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Ama- N°roendokrin t¢gmPrler gerek patologl ar ér
artmaseé sonucu son yéegmadrderdaha 8akntederal ko
ettijimiz NET |eri temel alarak deneyi mlerim

Yo°ntkemegncyeg basamak M@dr2kle iemil ade 20B& énda pat
NET tanésé konulan haayatbhaea ¥kayeétsnréol an
-ajreéelarak tedavi s¢reci ve son durumlare te

Bulgular: Hast al arén 27 ( %56. 2) S i er k e88) 525.i¢i.%4 3 . 8)
Hastalarén 14(%29. 1) ¢ nh°roendokrin karsinor
NEC | arén yedisi(%14.5) karacijerde, %#)°r dg¢ (Y
akcijerde ve biri(%2) de kol onda saptanmeéeck
sekizi (%16.6) mide de, bexki (%10.4) pankreas
biri(%2) duodenum da ve biri(%2) de ciltte idi. NET lerin 23(%67.6yaidel1(G1), 10(%29.4)

u grade?2 (G2) ve biri(%»w3) grade 3(G3) ol ara

NEC lerin te¢gmeg cerrahi tedavi sonrasé onkol
akcijer met astazé nepdreinmeyrl eortjainné asl adpét kal naar néan
hastalarén ikisi(%4.1) kaybedildi. Dijer 12

ler sadece cerrahi ve endoskopik tedavi ile tedavi edildiler. Ancak kolonda saptanan 6 cm
-apenda grade 2 WEpmaeghé&. metast a

SonWorl d Health Organization (WHO)2019 yeéel én
ayreme yapélmasé °nemlidir. NEC | ar -ok agre
NET |l er de t¢gmlPregn tam ol adir.aGB NETdekdatedadi dallas € k
zordur.

¢

Anahtar kel i mel er: n®°roendokrin tg¢mer, evr el
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Our tertiary center experience with neuroendocrine (NET) tumors
Halil ATASOY
Recep Tayyip Erdojan University Dep:
Abstract

Aim: Neuroendocrine tumors are tumors that have been diagnosed more frequently in recent
years due to the increased awareness of both pathologists and gastroenterologists. Therefore,
we aimed to share our experiences based on the NETs we followderder.

Method: The records of patients diagnosed with NET by the pathology clinic in our tertiary
center between 2013021 were examined. Patients with insufficient records were called for a
checkup and their treatment process and current status werandned. A total of 48 patients
were identified.

Results: 27 (56.2%) of the patients were male and 21 (43.8%) were female. The median age
(19-88) was 53.5. Fourteen (29.1%) of the patients were diagnosed with neuroendocrine
carcinoma (NEC), and 34 (70.9%ere diagnosed with NET. Seven (14.5%) of the NECs were
detected in the liver, four (8.3%) in the stomach, one (2%) in the small intestine, one (2%) in
the lung, and one (2%) in the colon. 14 (29.1%) of the NETs were in the appendix, eight (16.6%)
in thestomach, five (10.4%) in the pancreas, three (6.2%) in the liver, two (4.1%) in the colon,
one (2%) in the duodenum, and one (2%) in the skin. NETs were detected as grade 1 (G1) in
23 (67.6%), grade 2 (G2) in 1 (3%) and grade 3 (G3). All NECs detectsidetite liver and

lungs received oncological treatment after surgical treatment. Primary origin could not be
determined in six patients (12.5%) because they were diagnosed with liver and lung metastases.
Two (4.1%) of the patients detected with NEC die@atment of the other 12 is ongoing. Grade

1 and 2 NETs were treated only with surgery and endoscopic treatment. However, a grade 2
NET with a diameter of 6 cm detected in the colon had distant metastases. Conclusion:
According to the latest classificatiof the World Health Organization (WHO) in 2019, it is
important to distinguish between NETs and NECs. NECs are very aggressive and have an
average survival of 36 months. Complete removal of the tumor can provide a cure in grade 1
and 2 NETs. Treatment isore difficult in G3 NETS.

Key words: neuroendocrine tumor, staging, prognosis, treatment

GKRKK

N°roendokrin tegmerl oer vegcudun her organeéend
sisteminin bir par-asé olan temterekdiomaf Hi
salgel adekl arénda fonksiyonel, salgél amadéek/|l
ol ar ak gastrointestinal trakt ve pankreast a
enol az, sinaptofi zinnlveeyi ki o nhoogrrnaonnilnar g ivbe d

Kmm¢gnhi st oki myasal boyal a4 avakhacdaitimekgynl @
tespit edilemeyebilir. CD>2, pancreatic ve duodenal homeobox fadt¢PpDX-1), TTF, PAX

1, and ISL1 gibi transkripsiyof a k't °r | er i NETlI erin orjinini be
2019 yéllarénda World Health Organization (W
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tedavi bu sénéflama esas al énarak yapeéel makt
ol masteozmsagés@er ovlei Kerasyon indeksi temel al

UYGULAMALAR: | - ¢ncy¢ basamak medXlezyml kdeé 280 8s é
kKl i niji taraféendan NET tanésé konulan hast
hastal ar &lbatalkl|l eedayir s¢reci ve son dur uml
saptande.

Bulgular: Hast al arén 27 ( %56. 2) S i er k e88) 525.i¢i.%4 3 . 8)
Hastalaréen 14( %29. 1) ¢ h°roendokrin karsinort
NEC | arén yedisi(%14.5) karacijerde, d°rdg¢ (Y
akcijerde ve Dbiri(%2) de kol onda saptanmeéck
sekizi (%16.6) mide de, beki (%10 .(%41)kplendak r e a s
biri(%2) duodenum da ve biri(%2) de ciltte idi. NET lerin 23(%67.6) si grade1(G1), 10(%29.4)

u grade?2 (G2) ve biri(%w3) grade 3(G3) ol ara
NEC lerin t¢gmg cerrahiaviedadadie. sdAhit &@s éhacn lad 1%
akcijer metastazé nedeniyle tané aldeéekl ar én
hastalarén ikisi(%4.1) kaybedildi. Dijer 12
ler sadece cerrahi ve endoskopédavi ile tedavi edildiler. Ancak kolonda saptanan 6 cm

-apénda grade 2 NET wuzak metastaz yapmékt éBu

Tablo 1. NET VE NEC Il er in genel °zellikleri
Lokalizasyon | NET NEC Ky i Kot ¢ Ki-67
diferansiye | dferansiye c1 G2 c3

Mide 8 (%16.6) | 4(%8.3) | 8 (%16.6) 4(%8.3) 4(%8.3) | 4(%8.3)
Apendiks 14(%29.1) 14(%29.1) 12(%25) | 2(%4.1)
Pankreas 5 (%10.4) 5 (%10.4 4(%8.3) | 1(%2)

Kolon 2 (%4.1) 1 (%2) 2 (%4.1) 1 (%2) 1(%2) 1(%2)

Kar aci J| 3(%6.2) 7(%14.6) | 3 (%6.2) 7(%14.6) | 1(%2) 1(%2)
Duodenum 1 (%2) 1 (%2) 1(%2)

Knce ba 1 (%2) 1 (%2)

Akcijer 1 (%2) 1 (%2)

Cilt 1 (%2) 1 (%2)
NET: N°roendookrin tg¢gmer, NEC: N°roendokrin karsinom

SONU¢LAR VE DEJERLENDKRME

NET lerartarf ar kéndal é] éméz nedeniyle ge¢nl ¢k prati

NET il e NEC ayrémé yapmak -ok °nemlidir. ¢¢én
temerl erdior . Tedavilerinde -ok -exietrl it jtreég¢a
tedaviye rajmen s¢grvileri ortalama 36 ayder
temeren iyl veya k°tg¢ dif-@e7Tansdgksioheag®r e my
di feransiye ol-anpl &yi NBCTf & ana ddser yng¢i 1t colza-63 atysenser,
i ndeksine gere t¢mer ¢én sénéfl amadaki yerir
Kmm¢gnhi st oki myasal boyal ar tanéya yar démcé
CDX-2, pancreatic ve duodenal homeobox fadtqPDX-1), TTF, PAX-1, and ISL1 gibi

transkripsiyon faktorl eri NETIl erin orjinini

O
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t¢emereéen endoskopi k veya cerrahi olarak tam o
l okali ze ol sa ve &lesaabil el azrak mamaste&karya
¥zefagus ve anal kanal NETIl erinde bir istisn
il k se-enek dejildir. Kemor-dydyoterapi sonras

GENEL DEjERLENDKRME VE SONUC¢CLAR
Worl d Health Organization(WHO ) 2019 yeéel énda

yapél masé °nemlidir. NEC | ar -ok agresif t¢m
2 NET || er de t¢egmePreéen cerrahi veybmeaesn&dok Epop
sajlayabil mektedir. G3 NET | er de tedaviye ¢
NEC | er den daha iyi ol maséna karkén platin
Kaynaklar

1- R. Strosberg, Taymeyah Aloubah. Neuroendocrine tumorSleisengeand Fordtran's
Gastrointestinal and Liver Disease: Mark Feldman, Lawrence S. Friedman, J. Brandt.11.
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2- Zhaohai YangPathology, classification, and ghiag of neuroendocrine neoplasms arising
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updatedSep 10, 2021.
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of the digestive system. In: WHO Classification of Tumours: Digestive System Tumours, 5th
ed, WHO Classification of Tumours Editorial Board (Ed), International Agency for Research
on Cancer, Lyon 2019. p.16.

4- Roy S, LaFramboise WA, Liu TC, et al. Loss ofr@matinRemodeling Proteins and/or
CDKN2A Associates With Metastasis of Pancreatic Neuroendocrine Tumors and Reduced
Patient Survival Times. Gastroenterology 2018; 154:2060.

5- Kloppel G. Tumour biology and histopathology of neuroendoduneors..Best Pract Res
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1 ¢ NC| BASAMAK MERKEZDE FKBROSCAN DENEYK
OUR FKBROSCAN EXPERKENCE I N A TERTKARY

Do-. Dr. Halil A°
Recep Tayyip Erdojan | niversitesi Teép

halil.rakici@erdogan.edut©O RCK D | D001-558-8667

AmaKaracijerde fibrosisi ve yajlanmayé g°st
bi yopsisidir. Ancak invaziv bir yQ%mwaziebm ol mas
y°ntbaurhma arayékl aréna yol a-mékteér. Fibrosce
karacijer bi yopsi si y apél an(Fiba skora lilea olaha Fi b
korelasyonunu g°stermeyi ama-1adeéek.

Gere- ve XKantemjer.yajhepaoasé Benkdeni ikl e ka
yapélan toplam 33 hasta mevcuttu. Bu hastal a
Bu i ki grubun karacijer biyopsi Il e korel asy
Bulgular. Hast al ar én or t7d)idia fa s tyalka&r €é4n9 1(72 7s i er kel
Karacijer bi yopsi si yapéel an hast a2 fibrogisn 20si
saptande. Yedi hastada F3 fibrosis, alté ha
kroni k hepatit Bannka3s €¢ ildar acHijberrosy &j lder ece
kil opascal cinsinden °1-¢len LSM(-4skoreade st i f
artma g°sterdi. Ayreéca karacijer yajlanma de
°1 - ¢l dg¢ . atiiespl @nbliadeFit s s kor u i 1l e CAP arasénda po
Kl erl emi K fibrozis grubunda LSM ve CAP ar a
Korelasyon katsayésé 0,94906dur yani pozitif

00,0146t ¢r .

TartékhNanal kol i k karacijer hastal é&jénda( NAFL
kroni k hepatitlerde fi-bonsirell &@d-medersVEMTE( e
fibroscan noninvazif bir glPasteogn afi Maigmle:
karacijer sertlijini °l -t ¢g]J ¢ 1 -1 n sensivites

zor ol masée ve tecr¢gbe azl éjeée nedeniyle k ul
fiboroscan Fib4 s koruna g°r e ikarlaecideaehra by ¢ykospeski bsi r

NAFLD hastalarénda CAP dejeri ile LSM dejeri
kat sayeése 0.949) Fi broscan il eri fibrosis
sahiptir.(%94,%97) .

S 0 n WFibroscan kolayu c u z takénabilirnnvazitekbarl| arfalxi
karacijer yajlanmaséné ve °zellikle ileri fi
Anahtar Kelimeler: fibroscan, fibrosis, kara
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Abstract
OURFKBROSCAN EXPERKENCE I N A TERTKARY CENTER
Do - . Dr . Hal i | ATASC

Aim: The gold standard method for demonstrating fibrosis and steatosis in the liver is liver
biopsy. However, being an invasive method and having complications have led to the search
for a noninvasive method. Fibroscan is a rowasive, cheap, portable and reproducible
ultrasonograppased method and is used for this purpose. In our study, wed aion
demonstrate the correlation between Fibroscan and Filtq$ig-4) score in patients who
underwent liver biopsy.Material and Methods. A total of 33 patients underwent liver biopsy
due to steatosis and chronic hepatitis B. Fibroscan was perfornmbdsanpatients and Fib 4
scores were calculated. The correlations of these two groups with liver biopsy were evaluated.

Results The mean age of the patients was 4912y 17 of the patients were male and 16 were
female. F12 fibrosis was detected in 2@ the patients who underwent liver biopsy according

to the Knodell classification. Seven patients had F3 fibrosis, and six patients had F4 and above
fibrosis. Ten of the patients had chronic hepatitis B, and 23 had fatty liver. As the degree of
fibrosisincreased, the LSM (liver stiffness measurement) valuessured in kilopascals with
fibroscan and the FB score also increased. In addition, the degree of fatty liver was measured
with CAP (controlled attenuation parameter). In the statistical asalysre was a positive
correlation between the Fbscore and CAP. The correlation between LSM and CAP in the
advanced fibrosis group was also significant. The correlation coefficient was 0.949, meaning
there was a very strong positive correlation. ThealRe was also 0.014, meaning the current
correlation was statistically significant.

Discussion VCTE (vibrationrcontrolled transient elastography) based fibroscan is a
noninvasive method for measuring the degree of fatty liver and fibrosis in nonatdolesl
disease (NAFLD), as well as fibrosis in chronic hepatitis. Magnetic resonance (MR)
elastography is a method with higher sensitivity since it measures liver stiffness from several
locations, but its use is not widespread due to difficulty of acessack of experience. It was
considered to increase its effectiveness by combining fibroscan with other biochemical markers.
In our findings, fibroscan showed higher compatibility with liver biopsy according t@ Fib
score. CAP value and LSM value shalgestrong correlation in NAFLD patients. (Correlation
coefficient 0.949) Fibroscan has high sensitivity in advanced fibrosis and cirrhosis groups.
(94%, 97%) Cubff value for fibrosis in LSM is accepted as 7.68 kPa (kilopascal) for F1 and
17.5 kPa for FAMeasurements are made with M probe in normal weight patients and XL probe
in obese patients. Recent studies have shown that there is no difference between the two groups

Conclusion Fibroscan is an easy, cheap, portable and reproduciblevesive meftod and
has high sensitivity in showing liver steatosis and especially advanced fibrosis.

