Inflammatory cells,
including macrophages and T-lymphocytes, are recruited to the wound site and secrete various
cytokines that modulate fibroblast behavior and ECM remodeling (Feng et al., 2019, pp. 1-7).
The intensity and duration of the inflammatory response have been correlated with the final
scar size, suggesting that controlling inflammation could be a therapeutic target for minimizing
scar formation (Wang et al., 2020, pp. 1-10; Zhao et al., 2023, pp. 3643-3662). Moreover, the
interplay between different cell types, including endothelial cells and fibroblasts, is essential
for orchestrating the healing process and determining the quality of the resulting scar (Tan et
al., 2023, pp. 1-15;, Wong et al., 2011, pp. 4498-4510).

Recent advances in understanding the molecular mechanisms of scar formation have
highlighted the potential for therapeutic interventions. For instance, targeting specific signaling
pathways, such as the TGF- pathway or mechanotransduction pathways, may offer strategies
to mitigate excessive scarring (He et al., 2015, pp. 666-676; Pradhan, 2023, pp. 549-563).
Additionally, the use of biomaterials and devices designed to modulate mechanical forces at
the wound site has shown promise in reducing scar formation (Wong et al., 2013, pp. 185-194;
Gurtner et al., 2011, pp. 217-225).

4. MOLECULAR MECHANISM OF SCAR FORMATION

Scar formation is a multifaceted biological process that occurs following skin injury,
characterized by a series of cellular and molecular events aimed at restoring tissue integrity.

The mechanisms underlying scar formation involve complex interactions among
various cell types, including fibroblasts, macrophages, and endothelial cells, as well as the ECM
components. Understanding these mechanisms is crucial for developing therapeutic strategies
to minimize pathological scarring, such as hypertrophic scars and keloids.

The initial phase of scar formation is dominated by inflammation, which is essential for
initiating the healing process. Inflammatory cells, particularly macrophages, play a pivotal role
in orchestrating the wound healing response. Macrophages can adopt different phenotypes, with
M1 macrophages promoting inflammation and M2 macrophages facilitating tissue repair and
remodeling (Feng et al., 2019, pp. 1-7). The balance between these macrophage populations is
critical; prolonged activation of M2 macrophages can lead to excessive collagen deposition and
scarring (Feng et al., 2019, pp. 1-7; Hesketh et al., 2017, pp. 1-10). Furthermore, the secretion
of pro-inflammatory cytokines, such as interleukin-10 (IL-10), has been shown to modulate the
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inflammatory response and influence scar formation. Increased IL-10 levels can attenuate the
inflammatory response, leading to improved wound healing and reduced scarring (Morris et al.,
2014, pp. 406-4146; Kieran et al., 2013, pp. 428-436).

Fibroblasts are the primary effector cells in scar formation, responsible for synthesizing
ECM components, including collagen. The transition of fibroblasts to myofibroblasts is a key
event in this process, driven by TGF-B signaling. TGF-f promotes the differentiation of
fibroblasts into myofibroblasts, which exhibit enhanced contractile properties and increased
collagen production (Volk et al., 2011, pp. 25-37; Xu et al., 2020, pp. 1-6). The dysregulation
of TGF- signaling is often implicated in pathological scarring, as excessive TGF-f} activity
can lead to hypertrophic scars and keloids (Takaya et al., 2022, pp. 4245; Xu et al., 2020, pp.
1-6). Moreover, the balance between collagen types I and IlI is crucial; while type III collagen
is associated with early wound healing, excessive type I collagen deposition can result in
disorganized scar tissue (Shi et al., 2013, pp. 1-10).

The ECM plays a significant role in scar formation, providing structural support and
regulating cellular behavior. Decorin, a small leucine-rich proteoglycan, has been shown to
inhibit fibroblast migration and promote scar formation by modulating TGF-B signaling
(Takaya et al., 2022, pp. 4245). Additionally, the composition and organization of the ECM can
influence the mechanical properties of the scar tissue, affecting its tensile strength and elasticity.
Mechanical forces, such as tension and compression, can alter fibroblast behavior and
contribute to the development of hypertrophic scars (Gurtner et al., 2011, pp. 217-225; Yannas
etal., 2017, pp. 177-191). The mechanotransduction pathways that mediate these responses are
critical for understanding how mechanical stimuli can lead to pathological scarring.

The remodeling phase of wound healing is characterized by the degradation of excess
ECM components and the reorganization of collagen fibers. MMPs are key enzymes involved
in ECM remodeling, and their activity is tightly regulated by tissue inhibitors of
metalloproteinases (TIMPs) (Li et al., 2019, pp. 99-106). An imbalance between MMPs and
TIMPs can lead to excessive collagen accumulation and scarring. For instance, TGF-B1 has
been shown to induce MMP-1 expression, which is involved in collagen degradation, but
excessive TGF-B signaling can also lead to increased collagen synthesis, resulting in
hypertrophic scars (Li et al., 2019, pp. 99-106). Recent studies have highlighted the potential
of targeting specific molecular pathways to mitigate scar formation. For example, the use of
basic fibroblast growth factor (bFGF) has been shown to promote wound healing while
reducing scar formation by inhibiting the differentiation of fibroblasts into myofibroblasts
(Wang et al., 2017, pp. 1-13;, Shi et al., 2013, pp. 1-10). Additionally, the application of small
molecular inhibitors targeting TGF-f3 signaling has shown promise in preventing hypertrophic
scars by modulating fibroblast activity and ECM composition (Wang et al., 2017, pp. 1-13).
Furthermore, the use of stem cell therapies and exosomes derived from stem cells has emerged
as a novel approach to enhance wound healing and reduce scarring by promoting tissue
regeneration and modulating inflammatory responses (Duan et al., 2020, pp. 1-11; Rong et al.,
2020, pp. 1-8).

5. SCAR TYPES

Scar formation is a complex biological process that results from the body's healing
response to injury. Scars can be classified into several types based on their characteristics,
underlying mechanisms, and clinical presentations. The two most commonly discussed types
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of scars are hypertrophic scars and keloids, but there are also atrophic scars, contracture
scars, and acne scars, each with distinct features and implications for treatment.

Hypertrophic Scars are characterized by raised, thickened areas of skin that remain
within the boundaries of the original wound. They often develop following surgical
procedures, trauma, or burns, and are a result of an overproduction of collagen during the
healing process. The collagen fibers in hypertrophic scars are typically disorganized and
densely packed, leading to a firm texture (Tripathi et al., 2020, pp. 1-11; Gisquet et al., 2011,
pp. 160-166).

The prevalence of hypertrophic scars can be notably high in certain populations,
particularly among individuals with darker skin types, where the incidence can reach up to 70%
following burns (Finnerty et al., 2016, pp. 1427-1436). Hypertrophic scars may improve over
time, often flattening and becoming less noticeable, but they can also be associated with
symptoms such as itching and discomfort (Limandjaja et al., 2020, pp. 146-161).

Keloids are a more severe form of scarring that extends beyond the original wound
margins. They are characterized by an excessive accumulation of collagen and other
extracellular matrix components, leading to a raised and often itchy or painful lesion. Keloids
can occur after any type of skin injury, including surgical incisions, acne, or even minor injuries.

Histologically, keloids exhibit a dense collagen structure that is disorganized, with a
higher density of fibroblasts and blood vessels compared to hypertrophic scars
(Medyukhinaetal., 2011, pp. 627-636; Huang et al., 2013, pp. 1-4). The pathogenesis of keloids
is not fully understood, but genetic predisposition plays a significant role, and they are more
common in individuals with darker skin (Limandjaja et al., 2020, pp. 146-161; Huang et al.,
2013, pp. 1-4). Unlike hypertrophic scars, keloids do not typically regress over time and may
require more aggressive treatment options, including corticosteroid injections, laser therapy, or
surgical excision (Tripathi et al., 2020, pp. 1-11; Limandjaja et al., 2020, pp. 146-161).

Atrophic scars are another type of scar that results from a loss of tissue, leading to a
depressed appearance in the skin. These scars are commonly associated with conditions such
as acne, chickenpox, or other forms of skin trauma. Atrophic scars can be further classified into
subtypes, including ice pick scars, boxcar scars, and rolling scars, each with distinct shapes and
characteristics (Gaur, 2018, pp. 48-50; Fabbrocini et al., 2010, pp. 1-13).

The treatment for atrophic scars often involves methods aimed at stimulating collagen
production and skin regeneration, such as microneedling, chemical peels, or dermal fillers
(Gaur, 2018, pp. 48-50; Fabbrocini et al., 2010, pp. 1-13).

Contracture scars typically occur after burns or significant skin loss and are
characterized by the tightening of the skin, which can restrict movement and function. These
scars can affect the underlying muscles and tendons, leading to complications such as joint
contractures. The severity of contracture scars often depends on the depth and extent of the
initial injury, and they may require surgical intervention to release the tightness and restore
function (Finnerty et al., 2016, pp. 1427-1436; Schouten et al., 2023, pp. 810-816).

Acne scars represent a specific subset of atrophic scars that arise from inflammatory
acne lesions. They can be classified into hypertrophic and atrophic types, depending on the
body's response to inflammation. The management of acne scars is particularly challenging due
to their varied presentations and the need for tailored treatment approaches, which may include
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laser therapy, chemical peels, or subcision (Kravvas and Al-Niaimi, 2017, pp. 1-17; Fabbrocini
etal., 2010, pp. 1-13).

The classification of acne scars is crucial for guiding treatment decisions, as different
types respond better to specific interventions (Gaur, 2018, pp. 48-50; Fabbrocini et al., 2010,

pp. 1-13).

6. TYPES OF PATHOLOGICAL SCARS

6.1. Hypertrophic Scar Formation

Hypertrophic scar formation is a complex biological process characterized by excessive
collagen deposition and fibroblast proliferation following skin injury. This condition is a
common outcome of various types of wounds, including surgical incisions, burns, and traumatic
injuries. Understanding the molecular mechanisms underlying hypertrophic scar formation is
crucial for developing effective therapeutic strategies to prevent or minimize scarring.

The initial phase of hypertrophic scar formation involves an inflammatory response that
is critical for wound healing. Inflammatory cytokines, particularly TGF-, play a pivotal role
in this process. TGF-f is secreted by various cell types, including platelets and macrophages,
and acts on fibroblasts to promote their proliferation and differentiation into myofibroblasts,
which are responsible for collagen synthesis (Deng et al., 2018, pp. 1-12; Xiao et al., 2015, pp.
485-495). The overexpression of TGF-B1 has been closely associated with hypertrophic scar
formation, leading to an imbalance in collagen production and degradation (Xiao et al., 2015,
pp- 485-495; Liet al., 2016, pp. 326-334). This dysregulation results in excessive deposition of
ECM components, particularly collagen types I and III, which are hallmarks of hypertrophic
scars (Li et al., 2014, pp.903-911; Li et al., 2016, pp. 326-334).

Fibroblasts are the primary effector cells in hypertrophic scar formation. In response to
TGF-B signaling, fibroblasts undergo a phenotypic transformation into myofibroblasts,
characterized by increased contractility and collagen production (Xiao et al., 2019, pp. 5989-
6000; Deng et al., 2021, pp. 1221-1231). The persistence of myofibroblasts in the wound site
is a critical factor contributing to the development of hypertrophic scars. Under normal
circumstances, myofibroblasts undergo apoptosis after the wound healing process is complete;
however, in hypertrophic scars, their survival is prolonged, leading to continued collagen
deposition (Aydogmus et al., 2017, pp. 12-17).

The abnormal proliferation and survival of fibroblasts are influenced by various
signaling pathways, including the PI3K/AKT and MAPK pathways, which are activated by
growth factors such as PDGF and FGF (Ma et al., 2022, pp. 274-284; Wang et al., 2019, pp.
3668-3678). In addition to fibroblast activity, the role of the ECM in hypertrophic scar
formation cannot be overlooked. The ECM provides structural support to tissues and regulates
cellular behavior. In hypertrophic scars, the ECM is characterized by an abnormal composition
and organization, with increased levels of fibronectin and collagen fibers that are densely
packed and disorganized (Shibuya et al., 2022, pp. 1-21; Sidgwick and Bayat, 2011, pp. 141-
152). This altered ECM environment not only supports fibroblast proliferation but also
contributes to the mechanical properties of the scar, affecting its tensile strength and elasticity
(Sidgwick and Bayat, 2011, pp. 141-152). The balance between MMPs and their inhibitors
(TIMPs) is crucial for ECM remodeling; an imbalance can lead to excessive collagen
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accumulation, further exacerbating hypertrophic scar formation (Bikash and Sarkar, 2023, pp.
1191-1196).

The vascular component of hypertrophic scars is also significant. Angiogenesis is often
enhanced in hypertrophic scars, contributing to their characteristic redness and swelling (Kwak
et al., 2016, pp. 491-497). VEGF is a key mediator of angiogenesis, and its expression is
elevated in hypertrophic scars (Kwak et al., 2016, pp. 491-497). The increased vascularity not
only supports the metabolic demands of the proliferating fibroblasts but also plays a role in the
inflammatory response, perpetuating the cycle of scar formation (Feng et al., 2019, pp. 1-7).

6.2. Keloid Formation

Keloid formation is a complex and multifactorial process characterized by the excessive
proliferation of fibroblasts and the abnormal deposition of ECM components, particularly
collagen. Keloids typically arise at the site of skin injury, such as surgical incisions, trauma, or
burns, and are distinguished from hypertrophic scars by their tendency to extend beyond the
original wound margins. Understanding the molecular mechanisms underlying keloid
formation is crucial for developing effective therapeutic strategies to manage this condition.

The pathogenesis of keloids involves a dysregulated wound healing response, where the
balance between collagen synthesis and degradation is disrupted. One of the key players in this
process is TGF-B, which is known to be elevated in keloid tissues. TGF-3 promotes fibroblast
proliferation and differentiation into myofibroblasts, leading to increased collagen production
(Kim et al., 2021, pp. 10765; Zhai et al., 2017, pp. 3467-3472). The TGF-B/SMAD signaling
pathway is particularly important in keloid formation, as it regulates the expression of various
ECM proteins and modulates fibroblast activity (Kim et al., 2021, pp. 10765; Zhai et al., 2017,
pp. 3467-3472).