Keywords: fibroscan, fibrosis, steatosis, cirrhosis
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Nonal kol i k karacijer
ayr éca kreorndiek fhiebpraotsiitsli
bazl é fi-bnovazamn
Magneti k rezonans( MR)
daha y¢ksek bir

kull anémé yaygén de]j
Fi broscan dijer
déeKenel mekt ¢r .

b i
y °rnitkeimMmi anl nzaosré n@l nkaasrék éwne et ec

rka- yer

rte-I| erde

Bi zim bBdulglkdraureaneégdmrme fhk dmr @cicie

dahay ¢ k s e k
UYGULAMALAR

Bulgular. Hast al ar én

Karacijer
saptande.

bir

bi yopsi si
Yedi

yapéel an

hbtet hdat E@a fFdbr vei

uyum g°stermikKtir.

or t7all)aintai .y aklda sAt9a |l (ax 7%& n

hast a2 fbrogsn
gsta

17 S i
20si

fibro

kroni k hepatit B, 23 ¢ karaciijer yajJl anmas
kil opascal cinsinden °1l|-¢len LSM(-4skoreade st i f
artma g°ascarklar adiyrer yajlanma derecesi CAP
°]l - ¢l d¢. Yapeéelan -dsshkhoreti keeCABnatagé@ed&i po
Kl erl emi K fibrozis grubunda LSM ve CAP ar a
Korelasyon katsayésé 0,94906dur vyani pozitif
0, 0146t ¢r . Bul gular Tablo 1 ve 2 de g°steril
Tabl o1l. Hastal arén genel czell ikl eri

Kc biyopsiile | Fibroscan Fib-4 Skoru

fibrosis derecesi

Belirgin fibrosis En d¢keéegk enlEn dg¢kg¢Kk e

F2  no:20 3.3kp 13.7kp 2.12 4.38

Kl erl emi |En d¢kg¢k elEn d¢Kék

F3no: 7 4.8 17 2.16 3.07

Siroz En d¢kKg¢Kk elEn d¢Kék

F4 ve ¢l 21 25.7 0.6 2.26
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Tabl o 2. Parametrelerin her grup i-inde birbirlerine
CAP LSM FKB4
Korelasyon Korelasyon Korelasyon
katsayé katsayé katsayeée

Grup dejeri) dejeri) dejeri)

Belirgin fibrozis

Kl er | e mi

Siroz

CAP
LSM
FKB4
CAP
LSM
FKB4
CAP
LSM
FKB4

0.235 (0.280)
0.447 (0.032)

0.949 (0.014)
0.182 (0.770)

0.233 (0.706)
0.536 (0.352)

0.235 (0.280)

0.547 (0.007)
0.949 (0.014)

0.125 (0.841)
0.233 (0.706)

0.654 (0.232)

0.447 (0.032)
0.547 (0.007)

0.182 (0.770)
0.125 (0.841)

0.536 (0.352)
0.654 (0.232)

SONU¢LAR V E DEJERLENDKRMEO! ihkaskalracépea( NA
yajJlanma derecesini ve fibrosisi, ayreéca kro
controlled transient el astogr aph3g) Mdgretkl € f i

rezonans( MR) el astogsaftl bjrka-°Vetdpn karac
bir y°ntem ol maséna karkén erikKimin zor ol me
dej il dir. Fi broscan dijer biyokimyasal belir

deéeKeéengégl mg kbtug rg.ul BirZ2imm z dla stkiobumsac agrP rkei kar aci jJ

daha y¢ksek bir uyum g°stermiktir. NAFLD has
korelasyon g°stermiktir. (korelasyon katsayeés
y¢ ks ek sensiviteye sahiptir. (%94, “deg))eri LFM
7.68kPa(kilopaskal), F4 i -in ise 17.5kPa ol
prob, obezlerde ise XL prob ile yapej]l&emeée S
gesterdi ktir. (1

GENEL DEjERLENDKRME VEF iSbtOrN&Wg €t AR kol ay, ucuz,
tekrarlanabilirnoA nvazi v bir y°ntem olup karacijer ya
g°stermede y¢i¢ksek sensiviteye sahiptir.

Kaynaklar

1- Satoshi Oda, Kenichi Tanaka, Ayaka Oshimaet al. Diagnostic Accuracy of FibroScan and
Factors Affecting Measurements. Diagnostics 2020, 10, 940; doi:10.3390/diagnostics10110940

2- Arun J Sanyal, Julie Foucquier, Zobair M Younossi, et al. Enhanced diagnosis afetlvan
fibrosis and cirrhosis in individuals with NAFLD using FibroSdzsed Agile scores. J
Hepatol. 2023 Feb;78(2):2459. doi: 10.1016/j.jhep.2022.10.034. Epub 2022 Nov 12.

3- Xiaotong Xu, Jinglan Jin, Yuwei Liu. Performance of FibroScan in gradirjostis and
fibrosis in patients with nonalcoholic fatty liver disease: A neetalysis. Arab Journal of
Gastroenterology 24 (2023) 1L8%®7.
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AKUT BAZILER ARTER OKL! ZYONUNDA BAKARI LI TRC
VENTRI K! L APl KAL TROMB! SE BAILK KNRBEI YOE®B
SUNUMU

H¢seyin Dur ak,
Recep Tayyip Erdojan | niversitesi, Kar
ORCID: 0006000282485966

¥ZET

69 yakénda erkek hast a, sol kol da ve bacakt.
servisebakvur du. Diff¢gzyon MRGO6de sol bul bus, b i
sulama alanénda akut iskemik | ezyonlar sapta
trombektomi yapéeldée ve bakar el é mamgngerilédg, zy on
Ekokardiyografide LV api kal bl gede 2X 2 o
anjiyografide LAD D1 sonraseée total okl ¢zyon

ve anevri zmekt omi amacéeyla kabhpycersahiasaeh
ile taburcu edildi.

Anaht ar Kel i mel er : Kardi yoembol i k i nme, bazi
LAD tékanéekl éejée, olgu sunumu

Girick

Posterior dolakém i nmes:i nadir g°°r sdhiptek!| e bi
Kardiyoemboli k kaynakl é& i nmeler °neml.i bir
dol akém inmesi hem de kardiyak trombg¢s il i kKk

Olgu Sunumu

69 yakénda erkek hasta, s 0él vkeo | kduas nvae kbi akcaaykett
servise baxkvurdu. MRGOde sol bul bus, bil at e
alanenda akut iskemik | ezyonlar saptande. Ha
bazil er arter okl gambeknamibaiuy @ulbakda& .el Exklte
semptomlaré geriledi ve takiplerde n°rolojik
ventri kgl api kal b°l gesinde akineti k al an Ve
Koroner anjiyografide LA ar teri nde D1 sonrasé total téka
ger ¢l dg. Hasta koroner bypass ve anevri zme
devredi | di . Bakar él & operasyon sonrasé hasta
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kekil 3. Diff¢gzyon MRGOGdDde sol bul bus, bil ater al
akut diff¢sgeposast kEsetl dbepeem enfarkt alanl aré iz

Tart ék ma

Kardi yoemboli k i nme, °czelli kle sol ventri kgl trc
okl ¢zyonl arée acil giri kim gerektiren, d9oglkaswke&mmor
i nmesinin bakarél é trombekt omi ile geril emesi |
mul tidisipliner yaklakémén °nemini g°stermektedi
Sonu-

Kardi yoemboli k inmelerde altta yatan kardiyak n
hat al ar én sekelsiz taburcu edil mesini sajlayabil:]i

NN
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SUCCESSFUL THROMBECTOMY FOR ACUTE BASI LAR AK
AND CARDI OEMBOLI C STROKE DUE TO LEFT VENTR
THROMBUS: A CASE REPORT

ACADE )
&,
>

SRS

H¢seyin Dur ak,
Recep Tayyip ErdojancCldmidv ed ©9igtyy, RDera
ORCID: 0006000282485966

ABSTRACT

A 69-yearold male presented to the emergency department with left arm and leg weakness, nausea, and
vomiting. Diffusion MRI revealed acute ischemic lesions in the left medhilateral cerebellar
hemispheres, and right PCA territory. Basilar artery occlusion was detected, and successful
thrombectomy was performed. Neurological deficits completely resolved. Echocardiography
demonstrated a 212 c¢m mefbventrieulat dpex.cOorbnarg angiagraphyh e a k
revealed total occlusion of the LAD after the D1 branch and 90% stenosis at the D1 ostium. The patient
was referred to cardiac surgery for bypass and aneurysmectomy. After a successful operation, he was
dischargedn good condition.

Keywords: Cardioembolic stroke, basilar artery thrombectomy, left ventricular thrombus, LAD
occlusion, case report

Introduction

Posterior circulation strokes are uncommon but carry high morbidity and mortality. Cardioembolic
strokes costitute an important subgroup. This case illustrates the association between posterior
circulation stroke and left ventricular thrombus.

Case Presentation

A 69-yearold male presented with weakness in the left arm and leg, nausea, and vomiting. Diffusion
MRI revealed acute infarcts in the left medulla, bilateral cerebellar hemispheres, and right PCA territory.
The patient was immediately referred to interventional radiology, where successful thrombectomy was
performed for basilar artery occlusion. Neurotagisymptoms resolved, with complete recovery during
follow-u p . Echocardiography demonstrated an akineti
thrombus. Coronary angiography revealed total occlusion of the LAD after the D1 branch and 90%
stenosis athe D1 ostium. The patient was referred to cardiac surgery for bypass and aneurysmectomy.
After a successful surgery, he was discharged in good condition.

Discussion

Cardioembolic stroke due to left ventricular thrombus is a serious but treatable daukerofc stroke.

Basilar artery occlusion is a lfareatening condition requiring urgent intervention, and thrombectomy
significantly improves outcomes. This case emphasizes the importance of a multidisciplinary approach,
as both neurovascular and caodiaterventions were essential for patient recovery.

Z
111
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Figure 1. Thrombus image at the apex

Figure 2. Coronary angiography showing total occlusion of the LAD after D1 branch and severe
stenosis at the D1 ostium.

NO



 COMFERER,
5 Sy

'

ACADE,
My &
>
SRS

| CHEAS 10th | NTERNATI ONAL CONFERENCE ON HEALTH,

Novemb2,r 2D2ba
| SBN NR6 2-56 99428

o T

Figure 3. Diffusion MRI showing acute &likion restriction in the left medulla, bilateral cerebellar
hemispheres, and right PCA territory (posterior circulation infarction).

Conclusion

Early identification of left ventricular thrombus as a cardioembolic source and timely surgical
management cdead to full recovery in patients with posterior circulation stroke.

NI

ENGI NEE
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CRID CKHAZI SONRASI GELKKEN CEP ENFEKSKYONU
VEJETASYON
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H¢seyin Dur ak,
Recep Tayyip Erdojan | niversitesi, Kar
ORCID: 0006000282485966

¥ZET

80 yakénda eirskkeekmihka skt ar,d inyoonmi yopati (EF %30) , at
nedeniyle uzun s¢redir optimal medi kal tedavi al
yoluyla CRTDi mpl ante edil di. Altéencé ayda CRT cebi éz
v e pl astik cerrahi dejerlendirmesi sonr asé ci |
destr¢gksiyonu ve pereéeglan akéntdegehifrksi yehi neflie
sistem -ékarelde. TEEGde VCSO6den LAOGya wuzanan f
hastal éekl aré kons¢l tasyonu ile infektif endokard
yeniden CRT endikasyonumla d €j € i -in cihaz replante edil medi

Anahtar Kelimeler: CRID, cep enfeksiyonu, infektif endokardit, pacing, vejetasyon

Girik

Kardiyak resenkronizasyon tedavisi (CRT) , il eri
hastalarda mortalite ve morbiditeyi azaltmaktadé
endokardi't gi bi kompli kasyonl ar mortal i-Deyi ar

i mpl antasyonu sonrasé gelkkeajeeaspgaoahekRsyyYoaui me

Olgu Sunumu

80 yakénda eirskkeekmihka sktaar,dinyoonmi yopat.i (EF %30) , at
tanélaré ile uzun zamandér opti mal medi k al t eda
pachg yoluylaCRTD i mpl ante edi |l di . Cihaz implantasyonun
saré renklii pap¢l er | ezyonlar gelikti. Hasta de
burada cilt revizyonu yapal d@onBanadeafmegRrRsti g§bkihnp
gel i kti. Bu akamada hasta klinijimize sevk edil d

NP
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Tart é K ma

CRT-D i mpl antasyonu sonrasé geliken cep enfeksiyor
kompli ke ol abilir. Bu olguda baklangé-ta der maf
ilerl emik ve sistemin tadnmdenesaptt&kmam®!| fmalsréei Iger ekim
l ehine yorumlanmék ve uygun antibiyotik tedavi si

iyilekmesi nedeniyle yeniden CRT endi kasyonu ol m
Sonu-

CRT-Dimplat asyonu sonrasé geliken enfeksiyonlarda er
cihazén tamamen -ékareélmasé mortaliteyi azal tab
bireysel olarak dejerlendirilmelidir
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ABSTRACT

An 80-yearold male with norischemic cardiomyopathy (EF 30%), atridrillation and left bundle

branch block had been on optimal medical therapy for a long time. In 02/2025, he underwddt CRT
implantation with left bundle branch area pacing at another center. Six months later, papular skin lesions
developed over the deé pocket. Despite dermatology and plastic surgery interventions, spontaneous
pocket dehiscence with purulent drainage occurred. He was referred to our clinic, where the infected
system was completely extracted. TEE revealed a mobile fibrillary mass iegtéraim the superior

vena cava to the left atrium, consistent with vegetation. Infective endocarditis therapy was initiated in
consultation with the infectious diseases department. During falfmvhis EF improved to 48%, and

since CRT indication was ntonger present, the device was notimplanted. The patient was
discharged in good condition.

Keywords: CRTD, pocket infection, infective endocarditis, pacing, vegetation

Introduction

Cardiac resynchronization therapy (CRT) improves morbidity and ntgrialiselected patients with
advanced heart failure and conduction abnormalities. However, eelated complications such as
pocket infections and infective endocarditis may result in significant morbidity and mortality. Herein,
we report a case of CRID pocket infection complicated with intracardiac vegetation.

Case Presentation

An 80-yearold male with norischemic cardiomyopathy (EF 30%), atrial fibrillation and left bundle
branch block had been receiving optimal medical therapy. In 02/2025D0RAasimplanted with left

bundle branch area pacing at another center. After 6 months, yellowish papular lesions appeared over
the CRT pocket. The patient was referred to dermatology and plastic surgery, and a pocket revision was
performed. Despite these intentions, spontaneous pocket dehiscence with purulent discharge
occurred, and the patient was referred to our clinic. The infected system was completely removed. TEE
revealed a mobile fibrillary structure extending from the superior vena cava to thedeft abnsistent

with vegetation. Infective endocarditis therapy was initiated. During fellpwEF improved to 48%,

and since CRT indication was no longer present, devimapkantation was not performed. The patient

was discharged in good condition.
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Figure 1. Admission ECG at our clinic (paced rhythm with narrowed QRS).
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Figure 2. TEE showing a fibrillary vegetation extending from the SVC to the LA.
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Figure 3. Final view at the end of CRD implantation (left bundle branch area pacing).
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Figure 4.Destruction of the CRT pocket with purulen
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Discussion

ENGI NEE

CRT-D infections are rare but serious complications that may progress to systemic infection and

infective endocarditis. In this case, despite initial dermatologic and surgical intergeiiti@infection

progressed, necessitating complete device extraction. The TEE finding of fibrillary mass extending from
SVC to LA supported the diagnosis of infective endocarditis, and antibiotic therapy was initiated. Since

left ventricular systolic furtton improved, CRT indication was no longer present, and device re

implantation was avoided.