In keloids, the overexpression of TGF-B1 has been linked to the excessive accumulation
of collagen types I and III, contributing to the thick and fibrous nature of keloid scars (He et al.,
2017, pp. 1-8; Hunasgi et al., 2013, pp. 116). In addition to TGF-f, other growth factors and
cytokines play significant roles in keloid pathogenesis. For instance, insulin-like growth factor-
1 (IGF-1) has been shown to enhance fibroblast proliferation and collagen synthesis in keloid
fibroblasts (Hu et al., 2014, pp. 822-828). Furthermore, the involvement of inflammatory
mediators, such as interleukin-6 (IL-6) and VEGF, has been documented in keloid formation,
as they promote angiogenesis and inflammation, further exacerbating the fibrotic response
(Seoudy et al., 2022, pp. 38-45; Wu et al., 2020, pp. 1-11).

The ECM composition in keloids is markedly different from that of normal skin and
hypertrophic scars. Keloids exhibit a higher density of collagen fibers, particularly type I
collagen, which is organized in a disorganized manner compared to the more structured
arrangement seen in normal scars (He et al., 2017, pp. 1-8; Jin et al., 2019, pp. 1001-1010). The
presence of myofibroblasts, which express alpha-smooth muscle actin (a-SMA), is also a
distinguishing feature of keloids, as these cells contribute to the contractile properties of the
scar tissue (Hunasgi et al., 2013, pp. 116). The abnormal ECM environment not only supports
fibroblast proliferation but also influences the mechanical properties of the keloid, affecting its
tensile strength and elasticity (Butzelaar et al., 2017, pp. 758-766; Hahn et al., 2013, pp. 530-
544).

Recent research has highlighted the role of non-coding RNAs, particularly miRNAs and
long non-coding RNAs (IncRNAs), in the regulation of keloid formation. For example, IncRNA
HOXA11-AS has been implicated in promoting type I collagen synthesis and stimulating keloid
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formation by sponging miR-124-3p, thereby activating the Smad5 signaling pathway (Jin et al.,
2019, pp. 1001-1010). Similarly, miR-200b has been shown to inhibit fibroblast proliferation
and promote apoptosis in keloid fibroblasts, suggesting that targeting these non-coding RNAs
may offer new therapeutic avenues for keloid management (Yang et al., 2020, pp. 1995-2002;
Li, 2023, pp. 1610-1619).

The immune response also plays a critical role in keloid formation. Studies have shown
that keloids are associated with an increased presence of inflammatory cells, including
macrophages and mast cells, which release cytokines that promote fibroblast activity and
collagen deposition (Seoudy et al., 2022, pp. 38-45; Wu et al., 2020, pp. 1-11). The balance
between M1 and M2 macrophages is particularly important, as M2 macrophages are known to
facilitate tissue repair and fibrosis, while M1 macrophages are associated with inflammation
(Seoudy et al., 2022, pp. 38-45). This dysregulation of the immune response can contribute to
the chronic inflammation observed in keloid lesions. Mechanical factors, such as tension and
stretching of the skin, have also been implicated in keloid formation. Research suggests that
mechanical stress can activate signaling pathways that promote fibroblast proliferation and
ECM synthesis, leading to the development of keloids (Ogawa et al., 2012, pp. 149-157). This
highlights the importance of considering the mechanical environment in the management of
keloids, as reducing tension on the scar tissue may help mitigate its progression.

7. POSTOPERATIVE WOUND HEALING AND SCAR FORMATION

Postoperative wound healing and scar formation are critical aspects of surgical recovery
that significantly impact patient outcomes and satisfaction. The healing process involves a
series of biological events that can lead to various types of scars, including hypertrophic scars
and keloids. Understanding the mechanisms of wound healing and the factors influencing scar
formation is essential for optimizing surgical techniques and postoperative care.

Several factors can influence the quality of wound healing and scar formation. Surgical
techniques, such as the type of incision and closure method, can significantly impact scar
outcomes. For instance, the use of intradermal sutures has been shown to reduce the incidence
of hypertrophic scars compared to traditional suturing techniques (Wihastyoko and
Wuryanjono, 2022, pp. 24-29). Additionally, the tension on the wound edges during healing
can affect scar formation; higher tension is associated with an increased risk of hypertrophic
scars (Niederstitter et al., 2021, pp. 45).

The timing and type of postoperative interventions also play a crucial role in scar
management. Early postoperative treatments, such as the application of silicone gel sheets or
the use of fractional laser therapy, have been shown to improve scar outcomes by promoting
collagen remodeling and reducing scar thickness (Lee et al., 2013, pp. 1190-1196; Al-Marzouqi
et al., 2022, pp. 231-238). For example, fractional carbon dioxide lasers have been effective in
treating surgical scars by enhancing collagen remodeling and improving skin texture (Lee et
al., 2013, pp. 1190-1196; Al-Marzouqi et al., 2022, pp. 231-238).

Patient-related factors, including age, skin type, and genetic predisposition, can also
influence scar formation. Individuals with darker skin types are at a higher risk of developing
hypertrophic scars and keloids due to differences in the inflammatory response and collagen
metabolism (Surakunprapha et al., 2020, pp. 3883). Furthermore, psychological factors, such
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as body image perception and anxiety related to scarring, can impact patient satisfaction with
surgical outcomes (Shorka et al., 2021, pp. 2605-2611).

In addition to these factors, the use of adjunctive therapies, such as platelet-rich plasma
(PRP) injections and autologous fat grafting, has gained attention in recent years for their
potential to enhance wound healing and improve scar appearance (Li et al., 2020, pp. 1-11; Al-
Marzouqi et al., 2022, pp. 231-238). PRP, rich in growth factors, can stimulate fibroblast
activity and promote collagen synthesis, while fat grafting can provide volume and improve the
contour of depressed scars (Li et al., 2020, pp. 1-11; Al-Marzougqi et al., 2022, pp. 231-238).

8. SCAR TREATMENT

Scar treatment is a critical aspect of postoperative care, particularly for patients who
undergo surgical procedures that may lead to hypertrophic scars or keloids. The management
of scars involves a variety of therapeutic options, including intralesional injections, laser
treatments, and topical therapies. Each treatment modality has its own mechanisms of action,
efficacy, and indications, which are essential for tailoring interventions to individual patient
needs.

8.1. Intralesional Injections

Intralesional injections of corticosteroids, particularly triamcinolone acetonide, have
been a cornerstone in the treatment of hypertrophic scars and keloids. These injections work by
reducing collagen synthesis and promoting collagen degradation, thereby softening and
flattening the scar tissue (Waibel et al., 2013, pp. 135-140; Song et al., 2018, pp. 874-878).
Studies have shown that early intervention with intralesional corticosteroids can significantly
improve scar outcomes, especially when administered during the early stages of scar formation
(Song et al., 2018, pp. 874-878). However, while corticosteroids can effectively reduce scar
height and symptoms such as itching and pain, they may not significantly narrow the width of
hypertrophic scars (On et al., 2015, pp. 479-484). In addition to corticosteroids, other
intralesional agents such as 5-fluorouracil and bleomycin have been explored for their efficacy
in treating keloids and hypertrophic scars. These agents can inhibit fibroblast proliferation and
collagen production, offering alternative options for patients who may not respond to
corticosteroids (Perdanasari et al., 2015, pp. 3; Zhang et al., 2018, pp. 1-12). The combination
of intralesional injections with other modalities, such as laser therapy, has also been
investigated to enhance treatment outcomes (Krakowski et al., 2014, pp. 1700-1705).

8.2. Laser Therapy

Laser therapy has emerged as a promising treatment for scar management, with various
types of lasers being utilized for different scar types. Ablative fractional lasers, such as carbon
dioxide (CO») lasers, are particularly effective for treating hypertrophic scars and keloids by
promoting collagen remodeling and improving skin texture (Tan et al., 2020, pp. 450-457; Kim
et al., 2014, pp. 973-978). Fractional laser treatments create micro-injuries in the skin,
stimulating the body's natural healing response and leading to the production of new collagen
(Tan et al., 2020, pp. 450-457). Studies have demonstrated that early intervention with
fractional lasers can improve the appearance of surgical scars, making them a valuable tool in
postoperative scar management (Shin et al., 2021, pp. 347-352; Zhang et al., 2019, pp. 137-
148).

234



Scar formation

Tekin

Non-ablative lasers, such as pulsed dye lasers (PDL), are also used to treat hypertrophic
scars by targeting the vascular component of the scar tissue. These lasers can reduce redness
and improve the overall appearance of scars without significant downtime (Kim et al., 2014,
pp. 973-978; Kauvar et al., 2019, pp. 125-136). The choice between ablative and non-ablative
lasers depends on the scar's characteristics, the patient's skin type, and the desired outcomes.

Cryotherapy, particularly when combined with laser treatment, has also been
highlighted as an effective approach for managing keloids. The cooling effect of cryotherapy
can induce localized tissue destruction and reduce vascularity, which may contribute to scar
flattening (Agarwal et al., 2015, pp. 597-604; Choi et al., 2018, pp. 32-37). the CROSS
(Chemical Reconstruction of Skin Scars) technique, which employs high concentrations of
trichloroacetic acid (TCA), has been effectively used for treating atrophic acne scars,
demonstrating significant improvement in scar morphology (Makwana et al., 2022). This
method, alongside subcision and microneedling, represents a comprehensive approach to
managing various scar types, particularly in patients with complex scar presentations.

8.3. Topical Treatments

Topical treatments are another important aspect of scar management. Silicone gel sheets
and silicone ointments have been widely used to prevent and treat hypertrophic scars. These
products create a protective barrier over the scar, maintaining hydration and reducing collagen
production (Chanprapaph et al., 2012). Studies have shown that silicone therapy can lead to
significant improvements in scar appearance, particularly when used early in the healing
process (Chanprapaph et al., 2012). Additionally, natural extracts, such as onion extract, have
been investigated for their potential benefits in scar treatment, although the evidence supporting
their efficacy is less robust compared to silicone products (Chanprapaph et al., 2012).

8.4. Combination Therapies

Combination therapies are increasingly being recognized as effective strategies for scar
management. For example, combining laser treatments with intralesional corticosteroids has
shown synergistic effects in reducing scar height and improving texture (Krakowski et al., 2014,
pp. 1700-1705; Tan et al., 2020, pp. 450-457). Furthermore, the use of pressure therapy in
conjunction with other modalities can enhance scar outcomes by applying consistent pressure
to the scar tissue, which is known to help flatten hypertrophic scars (Qiu et al., 2015, pp. 2787-
2791).

8.5. Surgical Treatment

Surgical intervention remains a viable option for scar treatment, particularly in cases of
severe hypertrophic scars or keloids that do not respond to conservative measures. Surgical
excision, when combined with postoperative therapies such as corticosteroid injections or laser
treatment, can significantly reduce recurrence rates and improve aesthetic outcomes (EI-
Tahlawi and Mohamed, 2023, pp. 49-55; Park et al., 2011). However, it is crucial to recognize
that surgical approaches alone may not suffice, as the recurrence of keloids post-excision is
common, necessitating a multimodal treatment strategy (Park et al., 2011; Mohammadi et al.,
2018, pp. 326-331).

8.6. Emerging Therapies

Emerging therapies are also being explored for their potential in scar treatment. For
instance, the use of PRP has gained attention for its ability to promote healing and reduce scar
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formation through the release of growth factors (Li et al., 2020, pp. 1-11). Additionally, novel
approaches such as the application of mesenchymal stem cells and gene therapy are being
investigated for their potential to improve scar outcomes (Wang et al., 2019, pp. 3668-3678;
Yun et al., 2019,).

The CROSS (Chemical Reconstruction of Skin Scars) technique, which employs high
concentrations of trichloroacetic acid (TCA), has been effectively used for treating atrophic
acne scars, demonstrating significant improvement in scar morphology (Makwana et al., 2022,
pp. 34-38). This method, alongside subcision and microneedling, represents a comprehensive
approach to managing various scar types, particularly in patients with complex scar
presentations.

Recent studies have explored the potential of targeting specific molecular pathways to
mitigate hypertrophic scar formation. For instance, the use of anti-VEGF therapies has shown
promise in reducing scar formation by inhibiting excessive angiogenesis (Kwak et al., 2016,
pp. 491-497). Additionally, agents that modulate TGF-B signaling, such as small molecule
inhibitors, have been investigated for their ability to reduce fibroblast activity and collagen
deposition (Igarashi et al., 2015, pp. €0125295). Furthermore, the application of topical
treatments, such as silicone gel sheets, has been shown to improve scar appearance by providing
a moist environment and reducing tension on the scar (Eisendle et al., 2019, pp. 257-260;
Gauglitz, 2013, pp. 103).

The psychological impact of scars on patients cannot be overlooked. Scarring can lead
to significant emotional distress, affecting self-esteem and quality of life. Therefore, a
comprehensive treatment plan should not only focus on the physical aspects of scar
management but also consider the psychosocial implications. Counseling and support groups
may be beneficial adjuncts to traditional treatment modalities, helping patients cope with the
emotional burden of scarring (Sidgwick et al., 2015, pp. 461-477).

9. CONCLUSION

Wound healing is a complex and dynamic process that is influenced by a multitude of
factors, including growth factors, cellular interactions, and the extracellular matrix. The
molecular mechanisms of wound healing involve a complex interplay of various signaling
pathway, each phase of healing is characterized by specific molecular events that are crucial for
effective tissue repair.

Scar formation is a complex process involving a dynamic interplay between
inflammatory responses, fibroblast activity, ECM remodeling, and mechanical forces.
Hypertrophic scars and keloids represent the most common forms of abnormal scarring, while
atrophic scars, contracture scars, and acne scars highlight the diverse nature of scar tissue.

Hypertrophic scar formation is a multifactorial process driven by an interplay of
inflammatory responses, fibroblast activity, ECM remodeling, and angiogenesis. Keloid
formation is also a multifactorial process driven by a combination of genetic, molecular, and
environmental factors. The dysregulation of fibroblast activity, abnormal ECM deposition, and
the influence of inflammatory and mechanical factors all contribute to the pathogenesis of
keloids.
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The scar treatment has various treatment choices such as intralesional injections, laser
therapy, topical treatments, combination therapies, surgical treatment and emerging therapies.
The choice of treatment should be individualized based on the type of scar, the patient's skin
characteristics, and the timing of intervention.
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Determination of Internet Using of Pregnant Women

Kocademir and Oter

1. INTRODUCTION

Pregnancy is a period that gives women the opportunity to learn, plan, and prepare for
motherhood and requires compliance with physiological, psychological, and social changes in
their lives (Herman et al., 2014, pp. 450-461; Zhu et al., 2019, pp. 1-12). In this process,
pregnant women constantly search for information about the changes in their physical and
mental states, find solutions to health problems, and prepare for delivery (Ding et al., 2014, pp.
68-76; Evcili, 2019, pp. 409-414). For this purpose, they obtain information from health
professionals, newspapers, magazines, books, libraries, television, and the internet, or from
relatives, neighbors, and friends. In recent years, due to the ease of access with the spread of
technology, the internet has become a first-choice source of health information for pregnant
women (Kamali et al., 2017, pp. pp. 24-37; Baker and Yang, 2018, pp. 31-34; Zhu et al., 2019,
pp- 1-12; Ghiasi, 2021, pp. 1320-1330).