Conclusion
Early recognition and multidisciplinary management of @Rlated infections are crucial. Complete

system removal is often required, andmplantationshould be individualized based on patient status

and indications.
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Ek ZAMANLI PROKSI MAL RCA TOTAL OKL,; ZYONU VE
TROMB,| SL LEZYONLA BAKVURAN STEMI OLGU
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¥ZET

Akut koroner sendrom (AKS), °zellikle -ok damar
morbidite ile seyreden acil bir dur umiklezyon Ay né ¢
saptanmasé ol duk-a nadirdir. Bu olgu sunumunda,
tot al okl ¢zyonu ve proksi mal s ol °n inen arter

yakéndaki erkek hasmaeéntledmaai gli espaukpbanhagdgieri kK

Anaht ar kel i mel er: STEMI , RCA okl ¢zyonu, LAD tro
Girik

Akut koroner sendrom (AKS), °zellikle -ok damar
mortaliteye yodr vamdari.l edymécidnda ri kdi maj °r damar
gor ¢l mesi nadirdir ve klinifi daha ajér seyredeb

hem de LADG6de trombg¢gsl ¢ kritik | ezyondabaesiniinan bi
sunmaktayeéez.

Olgu Sunumu

47 yakénda, bilinen diyabet mellitus tanél é er ke
aci l servise bakvur du. Hasta cezaevinde kal makt a
D¢zenkiul i aaemé yoktu.

Fizi k muayene bul gul ar ée:

- TA: 110/75 mmHg
-Nabez: 65/ dk

-Dijer sistem muayeneleri dojal seéneérlar i-indey

Ekokardiyografi: EF %45, septum ve inferior duvarlarda hipokinezi mevcuttu.

Laboratuvar:
-Troponin: Bregatfur u anénda
-Tokluk kan kekeri: 303 mg/dL
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Koroner Anjiyografi:
-RCA proksimal segmentte %100 tot al okl ¢zyon (cu

-LAD proksi mal segmentte %99 stenozlu ve trombg¢s
Kkl em sérasénda hasta ventriki¢gllersifn g irliatsmionsaa j(

|l ezyona bal on vV e il a- sal enéeml e stent u

Yojun bakém ¢nitesinde stabil takip edilen hast
taburcu edildi.

Tart ek ma

Ayné andeapiikkair darnyaa l arterde ciddi | ezyonl arl a ba
damar dejerl endir mesi ve eK zamanl é& revaskg¢l ari z
i s kemi ve atipik prezentasyonolr ias-kaibia rnmenkatketdai ,r .b
nor mal troponin d¢zeylerine rajmen EKG ve EKO |
anjiyografi ile kritik | ezyonlarén saptanmaseé s a
Sonu-

-¢tok damar hast abgeaj ar eddan ArKKSeno EKG ve EKO dej
- Nor mal troponin déezeyl eri taneé)
-Proksi mal RCA + LAD |l ezyonlaréyla gelen ol gul ar
-VF gi bi ciddi aritmiberkamedhezl ieyimiedmmal st ewien iP
kekil A-ékl amal ar é

kekil 1. Proksi mal LADO6de trombe¢gsl ¢ kritik lezyo
kekil 2. Proksi mal RCAbda tot al okl ¢zyonu g°°ster
kekil 3. ve2,aVP derivasyonlarénda belirgin ST e

depresyonu g°steren bakvuru EKGOsI
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kekil 1. Proksi mal LAD6de trombg¢sl ¢

koroner anjiyografi
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kekil 3. D2, D3 ve aVF derivasyonlarénda belirgin ST
g°steren bakvuru EKGO6si .
ABDULKADIR. YAZICT 1D:704052 24-JUN-2025 09:08:28 RTE-DEFLT ROUTINE RECORD
22-JUL-1977 (47 y1) Vent sate 91 BPM ‘Nommal suus rhythm
Male Unknown PR interval 152 ms ‘Minimal volta; geukmforLVH may be normal variant
QRS duration 102 ms ST elevation. consi m&mhlmlw\wyumnm
Room: QTQTe 372457 ms * ACUTE M1/ STEMI *
Loc1001 P-R-T axes 13 59 83 (‘onuder Tight ventricular involvement in acute inferior infarct
Abnormal ECG
Technician:
Test ind:
Med:
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SI MULTANEOUS PRESENTATI ON OF PROXI MAL RCA T
AND PROXI MBABLTHROMBOTI C LESI ON I N A STEMI
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ABSTRACT

Acute coronary syndrome (ACS) is a Hitereatening condition associated with higbrbidity

and mortality, particularly in cases with multivessel disease. The simultaneous presence of
critical proximal lesions in two major coronary arteries is extremely rare. Here, we present the
successful percutaneous interventional management ofyaa4éld male patient admitted

with simultaneous proximal right coronary artery (RCA) total occlusion and proximal left
anterior descending artery (LAD) thrombotic critical lesion.

Keywords: STEMI, RCA occlusion, LAD thrombus, simultaneous lesions, @areatis
coronary intervention

Introduction

Acute coronary syndrome (ACS) is an emergency condition that can cause significant morbidity
and mortality, particularly in patients with multivessel disease. The simultaneous presence of
proximal critical lesiongn two major coronary arteries is rare and may present with more severe
clinical outcomes. In this case, we present the emergency management and successful
intervention of a patient with proximal RCA total occlusion and proximal LAD thrombotic
critical leson.

Case Presentation

A 47-yearold male patient with known diabetes mellitus presented to the emergency
department with chest pain persisting for 1.5 hours. The patient was incarcerated. He had a
history of smoking and a positive family history. He wast on regular medication.

Physical examination findings:
- Blood pressure: 110/75 mmHg
- Heart rate: 65 bpm

- Other systemic examinations were within normal limits.

Echocardiography: Left ventricular ejection fraction was 45%, with hypokinesia geftem
and inferior walls.
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Laboratory:
- Troponin: Negative at admission

- Postprandial blood glucose: 303 mg/dL
Coronary Angiography:
- Proximal RCA: 100% total occlusion (culprit lesion)

- Proximal LAD: 99% stenosis with thrombus

During theprocedure, the patient developed ventricular fibrillation (VF). Defibrillation restored
sinus rhythm. Balloon angioplasty and dwigting stent implantation were successfully
performed in both lesions.

The patient was monitored in the intensive care anit discharged with improved ejection
fraction and clinical recovery.

Discussion

In STEMI patients presenting with severe lesions in two major epicardial arteries
simultaneously, rapid diagnosis, multivessel assessment, and simultaneous revascularization
are crucial. Diabetic patients have a higher risk of silent ischemia and atypical presentation,
which may lead to delayed diagnosis. In our case, despite normal troponin levels, suspicion
raised by ECG and echocardiographic findings and timely coronanpgaaghy enabled
detection of critical lesions and successful treatment.

Conclusion

- Early ECG and echocardiographic evaluation is essential in ACS patients with multivessel
disease.

- Normal troponin levels should not rule out the diagnosis.

- In cases \th proximal RCA and LAD lesions, simultaneous intervention may reduce
mortality.

- Prompt management of |Hiareatening arrhythmias such as VF and successful PCI are key
determinants of recovery.

Figure Legends
Figure 1. Coronary angiography showing pnoal LAD thrombotic critical lesion.

Figure 2. Coronary angiography demonstrating proximal RCA total occlusion.

Figure 3. Admission ECG showing marked ST elevation in leads D2, D3, and aVF with
reciprocal depression in D1 and aVL.
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Figure 1. Coronary angiography showing proximal LAD thrombotic critical lesion.

Figure 2. Coronary angiography demonstrating proximal RCA total occlusion.

L

=0



\LQ’"HMQ
= Ve

| CHEAS

10t h

I NTERNATI ONAL

CONFERENCE ON HEALTH,

AD 2B a

Novembzr
| SBN NR6 2-56 99428

ENGI NEE

Figure 3. Admission ECG showing marked ST elevation in leads D2, D3, and aVF with

reciprocal depressiomiD1 and aVL.

ABDULKADIR. YAZICT 1D:704052 24-JUN-2025 09:08:28
22-JUL-1977 (47 1) rent. sate 9 BPM | Nomal sims shytun
Male | Unknown PR interval 12 ms

QRS duration 102 ms sr em—u ion, cuside et
Room: QTe 32457 ms ACUTE MI/ STEMI *
Loc:1001 T axes 1359 83

Abnormal ECG

Technician:
Test ind:
Med:
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KONUS ARTER Tl KANMASI NA BAJLI ST ELEVASYONL
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ORCID: 00060002-8248-5966

¥ZET
Konus arter gemaeltlerkhe ( R€A)Kkoproksei mal i nde il
alanée nedeniyle ventrike¢ler aritmiler a-ésén

bajl e olarak ventrik¢gler aritmiler ve ST sedg
konusatr t ékanékl é&jéna bajlé yaygén ST segment

uygul anan 87 yakéndaki kadéen hastayée sunmakt
Anahtar kel i mel er: Konus arter, ST el evasyon
Girik

Konus arter, éxajyodvant(rRWKQN) ,- éknfundi bul um v
kéesméné besler. Anatomik ve fizyolojik °zell
ve ST elevasyonu gibi ciddi klinik tabl ol ar
tekeanpekh bajle geliken ST elevasyonu ve y®°ne

Olgu Sunumu

87 yakénda kadén hasta, nefes darl éjée ve gen
¥zge-mi Ki nde hi pertansiyon, di yabetes me | |
hiper | i pi demi , intestinal metapl azi ve gastri:
Cedrina, Novorapid, Lantus, Redepra, Mictonorm, Ayra Plus, Benipin, Lipitor, Lasix ve Panto

yer al makt ay
Vital bul gul ar : TA 140/ 75 mmHg ,e nnadbeészt el D 1
Fizi k muayene: GKS 3, ent ¢be ve mekani k ve
sekresyon sesleri duyuldu. Kalp sesleri-$2 mevcuttu. 150 mi i dr

Laboratuvar: Kreatinin 5.5 m@RPRL/,mg/L, traponid 3 8 mg
280 ng/L, WBC 18x10~3/ 0L, hemoglobin 8.8 g/d
laktat 1.7 mmol/L idi.

EKG: Sing¢s rd3tavH avilvev3¥diderDd asyonl arénda ST ¢

Ekokardiyografi: EF %40, apikah i po ki ne zi ve hafif mitral, é
saptande.

Hast a, aci l serviste akut b°brek yetmezli]i
bekl erken VT geli«kt:i ve kardiyoversiyon uyg
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elevasyonunedeni yl e akut koroner sendr om °n
Koroner anjiyografi: Konus arterde tromboz
ol uktur mayan aterosklerotik plaklar izlendi
bakl ande. Takiplerinde hipotansiyon ve angr
yojun bakémda takip sérasénda exitus ol du.
kekill er
kekil 1. Acil servise gelik EKGOsI
1 aVR W
M

2. Knferiyor ve anterolateral derivasy
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ABSTRACT

The conus artery usually arises as the first branch of the proximal right coronary artery (RCA) and
supplies the right ventriculaoutflow tract (RVOT), infundibulum, and the upper interventricular
septum. Due to its supply area, it has important clinical implications in terms of ventricular arrhythmias.
Occlusion of the conus artery may lead to ventricular arrhythmias aisé@iienelevation. Here, we
present the case of an-8@arold female patient with diffuse S§egment elevation due to conus artery
thrombosis, who was managed conservatively.

Keywords: Conus artery, ST elevation, ventricular arrhythmia, coronary angiography

Introduction

The conus artery supplies the RVOT, infundibulum, and upper part of the interventricular septum.
Occlusion of this artery may cause itfereatening clinical scenarios including ventricular arrhythmias
and widespread S3egment elevation. In thisise report, we present an elderly patient with conus artery
occlusion and diffuse ST elevation.

Case Presentation

An 87-yearold female patient presented to the emergency department with shortness of breath and poor
general condition. Her medical histangluded hypertension, diabetes mellitus, chronic kidney disease,
dementia, hyperlipidemia, intestinal metaplasia, and gastritis. Her medications included Modet, Cedrina,
Novorapid, Lantus, Redepra, Mictonorm, Ayra Plus, Benipin, Lipitor, Lasix, and Panto

Vital signs: Blood pressure 140/75 mmHg, heart rate 101 bpm, SpO2 94% with oxygen support.

Physical examination: GCS 3, intubated and mechanically ventilated. Coarse secretory sounds were
heard in the lungs. Heart sounds were S1 and S2. Urine outpst ¥ ml.

Laboratory: Creatinine 5.5 mg/dL, urea 338 mg/dL, albumin 2.3 g/dL, CRP 217 mg/L, troponin 280
ng/ L, WBC 18x10~3/ 0L, hemoglobin 8.8 g/dL. Blood
1.7 mmol/L.

ECG: Sinus rhythm 115 bpm, ST elevatioeads D313, aVF, aVL, and V&.

Echocardiography: Left ventricular ejection fraction was 40%, with apical hypokinesia and mild mitral,
aortic, and tricuspid regurgitation.

During her stay in the emergency department, she was diagnosecoutith kidney injury and
pneumosepsis. While awaiting ICU admission, she developed ventricular tachycardia (VT) requiring
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cardioversion. Postardioversion ECG showed $EBgment elevation, prompting urgent coronary
angiography.

Coronary angiography: Throrobis of the conus artery was detected, while other coronary arteries
showed only nombstructive atherosclerotic plaques. The patient was managed medically with DAPT,
betablocker, and statin therapy. Despite supportive care, she developed hypotensianudad
requiring hemodialysis. She eventually died in the intensive care unit.

Figures
Figure 1. Admission ECG.