Pregnant women may not get sufficient information from health institutions due to factors
such as the embarrassment of talking about pregnancy issues, inability to reach health
professionals or waiting for a long time in front of the clinic, negative attitudes of health
professionals, lack of time, language barriers, and economic problems (Das Sarkar, 2014, pp.
251-262; Chan and Chen, 2019, pp. 11836; Ghiasi, 2021, pp. 1320-1330). Therefore, they use
the internet, which can be easily accessible to meet their information needs, more (Bert et al.,
2013, pp. 1013-1018; Huberty et al., 2013, pp. 1363-1372; Bjelke et al., 2016, pp. 187-191;
Wallwiener et al., 2016, pp. 937-944; Ford ve Alwan, 2018, pp. 5294-5303; Jacobs et al., 2019,
pp. 9-14). In a previous study, it has been found that pregnant women used the internet since it
is easy to access information instantly, information is regularly transferred, detailed information
is provided, pregnancy experiences are presented entertainingly, information is customized
according to the person, it is practical and easy to interact with professional people, and it is
reassuring and objective (Lupton, 2016, pp. 171).

Today, the internet is considered the most popular and easiest way to get information on
health-related topics (Gao et al., 2013, pp. 730-735; Kraschnewski et al., 2014; Sayakhot and
Carolan-Olah, 2016, pp. 61; Dai et al., 2022, pp. 1281-1289). Through internet access, pregnant
women can easily access pregnancy-related information anytime and anywhere (Tripp et al.,
2014, pp. 64—67; Robinson and Jones, 2014, pp. 23-25). It has been stated that pregnant women
do not know how to evaluate the accuracy of information during pregnancy, do not check the
source of information, misuse the internet, and receive information from unreliable and
misleading internet sources (Lagan et al., 2010, pp. 106—115; Oztiirk et al., 2020, pp. 210-220).
Therefore, women’s information needs during pregnancy, sources of information, frequency of
reaching information, and reliability of information have become issues that should be
addressed by health professionals working in the field of women’s health. Today, when
technological developments accelerate, mobile health applications are rapidly used in the field
of obstetrics. For this reason, it is essential to determine women’s use of internet-based digital
technologies during pregnancy. This study aimed to determine pregnant women's internet use
and the factors affecting it, and how the internet affects women's pregnancy processes.
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2. METHODS

2.1. Study design, setting and participants

This analytical and cross-sectional study was conducted in the gynecology and
obstetrics clinic of a university hospital in a city located in western Turkey. Pregnant women
with different socioeconomic statuses apply to this hospital. The annual number of pregnant
women who apply to the obstetrics outpatient clinic was 12,894. The sample size was calculated
using the formula (n=N2.p.q/S*(N-1)+t>q) which is used when the number of individuals in the
population is known. The sample size was determined as 370 based on the research conducted
by Kavlak et al. (2012), considering the rate of internet use among pregnant women as 45% (p
= 0.45) with a probability of 95% (a = 0.05), a deviation of d = 0.05, q =0.55, and t = 1.96. (G
Power) Considering potential losses, approximately 10% of the sample size was added and the
study was completed with 403 pregnant women (Siimbiiloglu and Siimbiiloglu, 2005). The
random sampling method, one of the improbable sampling methods, was used for sample
selection in the research. The inclusion criteria for pregnant women were being aged over 18,
being in the gestational week of at least 28 weeks (neden oldugunu belirt), being literate, being
able to use the internet, and being able to read and understand Turkish. Pregnant women with
communication disabilities such as visual and hearing impairment were excluded from the
research.

2.2. Variables of the Study

The dependent variables of the research were the reasons for using the internet to access
information, the need for information, the time spent on the internet to get information, the
status of accessing information, the rate of using the internet compared to the pre-pregnancy
period, the status of trusting the information accessed on the internet, the status of verifying the
information obtained from health professionals using the internet, and the effect of the internet
on the decision regarding the mode of delivery. The independent variables were
sociodemographic characteristics (age, education status, employment status, income status) and
obstetric characteristic (number of pregnancies, gestational week, prenatal health care, having
a planned pregnancy).

2.3. Data Collection Tools and Measurements

The data were collected using a survey which was prepared by the researchers according
to the literature (Larsson, 2009, pp. 14-20; Lagan et al., 2010, pp. 106-115; Lagan et al., 2011,
pp- 336-345; Bert et al., 2013, pp. 1013-1018; Gao et al., 2013, pp. 730-735; Bjelke et al.,
2016, pp. 187—191; Lupton, 2016, pp. 171; Sayakhot and Carolan-Olah, 2016, pp. 61; Kamali
et al., 2017, pp. 24-37; Baker and Yang, 2018, pp. 31-34; Jacobs et al., 2019, pp. 9-14). The
form consists of three sections, sociodemographic (age, education, employment and income
status) and obstetric characteristics (number of pregnancies, gestational week, prenatal health
care, having a planned pregnancy), and internet use during pregnancy (information needs,
making a decision, verifying information, providing support, etc.), and a total of 47 open/closed
questions.

The study data were collected from pregnant women who were at least 28 weeks
pregnant old and applied to the obstetrics outpatient clinic of a university hospital for follow-
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up or control examination between January and June 2021. The survey was filled in with
pregnant women using the face-to-face interview technique. Before the interview, pregnant
women were informed about the scope of the study, that the research aimed to determine
internet use among pregnant women, that their answers to the questions would be kept
confidential, and that their identity or names would not be written on the form. The data were
collected in an empty or suitable room in the clinic in order to carry out the interviews in a
healthy manner and ensure the privacy of the pregnant women. It took 20 minutes to complete
the survey.

2.4. Data analysis

Statistical analyses of the data were performed with the licensed SPSS 26.0 (forMacOS)
package program. Descriptive statistics were presented as mean (+ standard deviation, SD) or
median (25-75% or minimum, maximum), frequency, and percentage. The intergroup
comparison of the categorical data was performed using the chi-square test and post hoc
analysis. Type-1 error was taken as 0.05%.

2.5. Ethical consideration

Ethical approval was taken from the Noninvasive Clinical Research Ethics Committee
of the Nursing Faculty of Aydin Adnan Menderes University (number: 2020/207, date:
10/9/2020). To carry out the research, institutional permission was taken from the university
hospital. The pregnant women participating in the study were informed about the research and
their written consent was taken. No pressure was exerted on pregnant women regarding
participation in the study and voluntary participation was ensured.

3. RESULTS

The sociodemographic and obstetric characteristics of the pregnant women are given in
Table-1. The mean age of the pregnant women was 28.3 £+ 5.8 (min — max = 18 - 41). Of the
pregnant women, 96.5% were married; 64.8% were high school and below; 63.3% were
unemployed; 64.5% had an income equal to or less than their expenses; 86.1% were
multigravida; 51.1% had a gestational week of 33 weeks or less. The mean gestational week
was 33.3 + 3.3 (min-max=28-41). Of the pregnant women, 65.0% did not receive prenatal
health care support and 68.7% had a planned pregnancy.

Table 1: Distribution characteristics of pregnant

Sociodemographic characteristics Mean+SD Min-Max
Age 283+5.8 18.0-41.0
<28 221 54.9
>28 182 45.1
Education level

High school and below 261 64.8
University and above 142 35.2
Employment status

Employed 148 36.7
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Unemployed 255 63.3
Income status

Income > Expenses 143 35.5
Income < Expenses 260 64.5
Gestational week 333+£33 28.0-41.0
Number of pregnancies

Primigravida 56 13.9
Multigravida 347 86.1
Gestational week

<33 206 51.1
>33 197 48.9
Status of receiving prenatal health care

Yes 141 35.0
No 262 65.0
Status of having a planned pregnancy

Yes 277 68.7
No 126 313

Pregnant women included in the study sought information on the internet mostly due to
24/7, fast, and easy access (43.3%). They looked for information on the internet mostly during
the first trimester of pregnancy. (38.5%). Of the pregnant women, 47.6% used the internet for
two hours or more a day; 52.9% usually found the information they searched on the internet;
28.3% searched most commonly for developing a healthy lifestyle and 24.0% searched for fetal
development on the internet; 65.0% used the internet more since pregnancy; 54.6% reported
that they generally confidential the information they sought on the internet; 64.5% did not
confirm the information they received from the health professional on the internet; 73.9%
tended to vaginal delivery more with internet use. (Table 2)

Table 2: Distribution of pregnant women according to internet use during pregnancy

n %
*Reasons for using the internet to access information
Finding information anonymously 305 38.8
24/7, fast and easy access to the internet 340 43.3
Possibility to interact with health professionals on the internet 98 12.5
Neutral and safe 43 55
*Need for information-seeking
In the first trimester 185 38.5
In the second trimester 49 10.2
In the third trimester 133 27.7
Throughout pregnancy 113 23.5
Time spent on the internet to get information
Less than one hour/day 113 28.0
One hour/day 98 24.3
Two hours or more/day 192 47.6
Status of accessing the information about pregnancy sought on the internet
Always 71 17.6
Usually 213 52.9
Sometimes / Never 119 29.5
Rate of using the internet during pregnancy compared to the pre-pregnancy period
More 262 65.0
Less 14 35
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No change 127 31.5
Status of trusting information accessed on the internet

Always 56 13.9
Usually 220 54.6
Never/Partially 127 31.5
Verifying information received from a health professional on the internet

Yes 143 35.5
No 260 64.5
Effect of the internet on the decision about the mode of delivery

Vaginal 298 73.9
Cesarean 105 26.1

* More than one option is marked.

In Table 3, there is a statistically significant difference between the need for
information-seeking according to the pregnancy period, the time spent on the internet to get
information, the status of accessing the information on the internet, the rate of using the internet
compared to the pre-pregnancy period, and the effect of the internet on the decision about the
mode of delivery and the age variable (p<0.05). A statistically significant difference was found
between the pregnant women with high school degree or lower degrees and those who had an
associate degree, bachelor’s degree, or postgraduate degree in terms of the time spent on the
internet to get information, the status of accessing the information on the internet, the effect of
accessing the information on the internet on pregnancy, the rate of using the internet compared
to the pre-pregnancy period, and the status of trusting the information accessed on the internet
(p<0.05). There was a statistically significant difference between employed and unemployed
women in terms of the need for information-seeking according to the pregnancy period, the
time spent on the internet to get information, the effect of accessing the information on the
internet on pregnancy, the rate of using the internet compared to the pre-pregnancy period, the
status of trusting the information accessed on the internet, and the effect of the internet on the
decision about the mode of delivery (p<0.05). A statistically significant difference was found
between the pregnant women who had an income more than their expenses and those who had
an income equal to or less than their expenses in terms of the reason for using the internet to
get information, the time spent on the internet in a day, the status of accessing the information
on the internet, the contribution of the internet compared to other types of social support, and
the status of trusting the information accessed on the internet (p<0.05).

Table 3: Comparison of internet use during pregnancy according to sociodemographic

characteristics
X x X X
Age Education level Employment status Income level
p p p p
High
school and = University Unemploy Income > Income <
<28 >28 below and above Employed ed Expenses Expenses
n % n % n % n % n % n % n % n %
**Reasons for using the internet to access information
Finding information 136 137.6 169 399 594 191 404 114 364 3.447 120 369 185 |40.1 230 122 415 183 37.2* | 28.467
anonymously 9 7 ?
24/7, fast and easy access to 170 1 47.0 170 40.1 205 433 135 43.1 141 434 199 432 122 415 218 443°
the internet ?
Possibility to interact with 42 11.6 56 132 56 11.8 42 13.4 0.328 42 129 56 121 21 7.1 77 15.7° | 0.000*
health professionals on the 0.1 0.51
internet 14 1
Neutral and safe 14 39 29 |68 21 44 (22 7.0 22 6.8 |21 4.6 29 9.9 14 2.8
**Need for information-seeking
In the first trimester*=>1 108 454 77 31.8 209 107 389 78 38.0 6.175 78 48.1* 107 33.6 31.6 58 339 127 41.1 2.967
¢ b 56 b 88
In the second trimester®f=3 | 32 134 17 7.0 21 76 |28 13.7 0 0" 149 15.4 21 123 128 9.1
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. 0.103 b 0.397
In the third trimester™ 9 49 20.6 84 347 0.00 84 305 49 239 42 259 91 286" 0.00 49 287 84 272

) b0 0
Throughout pregnancy 49 206 64 264 63 229 50 244 42 25971 223 43 251 70 227

Time spent on the internet to get information
Less than one hour/day“®=3? 72 351 41 [20.7 19.1 106 40.6 |7 4.9° 65.653 |21 1424192 1 36.1 54.0 28 19.6 85 32.7° 29.341
a b a

@ b 71 98

One hour/day“*=3) 33 16.1 165 32.8 63 24.1 |35 24.6° 0.000 21 14.2* 77 30.2 21 147 77 29.6° 0.000*
a b 0.00 a b 0.00 a

Two hours or more/day 100 488 92 465 0 92 35.2 100 70.4° 106 ' 71.6* 86 337 0 94 657 98 37.7°
a a a b a

Status of accessing the information about pregnancy sought on the internet

AlwaysAR=37 22 10.7 49 247 182 43 16.5 28 19.7* 42.08 28 18.9 43 16.9 3.89 21 14.7* 50 19.2* 30.871
2 b 69 2 1 1

Usually 108 ' 52.7 105 |53.0 113 433 100 70.4° 85 574 128 50.2 101 | 70.6* 112 43.1° 0.000*
a a 0.00 a 0.000

Sometimes/NeverAk=2 75 36.6 44 222 0% 105 402 14 9.9° * 35 23.6 84 329 0.14 21 14.7* 198 37.7°
a b a

3

Table 3: Comparison of internet use during pregnancy according to sociodemographic
characteristics (continue)

Rate of using the internet during pregnancy compared to the pre-pregnancy period

More 13 1659 127 64.1* | 11.743 156 59.8* 106 74.6° 13.38 28 18.9* 28 11.0° 10.27 |93 65.0 16 65.0 143
5 9 9 5
LessAR=32) 13 163" 1 0.5 0.003 14 5.4 0 .0° 92 622* 128 50.2° 0.05 7 49 7 27
No change 57 27870  354* 91 349* 36 25.4° 0.001 28 18.9* 99 38.8° 43 30.1 84 323 043
8
Status of trusting information accessed on the internet
Always 26 1127 30 152 4325 42 16.1* 14 9.9 23.89 28 18.9* 28 11.0° 20.02 28 19.6 28 10. 31.0
6 7 ? g 00
Usually 11 /56.1 105 53.0 0.228 120 46.0° 100 70.4° 92 62.2* 128 50.2° 94 65.7 12 48.
5 0.000 0.000 B 6 5° 0.00
Never/Partly 64 312 63 318 99 37.9* 28 19.7° 28 18.9* 99 38.8° 21 147 10 39. 0*
a 6 8b
Verifying information received from a health professional on the internet
Yes 77 37.6 66 333 0.786 85 32.6 58 40.8 2775 57 385 86 337 0938 58 40. 85 32.7 249
0.405 3 0.333 6 4
No 12 1624 132 66.7 176 67.4 84 59.2 0.09 91 61.5 169 66.3 85 59. 17 673 0.11
8 7 4 5 4
Effect of the internet on the decision about the mode of delivery
Vaginal 17 86.8 120 60.6 35949 198 75.9 100 70.4 141 99 669 199 78.0 6.04 10 70. 19 758 1.26
8 0.000 2 0 1 6 7 5
Cesarean 27 1132 78 394 63 24.1 42 29.6 023 49 33.1 56 220 001 42 29. 63 242 026
5 4 4 1

* For each row, there is no difference between the columns with the same letters and there is a difference between the columns with different
letters and the significance arises from the difference in that row. AR value shows the level of statistical significance (AR=Adjusted residual)
** More than one option is marked.