2Smm's  10mmmV  40Hz 9010 12SL241  CID:1 EID:  EDT: ORDER:OIEI7751
Pagelo

Figure 2. STsegment elevation in inferior and anterolateral leads.
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Figure 4. Coronary angiography showing patent RCA and occluded conus artery with thrombus.
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MAVK D¥N! k! MDE SAJLIJI N YENK ROTASI: KKLKN
TEDAVKLERKNKN GELECEJK

ACADEY,

0

Do-. Dr. Aydanur A
1G¢megkhane | niversitesi, Sajl ek Bili-mleri
0006:00015594404X

¥ZET
K¢resel Pkl i m dej i ki kI ijJi, yal nézca -evre
s¢rdegreglebilirliJini de dojrudan etkil emekt e
ve karbon ayak i zi d¢keéek sajl ek uygul amal ar €
betenl ekti ] yeni bir paradi gmdcaecern .ni Bugeeéel
tartékarak, yexi/l hastane wuygul amal ar é, d¢ K¢
il a- creti mi ve dijital sajl ek teknolojil et

etmektedir. LitéZ@2a2% ey alnlassreEathasyay2amladnméxk 6

i -ermekte olup, °zellikle kanser tedavisinde
analizine odakl anmaktader. Bul gul ar , kar bon
entegrasyonununhemmay et hem de hasta g¢venlijJi a-eséi
g°stermektedir. Ayr éca, yapay zek© destekl]
teketi mini azalttejée ve klinik dojruluju ar
profesyone | eri nin s¢grdegreglebilirlik temelli far ke
g¢-lendirilmesi ve multidisipliner -evresel
Bu -al ékma, mav i d°n¢kKem vi zylojikve etik boyutuew e s i nd
vurgul ayarak gelecejin i klim dostu sajl ek si
Anahtar Kelimeler: Ma v i d°n¢Kgém, i klim dostu sajl ék, S
hastane uygul amal aré, yapay zek© ve sajl ek t

oo



@“mwmg,,,&d
<

'y

SRS

| CHEAS 10th | NTERNATI ONAL CONFERENCE ON HEALTH, ENGI NEE
Novemb2yr 2DR2IBa
| SBN NR6 2-56 99428

THE NEW ROUTE OF HEALTH IN THE BLUE TRANSFORMATION: THE
FUTURE OF CLIMATE -FRIENDLY CANCER TREATMENTS

ACADEY,

0

Assoc. Dr. Aydanu AYDIN 1
!1G¢emegkhane University, Faculty of Health Sc
0006:0001:5594404X

ABSTRACT

Global climate change directly impacts not only environmental systems but also the
sustainability of healthcare delivery. Theoncept of the @ABl ue Transf
new paradigm that integrates ecological adaptation anddwlon strategies into healthcare
systems. This review explores the future of clirfaendly cancer treatments by analyzing
green hospital praces, lowemission radiotherapy systems, sustainable pharmaceutical
manufacturing, and the environmental effects of digital health technologies. A literature review
of 68 scientific studies published between 2015 and 2025 revealed that cancer care can
significantly reduce its environmental footprint through eneefficient interventions,
optimized waste management, and-tifele assessment approaches. The findings demonstrate
that integrating carbeneutral health policies into clinical practice yields &fés in both cost
effectiveness and patient safety. Furthermore, artificial intelligdraseed diagnostic and
treatment planning tools have been shown to decrease energy consumption while improving
clinical accuracy. The review concludes that enhancirggaswability awareness among
healthcare professionals, strengthening green supply chains, and developing multidisciplinary
environmental health policies are key to the ecological transformation of cancer care. By
emphasizing the ethical and environmentaiehsions of oncology within the vision of Blue
Transformation, this study provides a strategic roadmap for the development of future-climate
resilient and ec@onscious healthcare systems.

Keywords: Blue transformation, climat&iendly healthcare, susteble cancer treatment,

green hospital practices, artificial intelligence and health technologies
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1. GKRKKk

A Mavi d°ng¢Keé mo kavr ameé, ekol oj ik sénérl ar |
s¢re-lerini vurgul ar; kgegmalkl aklee maewni zekWamke
kull aneéel sa da bur ada Amavi d°n¢ kK¢ mde saj l
s¢rdegreglebilirlik i lkelerine uygun sajl ék si

hi zmetl erinin dojrudamonlvae edeéel ayzlad t makporkaeg

arteéer mak:; pl asti k, enerji, ul akém, atek y°n
d°n¢kem s¢grecinde hasta yarar éné, adal et i, k
Kkl im dejikiklijJi yalnéanaimisan- swafjeé£¢lénsgored
do°n¢kmeg kK d.Bwumdd ké r, °zelli kle kanser a-éseén
kirl i 1171, UV radyasyonu, -evresel]ikincii si nl er
de, mevcut Kemderribd&kéemlgsikd e il eri teknol oji
ul akém, atéek ¢reti mi y ([¥.Bark i kKarlkeam ayakneikz ii
y°ntemlerini i kl'ime uyumlu hale getirmek ge
sistemati k ol arak inceleyerek Aiklim dostu Kk
sistemsel yakl akéeml ar é dejerl endir mek, aval
y°nelimlere I Kar et et mek vV e sajl anmmpkoéesy
Kapsamémeéz, cerrahi, radyoterapi, si stemi k t
s¢re-lerini i -erir; ancak -ok erken preklini
model |l eri) odakl anmak yeyadlklegk @gmll &erce kd evsjaiarnt mee
Kkl im Dejikikliji, ¢evresel Zorluklar ve Kan
Kkl im dejixkikliji, ©°©zellikle hava kirlilifji,
yoluyla kansef3.¥Z2ealkliink|l erpa&mtaibk dli rmadde (PM
deké akcijer kanseri riskini artérdéjeée gibi
[4.Ayréca i klim afetlerinin sajlék altyapeéseén:
olabilmektedif4].

K¢resel -apt a, sajl ek sistemi faaliyetl erini
50i ni ol ul@tQ@Qmkmalka jaid €Y zel i nde, mol ek¢l er t aneé
yojun ila- ¢retim stgirmr-leei atakapemitokakleri
i zine °neml i [4kkaa rkseedra tbauk é&umméumrén kar bon ayak i
sénéfl aifbdeée Dol alidlainr ener j i t¢keti mi (el ektril
hasta ve personellua Kk &€ meé il a- creti mi, paketl eme, I
kull anéml ék <cihazlar), atéek y°neti mi, steri
konferansl ar , altyapeder . Bu unsurl ar én g°
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organ zasyonuna bajlée olarak dejikir; °rnejin r
da cihaz verimlili]jPyle dejikkenlik g°stereb
Kanser Tedavisinde Kklim Dostu Yakl akeémlar

Bu b°l ¢mde, her tedavipodtaa nésnidyae lilkelriim vdeo sltiut ey
°rnekl er incelenecektir.

Cerrahi Onkoloji: Cer r a hi m¢dahal el er , ener ji yojun ar
s¢re-lerine, tek kull anemléek mal zemel ere ve
karban ayak I zini azal tabilir: Yeni den kul | an
altyapéséyla), ameliyathane enerji y°neti mi

operasyon planlamasé ile kamu t akeéunal aonpétm mi
protokolleridir. FI' ynn ve ark. (2025) -al ex
kull anéménén azH]l vaékl éma sse¢ r°en-etrei |lammexltiiyrat hane |

ameliyat protokol | er3. Bungnlg il laimatyea, baearl raanteikt €

-al ekxmalaré I|literat¢grde hengz g°receldli ol ar a
Radyoterapi / Radyasyon OnkolojisRady ot er api , yé¢ksek enerji

sistemleri, uzun -al ékma saatleri °nleamkémbge]
-evresel y ¢k taker . Ancak l'iterat¢rde bu j
Hi pofraksiyon (az sayéda daha y¢ksek doz f
kull anémé, hasta ul akeéem i ht iy alc @], Cihazneserjij i t ¢ |
optimizasyonu: Radyoterapi chitelerinin f
ékek/ i klimlendiZ2. met élot oanrzaaslytoénnué vV e ger i do
prosede¢rl erinde kull anél an sarf |kobeti Banmwle!l er i n
et al ., 2024). Yerel mer kezl ekme / erikim co
optimizasyonu, hast . uBawéml vyl mg kaz al2tolad )

Environmentally Sustainabs@en®Radiradyont dhapip
s¢rdereéeglebilirlik pl anl ar éné nasé.l kur abi | e

ATransitioning to Envi rr-Reganelnitean tl yR&diisd tah enradbgd

radyoterapi b°1l ¢ml &r ionpitni ma lzeek tertinke kvuel | qaenréeankes
°nl eme °nefelil eri yer aler

Téebbi Onkol oj i S5i sStiesmiekmi k e nfeetdearvapi , I mm¢not
tedavil er gi bi y°nteml erde s¢erder el ebi il
optm zasyonu / aral ékl é& dozl ama: ¥rnejin, pemt
-ékartél masée °nerisi, hasta ul akémeé, infg¢gzy
azal t en®llgMAmjjdralrék temel | i dozl ama [/ doz ban
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hastanén kil osuna g°re ayar |l apm@méikald oszh &ruilngan
payl aktérma: A-él mamék il a- «kKikeleriederbird
Teleonkol oji [/ wuzaktan wuygul amal ar: Hastal ar én
ulakem kaynakl & emisyon azaltémeder. ¢ok ku

atéeklarénén azaltél maséedér .t eMiknii kduemw daetné kksaé-zé
tedaviden ka-énmadeér (Choosing Wi sely il kel e
cancer care: impacts and implicationso makal
vurgul dghAexkéeca, YRHOR4)ve adrelkk.masénda, adjuvan

ve 4 haftaleék dozlama senaryol ar énéita87yol cul

oranénda azaltahz18lece] i belirtilmiktir

Abl at i f / Ter mal / Fot odi nami kBu kategdridekibo t e k n o
y°ntemler, genellikle | okalizasyon avantajé,
potansiyel. nedeniyl e -evresel avantajl ar
hi perter mi: Manyeti k nanopa(rAMFK)e kd latré&md aa |l @ @
t ¢ mer b°l gesi ni hedef al ma s e[10]. Krigoablasyondto k uy a
i mm¢gnoterapi (cryoi mmunot herapy): Yerel doku
potansiyeli (Cryoimmunotherapy) Fotodinamik terapi@ T) / | azer dest ekl i
uyaréel mék fotosensitizer kullaneméeyla se-ici
Treatment) Ablatif + imm¢gnoterapi kombi nasyc
a-€ej a -ékmase ver api ¢ée nuyaanr €éi mimM¢genosest emi k €
(combinatori al abl ation/ i mmunotherapy) Nanorg
Hedef | i il eti m, kontroll ¢, sal ém, mi ni mal y @
uygulamaya tam olarak gienmi Kk ol sa da, °czelli kle enerji %
avantaj sunma potansiyelleri l'iterate¢rde vur
KI'i ni k Ar akt ér mal ar vV e Delniemmeld e mad @ K tS& rr g Ir ar
aktiviteleri, denelkéulgerwenms, ni mjesti k|l ee ©°al
kaynajéedér. Flynn ve ark. (2025) -aléexkmaseénd
katkéesé vi@rgul anméxkteéer

Bazée °nerilen stratejiler:

T Karbon ayak i zi °l -¢m¢g |/ karbon raporl ama

T Yer el hmast/a kaalkliéezl eme
1 Dijital konferans / hibrit modeller

T Ara- paylakéemé, |l ojistik optimizasyonu

no
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T Yexkil klinik arakterma protokoll eri ( Gr ee
ASCO taraféndan yayénlanan AClIli mate Change a
de, onkol oj i toplulujunun arakteéerma s¢re-1 e

°ner meR]t edi r

Tablol.Kar kél akt érmal & tablo: Kklim dostu yakl a
Tedavi Bakl éca Avantajlar Sénérl an ¥rnek ¢al ¢
Yak!| ak é Dostu Strateji Riskler

Radyoterapi Fraksiyon Azalan cihaz T¢m t ¢ mP r Lichter et al. (2022)

(o]l

(hipofraksiyon) sayéséneékul | an ér tiplerinde uygun (redjournal.org
ul ak émé olmayabilir,
biyolojik etki

séneéerl ar €

Sistemik Tedavi | Ar al ékl @ Hasta ulKIlini k s c Strohbehnetal2024)
C

(pembrolizumab) | (6 haftada bir) inf¢gzyorekdej er (michiganmedicine.org

ve karbon gerekir

emi syont
Sistemik Tedavi 6 ay | &k | Yolculuk Doz ayar é Yusufetal (2024)FMC)
(trastuzumab) haftal ék kaynak]| ¢etkinlik

stratejisi emi syon kar kél akt
gerekir

Radyoterapi Cihaz enerji Donaném| Bakl angé - Bloom(2022)

optimizasyonu, |i yi |l ekt imal i yet i | (redjournal.ory
at € k az a enerjitasarrufu | olabilir

Ablatif + Lokal antijen Se-ici Klinik deneyim Combinatorial
immunoterapi a-éja -edaha d¢gitséneéer | e, @ ablationimmunotherapy

sistemik sistemitltdej er | en c (Wikipedia) Vikipedi)

baj ékeékl gereklidir
Nanopar - Hedef &s Lokalizasyon Klinik uygulama Sanz et al. (2016p(Xiv)
tabanl é doku yéklavantaj éiyaygén de

et ki nl i j biyouyumluluk
sorunl ar é

Klinik Karbon Emisyon Ver i t o p | Flynn etal. (2025)
Araktérmrapor!l amizl eme, k¢l tegr el @ (ecancer.orpy

hibrit

konferanslar
Bu derl emede, son 10 yel i -inde yayeéemlanmeé:t
tedavilerine dair orijinah r akt ér ma, derl eme ve g°r¢kK yazéel a
(cerrahi, radyoterapi vb.), -evresel strate]j
vs. ), ve klinik / -evresel et ki vTablodas i a-ée
ger ¢l dej ¢ czer e, I kIl 1 m dostu yakl akéml ar

Atedavi/refraksiyon sayéséné azaltmaod eksen
e

cihaz bekl eme modl aré v atéek yfapbai mPngl bkt

Abl atif ve nanoteknol oj i y°ntemleri, Afhedef e
potansiyel takeéer . Ancak bir-ok yakl akém her
etkinlik dejerlendir melienr is issétneémsleél d éury.g uA yarnéact
altyapeée kapasitesi, ekonomi k maliyet ve sajl

mnn


https://www.redjournal.org/article/S0360-3016%2822%2900398-4/fulltext?utm_source=chatgpt.com
https://www.michiganmedicine.org/health-lab/altering-cancer-treatment-dosing-could-reduce-climate-impact-study-finds?utm_source=chatgpt.com
https://pmc.ncbi.nlm.nih.gov/articles/PMC11437945/?utm_source=chatgpt.com
https://www.redjournal.org/article/S0360-3016%2822%2902135-6/fulltext?utm_source=chatgpt.com
https://en.wikipedia.org/wiki/Combinatorial_ablation_and_immunotherapy?utm_source=chatgpt.com
https://arxiv.org/abs/1611.02597?utm_source=chatgpt.com
https://ecancer.org/en/journal/article/1973-climate-change-and-cancer-care-impacts-and-implications-for-patients-and-healthcare-professionals?utm_source=chatgpt.com
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Zorluklar, Riskler ve Etik Hususlar

Teknik, finansal ve lojistik engeller

1T Baklangé- yatéréméhgzkaek:alhegapeée wveirl ekt
T ¥1l -ekl endirme sorunsaleé: pilot projelerin
T Tekni k bakém, personel ejitimi gereksinimi
T Ulakém altyapésé, cojrafi erikim sorunlare
Etkinlik, g¢venli k ve hasta sonu-I|laré a-ésénd

1 Dahaseyreldoz|l ama ya da hipofraksiyon strateji
olabilir
Yeni teknolojilerin yan etkileri, biyouyumluluk, toksisite riskleri
Hastaya °zg¢ durumlar (komorbidite, t¢gmor
ol mamaseé

1 Etka édan, -evresel s¢rderelebilirli k vant a

gerektifji

Ekitsizlikler, adalet ve erikim konul ar é

S¢rdereglebilirlik stratejileri, gel i kmi kK al ty
ge-ebilirryrta¢sggeki wlei ob°l gel erde bu d°n¢Kem
derinlexktirebilir. Ayr éca, hasta ul akémé aza
yakayan bireyl eri dezavantajl e durmlman lsarkérbk d
adal et ve erikim krite[f314ri g°z °n¢gnde bulund
Gel ecek Perspektifleri ve Araktérma ¥neril eri

Teknolojik yenilikler ve trendler

T Yeni nesil enerji verimli radyoterapi <ciha
T Akéell & sens?©roptenizesywoormm| eri yl e enerji
T Nanoteknoloji destekli hedefli 1l a- platfo
1 Hibritablasyod mmunot er api kombinasyonl ar é
1T Yapay zeka ve optimizasyon algoritmal aré i
Standartl akteérma, °I|l-¢m ve se¢erdereéelebilirl ik
T Karbon ayak beiistendesil §Seonpe 1, 2, 3 em
T KIl'inik y°nergelerde s¢rdegreglebilirli k puan
T S¢erderelebilirlik eti ket tedavi protokol
f Uzun d°nem izl eme -al ékmal aréna -evresel e
T 6. 3. Politikalar d¢zewvinkleedownwgkgan] | ék si st

ne
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Tekvi kler: -evre dostu teknolojilere vergi
Re-ete sisteminde -evresel maliyetlerin g°
Kur ums al s¢rdereéelebilirli k stratejilerinin
Kuruml ar arasénda karbon kredisi mekani zma

Ulusal /ulusl ararasé raporlama standartl ar é

]1 @&k Profesyonell erine Katkel ar

Kl'inik protokoller i-inde -evresel par amet
cihaz bekleme modu kull anémé)

Hasta takéma aditreg,namaldfilleruy duled maneari, vy ak:¢
At ek azaltéména y°neli k davranék deji ki kIl
gere-lerin minimize edil mesi)

Ekip i-i farkéndal ék artéerma ve s¢grdereél eb
tim, farkeéndal ék ve k¢ltegrel d°n¢Keém

Tép, hemkireli k ve radyoterapi ej i timi m ¢
eklenmesi

S¢rekli mes!| eki ejitimde karbon bilinci, -
Sajl ék profeskloinml defi kiaklaisjeindae i - evr esel
at°lyeler, seminerler

Kurum i-inde fAiyekil savunucularo yetiktirm
ums al stratej.i geli ktirme ve s¢grdereél ebili
Kurum d¢zeyinde enerji veri mlimiagyonu)pl anl am
Yenilenebilir enerji kaynakl aréna ge-ixkx (g
At éek y°netimi sistemi ve geri d°n¢keéem prog
Karbon izleme ve raporlama sistemleri

Kurum hedefl eri il e s¢grdereéeglebilirli k gost
Bu katkelar, |l Isafjil gikn phe®mebyorygsel hem kur
d°n¢kegmeg destek[l4mesine i mkOn taneér

im dejikikliji ve -evresel krizler, kanse
I Ki mini ber aber i nrdies kgientiinr ma rkttmas. &€ Heemtm kdaen ¢
bon ayak zi, Ai klim dostu kanser tedayv
| emede, cerrahi, radyoterapi, si stemi k t e
é

endan |iteratradej thaeaemlmaoeméendi . Kar kel

nz
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emi syon azaltemeé ve tedavi sékl éjénén opti mi

g°stermektedir.

Ancak Dbir-ok yaklakem heng¢z feirrkems aalk amealdiaydetr

gereksinimler. ve adal et boyutu gi bi kritik

standartl aktéréel mék karbon °1-¢m sistemleri,
sajl ek sistemi dyaeyvadedeéepol Sai kéakapaoiflkesiyon
entegre edilecek adémlar, ejitim d¢gzeyinde
do°n¢gkemegn °ncegse¢e olabilirler. Sonu- ol ar ak,
yeniden d¢i¢meghastmassaj hejée hem gezegen sajl éj
bir gerekliliktir.
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METAVERSE TABANEOSPAIKKMMESTEK KLE ONKOLOJK
HASTALARI NDA ANKSKYETE VE DEPRESYONUN Y¥
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Do-. Dr. Aydanur A
1G¢megkhane | niversitesi, Sajl ek Bili-mleri
0006:00015594404X

¥ZET
Met aver se kavr ame, sanal ger - ekl ik (VR) , al
pl at f dorampllaarnee nda el e al énmeéecx; bu teknol oj il
farkéndal ek temel | i uygul amal ar Ve sosyal
dejerlendirilmiktir. Bsogyale, denett @alv ey alel d mdrn

hag al ar énda anksiyete v e depresyonun y°net.i

G¢negmegzde kanser tedavi si yalnézca fiziksel
sosyal dest ek ajl aréeneén gé-lendiril megi ni
teknolojileri, °zelli kle metaverse ortamlar

zemin sunmaktadezQ25Buy éylalzaérdéa, ar2a0s2éOnda vy ay & ml

-

aporl ar vV e sistemati k der |l emméteaveirnceel £an

ortamlarén hastalarén izolasyon hissini aza
psi kolojik destek s¢re-lerine katél éme arteér
ve avatar temsil | e+wetet s Ry i nadiedi lyadt adl uayrgéunl a9
bildiril miktir. Bununla birlikte, veri gi zl
uygul amanén °n¢gndeki temel sénérl el @sdsyalar ol a
dest ek wuyognukl calnoajliarhéa, st al arénén anksiyete ve ¢
vadeden dijital yaklakémlaréndan biridir. Bu
hemkireler, psi kol oglar ve dijitabhtemakt aldéwu:
Ancak, b u al anda kK1 i nik et kinlifJi kanétl ay
-er-evenin netlexktiril mesi gerekmektedir.

Anahtar Kelimeler: Metaverse, onkoloji, psikeosyal destek, anksiyete, depresyon, dijital
sajl ek

no
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2. GKRKKk
Kanser tanéseé, bireylerde yalnézca fizyolojik
etkiler yaratan bir sg¢re-tir. Tedavi s¢recini

d¢ K¢ K; hastal arda auokbulkegebpi dedpygspgah wver uml

ol abil mektedir [ 1] . Bu -snoesdyean | ed eosntkeokl aujyig uhl aasntaal l
anl ayékénén temel bir bilexkenidir. Sonteyéll ar
psi koloji k destek s¢re-lerinde metaverse teme
Met averse; sanal ger-ekli k (VR), arteréel méek g
etkilekim ortamlar @ué okd@sndywan Ihiastkhaar @md&ro.s
sanal destek gruplaréna kateél maséna ve duygu:

Tabl o 1, met asesygal tdbankk pygpglkbamal arénén gg¢

alandakif er sat ve tehditleri ©°zetlemektedir. Bu a
destek avantajlarénén yané séra altyape, diji
Ayr éca tabl o, gel ecekyghll anaarlaakrt ér maharpotvans
karkél akéel abilecek riskleri g°zler °n¢gne serm

Tablol.Met aver se PTaolsagmallé DRsitlek Uygul amal ar é i -

Kategoriler Detaylar
G¢e-1l ¢ Y°Onler -7/ 24 erikilebilir sanal des
-Avatar temsill eri il e anoni
-Sosyal i zol asyonu azaltma v
-Gel eneksel terapilere kéyas

- Multidisipliner ekiplerle erggrasyona uygun
Zayéef Y°nler -Y¢ksek teknolojik altyapeée g

-Dijital okuryazarl ék d¢keék
-Kl'ini k etkinlifji kanétl ayan
-Eti k ve gizlilik politikala
Fersatlar (O -Telepsikoloji wve dijital sa
-Uzaktan psikososyal destek
-Hi brit (sanal + y¢z yéze) t
-Yeni lik-i araktérmal ar ve u
-Sajl ek plrefresyonen yeni ejit
Tehditler (Threats) -Ki ki sel veri g¢venliji ve s
-Dijital bajémleéelék veya sos
-Erikim exitsizliji (keéersal
-Teknolojinin héezlé deji ki mi
[

-Reg¢l asyon eksi kil kl er i Ve

P M
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Met aver se Kavramé ve Sajléek Al anéeéndaki Uygul
Metaversek ul | anéceéel arén dijital avatarl ar aracel é]
simégle eden bir sanal evrendir [ 2, 3]. Sajl é
sim¢gl asyonl ar hast a ejitimki,s¢grehdeirli ndas ylow
bakl anmékteéer . ¥rnejin, metaverse tabanleée ter
katelabil mekt e, farkendal ek temel | i medi t as)
alabilmektedir [2,4]. Buortamlaregl eneksel y¢z y¢ze terapilere ke
ve anonimlik gibi avantajlar sunmaktader.
Onkol oj i Ha s{SasyaldestekhGereksifimnsii k o

Kanser hastaléjée, bireyin yakaméné tehdit ede
Tedavi s¢recinde g°r¢len yorgunl uk, ajreée, S a

izol asyon; anksiyete verf@gpPsivssyoynalordaeadtaele n@r
hastal arén hastalék s¢recine uyumunu arteéer mak
korumak a-éséndan kritik ©°neme sahiptir. Anc
progr aml abrue tajgrasckengdtaek|l ere eri kKim her zaman n
met averse tabanl é& wuygul amal ar , destek hizmet|
getirmepotansiyeline sahiptir.

aSil JSNES $REABYEPaN®AKRES _F1fFBPYE |l NP

Met averse platformlaré, sanal grup terapil e

ejitim modg¢l |l eri ar acel esjoésyylaal odneksot|¢dig).i s ahj a sat

Bu ortamda ger-eklexktirilen uygul amal ar ar as
1 Sanal Grup TerapisiHast al ar, benzer deneyi mlere sat
bir ortamda etkilekim kurar.

T Farkéndal ek (Mindf ul nes s )Sanaleortamiarda rehbediy on U
medi tasyonlar, stres ve anksolyene d¢zeyl e
9 Psikoej i tim Mbhwdgtl drertiemsill er.i aracel ejeyl a
etme becerileri ve sosyal destek konul ar e

1 Sanal Sosyal TopluluklarrHa st al ar ai | e pojesybnelleriyle 3Dey a s

ortamlarda etkil exki me ge-ebilir.

PN
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Tablo2.Met aver se Taobaymlle MRdiakh@al e Yakl akéml ar é

Uygul ama T Ama - Kazaneém Liter:

¥rnej

Sanal Grup Terapisi Sosyal destekKzol asyonun a Park&lLlee,
payl @auggusunu 2023

Avatar Temelli Stres afarkma Anksi yete dg¢z Kimé&cChoi,
Farkéendal ek gel i ktir me 2022

Sanal Rehabilitasyon Fiziksel ve zihinsel Bedenf ar k éndal é&] Leeetal,
Al anl ar é iyilekmeyi demotivasyon ar 2023

Ejitim-epi Ps|Hastal &k y°ne¥zyeterlik ve Hanetal,
Mod¢l | eri etme becerileartecx 2024

Sanal Sosyal Topluluklar | So sy al baj kuUmutai di yet ve Zhangetal,
duygul ar énén 2024

Tabl o 2, me t a wvseorssyea |t adbeasntleék pusyigkuo a mal ar énén
sajladejée kazanémlareée ©°zetlemektedir. ¥rnej
duyyusunu azalteéerken, avatar temel | i farkénda
yardémcé ol maktadér. Dijer yandan, sanal reh

destekl erkensejeijti m meveg lefrgin kkoedyz nbi lagit ed ppakt

sosyal toplulukl ar i se umut , ai diyet ve day
-al ekxmal ar, metaverse -swes ywalnady ggelram«ll da rkén ake
ol umlu sonu-Ilar doj[4u6l.dujunu g°stermektedir

T Anksiyete ve Depr esSyammm | | 7z exrriarpe Botrk ialmd ra:r
terapilere benzer d¢zeyde kaygée ve depres
T Sosyal Kzol asfHastal Azeahmage&@ri marn ad € ldejsé el
duygusal payl akémda bul unmal aré, yalnézl é
T Moti vasyeterlik &a¥al avatarl ar aracél éjeéyl a
aidiyet hissini g¢-lendirmektedir. Anc ak

-al ekxmal ara dayandé] ésdayal mateatvekderi ab a

konusunda daha g¢-1 ¢ kanéetlara i htiya- va
hy12t22A | | SBdsyaf Dedtd Gdreksinimierh | 2
Kanser tanésé alan bireyllksel teajalvéeklisgraejiilb
psi kolojik ve sosyal sajl ékla da baka - é&kma
m¢dahal el er, kemoterapi ve radyoterapi gi bi
i kKl evsell ik kayblkl vel bedeinl embij el dk3BBpsi kol
dur um, hastal arda sékl ékla anksiyete, depre

yakam kalitesini deKer ¢ér . ¥rnejin, kigdltnot er a |
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arasendka r deh, anksiyiB0e apasegentanddbhll RWBOi | me
istatistikler, psikes o sy al destek programlarénén gerekl il
Psikos o sy al dest ek, kanser hastalarénénmaeluygus
becerilerini gel i ktirmek v e sosyal bajl ar é
Gel eneksel destek y°ntemler:i araséenda yg¢zooN

mi ndfulness ve stres y°&tAncak bugy nt e ml er | e

yojunl uj u, hastaneye erikim keéeseéetl ar é, coj |
nedeniyle her zaman wuygulanabilir ol mayabil:
di jital destek modell erine olan il gi artméxt

Metaverset a b anl-2o0 spysailk odest ek sistemleri, bu bokl

-%z¢m sunmaktadéer . ! - boyutlu sanal ortaml ar
terap®tik etkileximlere kateél maséna 9glbaankit
bir kxekilde duygul aréné ifade etmelerine, b e
ge-mel erine ve sosyal dest ek ajl arene g¢ - |
platformlar, hastal arén tedawisyiei uywmll &raédn é
kal i tesi nil 35 Psikbseokstyiarle bddsitrek gereksini mi, y a
tedavi s¢resi gibi bireysel fakt°rlerden etk
sosyal izolasyona daha duy@ay k e n il eri yak grubu hastalar
kesetle olabilir. Ayr éca, baze hastalar ail

yakayan bireyler daha ya6] umBudestdeejnd ei, h tmew a-v

-°mler bireysellexktirilmik ve esnek m¢gdaha
hast al arséonséyna |l p sdieksat ek | hti yace, hem duygusal
yenl ¢ bir yakl akem gerektirir.  Medmikee se t a
etkilekim avantajlaré sayesinde bu ihtiyace

-ékmaktadeéer .

Met aver se Tabanl é& M¢idahal el er

Met aver se -tavdbpal édpsi &b uygul amal ar é, sanal

(AR) ve avatar temsil |l eri il e bireylere -exi tl
m¢dahal el er, hem duygusal hem de sosyal al a
hedefl emektedir. Literat¢rde en sék kull aneél

Sanal Grup Terapisi
Sanal grup terapileri, benzer deneyimlere s

bulunduju sanal ortamlar dér . Bu terapiler, h

PO



 COMFERER,
¥ ‘5,

o,

0

| CHEAS 10th | NTERNATI ONAL CONFERENCE ON HEALTH, ENGI NEE
Novemb2yr 2DR2IBa
| SBN NR6 2-56 99428

ACADE )
&,
>

SRS

destek paylakéménée artermal2B)i nmeaaaelaem®

ger-eklexktirilen grup terapilerinin depr esy
bildirmiktir. Sanal grup terapileri, fizikse
kitlesine ulakabil me avantajé sunmaktader.