In Table 4, there was a statistically significant difference between primigravida and
multigravida pregnant women in terms of the need for information-seeking according to
trimesters, the time spent on the internet to get information, the rate of using the internet during
pregnancy compared to the pre-pregnancy period, the contribution of the internet compared to
other types of social support, the status of trusting the information accessed on the internet, and
the effect of the internet on the decision about the mode of delivery (p<0.05). A statistically
significant difference was found between pregnant women with a gestational week of 33 and
below and those with a gestational week of 33 and above in terms of the need for information-
seeking according to trimesters, the time spent on the internet to get information, the status of
accessing information, the rate of using the internet during pregnancy compared to the pre-
pregnancy period, the status of trusting the information accessed on the internet, and the effect
of the internet on the decision about the mode of delivery (p<0.05). There was a statistically
significant difference between pregnant women who received prenatal health care services and
those who did not receive in terms of the need for information-seeking according to trimesters,
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the time spent on the internet to get information, the status of accessing information, the rate of
using the internet during pregnancy compared to the pre-pregnancy period, the status of trusting
the information accessed on the internet, the status of verifying information received from a
health professional on the internet, and the effect of the internet on the decision about the mode
of delivery (p<0.05). A statistically significant difference was found between pregnant women
who had planned pregnancy and those who had an unplanned pregnancy in terms of the reason
for using the internet to get information, the time spent on the internet to get information, and
the status of trusting the information accessed on the internet (p<0.05).

Table 4: Comparison of internet use during pregnancy according to obstetric characteristics

Number of pregnancies = x* Gestational week Ve Status of receiving prenatal = ? Status of having a Ve
health care planned pregnancy
p P p p
Primigravid = Multigravi <33 >33 weeks Yes No Yes No
a da weeks
n % n % n % n % n % n % n % n %
**Reasons for using the internet to access information
Finding information 42 400 26 38.6 39 17 387 134 39.0 6.557 120 387 185 389 1 6.04 214 41.2* 91 (342 19.26
anonymously 3 59 1 9 ? 3
24/7, fast and easy access to |49 | 46.7 29 42.7 17 40.5 161 468 127 41.0 213 44.7 235 1 45.2* 105 395
the internet 1 9 ?
Possibility to interact with 7 6.7 91 134 63 143 35 10.2 1 0.087 49 15.8 149 10.3 49 9.4* 49 184
health professionals on the 0.2 0.10 b 0.000
internet 66 9 *
Neutral and safe 7 6.7 36 53 29 6.6 |14 4.1 14 4.5 29 6.1 22 4.2° 21 | 7.9°
**Need for information-seeking
In the first trimester*~21 35 150.00 15 36.6° |34. 10 46.8* 77 30.9° 54.57 92 52.3* 193 30.6> 22,6 129 387 56 38.1 3.548
0 932 8 1 91
In the second trimester 7 10.0° 42 10.2° 15 6.5 34 13.7° 14 8.0° 35 11.5* 35 105 14 95
In the third trimesterf®*=¢ 0 .0* 13 32.4° 34 14.7* 99 39.8° 35 19.9* 98 32.2° 98 294 35 238 031
3 0.0 0.000 0.00 5
Throughout pregnancy®*=>% 28 40.0° 85 20.7° | 00* 74 32.0°* 39 15.7° % 35 19.9° |78 257 (0% 171 213 42 286
Time spent on the internet to get information
Less than one 0 .0* 11 32.6° 43. 26 12.6* 87 442" 56.88 14 9.9 99 37.8° 37.7 85 30.7* 28 222 21.16
hour/day“R=>0 3 658 1 62 2 6
One hour/day“*=22) 7 12.5* 91 26.2° 50 24.3* 48 24.4° 49 34.8* 149 18.7° 49 17.7* 49 38.9
b
Two hours or 49 875" 14 412° 0.0 13 63.1° 62 31.5°0.000 78 55.3* 114 43.5° 0.00 143 51.6* 49 389 0.000
more/dayAR=64 3 00* 0 * 0% b *
Status of accessing the information about pregnancy sought on the internet
Always 7 125 64 184 2.5 37 18.0° 34 17.3* 19.694 14 9.9 57 21.8° 126.5 43 155 28 222 2.679
Usually 35 625 17 513 64 12 59.2* 91 46.2° 99 70.2* 114 435° 11 150 542 |63 500
8 2 0.008 0.262
Sometimes/Never 14 250 10 30.3 0.2 47 228 72 36.5° 28 19.9* 91 34.7° 10.00 84 303 35 (2738
5 78 0%
Table 4: Comparison of internet use during pregnancy according to obstetric characteristics
(continue)
Number of pregnancies e Gestational week b Status of receiving e Status of having a e
Variables prenatal health care planned pregnancy
p P p p
Primigravida Multigravi <33 weeks >33 weeks Yes No Yes No
da
n % n % n Y% n % n % n % n % n %
Rate of using the internet during pregnancy compared to the pre-pregnancy period
49 87.5* 213 614 14779 136 66.0° 126 64.0° 15519 99 702 16 622 8.642 18 66.8 77 61.1 2.908
b a 3 a 5
Less 0 .0 14 400 0.0001 0 .0* 14 7.1° 0.000% 0 0 14 53° 0.013* 7 25 7 5.6 0234
No changeR=39 7 125 120 (346 * 70 34.0* 57 28.9 42 298 85 324 85 30.7 42 333
b a a
Contribution of the internet compared to other types of social support (such as family, relatives, and friends)
Better 56 100.0 304 87.6 7.76 186 1903 174 883 0.409 134 95 22 863 7.407 24 89.5 11 88.9 0.037
0.005 0.523 6 0.006 8 2 0.847
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Worse 0 .0 43 12.4 20 9.7 23 11.7 7 5 36 13.7 29 105 14 11.1
Status of trusting information accessed on the internet
AlwaysAR=20) 14 25.00 42 121 31.229 35 17.0* 21 10.7* 54.723 21 149 35 134 15.601 42 152 14 11.1 17.898
b a a a a
UsuallyAR=39 42 75.0° 178 513 0.000 140 68.0* 80 40.6° 1 0.000% 92 652 12 489 0.001* 15 56.7 63 50.0 0.000*
b a 8 b 7 a a
Never/Partially*=>- 0 .0* 127 36.6 31 15.0° 96 48.8° 28 19.9 199 37.8 78 28.2 149 389
b a b a b
Verifying information received from a health professional on the internet
Yes 14 25.0 129 37.2 3.123 73 354 70 35.5 0.000 35 248 10 41.2 10.768 10 36.5 42 333 0.370
0.077 0.984 8 0.001% 1 0.543
No 42 75.0 218 1 62.8 133 64.6 127 645 106 | 75.2 |15 58.8 17 63.5 84 66.7
4 6
Effect of the internet on the decision about the mode of delivery
Vaginal 49 87.5 249 | 71.8 6.202 140 68.0 158 80.2 7.833 192 652 20 78.6 8515 11 80.3 18 70.5 4.569
0.013 0.005* 6 0.004* 4 4 0.033
Cesarean 7 12.5 98 28.2 66 320 39 19.8 49 1348 56 214 28 19.7 |77 295

4. DISCUSSION

In the research conducted to determine internet use among pregnant women, it was
determined that pregnant women used the internet mostly (%43.3) due to 24/7, fast, and easy
access to get information. In studies in the literature, which have reported similar findings to
our research findings, it has been reported that pregnant women used the internet to get extra
information in addition to the information given by health professionals (52-92.8%), quickly
and easily access information (68.4-83.8%), receive help in making decisions about pregnancy
(62-75.5%), share experience (67.8%), and obtain social support (43.7%) (Lagan et al., 2010,
pp. 106—-115; Kamali et al., 2017, pp. 24-37; Jacobs et al., 2019, pp. 9-14; Wexler et al., 2020).
It was determined that the pregnant women participating in the study needed to seek information
mostly during the first trimester of pregnancy. Likewise, it has been reported in studies that
pregnant women sought information on the internet more in the first trimester of pregnancy
(Bert et al., 2013, pp. 1013-1018; Gao et al., 2013, pp. 730-735; Jacobs et al., 2019, pp. 9-14).
The first trimester refers to the process in which women adapt to the new condition and are
affected by many psychological and physiological factors, it is expected that they will use the
internet more (Arslan et al., 2019).

In our study, it was found that the most common topics that pregnant women searched
for on the internet were developing a healthy lifestyle and fetal development. In other studies
in the literature, the most commonly searched topics have been reported as fetal development
(23.8-87.6%), physiological changes during pregnancy (71%), physical activity during
pregnancy (3.4-33.9%), nutrition (14,6-78.5%), pregnancy complications (32.3-61.6%),
pregnancy follow-ups and test results (7.6-37.4%), drug use during pregnancy (49.3%),
sexuality during pregnancy (21.5%), labor (39.3-53.2%), mode of delivery (47.2%), birth stages
(23.8-92.8%), postpartum period and newborn care (6.2-43.%6) (Huberty et al., 2013, pp.
1363-1372; Bjelke et al., 2016, pp. 187—191; Lupton, 2016, pp. 171; Narasimhulu et al., 2016;
Anasi and Allison, 2018; Baker and Yang, 2018, pp. 31-34; Jacobs et al., 2019, pp. 9-14; Zhu
etal., 2019, pp. 1-12; Wexler et al., 2020; Koyun and Erbektas, 2018; Batman, 2018;).

In our study, it was found that 94.8% of pregnant women were not orientated to reliable
internet resources by health workers. In other studies with similar findings, it has been stated
that pregnant women who had problems accessing reliable information on the internet wanted
to be orientated by health professionals to websites including reliable pregnancy-related
information, desired health professionals to provide more information during prenatal follow-
ups and to receive online support for potential problems (Jacobs et al., 2019, pp. 9-14; Batman,
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2018; Camacho-Morell, Esparcia, 2020). In their study, Chan and Chen (2019) stated that it is
of great importance for health professionals to examine the media literacy skills of pregnant
women who are seeking health information on the internet and evaluate effective internet use
and emphasized the importance of all kinds of educational interventions that will improve the
skills regarding finding, reading, understanding, interpreting, evaluating, and sharing
pregnancy-related information.

Pregnant women in the age group of 28 and below were found to need more information
in the first and second trimesters compared to pregnant women aged over 28 whereas the need
for information-seeking was found to be higher in the third trimester among the pregnant
women aged 28 and over. Studies have reported that young pregnant women spend more time
on the internet (Fleming, Vandermause and Shaw, 2014; Lee and Moon, 2016; Lee and Moon,
2016; Hadimli, Demireloz Akytiz and Tuna Oran, 2018). It was seen that pregnant women with
a high school degree or lower levels spent less than one hour on the internet whereas pregnant
women with a university and above levels spent two hours or more on the internet. It was
determined that pregnant women with an university and above or high school and below used
the internet more during pregnancy compared to those with a high school and below levels. In
studies supporting our research findings, it has been stated that there was a correlation between
education level and internet use (Kavlak et al., 2012; Sayakhot and Carolan-Olah, 2016, pp. 61;
Oztiirk Giines et al., 2020, pp. 210-220; Bayrak and Kanbur, 2022).

It was established that employed pregnant women spent more time on the internet than
pregnant women who were unemployed, that they positively evaluated the effect of the internet
on pregnancy, that they used the internet more compared to the pre-pregnancy period, and that
they interpreted the contribution of the internet as better than other types of social support.
Likewise, in the study conducted by Kavlak et al. (2012), it was detected that working pregnant
women spent more time on the internet than non-working women. It is expected that working
pregnant women do not have enough time to reach healthcare centers and health professionals,
know how to investigate for information on the internet, try to meet the lack of information
from the internet, and as a result spend more time on the internet with easy access. It was found
that pregnant women who had an income more than their expenses spent more time on the
internet, usually accessed the information they searched for on the internet, and positively
interpreted the effect of the internet on pregnancy compared to the pregnant women who had
an income equal to or less than their expenses. In the study administered by Sis Celik and Aksoy
Derya (2019), it was reported that internet use among pregnant women with a high income level
was more common.

It was determined that primigravidas needed more information in the first trimester of
pregnancy compared to multigravidas and that multigravidas needed more information in the
third trimester of pregnancy. It was found that primigravidas spent more time on the internet
than multigravidas, positively interpreted the effect of the internet on pregnancy, used the
internet more compared to the pre-pregnancy period, interpreted the contribution of the internet
as better compared to other types of social support, confidential in the information they accessed
on the internet more, and tended to vaginal delivery. In some studies supporting our study, it
has been defined that the number of pregnancies affects the time spent on the internet and that
nulliparous women spend more time on the internet than multiparous women (Kavlak et al.,
2012; Fleming, Vandermause and Shaw, 2014; Jacobs et al., 2019, pp. 9-14; Bayrak and
Kanbur, 2022).

In the research conducted by Kamali et al. (2017), it was reported that the number of
pregnancies is effective in internet use. The fact that primigravida pregnant women face this
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new process for the first time in their lives may prompt them to seek information constantly. It
was observed that pregnant women with a gestational week of 33 and less trusted the
information they accessed on the internet more, positively evaluated the effect of the internet
on pregnancy, and confidential the information they accessed on the internet more. Studies have
demonstrated that women most frequently search for information on the internet in the early
weeks of pregnancy (Bert et al., 2013, pp. 1013-1018; Gao et al., 2013, pp. 730-735; Jacobs et
al., 2019, pp. 9-14; Oztiirk Giines et al., 2020, pp. 210-220). It was determined that pregnant
women who received prenatal health care services spent more time on the internet, usually
trusted the information they accessed on the internet, used the internet more compared to the
pre-pregnancy period, interpreted the contribution of the internet as better compared to other
types of social support, and trusted the information they accessed on the internet more. It was
seen that pregnant women who had a planned pregnancy spent more time on the internet than
those who had an unplanned pregnancy and that they partially or never trusted the information
they accessed on the internet. It was also seen that pregnant women who had an unplanned
pregnancy used the internet mostly to communicate with health professionals. Studies have
reported that pregnant women who desired a planned pregnancy used the internet more
frequently (Oztiirk Giines et al., 2020, pp. 210-220; Bayrak and Kanbur, 2022).

Limitations

The study has some limitations:

Since the pregnant women included in the research were determined using the random
sampling method, the results of the study comprise only the women included in the sample.
Due to the cross-sectional design of the study, the data obtained may change over time. Since
the survey used for data collection was applied using the face-to-face meeting technique, the
reliability of the data is limited to the accuracy of the information indicated by the pregnant
women and cannot be generalized to all pregnant women.
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1. INTRODUCTION

Functional limitations of the affected arm and hand in children with unilateral cerebral
palsy (CP) may inhibit them from participating in activities of daily living (Klingels et al., 2010,
pp- 887-900). The severity of these limitations is in relation to brain damage features and the
reorganization process of the corticospinal tract (Gordon, Bleyenheuft and Steenbergen, 2013,
pp. 32-37). One of the main focuses regarding the rehabilitation of these children is the
functional use of the affected upper limb in daily life. Therefore, both unimanual capacity, that
is, "what the affected hand can do" when it is asked to use it, and bimanual performance, that
is, "how it is used" in activities necessitating the use of both hands together, hold significant
importance (Sakzewski, Ziviani and Boyd, 2010, pp. 811-816). Among the most effective
treatments for improving hand function are stand constraint-induced movement therapy, which
is a unimanual approach, and bimanual therapy; these two therapies have been deemed
complementary to each other in those with unilateral CP. After developing unimanual actions
with constraint-induced movement therapy, it has been proposed to use bimanual therapy to
transform these acquired skills into bimanual performance (Hoare and Greaves, 2017, pp. 47-
59). However, it has been reported that the order in which these two therapies are received does
not make clinically meaningful differences (Au et al., 2023, pp. 490).

Poor bimanual performance in many daily activities is the major functional problem for
children diagnosed with unilateral CP (Greaves, Imms, Dodd and Krumlinde-Sundholm, 2010,
pp. 413-421). The affected hand has lower unimanual capacity, and the capacity of the
contralateral hand in addition to the affected hand is below normative values (Tomhave, Van
Heest, Bagley and James, 2015, pp. 900-907). Bimanual performance in early childhood
improves with increasing age (Klevberg et al., 2018, pp. 490-497). Although unimanual
capacity improves over time, deterioration in bimanual performance was noted after the age of
9, which may be related to sensory deficits and developmental disregard (Klingels et al., 2018,
p. 2831342).

Sensibility and muscle strength, especially distal muscle strength, are determinants of
affected hand capacity and bimanual performance (Klingels et al., 2012, pp. 475-484). While a
robust association between the capacity of the affected hand and observed bimanual
performance has been highlighted in the existing literature (Chaleat-Valayer et al., 2015, pp.
193-201), no such study has been found regarding perceived bimanual performance.
Furthermore, it remains unclear whether bimanual capacity is related to bimanual performance.
Hence, the aim of the present study was to investigate the relationship between
unimanual/bimanual capacities and the perceived bimanual performance of children diagnosed
with unilateral CP, aged between 6 and 12 years.

2. METHODS

Approval for this study, which had a cross-sectional design and was conducted in
compliance with the Declaration of Helsinki criteria, was granted by the Marmara University
Faculty of Health Sciences Human Ethics Committee (25.04.2024/75). Informed consent was
obtained from children verbally and from parents in writing.
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2.1. Participants

Children diagnosed with unilateral CP between 6 and 12 years who had 1, 2, and 3 of
the Manual Ability Classification System (MACS) and 4 and above scores of the House
Functional Classification System (HFCS) were included in the study. In addition, the children
were required to be capable of comprehending and completing the test procedures, and to have
no uncorrected hearing or vision problems, or attention deficit. Children who had undergone
any orthopaedic surgery and/or performed injections of botulinum toxin A in the upper-limbs
in previous six months were excluded from the study. In a power analysis conducted using
G*Power 3.1.9.7, the sample size required to achieve 80% power was calculated to be at least
29 (effect size: 0.5, o= 0.05) (Faul, Erdfelder, Lang and Buchner, 2007, pp. 175-191).

2.2. Instruments

The Box and Block Test (BBT) assesses how many 2.5-cm cubes individuals can
transfer as fast as possible between compartments of the box in one minute. A greater number
of cubes indicates better unimanual capacity (Liang, Chen, Shiech and Wang, 2021, p. 20955;
Mathiowetz, Federman and Wiemer, 1985, pp. 241-245). The Minnesota Manual Dexterity Test
(MMDT) employs 60 discs, painted one side red and the other black, and a foldable board with
4 rows of 15 holes in each row, for a total of 60 holes. The test comprises two subtests. It is
desirable to complete both tests as quickly as possible in accordance with predetermined
patterns. In the placing test, children are instructed to place the discs in the holes by evaluated
hand. In the turning test, it is required to place the discs in the holes by taking them with one
hand and turning them while passing them to the other hand (Wang, Wickstrom, Yen,
Kapellusch and Grogan, 2018, pp. 339-347). The unimanual capacity of the affected and
contralateral hand was evaluated using the BBT and MMDT placing test, while the bimanual
capacity was evaluated using the MMDT turning test.

The Children's Hand-Use Experience Questionnaire (CHEQ) is a tool that can be used
to assess the experience of children with unilateral CP in utilizing their affected hand during
various bimanual tasks (Amer, Eliasson, Peny-Dahlstrand and Hermansson, 2016, pp. 743-749;
Skold, Hermansson, Krumlinde-Sundholm and Eliasson, 2011, pp. 436-442). This allows
evaluating the utilization of the affected hand in bimanual tasks, comparing the time required
to complete these tasks with that of peers, and assessing feelings of discomfort experienced
during the tasks (Amer et al., 2016, pp. 743-749; Eren, Ekici and Alkan, 2022, pp. 34-45; Skold
et al., 2011, pp. 436-442). The instrument is available at no cost via https://www.cheq.se, and
the results of the Rasch analysis can be accessed from the report obtained from the website.
ABILHAND-Kids is a questionnaire that evaluates the perceived ease and difficulty of
performing 21 activities, the majority of which are bimanual, in children with CP (Arnould,
Penta, Renders and Thonnard, 2004, pp. 1045-1052). The website https://www.rehab-
scales.org/scale/abilhand-kids provides access to the questionnaire and allows for the retrieval
of Rasch analysis results. The parents were asked to complete the Turkish versions of CHEQ
and ABILHAND-Kids, which are found valid and reliable (Eren et al., 2022, pp. 34-45; Sahin
et al., 2020, pp. 444-451).

2.3. Statistical analyses

The SPSS 11.5 program was employed to analyse the data, and the significance level
was accepted as 0.05. Depending on the Shapiro-Wilk test, it was determined whether there
was a relationship between capacity and performance with either Pearson's correlation test or
Spearman's rank order correlation test. Among the correlation coefficients obtained as a result
of the study, those ranging from 0.3 to 0.5 were interpreted as low, and those ranging from 0.5
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to 0.7 were interpreted as moderate (Mukaka, 2012, pp. 69-71). Bimanual performance
variables were considered dependent variables, and simple linear regression was performed for
those variables exhibiting a significant relationship.

3. RESULTS

The study was conducted on 34 children, aged minimum 6 and maximum 12 years
(mean age 9.47+1.62 years). 55.9% of the children were male, 67.6% were right-sided, 55.9%
were level I according to MACS, and half scored 5 on the HFCS (Table-1). The children's
unimanual and bimanual capacities, along with their bimanual performances, were as presented
in Table-2.

Table 1: Demographics and functional levels of participants

.. Frequency
Characteristic N %
Gender
Male 19 55.9
Female 15 44.1
Affected side
Right 23 67.6
Left 11 324
MACS
1 19 55.9
2 8 23.5
3 7 20.6
HFCS
5 17 50
6 6 17.6
7 6 17.6
8 5 14.7

MACS: Manual Ability Classification System; HFCS: House Functional Classification System; n: number of participants.

Table 2: Results of BBT, MMDT, CHEQ, and ABILHAND-Kids

Assessment Mean+SD (min-max)
BBT
Contralateral side 45.82 £8.75 (23-62)
Affected side 31.5+£11.87 (10-54)
MMDT
Placing test
Contralateral side 101.76 £ 22.21 (80-192)
Affected side 187.41 £ 83.16 (84-387)
Turning test 185.35 £ 93.84 (76-486)
CHEQ
Grasp efficacy 48.74 £ 17.18 (9-83)
Time consumption 53.53 £ 14.49 (29-82)
Feeling bothered 54.91 £15.92 (30-91)
ABILHAND-Kids 2.37 £1.24 (0.17-4.35)

BBT: Box and Block Test; MMDT: Minnesota Manual Dexterity Test; CHEQ: Children's Hand-Use Experience Questionnaire;
SD: Standard Deviation; min: Minimum; max: Maximum.
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Analyses revealed that only the MMDT placing test result of the contralateral hand had
a low-level negative correlation with CHEQ feeling bothered (r: -0.407, p: 0.017), which is one
of the indicators of bimanual performance. A moderate-level positive correlation was observed
between the affected hand's capacity, assessed by BBT, and the CHEQ grasp efficacy (r: 0.529,
p: 0.001), while a low-level positive correlation was found with other CHEQ subscales (r:
0.407, p: 0.017 for time consumption; r: 0.393, p: 0.022 for feeling bothered) and ABILHAND-
Kids (r: 0.362, p: 0.035). The affected hand's capacity, as evaluated by the MMDT placing test,
exhibited a negative moderate correlation with all subscales of the CHEQ (r: -0.627, p: <0.001
for grasp efficacy; r: -0.565, p: <0.001 for time consumption; r: -0.512, p: 0.002 for feeling
bothered) and a negative low correlation with ABILHAND-Kids (r: -0.443, p: 0.009). A
negative moderate level relationship was determined between bimanual capacity and CHEQ
grasp efficacy (r: -0.578, p: <0.001) and time consumption (r: -0.515, p: 0.002) subscales, and
a negative low-level relationship with CHEQ feeling bothered (r: -0.492, p: 0.003) and
ABILHAND-Kids (r: -0.373, p: 0.030) (Table-3).

Table 3: The Correlation Findings of Unimanual and Bimanual Capacity with Bimanual
Performance

BBT . MMDT
Placing test
Contralateral Affected Contralateral Affected Turning test
side side side side
Grasp efficacy r: 0.016 r: 0.529* 1: -0.203 r: -0.627 . r: -0.578 .
p:0.9302 p: 0.0012 p: 0.250° p: <0.001° p: <0.001°
CHEQ Time . r: -0.027 r: 0.407 r: -0.339 1: -0.565 r:-0.515
consumption p: 0.8802 p: 0.017% p: 0.050° p: <0.001°" p: 0.002%"
Feeling r: -0.031 r: 0.393 r: -0.407 r: -0.512 r: -0.492
bothered p: 0.8642 p: 0.022" p: 0.017% p: 0.002°" p: 0.003 %"
. r: -0.026 r: 0.362 r: -0.297 r: -0.443 r: -0.373
ABILHAND-Kids p:0.884Y  p:0.035> | p:0.088°  p:0.009"" | p:0.030""

BBT: Box and Block Test (unimanual capacity); MMDT: Minnesota Manual Dexterity Test (unimanual and bimanual
capacity); CHEQ: Children's Hand-Use Experience Questionnaire (bimanual performance); r: Correlation coefficient; a:
Pearson’s correlation test; b: Spearman’s rank order correlation test.

Regression analysis demonstrated that the affected hand's capacity accounted for 28-
35% of the grasp efficacy of the affected hand, 17-21% of the time consumption, and 15-20%
of the feeling bothered. It was determined that it explained 16-17% of the perceived bimanual
performance evaluated with ABILHAND-Kids. The results indicated that bimanual capacity
explained 33%, 15%, 17%, and 13% of the variance in CHEQ grasp efficacy, CHEQ time
consumption, CHEQ feeling bothered, and ABILHAND-Kids, respectively (Table-4).

Table 4: Predictive Level of Unimanual and Bimanual Capacity on Bimanual Performance

Dependent Ind.ependent R R F B SE Beta ¢ P
variable variable
gng‘affe“ed 0520 0280 12461 0766 0217 0529 3.530  0.001
CHEQ- MMDT-
Grasp Placing test-  0.592 0351 17.283  -0.122  0.029 -0.592 -4.157  <0.001
efficacy Affected side
MMDT- 0578 0334 16072 -0.106 0.026 -0.578 -4.009 <0.001
Turning test
CHEQ-Time  BBT-affected ) 107 166 6351 0497 0197 0407 2520 0017
consumption  side
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MMDT-
Placing test- 0.459 0.210 8.528 -0.080 0.027 -0.459 -2.920 0.006
Affected side
MMDT-

. 0393 0.154  5.833 -0.061  0.025 -0.393  -2.415 0.022
Turning test

gng'affe“ed 0393 0.154 5834 0527 0218 0393 2415  0.022

MMDT-

Placing test-
CHEQ- Contralateral
Feeling side
bothered MMDT-

Placing test- 0446 0.199  7.926  -0.085 0.030 -0446 -2.815  0.008

Affected side

MMDT-

Turning test

BBT-affected (398 0.158 6018 0042 0017 0398 2453 0.020

0.167 0.028  0.923 -0.120  0.125 -0.167  -0.961 0.344

0416 0.173  6.706 -0.071  0.027 -0.416  -2.590 0.014

side

MMDT-
ABILHAND- b ingtest- 0411 0.169 6508  -0.006 0002 -0411 -2.551  0.016
Kids .