Avatar Temel l i Farkéndal ek ve Meditasyon Uyg
Bu uygul amal arda hastal ar, avatarl aré araceél
farkéndal ek temel | etkinliklere katelabi |l i

d¢kéer mgksaduyarkéndal ejé artérmak ve bireyi|
kul | néelAgmr éc a, avatarl ar araceéel éjéyla etkil

terap®°tik katél émeée arteérmaktader.

Sanal Rehabilitasyon Al anl ar e

Metaverse, fit sel ve zi hinsel rehabilitasyon sg¢re- |
da ol anak taneér. Kanser tedavisinden sonra
hastal ar, sanal egzersizI|l er ve enhailirlLeewa ml i a
arkadaxkl aré (2023), avatar t emel | i rehabil i
fizi ksel farkéndal ek d¢gzeyl erini arterdejéene
Psikkoej i tim Mod¢l | eri

Bu mod¢l | er hastalara kansarsas$¢ry@miet ilmakoam
ejitim vermek i-in tasarl anméxkteer. Sanal ort
et kil i °7reni lyneetseirnlii ks adjulyagru swenu® zg ¢ -1 endi rir

met averse -epbanméopagtuanl aarrémeéemi Ihai d¢zeyini
arterdejéené g°stermixktir.

Sanal Sosyal Topluluklar

Sanal toplulukl ar, hastal arén aile ¢yeleri,
kurabil ecefji dijital al anl & ved sosyal de®tek hissioip | ul u
g¢é¢-lendirir, yalneéezl ek duygusunu azalter ve
Ayréca, sanal topluluklar, sosyal payl akém v
psi kolojik degitek ajlarénée geni«kl e

Met averse tabanl é m¢dahalelerin etkinliji, I
Bu -al ékmal ar, anksiyete ve deyeateeryloinkund ¢gazzeay |
arttejene g°stermektedilrup, Andcaahka ngeevnci ukt °vle-reikl
kontroll ¢ -al ekxmal ar én yapél mase ger ekmekt
uygul amal ar , eri kilebilirlik, anonimlik ve ¢

PN
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hast al arséonséyna | p sdieksiotneek ksagiréd -élneené arteérabil ece
-ékmaktadeéer .
9GA1Z ONAROAESOAfANIA]l DS SNR DNGSytAEA . 28d

Met aver se uygul amal arée, kikisel verilerin ko

gi bi konul arda eti k taif®Béekmal aré g¢ndeme get

1 Etik Sorumluluk: Sanal terapilerde profesyonel gi z
kimliklerinng ¢ venl i Ji sajl anmal edér .

T Eri ki m ERijftistal i gonaném ve internet altya

bu hizmetlerden yararlanamayabilir.

T Ver i GeBenpléekibilgileri ve psikolojik kay
gésvealltykkapéel aré gerekmektedir.

DSt SO0SeS 1 yStAl mySNARf SNJ

T Met aver se i{saymladedtek maudalerjulbodisipliner ekipler ( he mk i r e,
psi kol og, yazeéeléem geliktirici) tarafeéendan

T KI'ini k etkamdoifii z& | k eatery @op é Il ma laéd & &m.

T Eti k rehberl er ve iljuikttailrueprakmsmpdekl! ¢
ortamlarda etkin rol almasé sajlanmal eédeér

1 Onkoloji merkezlerindéibrit destek modelleri( y ¢ z y¢ze + sanal) uy

arteéreél mal edeéer .

Metaverse d banl| ésopyiako dest ek uygul amal ar e, onko
depresyonun y°neti mi i -1 n umut[7,8« 8u ortamlar, bi r d
bireylerin yalnézl ék hissini azal t mhiWlka, sos
haline katkéeéda bulunmaktadér. Bununla birlik
temell erinin gé¢-lendiril mesi; hemkirel ik, P
yapél masé b¢gyéek ©°nem t akeé nrsaokstyaad € rd e sMeetka viey ¢
onkol oj i hastal arénda anksiyete ve depresyo
be¢t éencecgl bir bakernpSyM&Vy awte méi tsemantaknt adlegu t ek
yalnézl ék, korku ve belirsizlik duygul aréne
ve sosyal bajlaré g¢d99¥ndlilridklIjae nuz wgr sg érrame kit e
hast alzarkésnelf ortamdan bajémséz bi-imde terap?©
desteje s¢greklili k kazander maktadeéer .

Met averse ortamlar e, avatar temsill eri ve ¢
kimlikIlerini ©zge¢,r cdamdgaldaen mad ekbad rl kdu sku reu n a :

PP
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kol ayl akt éjé g¢vello.Bal awhhagyl gargemakekhdel vy

yakanan -ekincel eri azal t makt a vV e dijital
profesyonell emaist a-é&s$@&ndeampadak hil eti ki mi g¢é
dejerl endirme s¢re-lerine katké sajlayan yen

met averse -tabwpal édpstk&kh sistemlerinin yayge

uygulamateméli séneéer |l el[gN¥aell it kFrmekeedigizIl il i]i,
etkilekimlerin profesyonel séneérl ar é, dij it e
di kkatle y°netil mesi gerekeniyd9ml ertii ki rs.orianm
dengel enmesi b¢yeéek °nem takémaktadeéer .

Gel ecekt e, bu sistemlerin hemkirel ik vV e ps
geliktirilmesi, kullanécée merkezli tasarem i

kontral BEgmal arl a kané68laymés&aagandhmelstag diek
di jital do°n¢kegm stratejsdsyalnedametteakv e me d ¢ It le
etmeleri, °zellikle kanser bakéméndUmemlir eli i
adem ol acakter.

Sonu - ol ar ak, mesasgnbe desmekl!| uypgsal Bmal ar e,
yenili k dejil; onkol oj i hastal arénén yakam K
ve hasta merkezli -mjkemyanll ay@me dé ngikjt icgtr g lc ¢
alanen geli ki mi, gelecejin dijital sajl ek ek

profesyonell eri i -in yeni bir uzmanl ék ve ba
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Ama-/ Giri«k

Koroner vazospazm gen- erikkinlerde akut kor
darl ek izl enimine yol a-abilir. Btwakoooheg u, st e
nitrat uygulamaseéyla | ezyon kKkiddetinin yenid

Olgu Sunumu

Otuz d°rt yakénda, tipik g°jJ¢s ajréseyl a bacxk
tanéséyla yapeélan konoaetean{LpxDprpfokei mabi
izl endi . Lezyon morfolojisi ve klinik bajlam
mcg nitrat verilmesini takiben spazm heéezla -
idi. Stent yseryluenx tkiarniall mebdio;k ekrail ve uzun et kil
Késa s¢reldi izl emde semptom g°r ¢l medi ve non
Tart @€k ma

Vazospazm, °zellikle gen- ve belirgin ateros
karéekabilir ve gereksiz stentlemeye yol a-ab
-ékararak |l ezyonun ger-ek kiddetini g°sterir
kull anéméné séneéerl ayabilir.

Sonu-

Koroner spazmdak ¢, phel eni |l en ol gul arda stent karareée
dejerl endirme yapél masé gereksiz implantasyo

Anahtar S°%zcg¢ikl er

Koroner vazospazm; Akut koroner sendrom; Nitrat; LAD; Koroner anjiyografi

ctékar tatékmasé ve Finansm

Yoktur.
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kekiKlorlooner anjiyografi, kraniyal projeksiyor
g°r¢negmeg. Okl ar |l ezyonu g°stermektedir.
kekiAlyn2. projeksiyonda intrakoroner 200 mcg r
normal , TIMI 3 akém izlenmektedir.

Nitrate-Res ol ved LAD Stenosis Kn A Young Adult Wi

Author: Assoc. Prof. Hakan Duman, MD
Affiliation: RecepTayy p Er doj an University, Faculty o
Car di ol ogy, EnRil @akan.duimgn@&rdogaa.edu@RCID: 000000029519
8739

Aim/Background

Coronary vasospasm in young adults can mimic acute coronary syndrome and create the
impressio of critical stenosis on angiography. This case underscores the clinical importance
of reassessing lesion severity with intracoronary nitrate before planning stent implantation.

Case Presentation

A 34-yearold individual presented with typical chest palmronary angiography performed

for suspected acute coronary syndrome revealed an apparent significant proximal stenosis in
the left anterior descending artery (LAD). Lesion morphology and the clinical context raised
suspicion of vasospasm. Following adisiration of 200 mcg intracoronary nitrate, the spasm
resolved rapidly and the luminal diameter normalized; TIMI 3 flow was observed. No stent
was implanted; medical therapy with a calctahannel blocker and a loragting nitrate was
initiated. During shd-term followup, the patient remained asymptomatic and noninvasive
evaluation showed no ischemia.

Discussion

Vasospasm, particularly in young patients without a substantial atherosclerotic burden, can be
mistaken for fixed stenosis and lead to unnecgsstanting. Intracoronary nitrate unmasks

the dynamic component and reveals the true severity of the lesion, reducing decision errors
and limiting device use.
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Conclusion
In cases with suspected coronary spasm, reassessment with intracoronary nitreteprior
stent decision may prevent avoidable implantation.

Keywords
Coronary vasospasm; Acute coronary syndrome; Nitrate; LAD; Coronary angiography

Conflict of Interest and Funding
None.

Figure 1. Coronary angiography, cranial projection; apparent severe stenosis in the proximal
LAD segment. Arrows indicate the lesion.

Figure 2. Same projection after 200 mcg intracoronary nitrate; with resolution of spasm, the
lumen appears normal and TIMI 3 flowabserved.
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GEN¢ ERI kKI NDE AKUT KORONER SENDROMDA SAJ K
SPONTAN DI SEKSI YONU: MEDI KAL | ZLEMLE TAM

ACADEY,
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Do - . Dr . Hakan D
Kur um: Recep Tayyip Erdojan | niversitesi,
E-posta: hakan.duman@erdogan.edu.tr | ORCID: 000295198739
Ama-/ Girik

Spontan koroner arter diseksiyonu (SCAD), ©°z
sendromun (AKS) nadir ancak ©°neml:i bir neden
geeksi z stentl emeye yol a-abilir. Bu ol gu, di
SCAD ol gusunda konservatif i1zl em yakl akéméne

Olgu Sunumu

Otuz d°rt yakénda kadén hasta dgéwli&k wa&pe&lsam]
koroner anjiyogr amidge RCAédgdme pro&si mail mal yé
uyumlu, belirgin darl ék g°re¢ntegse i zlendi; d
korunmuk distal akeém ¢ zer ianakbloketivent | eme yapél
antitrombositerlerle medikal tedavi bakl andeée
di seksiyon bulgul arénén gerilediji, | ¢men ka
akémen s¢grdegj e 1zl endi; hasta semptomsuzdu.

Tart éeékma

SCAD, k°lzelglein- kadéenl arda hormonel ve yapeésal
zaman dinamik seyir g°sterir. Di st al akéme Kk
konservatif yakl akém preferans ediommtki | ir ; [
strateji ve yakéen izlem ile spontan iyil exkme
azaltabilir.

Sonu-

AKS il e bakvuran gen- kadénlarda RCA SCAD ol

mevcutsa stent karar akeonesizlleoangegwveat i f viee e
olabilir.
Anaht ar S°zcg¢kl oer

Spontan koroner arter diseksiyonu; Akut koro
TI Ml akeém
Etik/Onam

Hastadan yazél é aydéenl atél mékiomnami &lt émméxt é
tékar ¢catékmasé ve Finansman

Yoktur.
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YOUNG WOMAN WITH ACS DUE TO SPONTANEOUS RIGHT
CORONARY ARTERY DISSECTION: MEDICAL RESOLUTION

Author: Assoc. Prof. Hakan Duman, MD
Affiliation: Recep Tayyi p ErDbpajtneentofUni ver si
Cardiology, Rize, T¢rkiye
Email: hakan.duman@erdogan.edu.tr | ORCID: 6000295198739
Aim/Background

Spontaneous coronary artery dissection (SCAD) is an uncommon but important cause of acute
coronary syndrome (ACS) in young women and mayic fixed stenosis on angiography,

risking unnecessary stenting. We present a right coronary artery (RCA) SCAD case with
preserved distal flow successfully managed conservatively.

Case Presentation

A 34-yearold woman with typical chest pain underweatanary angiography for suspected
ACS, revealing an apparent severe proxioahid RCA narrowing with features consistent
with intimal tear and a false lumen; distal flow was TIMI 3. Given hemodynamic stability and
preserved distal perfusion, no stent waplanted. Medical therapy with a calciechannel
blocker and longacting nitrate plus antiplatelet therapy was initiated. -tegk followup
angiography, the dissection had regressed withm&anal luminal caliber and sustained

TIMI 3 flow; the patiemh remained asymptomatic and evénae.

Discussion

SCAD is associated with hormonal and arteriopathy predisposition and often follows a
dynamic course. In stable patients with preserved distal flow, a conservative strategy is
preferred; intracoronary vasiators, careful antithrombotic therapy, and close surveillance
frequently result in spontaneous healing, avoiding unnecessary stent or bypass procedures.
Conclusion

In young women presenting with ACS, SCAD should be considered; when distal flow is
presered, reassessment and conservative management before stenting can be a safe and
effective option.

Keywords

Spontaneous coronary artery dissection; Acute coronary syndrome; Right coronary artery;
Medical therapy; TIMI flow
Ethics/Consent

Written informed cosent was obtained; all identifiers were removed.
Conflict of Interest and Funding
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Figures (for internal use)

Figure 1. Coronary angiography; proxifialid RCA appearance consistent with disseetion
related narrowing. Arrows indicate thasion.
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Figure 2. Threaveek control angiography; spontaneous healing with-neanal luminal
caliber and sustained TIMI 3 flow.
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KNFARKT}] S SONRASI APKKAL VENTRKK] LER SEPTA
OKL} ZYONUNDA | ABP DESTEKLK YAKLAKI M

Do - . Dr .umdm kan D
Kur um: Recep Tayyip Erdojan | niversitesi,
E-posta: hakan.duman@erdogan.edu.tr | ORCID: Q00295198739
Ama-/ Girik

Akut miyokard infarktg¢gsegneg taki tmadan gel i Ken v
tedavilere rajmen mortalitesi y¢ksek bir kom
cfée¢rem ve Kok varl éjénda acil ekokardiyogr af

Olgu Sunumu

Al t mék dokuz yakénda er kek Hhadtaa kitigmotidresiuwya
klinik ve EKG bul gularé mevcuttu. Koroner an
okl ¢zyon saptandé ve intraaortik balon pompa
uygul anarak akem sapl @ndedygEmjiogpabaskemodi K ¢
duyul du. Transtorasi k ekokardiyografide apek
Knotrop tedavi si altenda perk¢gtan veya cerra
sonra kardiyojenik kokta eksitus ol du.
Tar ta@ Kk m

VSR daha -ok ge- bakvuran ve genik inferior
destekler k°pr¢l enme sajlayabilir; onarém za
stabilizasyona g°re bireysellextirilmelidir.
Sonu -

AKSsonrasé yeni géer sistolik ¢féegregm ve Kokt a
vekalpe ki p dejerl endirmesi geci kmeden baxkl at él n
Anahtar S°%zc¢kler

Ventrike¢ler septal r¢epter; Akut miyokard inf
pompasé; Kardiyojenik «kok

Etik/Onam

Hastadan yazeélé aydénl atéel mék onam al énméxkt é
tekar ¢Catékmasé ve Finansman

Yoktur.
kekill er
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kekil 1. TTE apikal d°rt bokl ukajrem&hi Doeml

kekil 2. Koroner anjiyografi; proksi mal RCA
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POSWMI APIVCANTRI CULAR SEPTAL RBOBPBRRTEDABP
STRATEGY AFTER RCA OCCLUSI ON

ACADEY,

0

Author: Assoc. Prof. Hakan Duman, MD
Affiliation: Recep Tayyip Erdojan Universi
Cardiology, Rize, T¢rkiye
Email: hakan.duman@erdogan.edu.tr |GIR 0000000295198739
Aim/Background

Ventricular septal rupture (VSR) is a rare yet highly lethal complication after acute
myocardial infarction. A new harsh systolic murmur with shock necessitates immediate
echocardiographic confirmation amdtiation of mechanical circulatory support.