Affected side

MMDT-

. 0365 0.133 40911 -0.005  0.002 -0.365 -2.216 0.034
Turning test

BBT: Box and Block Test (unimanual capacity); MMDT: Minnesota Manual Dexterity Test (unimanual and bimanual
capacity); CHEQ: Children's Hand-Use Experience Questionnaire (bimanual performance); R: Correlation Coefficient; R%: R-
Squared; F: F-Statistic; B: Unstandardized Coefficient; SE: Standard Error; Beta: Standardized Coefficient; t: t-Statistic. Simple
linear regression.

4. DISCUSSION

This study investigated whether the perceived bimanual performance of the children
aged 6—12 with unilateral CP was related to their unimanual capacity of the affected and
contralateral hand and bimanual capacity. The primary result of this study is affected hand’s
capacity and bimanual capacity were revealed to be related to bimanual performance. Secondly,
the results indicated that the capacity of the contralateral hand was only related to feeling
bothered during bimanual performance.

It was observed that as the capacity of the affected hand and bimanual capacity
increased, the utilization of the affected hand in bimanual tasks increased, also the time to
complete bimanual tasks was comparable with peers. Moreover, feelings of being bothered
during bimanual tasks and perceived difficulty in most bimanual tasks decreased. The strength
of these correlations was low to moderate. Chaleat-Valayer et al. demonstrated a high
correlation between the capacity of the affected hand as well as bimanual performance in
children with hemiplegic CP and that the capacity explains 70% of the performance (Chaleat-
Valayer et al., 2015, pp. 193-201). Similarly, in children with congenital hemiplegia, there has
been evidence of a robust correlation, and furthermore, 75% of the variability in bimanual
performance was accounted for by unimanual capacity together with stereognosis collectively
(Sakzewski et al., 2010, pp. 811-816). It is worth noting that this current study differs from the
two previously published studies in terms of the methodology employed. In contrast to this
study, the previously published studies used the Melbourne Test (MUUL) to assess unimanual
capacity and the Assisting Hand Assessment (AHA) to evaluate bimanual performance
(Chaleat-Valayer et al., 2015, pp. 193-201; Sakzewski et al., 2010, pp. 811-816). AHA, which
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was used in the mentioned studies, and CHEQ, which we used as an outcome measure for
bimanual performance, are instruments that assess different yet interrelated aspects of bimanual
performance. While CHEQ evaluates the perceived performance, AHA measures the observed
performance. The CHEQ subscales account for only a small proportion, between 8 and 25%,
of the observed variance in the AHA (Ryll, Bastiaenen and Eliasson, 2017, pp. 199-209).

Another difference from previous studies was the instruments used to evaluate
unimanual capacity. MUUL is focused on unilateral upper-limb movement quality (Randall,
Carlin, Chondros and Reddihough, 2001, pp. 761-767), while BBT and MMDT are concerned
with speed and dexterity (Mathiowetz et al., 1985, pp. 241-245; Wang et al., 2018, pp. 339-
347). The discrepancy between the relationship levels detected in the present study and those
previously researches may be attributed to the differing tools employed for assessment. Future
studies should aim to reveal whether this discrepancy is related to the evaluation instruments.
In general terms, the present study corroborates the findings of previous studies, which have
demonstrated that there was a relationship unimanual capacity and bimanual performance. The
research to date has not considered the impact of bimanual capacity on bimanual performance.
Another potential area for future investigation may be the results of the current study related to
these two.

The distinction between capacity, the function of the hand in a standard environment at
the highest level, and performance, the perceived or observed function of the hand in daily life,
is an essential one. It should be noted that the capacity to use the hand for a task does not
necessarily imply that that person actually uses their hand for the relevant task in real life
(Krumlinde-Sundholm and Wagner, 2020, pp. 1569-1597; Lemmens, Timmermans, Janssen-
Potten, Smeets and Seelen, 2012, p. 21). The moderate correlation between the affected hand’s
capacity and performance in bimanual tasks, along with the fact that it can only account for 28—
35% of performance in bimanual tasks, indicates that the affected hand’s capacity only reflects
its perceived use in daily life to a limited extent. Conversely, the observation that the capacity
of the contralateral hand is only weakly related to the experience of bothering during bimanual
tasks and is insufficient to account for the observed change in feeling bothered suggests that the
capacity of the affected hand may have played a more decisive role in the perception of
bimanual performance.

The regression analyses indicate that the capacity of the affected hand accounts for 15—
35% of the CHEQ subscales and 16—-17% of the ABILHAND-Kids; bimanual capacity explains
15-33% of the CHEQ subscales and 13% of the ABILHAND-Kids. The results indicated that
the perceived using of the affected hand during bimanual tasks had low predictability based on
its capacity and bimanual capacity. This suggests the existence of other potential factors that
can significantly explain the change in perceived bimanual performance. Klingels et al.
demonstrated that 46% of ABILHAND-Kids was explained by wrist strength and stereognosis
from body structure measurements (Klingels et al., 2012, pp. 475-484). Furthermore, when the
predictability of the bimanual performance of the affected hand capacities evaluated by BBT
and MMDT was examined, it was observed that MMDT was better. Whereas in BBT, the cubes
are taken from one compartment of the box and left in any order in the other compartment of
the box, regardless of the order, in MMDT, the discs must be placed in the holes of the folding
board in a specific order. This implies that MMDT demands greater hand-eye coordination and
precision. The evidence that MMDT is superior at elucidating variance suggests that hand-eye
coordination and sensitivity may be additional contributing factors that can explain perceived
performance.
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The study's limited sample size of 34 children precludes the ability to generalize the
observed results. However, the findings from the current study can inform future studies
utilizing larger samples.

5. CONCLUSION

The study found that the perceived bimanual performance of the children aged 612
with unilateral CP was weakly to moderately related to their affected hand's capacity and
bimanual capacity. The predictability of perceived bimanual performance by these capacities
was low. The aim of upper-limb interventions in these children is to enhance bimanual
performance. The study's findings suggest that improvements in perceived bimanual
performance can be achieved through therapeutic interventions that will increase unimanual
and bimanual capacity.
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1. GIRIS

Radyoloji, Wilhelm Roentgen’in 1895’te yaptig1 teknolojik bir kesif {izerine
kurulmustur. Tanisal radyoloji, yaralanma ve hastaliklar1 teshis ve tedavi etme agisindan tibbin
g6zl haline gelmistir. Teleradyolojinin kokleri, radyografik goriintiilerin telefon hatlar
tizerinden basarili bir sekilde iletildigi 1947’ye dayanmaktadir. Teleradyoloji, uzaktan
gorilintiileme ve yorumlama icin goriintiilerin elektronik olarak kaydedilmesi, iletilmesi,
depolanmasi ve geri alinmasina dayanmaktadir (Bashshur vd., 2016, ss. 868).

Tarihsel olarak, teleradyolojinin temel itici giicii, acil vakalar i¢in mesai saatleri disinda
radyoloji hizmeti ihtiyacinin duyulmasidir. Bununla birlikte, 6zellikle yerel radyolojinin
olmadig1 veya yetersiz oldugu durumlarda, uygun kosullar altinda énemli bir rolii oldugu
aciktir. Ancak, gilniimiizde bazi kuruluglar teleradyolojiyi rutin yorumlar igin de
kullanmaktadir. Teletip ve teleradyoloji uygulamalari1 1990’11 yillardan itibaren gelismekte ve
onemli yatirimlar yapilmaktadir (Perednia ve Allen, 1995, ss. 483; Craig ve Patterson, 2005,
ss. 3). Teleradyoloji, yaygin olarak kullanilan tek teletip uygulamasidir. Diger teletip
uygulamalar1 yaygin kullanim i¢in umut vadeden adaylar gibi goriinse de erken benimseme
asamasinda kalmaya devam etmektedir (Zanaboni ve Wootton, 2012, ss. 1).

Teleradyoloji, radyologlarin kirsal ve uzak bolgelerde konsiiltasyonunu almay1
miimkiin kilar ve hastaneler arasinda goriintiilerin iletilmesine olanak tanir (Paakkala vd., 1991,
ss. 157). Radyoloji boliimleri tarafindan Gériintii Arsivleme ve Iletisim Sistemleri (PACS) ve
dijital sistemlerin yaygin olarak benimsenmesi ve yiiksek hizli veri iletimine izin veren yiiksek
bant genisliklerinin giderek daha fazla kullanilabilir hale gelmesi, bir teleradyoloji hizmet
modelinin gelistirilmesini miimkiin kilmistir. Teletibbin bir alt tiirii olan teleradyoloji,
yorumlayan radyologun bulundugu yerden farkli bir konumda elde edilen tanisal goriintiileri
yorumlama uygulamasidir. Telekomiinikasyon sistemleri araciligiyla farkli konumlar arasinda
tanisal goriintiilerin iletilmesini i¢eren teleradyoloji, radyoloji uygulamalarinin vazgecilmez bir
pargasi haline gelmistir (Binkhuysen ve Ranschaert, 2011, ss. 205).

Hastalara iliskin saglik bilgileri, elektronik kayitlar haline getirildik¢e diinyanin her
yerinden yetkili tibbi personel tarafindan erisilebilmektedir. Teleradyoloji, internet araciligiyla
goriintiilere ve hasta bulgularina erismeyi, herhangi bir bilgisayarda herhangi bir konumda
radyolojik raporlara géz atmayi, gorlintiillemeyi ve yazmay1 miimkiin hale getirmistir. Ayrica
teleradyoloji 6grencilere, doktorlara ve saglik personeline teshis, konsiiltasyon, egitim ve
bilimsel aragtirma i¢in yeni ve giiclii araglar sunmaktadir (Babic, Milosevic ve Babic, 2012, ss.
145).

Teknoloji ve saglik hizmetlerindeki hizli degisimler, teletibbin ve teleradyolojinin
gelecekteki uygulamalardaki roliinii tahmin etmeyi zorlagtirmaktadir. Bu arastirmada,
teleradyoloji alanindaki makalelerin bibliyometrik ve igerik olarak analiz edilmesi
amaglanmaktadir. Bilimsel yayinlarin bibliyometrik ve igerik olarak analiz edilmesi, bilimsel
alanlarin aragtirma egilimlerini takip etmede 6nemli bir adimdir (Stojanowski ve Buikstra,
2005, ss. 98). Bibliyometrik yontemler belirli bir alandaki bilimsel literatiiriin genel resmini
“kus bakis1” degerlendirmek i¢in kullanilmaktadir (Borner, Chen ve Boyack, 2005, ss. 180).
Icerik analizi, arastirmacinin belirli bir alandaki biiyiimeyi gdstermek, ilgi alanlarini ve olasi
thmal edilmis arastirma alanlarmi belirlemek, biiyiik miktarda bilgiyi diizenlemek ve
kaynaklarin tematik siirecini incelemek i¢in yapilmaktadir (Blancher, Buboltz ve Soper, 2010,
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ss. 139-140). Arastirmada bibliyometrik ve igerik analizi yapilarak teleradyoloji ile ilgili
makalelerin profili, tematik yonelimleri ve arastirma oncelikleri incelenmistir. Aragtirmada
teleradyoloji ile ilgili genel bir ¢ergeve olusturularak literatiire katki sunulmaya calisilmistir.

2. YONTEM

Bu arastirmadaki veriler Web of Science veri tabanindan elde edilmis olup kamuoyuna
acik ikincil verilerdir. Bu nedenle arastirma i¢in etik kurul onayi gerekmemektedir. Bu
arastirmada, teleradyoloji alanindaki makalelerin bibliyometrik ve igerik olarak analiz edilmesi
amaglanmistir. Aragtirma verileri, 04.09.2024 tarihinde Tablo 1°de verilen arama adimlari
kapsaminda Web of Science veri tabanindan elde edilmistir.

Tablo 1. Aragtirmaya dahil etme kriterleri

Arama Adimlan Yayn Sayisi

Aranan Anahtar Kelimeler
Konu: “health”
Tiim Alanlar: “teleradiology” or “tele-radiology” or “distance at radiology” or “mobile

radiology” or “mobile tele-radiology” or “mobile teleradiology” or “video systems” or 1.484
“images transmission” or “images storage” or “images retrieval” or “PACS” or “out-of-

hospital consultation” or “out of hospital consultation”

Dokiiman Tiirii: Makale 1.009
Yayin Dili: Ingilizce 960

Arastirmaya dahil etme kriterleri; bilimsel yayinlarin Web of Science veri tabaninda yer
almasi, arastirmacilar tarafindan literatiir taramasi sonucunda belirlenen anahtar kelimeleri
icermesi, arastirma makalesi olmasi ve yayin dilinin Ingilizce olmasidir. Web of Science veri
tabaninda konu diizeyinde ‘“health”, tiim alanlarda “teleradiology” or “tele-radiology” or
“distance at radiology” or “mobile radiology” or “mobile tele-radiology” or “mobile
teleradiology” or “video systems” or “images transmission” or “images storage” or “images
retrieval” or “PACS” or “out-of-hospital consultation” or “out of hospital consultation” anahtar
kelimeleri kullanilarak arama yapilmistir. Arastirmaya dahil etme kriterleri ¢cergevesinde 1991-
2024 yillar arasinda Ingilizce olarak yaymlanan 960 makale arastirma kapsamima almmustir
(Tablo 1).

Bibliyometrik yontemler “yayin, alinti, yazar, anahtar kelime, iilke ve dergi acisindan
genel egilimleri tespit etmek ve ilgili konuya iliskin genel bir ¢ergeve sunmak™ amaciyla
kullanilmaktadir (Martinez-Lopez vd., 2018, ss. 441). Bibliyometrik analizde arastirma
kapsamina alinan makaleler “y1l, iilke, tiniversite, dergi, yazar, atif ve anahtar kelime” agisindan
incelenmistir. Bibliyometrik verilerin analiz edilmesinde VOSviewer programi kullanilmigtir.
Aragtirmanin amaci kapsaminda 50 ve daha fazla atif alan 33 makale icerik olarak analiz
edilmistir.
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3.1. Bibliyometrik Analiz Bulgular:

Web of Science veri tabaninda teleradyoloji ile ilgili 04.09.2024 tarihi itibariyle 960
makale bulunmaktadir. Teleradyoloji ile ilgili bilimsel makalelerin sayisinda son yillarda artig
goriilmektedir. 78 makale ile en ¢ok makale 2023 yilinda yaymlanmistir. Ancak arastirma
verileri 2024 yilinin Eyliil ayinda elde edildigi i¢in 2024 yilinda teleradyoloji ile ilgili makale
sayisinin artmasi muhtemeldir.
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Sekil 1: Teleradyoloji ile ilgili makalelerin yillara gore dagilimi (1991-2024)

Teleradyoloji ile ilgili en ¢ok makale yayinlayan iilkeler sirasiyla; Amerika Birlesik
Devletleri (338), Kanada (74), ingiltere (70), Cin (69) ve Almanya (53)’dir. Tiirkiye 13 makale
ile 21. siradadir (Sekil 2).
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Teleradyoloji ile ilgili 1.711 iiniversite makale yaymnlanmistir. En ¢ok makale
yayinlayan iniversiteler sirastyla; “University of Maryland” (17), “Mayo Clinic” (16), “
University of California San Francisco” (16), “Emory University” (15) ve “Harvard Medical

School” (15) oldugu tespit edilmistir (Tablo 2).

Tablo 2: Teleradyoloji ile ilgili en ¢ok makale yayinlayan iiniversiteler (makale say1s1>10)

Sira No Kuruluslar Makale Sayis1 Atf Sayis1
1 University of Maryland 17 514
2 Mayo Clinic 16 525
3 University California San Francisco 16 523
4 Emory University 15 150
5 Harvard Medical School 15 290
6 University of Pennsylvania 14 342
7 Chinese Academy of Sciences 13 491
8 University of Washington 13 380
9 Environment and Climate Change Canada 12 160
10 Massachusetts General Hospital 12 558
11 Stanford University 12 127
12 University of Toronto 12 400
13 University of Arizona 11 155
14 Karolinska Institutet 10 266
15 Rutgers State University 10 408
16 University College London 10 321

Teleradyoloji ile ilgili 503 farkli dergide makale yaymlanmistir. En ¢ok makale “Journal
of Digital Imaging” (87), “Journal of Telemedicine and Telecare” (33), “Journal of the
American College of Radiology” (19), “Telemedicine and E-Health” (18) ve “Academic

Radiology” (15) dergilerinde yaymlanmistir (Sekil 3).
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Sekil 3: Teleradyoloji ile ilgili en cok makale yayinlayan dergiler

Teleradyoloji ile ilgili 4734 farkli yazar makale yaymlamistir. En iiretken (en c¢ok
makale yayinlayan) yazarlar Benjamin A. Musa Bandowe (6), Mario A. Brondani, (6), Kristian
Dreij (6), H. K. Huang (5), Rifat Latifi (5), Daniel J. Mollura (5), Paul Nagy (5), Lee H.
Schwamm (5), Jeffrey L. Sunshine (5) ve Wolfgang Wilcke (5) oldugu tespit edilmistir.
Teleradyoloji ile ilgili en etkili (en ¢ok atif alan) yazarlar ise Benjamin A. Musa Bandowe (579),

Wolfgang Wilcke (491), Junji Cao (448) ve Lee H. Schwamm (322) olmustur (Tablo 3).

Tablo 3: Teleradyoloji ile ilgili en iiretken ve en etkili yazarlar

Sira Yazar Makale Sira Yazar Atf
No Sayisi No Sayisi
1 B. A. Musa Bandowe 6 1 B. A. Musa Bandowe 579
2 Mario A. Brondani 6 2 Wolfgang Wilcke 491
3 Kristian Dreij 6 3 Junji Cao 448
4 Hk Huang 5 4 Lee H. Schwamm 322
5 Rifat Latifi 5 5 Thomas A. Dewland 186
6 Daniel J. Mollura 5 6 Susan R. Heckbert 186
7 Paul Nagy 5 7 Gregory M. Marcus 186
8 Lee H. Schwamm 5 8 Phyllis K. Stein 186
9 Jeffrey L. Sunshine 5 9 Eric Vittinghoff 186
10  Wolfgang Wilcke 5 10  Richard Wootton 182
11 Thomas A. Dewland 4 11 Yongming Han 175
12 Meghan K. Edwards 4 12 Chong Wei 175
13 Tarek N. Hanna 4 13 Bart M. Demaerschalk 172
14 Susan R. Heckbert 4 14 Kristian Dreij 164
15  Elizabeth A .Krupinski 4 15  Hk Huang 150
16 Paul D. Loprinzi 4 16 Mario A. Brondani 142
17 Gregory M. Marcus 4 17 Imad M. Tleyjeh 105
18 Phyllis K. Stein 4 18 Rabih Halwani 105
19 Eric Vittinghoff 4 19 Peter Schantz 96
20 K. Inamura 4 20 Lina Wahlgren 96
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Teleradyoloji ile ilgili yaymlanan makalelerde 2.851 farkli anahtar kelime
kullanilmistir. En ¢ok; “PACS”, (114), “teleradiology” (82), “telemedicine” (66), “radiology”
(29), “DICOM” (26), “telehealth” (25), “covid-19” (24), ‘“e-health” (20), “artificial
intelligence” (14), “medical imaging” (11), “MRI” (10) ve “radiology information systems”
(10) anahtar kelimeleri kullanilmigtir (Sekil 4).
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Sekil 4. Teleradyoloji ile ilgili makalelerde en ¢ok kullanilan anahtar kelimeler

3.2. icerik Analizi Bulgular

Arastirmada en ¢ok atif alan 33 makale incelendiginde; “teleradyolojinin sagladigi
faydalar”, “teleradyolojinin maliyeti”, “teleradyolojiye iliskin sorunlar” ve “teleradyolojinin
benimsenmesi, kullanimi ve gelistirilmesine yonelik Oneriler” olmak iizere dort ana temaya

odaklanildig: tespit edilmistir.
3.2.1. Teleradyolojinin Sagladig1 Faydalar

Teleradyoloji alanindaki makaleler icerik olarak incelendiginde hastalara, saglik
profesyonellerine, saglik kurumlarmma ve genel saglik sistemine faydalar sagladigi
goriilmektedir.

Teleradyolojinin hastalara sagladig1 faydalar: Teleradyoloji, hastalara uzman saglik
hizmetlerine erisim maliyetini azaltma, hizmetlere erisimi kolaylastirma, daha kaliteli hizmet
alma, ulagim ve zaman gibi faydalar saglama potansiyeline sahiptir (Moffatt ve Eley, 2010, ss.
277; Zennaro vd., 2014, ss. 8). Yapilan bir arastirmada teleradyoloji hizmetini kullanirken
hastalarin ikamet ettikleri yerde kalma olanagindan, seyahat siiresinin kisa olmasindan ve
hastane hizmetine kiyasla daha hizli hizmet siiresinden memnuniyet duyduklari tespit edilmistir
(Jacobs vd., 2016, ss. 3). Benzer olarak Babic ve arkadaslar1 (2012, ss. 147) tarafindan yapilan
arastirmada teleradyoloji kullanimin hastalara alaninda uzman radyologlara erisim, radyolojik
bulgularin ikamet edilen yerdeki saglik kuruluslarindan seyahat ve konaklama masraflar
olmadan kisa siirede elde edilmesi, hastanin isten uzak kalmasini ve belirsizlik yasamasini en
aza indirmesi gibi faydalar sagladigi sonucuna ulasilmistir.
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Teleradyolojinin radyoloji ve saglik profesyonellerine sagladigi faydalar: Radyologlarin
i1 yukii son yillarda artmaya devam etmektedir. Bhargavan ve digerleri (2009, ss. 461)
tarafindan yapilan arastirmada 1991 yilindan 2007 yilina kadar radyolog basina diisen
goriintiileme sayisinda %34°liik bir artis oldugu tespit edilmistir. Bu artisa ek olarak mesai dis1
teleradyoloji hizmetlerini kullanan radyologlar, digerlerinden %27 daha fazla goriintii
raporlamaktadir. Teleradyoloji, saglik profesyoneli ile hasta arasindaki mekansal ve zamansal
iligkiyi kokten degistirmektedir (May vd., 2001, ss. 1879). Teleradyoloji, radyologlarin bireysel
uzmanliktan biiyiik bir agdaki 6nemli bir aktor haline gelmesine ve daha fazla uzmanlagmasina
yol agmugtir (Fridell vd., 2007, ss. 411). Teleradyoloji radyologlarin ve saglik calisanlarinin
siirekli egitim, deneyimsel 6grenme, ag kurma ve isbirligi saglayarak mesleki gelisimlerine
katki1 saglayabilir (Moffatt ve Eley, 2010, ss. 277). Ayrica teleradyoloji radyologlara uzak
uzmanlardan destek alma, isbirligi saglama ve boylece bireysel mesleki ilerleme ve yeterliligi
artirma gibi faydalar saglamaktadir. Teleradyoloji ile radyologlarin radyolojik goriintiileri
okumalar1 ve radyolojik bulgular1 yazmalari i¢in uzak yerlere seyahat etme ve konaklamalarina
gerek kalmamaktadir (Babic vd., 2012, ss. 147).

Teleradyolojinin saglik kurumlarina sagladig: faydalar: Tibbi goriintiileme teknolojileri
gelistikce PACS kullanimi yayginlagsmaktadir. PACS’1n etkili bir sekilde kullanilmasi saglik
hizmeti sunumunda operasyonel (is akisi) verimliligi ve kalitenin artirilmasi, bilgi
teknolojilerine entegrasyonu, siireclerin yenilenmesi ve benimsenmesi gerceklestirilebilir. Bu
ilerlemeyle birlikte, klinisyenler, doktorlar ve hastane yonetiminin zamaninda ve dogru bilgi
alma diizeyi de artar (Van de Wetering ve Batenburg, 2009, ss. 134). PACS kullanimi, tanisal
gorlintiileme boliimlerinde var olan verimsizliklerin ¢ogunu azaltabilir. PACS 6zellikle
radyografinin ayni1 anda yalnizca bir yerde olabilmesi, filmlerin erisim kisitliligi, yanls yere
yerlestirme, kaybolma veya ¢alinma ihtimallerini ortadan kaldirmaktadir. Ayrica PACS ile is
akiglart yeniden tasarlanarak 59 manuel adimin ¢ogunun ortadan kaldirilmasiyla birlikte
maliyetin diisiiriilmesinde ve verimliligin saglanmasinda 6nemli katki sunmaktadir (Siegel ve
Reiner, 2002, ss. 565). Basarili PACS uygulamasi, radyoloji uygulamasinin iiretkenligini ve
verimliligini artirir, nihai raporlarin teslim siirelerinde azalma saglar, filmle ilgili maliyetleri ve
is¢ilik giderlerinin azalmasini destekler. Ayrica film satin alimlarini ve ilgili maliyetleri dnemli
Olclide azaltilmasina, kaybolan veya okunmayan filmleri ve ¢ekim tekrar oraninmi ortadan
kaldirilmasina olanak tanir (Mansoori, Erhard ve Sunshine, 2012, ss. 234). Saglik kurumlar1
teleradyoloji uygulamasi ile yerel uzmanlara olan ihtiyacin azalmasi, kaynak tahsisinin
optimize edilmesi, radyologlar i¢in seyahat ve konaklama masraflarinin olmamasi, sunulan
hizmetlerin kalitesinin artmasi, goriintii saklama ve iletme maliyetinin azalmasi ve daha fazla
kar gibi fadyalar saglamaktadir (Babic vd., 2012, ss. 147-148). Teleradyoloji personel
yetersizligi ve radyolog bulunmamasi gibi sorunlara ¢6ziim olmakla birlikte, uzman
radyologlardan goriis alma imkan1 sunmastyla yanlis teshis ve uygunsuz tedavinin 6nlenmesine
katki sunmaktadir (Coulborn vd., 2012, ss. 708).

Teleradyolojinin topluma ve genel saglik sistemine sagladig1 faydalar: Teleradyoloji,
genel saglik sistemi i¢in vatandaslarin teletip ve telesaglik yoluyla klinik bakima erisimine ve
klinik bakim kalitesinin gelistirilmesine, kent-kir niifus arasindaki saglik esitsizliklerinin
azaltilmasma katkida bulunabilir (Moffatt ve Eley, 2010, ss. 279). Teleradyoloji, uzak
yerlerdeki hastalarin hizli degerlendirilmesi icin etkili bir aragtir. Bu yetersiz hizmet alan yerler
arasinda cografi olarak izole kirsal alanlar ve yetersiz radyoloji uzmani bulunan kent merkezleri
yer almaktadir. Teleradyoloji, radyoloji goriintiilerinin okunmasina yonelik artan talebin daha
iyi karsilanmasini saglayacaktir (Wechsler vd., 2013, ss. 670). Sonug olarak, kentsel ve kirsal
alanlar arasindaki radyolog acigini kapatmanin bir yolu olarak teleradyoloji kullanilabilir
(Paakkala vd., 1991, ss. 157; Matsumoto vd., 2015, ss. 2; Chandramohan vd., 2024, ss. 5).
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Teleradyoloji, radyoloji goriintiilerinin daha hizli okunmasi ve raporlanmasina olanak
saglayarak geri doniis siirelerini kisaltir (Rosenkrantz, vd., 2019, ss. 1677). Teleradyoloji ile
acil servis uygulamalarinda, rapor teslim siiresinde, erisimde, daha hizli tedavide, triyajda ve
kaynak kullaniminda ¢esitli iyilestirmeler saglamistir (Ratib vd., 2000, ss. 336; Saffle vd., 2009,
ss. 361). Craig ve Patterson (2005, ss. 3) ise teletip ve teleradyolojinin saglik hizmetine erisimde
esitligi, saglik bakimmin kalitesini ve saglik hizmeti sunumunun verimliligini iyilestirme
potansiyeline sahip oldugunu belirmektedir. Babic ve arkadaslarina (2012, ss. 147-148) gore
teleradyoloji uygulamasi topluma saglik hizmetlerinin kalitesinin, performansinin ve
ulagilabilirliginin artmasi, uzak kirsal alanlarda daha iyi saglik hizmeti sunma olanagi, uzak
kirsal alanlarda saglik personeli istthdaminin artmasi, niifusun morbidite ve mortalitesinin
azalmasi, ise devamsizligin en aza indirilmesi ve saglik merkezlerinin modernizasyonu gibi
faydalar saglamaktadir.