Case Presentation

A 69-yearold man presented with hypotension and clinical/ECG findings consistent with an
inferior infarction. Coronary angiography demonstrated proximal right coronary artery
occlusion; revasularization was performed with inteortic balloon pump support, restoring
flow. In the ICU, a new gradd 6/6 pansystolic murmur was detected. Transthoracic
echocardiography revealed an apical ventricular septal rupture. Despite inotropes and
planning br percutaneous or surgical repair, the patient died of refractory cardiogenic shock
approximately two hours after admission.

Discussion

VSR is more frequent in late presenters and extensive inferior Ml. Temporizing support with
IABP may bridge to repaitiming should be individualized based on stabilization and
hematoma evolution, yet early mortality remains high.

Conclusion

In postMI shock with a new loud systolic murmur, VSR should be promptly considered;
urgent echocardiography, mechanical supporteamty hearteam planning are essential.
Keywords

Ventricular septal rupture; Acute myocardial infarction; Right coronary artery:adotti
balloon pump; Cardiogenic shock
Ethics/Consent

Written informed consent was obtained; all identifiers were reahov
Conflict of Interest and Funding

None.
Figures

20



\ COMFERER,,
2 “,

| CHEAS 10th I NTERNATI ONAL CONFERENCE ON HEALTH, ENGI NEE
Novemb2,r 2D2ba
| SBN NR6 2-56 99428

Figure 1

Figure 1. TTE apical fouchamber color Doppler; lefb-right shunt across apical VSR.

Figure 2

Figure 2. Coronary angiography; proximal RCA occlusion (TIMI 0).
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Figure 3

Figure 3. Postevascularization RCA,; restd luminal patency with TIMI 3 flow.

Figure 4. Admission ECG showing SEgment changes consistent with inferior MI.
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CX KRI'TI K LEZYONDA STENT SONRASI POT SI RASI N
DEFORMASYONU: EK STENTLE BAKARI LI KURT/

ACADEY,

0

D o - . Hakan Duman
Kur um: Recep Tayyip Erdojan | niversitesi,
E-posta: hakan.duman@erdogan.edu.tr | ORCID: Q00295198739
Ama-/ Girik

Proksi mal optimizasyon teknifj.i ( P@rcadksestt ent a
profillibalonrk at et er kombi nasyonlaré nadiren stent |
def ormasyonuna yol a-abilir.

Olgu Sunumu

Ciddi Cx | ezyonuna ila- salénéemlée stent i mpl
bal onunun stielhmesiiserasenda belirgin diren-
segmentte stent toplanmasé/ deformasyonu gel.
czere proksimale i kinci bir stent yerlexktiri

ediciydi, TIMI3ak ém sajl andeé.
Tart €Kk ma

POT sérasénda cihaz ge-ik zorlujunda stent d
arasénda yeterl:i predilatasyon, d¢kegk profil
manevralaré bulunur. ibhaforekasyemtdgel heizd €e dp
sajl ar.

Sonu-

POT uygul amal arénda il erl eme g¢-1 ¢] é¢nde sten
i mpl antasyonu ge¢venl i bir kurtarma yakl akémé
Anaht ar S°zcg¢kl oer

POT; Koroner stent; Stent deformasyoBu; r k u mf | eks arter; Bi f¢rkas

Etik/Onam

(o]l

Hastadan yazeél aydenl atél mék onam al énméxkt é
tekar ¢catékmasé ve Finansman

Yoktur.
kekill er
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Cx proksi mal kritik | ezyonun baklangé- anji

Cx segmesali@aeémla-stent i mplantasyonu.
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POT balonu stent i-inde pozisyonlanérken il e

POT sérasénda proksimal stent deformasyonul/t
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Proksi male ek stent i mplantasyonu ve °rt¢Kme

Son kontrol: iyi a-€eél ékmémuygun appozisyon ve
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PROXI MAL STENT DEFORMATI ON DURI NG POT AFTE
CRI'TI CAL ClI RCUMFLEX LESI ON: SUCCESSFUL SAlI
ADDI TI ONAL STENT

ACADEY,
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Author: Assoc. Prof. Hakan Duman, MD
Affiliation: Recep Tayyi p ErDbpajtneentofUni ver si
Cardiology, Rize, T¢rkiye
Email: hakan.duman@erdogan.edu.tr | ORCID: 6000295198739
Aim/Background

The proximal optimization technique (POT) improves apposition, yet stiff batlatireter
profiles may rarely face intraster@sistance causing proximal stent deformation.
Case Presentation

After drugeluting stent implantation to a severe Cx lesion, POT was attempted. Marked
resistance during POT balloon advancement led to proximal stent bunching/deformation. A
second stent wadeployed proximally to cover the deformed segment, yielding satisfactory
expansion, apposition, and TIMI 3 flow.

Discussion

Risk reduction during POT includes adequate predilatationplofiie balloons, appropriate
wire selection, and anchoring manewahen necessary. Once deformation occurs, rapid
corrective proximal stenting can secure a favorable outcome.

Conclusion

When resistance is encountered during POT, suspect proximal stent deformation; corrective
additional stenting is a safe salvage strnateg
Keywords

POT; Coronary stent; Stent deformation; Circumflex artery; Bifurcation
Ethics/Consent

Written informed consent was obtained; all identifiers were removed.
Conflict of Interest and Funding

None.
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Figure 2

Drug-eluting stent implantation in the Cx.
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Figure 4

Proximal stent deformation/bunching during POT.
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Figure 6

Finalresult: good expansion, proper apposition, TIMI 3 flow
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ONGRI D PHOTOVOLTAI C SYSTEM PRODUCTI ON ESTI
MACHI NE LEARNI NG ALGORI THMS
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ABSTRACT

This study examines the generation forecastingteftg r i d PV system 4 nst al
Kemal paka region using machine | earning al
were used in the study in MATLAB. Machine learning was performed using data obtained from
the General Directorate of Meteorologjyor t he Kz mi r Kemal paka r
generation data of the photovoltaic (PV) system for 2024. These data are monthly and were
used to generate the generation forecast for January 2025. Based on monthly data, it was
determined which MLA providedhe most accurate forecast for a-tgid PV system
specifically for the Kzmir Kemalpaka region.

Keywords: Solar power plant, PV, photovoltaic system, machine learning algorithm, MLA,
solar energy systems

1. INTRODUCTION

Energy is one of the moshportant elements of the sustainability of human life and economic
devel opment . Simply defined as the fdfability
including kinetic, potential, heat, and electricity [1]. Increasing populations, industrialization,
and technological advancements worldwide are increasing the demand for energy daily, making
it necessary to turn to environmentally friendly, sustainable energy sources [2]. Fossil fuels
such as coal, oil, and natural gas, which are among the leadingtraldenergy sources, do

not offer a reliable longerm solution due to their limited reserves, environmental pollution,
and climate change impacts [3].

In this context, the use of renewable energy sources is becoming increasingly important for low
carbonemissions and sustainability [4]. International policies such as the European Green Deal

YM
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include important steps to reduce dependence on fossil fuels and encourage renewable energy
investments [5]. Among renewable energy sources, solar energy stands twitd direct and
inexhaustible nature, low operating costs, and environmentally friendly nature [6].
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In this study, different machine learning algorithms (MLA}Ne¢arest Neighbors [7], Linear
Regression [8], Decision Tree [9], Support Vector Machjhé Ensemble Methods [11] and

Gaussian Process [12] were applied to the historical production data and meteorological data
ofagidconnected PV system installed in the Kem
prediction accuracies of these algioms, the method that provides the best performance was
determined, thus demonstrating the applicability of MLA in energy production forecasting. This

study provides technical recommendations for increasing the physical efficiency of
photovoltaic (PV) systms and demonstrates the potential of artificial intelligenceliased

forecasting methods in the field of renewable energy.

2. MATERIAL AND MTHODS

To conduct this study, the production data from the existing Solar Power Plant (SPP) located
i n t he Kistnotof Iprér were used, along with data from the General Directorate of
Meteorology (MGM) regarding the plant's location.

The 2.1 MW plant, | ocated in the Kemal paka d
Monthly production data for this€ility for 2024 is presented in Figure 1.
Giin Hafta Ay Yil Toplam
2022 2023 2024 ‘ 2025

500,000
400,000

300,000

am verim [MWh]

pl
o
S
S
o
s
c

To

100,000

0,000
Oca Sub Mar Nis May Haz Tem Adu Ey Eki Kas Ara

Figure 1. Production data by month in 2024

As shown in Figure 1, due to a system error, production data for January 2024 could not be
displayed. Therefore, the January 2024 production valuedsteymined by opening the

YN
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January 2024 production data in the inverter's remote monitoring program, looking at daily

production values, and summing these daily production values. Production data for the first five
days of January 2024 are given in Table 1.

Table 1. Production data for the first 5 days of January 2024

Date Total efficiency (kwh) | Date Total efficiency (kWh)
01.01.2024 1,047.10 04.01.2024 3,834.50

02.01.2024 1,867.00 05.01.2024 4,562.80

03.01.2024 2,675.70

When production data for atlays in January 2024 was collected, the total production value
was determined to be 124,394.2 kWh. The study aimed to use the 2024 production data for the

MLA to provide the most accurate production estimate for January 2025. The January 2025
production véue is presented in Figure 2.

2022 2023 2024 2025

500,000
400,000

300,000

Toplam verim [MWh]

200,000

-
100,000

Oca 2025

117,336 MWh

| Toplam verim
Oca May Haz Tem Agu Eyl Eki Kas Ara

0,000

Figure 2. Production value in January 2025

As shown in Figure 2, the production value for January 2025 is 117,336 kWh. The algorithm

that provides the most accurate prediction will be determined based estithations made

using MLAs. To make production estimates using MLAs, data for "Monthly Global Solar
Radiation Tot al (kWh/ m] ), Mont hly Average Te

Duration (h)" were obtained from the General Directorate of MetegyolThese data are
shown in Tables 2, 3, and 4, respectively.
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Table 2. Monthly global solar radiation tot al ( k
Year/
1 2 3 4 5 6 7 8 9 10 11 12

Month
2024 55.9 | 78.7 | 126.1| 716.5| 187.3 | 227.7 | 228.9 | 201.0| 132.1 | 107.0 | 66.4 | 46.0
2025 51.3
Table 3. Monthly average temperaturg( A C)
Year/

1 2 3 4 5 6 7 8 9 10 11 12
Month
2024 106 | 104 |115 | 185 |195 | 285 | 295 |29.2 |24.0 |18.6 |11.8 | 10.0
2025 9.5
Table 4. Total monthly sunshine duration(h)
Year/

1 2 3 4 5 6 7 8 9 10 11 12
Month
2024 116.2| 111.7 | 42.6 | 281.4 | 265.8 | 346.0 | 250.8 | 347.2 | 246.2 | 227.2 | 151.2 | 100.3
2025 108.1| 128.0

Meteorological and production data in Table

MATLAB in "csv" format and used for MLAS.

3. RESULTS AND DISCUSSION
After entering 2024 monthly production data and meteorological data into the MATLAB

program and performing machine learning, the production value for January 2025 was

2, Table 3 and Table 4 were transferred to

estimated using the meteorological data for January 2025. éssmates were made using the
KNN Algorithm, Linear Regression Algorithm, Decision Tree Algorithm, Support Vector

Algorithm, Ensemble Methods Algorithm, and Gaussian Processes Machine Learning

Algorithms. The Absolute Error and Mean Absolute Percentager EMMAPE) rates of the
production estimates made by MLAs are given in Table 5.

Table 5. Error rates of MLAs' January 2025 production estimates

MLA Estimation True Value Absolute Error | MAPE (%)
(kwh) (kWh) (KWh)

KNN 106,413.00 | 117,336 10,923 9.31

Linear Regression | 126,834.00 | 117,336 9,498 8.09

Decision Tree 159,505,00 | 117,336 42,169 35.94

Support Vector 196,884.53 | 117,336 79,548.53 67.80
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Community Methodsg 143,810.88 | 117,336 26,474.88 22.56

Gaussian Processes 117,078.94 117,336 257.06 0.22

As seen in Table 5, MLA was the most accurate predictor of production value with a 0.22%
error rate for Gaussian Processes. The Support Vector Algorithm made a very inaccurate
prediction with a 67.80% error rate.

Considering the predictions of MLAs and theadased to train these algorithms, when there is

a small amount of data and a prediction needs to be made based on this data, Gaussian Processes
are the most successful MLAs, offering high accuracy with small data. Support Vector
Algorithms, on the otherdnd, are known to be quite impractical for making predictions with

small amounts of data.

Gaussian Processes cannot be said to be the most accurate MLA for making predictions in PV
systems. It is important to remember that these accuracy rates were éalsege monthly

data. For more reliable results, it is necessary to utilize more meteorological data, use the data
daily, and see the results. Perhaps the Support Vector Algorithm will be the most successful
algorithm when entering a large amount of dhatduture studies, processing the data daily, or
even hourly, if possible, would be a good development for this study.

Accurate production predictions using MLAs in PV systems will help an investor prepare an
accurate feasibility and cost report for theteyn without committing any financial resources.

For existing systems, accurate maintenance dates can be determined. This will minimize
production disruptions. The system will continue to operate during months with high production
expectations, and maini@mce can be easily performed during days and months with low
production.

4. SONUE¢

If monthly data is available for PV systems and production estimation is needed, Gaussian
Process MLA yields positive results for this data. Linear Regression andaiddthms can

also be used depending on the situation, but if possible, it's best to train the system with as much
data as possible to achieve the most accurate results.
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ABSTRACT

This study presents the design and implementation of angefing camera base to assist
individuals and organizations in capturing images at desired orientations and repeated positions.
The system is structured around three main components: mechanical motion, electrical
circuitry, and software control, enabling autonomous movement alongrébbaakward, left

right, and updown directions. The mechanical design features a nested structure on a rail
system, allowing precise horizontal and vertical positioning, while stepper motors provide
smooth and controllable movement. Programmable commalholy the camera base to
execute repeated operations with high accuracy, minimizing human intervention and error
during visual production tasks. The integration of-@ihted components, Arduiroased

control units, and Bluetooth communication ensures -effsttiveness and versatility.
Experimental results demonstrate that the system successfully achieves the intended motion
capabilities, providing a reliable and flexible platform for both professional and individual use

in image acquisition.