3.2.2. Teleradyolojinin Maliyetler Uzerine Etkisi

Arastirmada igerik analizi yapilan alt1 makale teleradyoloji ile ilgili maliyetler iizerine
odaklanilmistir. Zennaro ve digerleri (2014, ss. 8) tarafindan yapilan aragtirmada, teleradyoloji
kullanilarak konsiiltasyon i¢in goriintiilere uzaktan dogrudan erisim saglanmasi hekimlerin
hastaneye gelme ihtiyacini azalttig1 ve saglik sistemi kaynaklarinin daha rasyonel ve verimli
kullanilmasini sagladigi sonucuna ulasilmistir. Bu durum hekimlerin hastanede ndbetci olmast
yerine evden calisma imkani1 sagladigi, 6denen ndbet licretlerini ve dolayisiyla bakim
maliyetlerini diistirdiigii tespit edilmistir. Collin ve digerleri (2008, ss. 4-6) PACS’in
uygulanmasi ile ayakta tedavilerde tekrarlanan rontgen filmlerinde ve yatili tedavilerde ise
bilgisayarli tomografide azalma saglanarak maliyet avantaji saglanabilecegini gostermistir.
Benzer olarak Flanagan ve arkadaslar1 (2012, ss. 648) tarafindan yapilan aragtirmada, bolgesel
PACS aglarinin kullanilmasi1 tekrarlanan goriintiileme oranini, maliyeti ve radyasyon
maruziyetini azaltmada yararli olabilecegi sonucuna ulasilmistir. Saffle ve arkadaslar1 (2009,
ss. 358) tarafindan yapilan arastirmada, kirsaldaki yanik hastalarin akut degerlendirilmesinde
teleradyolojinin ve teletibbin kullanilmasinin daha diisiik maliyetli oldugu tespit edilmistir. Bir
diger arastirmada ise teleradyoloji yoluyla yerel bir kii¢iik hastanede bilgisayarli tomografi
taramasi analizinin ekonomik olarak makul oldugu sonucuna ulasilmistir (Plathow vd., 2005,
ss. 1025).

Teleradyolojinin sagladigi maliyet tasarrufu bilesenleri arasinda, ortadan kaldirilan
seyahat, konaklama, hastaneye yatis, tekrar ¢ekim, personel ve yazilima gerekli yatirim yer
almaktadir. Teleradyolojinin kullanimi iiniversite hastanesindeki hastane yataklarini bosaltmis
ve bu yataklar yeni hastalar i¢in kullanilabilir hale gelmistir. Teleradyolojinin saglik tesislerinin
daha verimli kullanilmasina ve maliyet tasarrufunun saglanmasina yol acabilecegi sonucuna
varilmistir (Pedersen vd., 2005, ss. 1364).

3.2.3. Teleradyolojiye iliskin Sorunlar

Teleradyolojinin basarili bir sekilde uygulanabilmesi ve fayda elde edilebilmesi i¢in etik
ve adli tip endiseleri, degisime direng, altyap: eksikligi, dil farkliliklar1 ve okuma yazma
bilmeme gibi insani, kiiltiirel, teknik ve orgiitsel faktorler dikkate alinmalidir (Craig ve
Patterson, 2005, ss. 9). Teleradyolojinin potansiyel faydalar1 kolayca algilanabilse de giivenilir
ve tam islevli sistemleri uygulamak her zaman kolay olmamistir. Teleradyoloji icin tibbi
gorilintiileri  bilgi sistemlerine entegre etmek ve filmleri uygun maliyetli bir sekilde
dijitallestirmek gibi zorluklar bulunmaktadir (Ratib vd., 2000, ss. 339). Teleradyoloji i¢in en
yaygin zorluklar; hastalarin saglik kayitlarina erisim, 6nceki goriintiileme tetkiklerine erisim ve
goriintli kalitesi glivencesiyle ilgili endiselerdir (Alahmad vd., 2024, ss. 2085). Acil serviste
yapilan radyolojik incelemelerde teleradyoloji uygulamasi kullanilirken dijital goriintiilerin
yetersizligi ve goriinti okuyucu hatalar1 nedeniyle goriintii yorumlamasinda klinik olarak
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anlamli tutarsizliklar meydana gelebilmektedir (DeCorato, Kagetsu ve Ablow, 1995, ss. 1295).
Teleradyoloji ve PACS uygulamasinin baglangi¢ asamasinda ag ve bant genisligi sorunlarinin
ve tedarik¢inin ihtiyaglar1 karsilamasina yonelik sorunlarin ortaya g¢ikmasi muhtemeldir
(Mansoori vd., 2012, ss. 233).

Teleradyolojinin  uygulanmasinda  teknolojik  altyapt  sorunlarinin  yanisira
kullanicilardan ve Orgiitten kaynakli sorunlar da bulunmaktadir. Teleradyolojiye yonelik
kullanicilarin  Onyargilari, kullanima yonelik olumsuz tutumlar ve iletisim eksikligi gibi
sorunlar ortaya ¢ikmaktadir (Mansoori vd., 2012, ss. 230). Biitge eksikligi, yetersiz altyap1 ve
kullanicilarin  yeterli beceriye sahip olmamasi gibi kritik organizasyonel zorluklar da
bulunmaktadir (Nigatu vd., 2024, ss. 2). Teleradyoloji sistemlerinin kullanilmasinda finansman,
uygun zaman, son kullanicinin katilimi, saticinin se¢imi, kullanilacak sistemin se¢imi ve
ozellikleri, kullanim kolayligi, sistem kullanimina yonelik egitim, sistemin son kullanici
tarafindan benimsenmesi ve kullanilmas: gibi asilmasi gereken bircok engel bulunmaktadir.
Teknik ve finansal engeller bulunmakla birlikte 6zellikle insan kaynakli engelleri asmak
genellikle daha zordur (Duyck vd., 2010, ss. 73).

T1bbi goriintii giivenligi, dijital goriintiiler ve ilgili hasta bilgileri genel aglar lizerinden
iletildiginde 6nemli bir konu haline gelmektedir. Saglik verilerinin gilivenligini saglamaya
yonelik zorunluluklar, saglik kuruluslar1 hasta bilgilerinin yalnizca mesleki ihtiyaci olan
kisilere ulagmasini saglamak i¢in uygun dnlemleri almakla ylikiimlidiir. Goriintii iletisimleri
giderek acik aglar lizerinden genisledikce ve hastaneler saglik verisi giivenligini saglamak icin
hiikiimet emirleri ve giivenlik yonergeleri tarafindan zorlandigindan, PACS ortaminda tibbi
gorlintii glivenligi acil bir sorun haline gelmistir (Cao, Huang ve Zhou, 2003, ss. 185).
Teleradyoloji ile ilgili énemli bir sorun da kalite standartlarina, verilerin korumasina ve
gizliligine yonelik diizenlemelerin yetersizligidir (Chandramohan vd., 2024, ss. 1).

Legido-Quigley ve arkadaslar1 (2014, ss. 160) tarafindan yapilan bir aragtirmada,
teleradyoloji  hizmetlerinin sunulmasi1 ve genisletilmesinin 6nilindeki engeller arasinda,
malpraktis durumunda sorumluluk konusundaki belirsizlik, veri giivenligi, standart dist
sozlesmeler, kalite raporlama sistemleri, saglik bakim sistemi ve kiiltiirel farkliliklar yer aldig:
tespit edilmigtir. Tiim bunlara ek olarak radyologlar, sevk eden klinisyenlerle etkilesime
girememelerinin 6nemli bir sorun oldugunu belirtmislerdir. Teleradyoloji uzaktan iletim,
goriintii saklama, dolandiricilik, mahremiyet, malpraktis sorumlulugu gibi cesitli etik ve yasal
sorunlar1 giindeme getirmektedir. Bu sorunlari ele almak i¢in ortak bir parmak izi/sifreleme/¢ift
filigranlama sistemi kullanilabilir (Viswanathan ve Krishna, 2014, ss. 753). Teleradyoloji
uygulamalarinda giivenlik, gizlilik, mahremiyet, etkinlik ve maliyet etkinligi 6ncelikli olmali
ve teknolojik geligsmeler takip edilerek gerekli giincellemeler yapilmalidir (Perednia ve Allen,
1995, ss. 487).

3.2.4. Teleradyolojinin benimsenmesi, kullanilmasi ve gelistirilmesi i¢cin oneriler

Teletibbin ve teleradyolojinin belirli durumlarda etkili olduguna yonelik kanitlar
bulunmaktadir. Ancak, hiikiimetler ve saglik kuruluslari teletibbin gelisimini tesvik etmek i¢in
stratejiler iiretmezlerse teletibbin maksimum diizeyde kullanildigi bir diinyaya gecis
gerceklesmeyecektir (Craig ve Patterson, 2005, ss. 8). Murray ve arkadaglar1 (2011, ss. 10) e-
saglik girisimlerinin basarili bir sekilde benimsenmesini ve uygulanmasini tesvik eden veya
engelleyen faktorleri arastirmiglardir. Yeni teknolojinin, uygulayicilarin profesyoneller ve
hastalar ile farkli profesyonel gruplar arasindaki etkilesimler iizerinde olumlu bir etkisi
oldugunu algiladiklar1 ve mevcut personelin organizasyonel hedefleri ve beceri setleriyle 1yi
uyum sagladigi yerlerde benimseme ve kullanma olasilig1 artmaktadir. Ancak uygulayicilarin
bu alanlardan bir veya daha fazlasinda sorun algilamalari, benimseme ve kullanma olasiliklarini
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diistirmektedir. Shah ve digerleri (2015, ss. 1) aragtirmalarinda en 6nemli eksikligin egitim
eksikligi oldugu sonucuna ulagsmislardir.

Teletibbin yaygin olarak benimsenmesinde hala zorluklar bulunmaktadir. Teletip ve
teleradyolojinin benimsenmesinde dort temel faktdr etkilidir. Ilk olarak, kullanicilar igin
sagladigr avantajlar saglik hizmetlerinde teknolojinin benimsenme hizinin belirleyicisidir.
Ikinci olarak, teknoloji benimsenmesi, benimseyenlerin bir teknolojiyi farkli zamanlarda
kullanmaya karar verdigi S seklinde bir lojistik biiylime egrisini takip etme egilimindedir.
Ucgiinciisii, bir teletip uygulamasimin topluma sagladig1 avantajlarin ve maliyet etkinliginin
kanitlanmas1 gereklidir. Dordiinciisii, teletibbin yaygin olarak benimsenmesi igin saglik
profesyonellerine yonelik kisisel tegvikler saglanmalidir (Zanaboni ve Wootton, 2012, ss. 6-7).

Teleradyoloji sistemlerini saglik profesyonellerinin kullanma niyeti iizerinde
kullanicilarin olumlu tutumlarinin olmasi, sistemden elde ettikleri faydalarin farkinda olmalari
ve sistemi kullanirken ortaya ¢ikan sorunlarda hizli destek alabilmelerinin 6nemli etkisi
bulunmaktadir (Duyck vd., 2010, ss. 79). Kullanic1 6zellikleri, algilanan yararlilik ve algilanan
kullanim kolayligi PACS kullanici kabuliinde 6nemli etkileri bulunmaktadir (Aldosari, 2012,
ss. 604). Hekimler, PACS’1n performanslarini artirdigina, teleradyoloji i¢in gereken becerilere
sahip olmak i¢in ¢ok fazla zaman harcamak zorunda kalmayacaklarina inanirlarsa ve sosyal
cevrelerinden tesvik edildiklerini algilarlarsa PACS kullanimini ve teleradyolojiyi kabul etme
olasiliklar1 artmaktadir (Pynoo vd., 2012, ss. 95). Teknolojik degisimlere hazir bulunusluk,
tyimserlik ve yeniliklere agik olmanin yani sira algilanan kullanim kolaylig1 ve algilanan
faydalilik saglik profesyonellerinin teleradyolojiyi kullanma niyeti lizerinde olumlu etkisi
bulunmaktadir (Nigatu vd., 2024, ss. 16-17).

Teleradyoloji, goriintiilerin elde edildigi yerden uzakta radyoloji hizmetlerinin
saglanmas1 anlamina gelmektedir. Teleradyoloji, radyoloji hizmetlerinin genis yelpazesinin bir
pargasi olmal1 ve bu yelpazeye entegre edilmeli, ayr1 bir alinip satilabilir meta olmamalidir.
Teleradyoloji tarafindan sunulan radyolojik raporlarin ve hizmetlerin kalitesi, yerel
radyologlarinkinden daha diisiik olmamalidir. Teleradyoloji i¢in uluslararasi kalite standartlar
olusturulmalidir.  Teleradyolojinin  kullanilacagt durumlarda hastalarin tam olarak
bilgilendirilmesi gerekmektedir (European Society of Radiology /ESR, 2014, ss. 1).

4. SONUC

Bu arastirmada Web of Science veri tabaninda yer alan teleradyoloji ile ilgili makaleler
bibliyometrik ve igerik olarak analiz edilmistir. Bibliyometrik analizden elde edilen bulgulara
gore; teleradyoloji ile ilgili makalelerin yillar itibariyle arttigi, en ¢ok makalenin iilke olarak
“ABD, Kanada, Ingiltere, Cin ve Almanya”; iiniversite olarak “University of Maryland, Mayo
Clinic, University of California San Francisco, Emory University ve Harvard Medical School”
; dergi olarak “Journal of Digital Imaging, Journal of Telemedicine and Telecare, Journal of the
American College of Radiology, Telemedicine and E-Health ve Academic Radiology”; yazar
olarak “Benjamin A. Musa Bandowe, Mario A. Brondani ve Kristian Dreij” tarafindan
yaymlanmustir. Ilgili makalelerde en ¢ok “PACS, teleradiology, telemedicine, radiology,
DICOM, telehealth, covid-19, e-health, artificial intelligence, medical imaging, MRI ve
radiology information systems” anahtar kelimeleri kullanilmistir. Bu bibliyometrik analiz
teleradyoloji ile ilgili aragtirma akisin1 ve makalelerin profilini ortaya koymaktadir.
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Aragtirmada 50 ve flzeri atif alan 33 makale icerik olarak incelendiginde;
teleradyolojinin hastalara, radyoloji ve saglik profesyonellerine, saglik kurumlarina, topluma
ve genel saglik sistemine sagladigi faydalar, teleradyolojinin maliyetler iizerine etkileri,
teleradyolojiye iliskin sorunlar ve teleradyolojinin benimsenmesi, kullanimi ve gelistirilmesine
yonelik oneriler iizerine odaklamildig1 sonucuna ulasilmustir. igerik analizi ile teleradyoloji
alanindaki bilimsel makalelerin tematik yonelimleri ve arastirmada vurgulanan konular
belirlenmistir. Arastirmada bibliyometrik ve igerik analizi yapilarak teleradyoloji alanindaki
gelismelerin genel bir ¢ergevesi ortaya konulmaya calisiimistir.

Etik Kurul Onay1

Aragtirmada Web of Science veri tabanindan elde edilmis olup kamuoyuna agik ikincil veriler
kullanildig1 i¢in etik kurul onay1 gerekmemektedir.

Finansman Kaynagi
Arastirmada herhangi bir finansal destek alinmamagtir.
Cikar Catismalari

Makale tiim yazarlar tarafindan okunmus ve onaylanmistir. Herhangi bir ¢ikar ¢catigmasi yoktur.
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