Keywords: Camera Automation, thredirectional movement, stepper motor control,-3D
printed mechanism, visual production efficiency.

1. INTRODUCTION

Advancements in technology have increasingly enabled the use of automated and semi
autonomous systems across variousiieparticularly in visual arts and photography [1]. In
professional production environments, tasks such as camera positioning, lighting adjustment,
and equipment management are often repetitive, Jab@nsive, and prone to human error,
leading to exteneld production times and higher costs [2]. Traditional setups usually require
multiple personnel to coordinate these operations, which can make it difficult to maintain both
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efficiency and precision [3]. Previous studies have demonstrated that robotiotanthi@d
camera systems can reduce human intervention while ensuring consistent and repeatable results

[4].

Building on these insights, this study presents the design and implementation of a camera base
capable of thredirectional movement, allowing prese control over forwartbackward, left

right, and updown motions. The system integrates programmable motion commands, enabling
users to replicate complex camera operations with minimal manual effort. By combining
movement versatility with programmable ¢am, the proposed solution aims to simplify
traditionally labofintensive processes and provide a reliable platform for camera manipulation

in production environments.

The primary goal of this work is to offer a cadfective and versatile system thahances
efficiency, minimizes errors, and supports both professional and individual users in achieving
high-quality visual outputs. Integrating automation into camera handling not only optimizes
human labor but also establishes a foundation for furthefafgwent of semautonomous and
autonomous systems in visual production. The proposed design provides a practical tool for
reducing production complexity and serves as a reference for future research and development
in automated visual technology.

2. MATERI AL AND METHODS

The proposed system consists of a control unit and a movement platform. Both components are
based on Arduino Nano microcontrollers, while alternative systems are reserved as backup
solutions in case of unexpected issues. The circuit desagncarried out using KiCad 9.0,
resulting in a miniaturized PCB. However, due to current experimental needs and practical
considerations, the circuits are temporarily implemented on a wooden platform using jumper
wires.

For wireless communication, the HI5 Bluetooth module was selected to enable bidirectional
data transmission and re@he control. The platform employs servo motors and NEMA 17
stepper motors, providing an appropriate balance between power and consumption. Both
control and movement unitgeapowered by locally manufactured Aspilsan 1865@ohi
batteries. To stabilize voltage fluctuations, a-DC converter is included in the power circuit,

and motor drivers are based on the A4988 module.

The control interface includes switches, buttonsDEFvariable resistors, and an XY joystick,
enabling directional input and simplified data acquisition. fmwer consumption is
prioritized by carefully designing resistbased connections to minimize unnecessary energy
use. The Arduino Nano, as an ogmyurce microcontroller, allows straightforward
programming and integration through widely available libraries, providing sufficient 1/O ports
and builtin oscillator circuits. The software development is carried out in the Arduino IDE,
with libraries faciitating compatibility and synchronization between hardware and software.
Iterative testing has been performed to ensure reliable communication and accurate execution
of motion commands. The system algorithm is given in Figure 1.
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Figure 1. Thesystem algorithm

The mechanical components of the system were produced using 3D printing with PLA filament

on an Atrtillery SideWinder X4 Plus printer. Surface imperfections were corrected manually
using wood carving tools and chisels. The infill densityhef filament was set to 5% for the

rail components, with a bed temperature of 2
settings, slightly higher than standard recommendations, improved layer adhesion and base
stability during printing.
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Gearswere initially printed with infill densities ranging from 5% to 20% for experimental
purposes. Due to insufficient structural performance at lower densities, a 100% infill was
ultimately employed to ensure reliability. Other components were printed wigimganfill
densities depending on their required mechanical strength. Any defects encountered during
fabrication were addressed through iterative design modifications and process improvements,
ensuring functional integrity and performance of the asseh#ylstem. Figure 2 and Figure 3
show the designed system and the produced system, respectively.

Figure 2. Designed system.

3. RESULTS AND DISCUSSION

The proposed camera base successfully achieved-dlmemtional movement capability.

During theselection of electrical circuits and drivers, some incompatibilities and malfunctions

were resolved through the use of alternative drivers and controllers. The design and testing
phases conducted with available materials minimized errors by eliminatingcessary
components and simplifying the system. Despite excess material waste during the 3D printing
process and delays caused by software 1 ssu
capability along both horizontal and vertical axes, with movemegerdetermined by the ralil

length. These features have not previously been realized in similar products.

The software development process was conducted concurrently with the electrical and
electronic hardware integration, ensuring system compatibility. eSetactrical failures
occurred during testing; however, these were addressed by replacing components with backup
drivers and controllers. The system was designed using ansoperte GNU licensing
approach, minimizing hardware and software costs and alipwsers to freely expand and
customize the system according to their needs.
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Figure 3. The produced system

In conclusion, the designed camera base met the desired movement and control requirements
while offering advantages inosability and expandability. The study provides an effective
solution for optimizing human labor in visual production processes and serves as a reference
for the further development of similar automation systems.

4. CONCLUSIONS

In this study, aselfmoving camera base capable of thdgectional movement was
successfully designed and implemented, providing precise and repeatable positioning for visual
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production tasks. The integration of mechanical, electrical, and software components,
combinedwith stepper motor control and a programmable interface, allowed the system to
autonomously perform forwasdackward, leftright, and updown movements along a ralil
system. Experimental results demonstrated that the mechanism achieves high accuracy and
repeatability, minimizing human intervention and errors while enhancing efficiency in image
acquisition processes. The use of-@ihted components and opsaurce Arduinebased

control units ensured cesftfectiveness and flexibility, making the system asii®#s for both
professional and individual users. This work establishes a practical platform for automated
camera manipulation, providing a foundation for further development ofagiomomous and

fully autonomous systems in visual production. The prajh@gstem not only optimizes labor

and reduces errors but also offers the potential for future enhancements, including expanded
movement capabilities, integration with additional sensors, and adaptation to various
production environments.
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¥ZET

Bu -al ékxkmada, Gi resun il i nin el ektrik t ¢ ket
aja-lareée yo°nt emi kukehangl mpkaalamibéektvei ¢t d
kritik bir °neme sahip oldujundan, bu tal et
Araktérmada kull anélan veri seti, Giresun il
bu veril erceékktéejkéindta¢ kgeetliem dej erl erinin ©°ng?©
tahmin dojrul uju, RMSE, R] ve MAE gi bi -exKit
edilen d¢k¢k hata oranlaré (ejitim seti -
korelasym kat sayél arée (ejitim set.i I -1 n R: 0. 91¢
tahmin performansé sergilediJini g°ster mekt e
stratejilerinin iyilextirilmesine katkeéeda bu
Anahtar Kelimeler: EI ekt ri k T¢gketimi Tahmini, Regresyo

1. GKRKK

Enerji talep tahmini, ¢l kel erin ekonomi k byg
kull anémée a-éséndan kritik bir rolitalebynimar [ 1,
dojru bir kxekilde °ng®°r¢l mesi, kaynakl|l ar én
s¢re-lerini optimize etmek i -in b¢gyéek ©°nem
kurul arak y°netil mesi , ¢ adastratejk kirgdeeklilikerfBp r j i I h
Son yeéllarda, T¢e¢rkiyebdbde elektrik talebi t a
y°ntemlerin kullanémé artméxkter. ¥rnejin, B
optimizasyon y°ntemjiertglebiTgrkbgrédnéhéehber
tetiner ve ¢etiner (2021) ise enerj.i t ¢ketin
karkel aktérmek ve °zellikle XGBoost ve LSTM
saj |l adeéemiexmléembeiln r[td4] . ¥zkan, G¢ler ve Al adaj
model |l emek i -in -exitl: regresyon teknikl eri

alan y°ntemlerin tahmin dojrulujuna-laané&rgieh

0]
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y°ntemler, enerji t¢ketiminde dojrusal ol ma
kabul edil mekte olup, tahminleme s¢recinde Kk
Bu -aléexkma, T¢rkiye' nin Kairlaidehzel BAdgeasli éintd
regresyon aja-1arée y°ntemiyl e model | emeyi

i -erisindeki dojrusal ol mayan yapélaré yakal
avantajl ar sunmakt ad¥eYnetBunl eal Bk mare&dnn,i ydrr
et melerine Ve Gi resun [ ©zelinde enerji

beklenmektedir.

2. MATERYAL VE METOT

2.1. Veri Seti
Bu -al ékmada kull anélan vElIrekset k)i i Kes ¥
taraféendan sajlanan g¢nl ¢k el ektrik tegketim
2024 araseéndaki d° nemi kapsayan bu veri s et
cinsinden kaydedil milkkitndekiBuelvesktir iske tti¢ k eGiirm
edil mesi ve tahmin modelleri geliktiril mesi
2.2. Lineer Regresyon Y°nt emi
Regresyon aja-1I|ar e, s¢rekl i hedef dej i KKk
setini ar déxmdl ke r el aaryaékr am® bir deneti mli °Jren
bajéemséz dejikkenlerde belirli b°l me noktal a
al t k¢ medeki g°zl emlerin ortal amaseé, o d¢j oér
vee i nin dojrusal ol mayan yapéséna uyum sajl a
G°rsel 16de y°nteme ait genel g°sterim yer a
Decision Node _——)Root Node
I
—————— 3
Sub-Tree

Decision Node

|
v v

Decision Node

{
|
I
| |
I
|
I
|

v v

T — — — — — — —

Leaf Mode Leaf Mode Leaf Node Decision Node
N o e e e e e o |
Leaf Node Leaf Node
G°rsel 1. Regresyon Aja-laré y°ntemine ai-

Model de b°l me i®iteaiamheKade$egimdidata ( MSE) ©°|
indirecek kekil de ger-eklextirilir. MS E, mo
g°re ne kadar yakeén ol dujunu g°sterir ve Ku

®0
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N IHs

N
1 -
MSE = EZ(}% —¥)? (1)
i=1
Buraday;ger - e kytdeljreirn ,e diNge°nz |deenj esraiy évseéné | f ade e
edil emhee] @i r yaprak d¢gj ¢e¢mde o dej émdeki °r
[9]:
Y=171/ Yi (2)
|DI|EED;

BuradaD;;j-i nci d¢j ¢ mdeKk|D;|iylegine kiicmeskinig®zl em sayé

Model in akéré ©°jJrenmesini °nl emek i -in ger
yeteneji artéreéeler. Budama ikl emi, frdhald a det
getiril mesini sajlar ve b°ylece daha sade ve
3. BULGULAR

Bu -al eékmada, Giresun il el ektrik te¢gketim o
edi | mesi sonucunda el de damaniklerain talbminledjimdsiade , el e
°neml i -ékareéeml ar sajl amaktadér . Model , ge
tahminlerini ger-eklektirmiktir. Model in tafr
-ekKi tli hata °©°1 - ¢dilreirlimikku I M ea nséd mu -alka rd el aerrd éeln
G°rsel 2''de, Giresun il i -in tahmin edil en
olarak g°sterilmektedir. (a) ve (b) alt gra-
veril eriydyum¢ik-sierkddial duju, modelin g¢gvenili
g°zl eml enmektedir. (c) ve (d) grafiklerinde
gosterilmiktir; wverilerin b¢yeé¢k -ounmhawianpean
modelin y¢ksek dojrulukla tahmin yapabildifj
t¢ketim dinami kl erini anl amada ve gelecektek

ortaya koymaktader.

%108

2.6

Gergek Degerler
= = =Tahmin Edilen Degerler | |
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2.2
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«10°8 Régresyon Grafigi %108 Begresyon C-?rafiéi
§1'4> §1'87 ¢ 0oBUWC oo
1.2 1.4 1.6 T;;{;et 2 22 2.4)(106 1.7 1.8 1.9 :-argefj 22 23 2.1106
© . | (d) .
Georse&€iresun Kli Elektrik T¢gketim Dejerlerinin REe
Ger-ek Dejerler ile Karkélakteéereél ma
Bu -al exmada, model in performanseéne dej er |
incelenmiktir Ej i tiamhmi e tdeg tr ud eutj luenrui rbced i md e
MSE, MAE ve korelasyon katsayéseée (R) gibi me
¢izelge 106de sunul muxktur
¢i zelEge tli.m ve test verilerine ait modelin pe
Metrik Ej i Setim Test Seti
MSE 0.0044 0.0050
RMSE 0.0663 0.0705
MAE 0.0477 0.0508
R 0.9161 0.8105
R? 0.74 0.64
Elde edil en RMSE dejerleri, ejitim setinde O
bu dejerler modelin tahamne@heni ddekk ol tdaf ami
kabul edil ebilir seviyede ol dujunu g°ster me
setinde 0.640 olarak bulunmuxtur; bu dur um,
%7 406¢n¢ N, t est s&-talnldan diésjeé n%6 4g6°;snteenr me kt edi r

oP



 COMFERER,
5 Sy

'

0

ACADE,
My &
>
SRS

| CHEAS 10th | NTERNATI ONAL CONFERENCE ON HEALTH, ENGI NEE
Novemb2yr 2DR2IBa
| SBN NR6 2-56 99428

setinde 0.0044 ve test setinde 0.0050 ol ar al

yé¢ksek ol masé, modelin test verisinde biraz
MAE dejertii eij4iitmmos@477, test seti i -in 0.05
veri setinde de benzer hat a b¢e¢yeéekl ¢ ¢ne S a
korelasyon katsayésée (R), ejitim setimde 0.9
dur um, tahmin edilen ve ger-ek dejerler ara

koymaktadeér .

4. GENELDEJERLENDKEMBONU¢L AR

Bu -al ekmada, Giresun i1line ait el ektrik ty¢
aja-I1lar ékuyl®natneémiar ak, model in perfor mansé |
dejerlendirilmiktir. Model-DnOdpgB)ykvbaygkeerhn
kat sayeéel ar-@. 8(1R:5) 0.i9161g¢venilir tahmin sonu
bulgular, egr esyon aja-larénén Giresun il °©zelin
y°ntem ol dujunu g°stermektedir. Model in tahn
enerji taleplerinin °ng°r¢l mesindealkéawmanémer
bul gul aré, yerel enerji verimlilif].i strateji
demografik ve t¢gketim °zelliklerine sahip o
-al ékmal ar da, ekonomi k gPsgebgelé&r fag&yaril I
edi | mesi il e tahmin performansénén arteérél ma
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¥ZET

Bu -al ékmada, Giresun iline ait el ektrik t
regresyon model.i kyuklkeanei mé wetkeom.o mkE k e kbtoryigkme
a-éséndan °nemli bir g°sterge oldujundan, ge
bir °neme sahiptir. ¢al ékmada kull anél an ver
analiz etmek amc éyl a ge-mi kK t¢gketim verilerinden ol
kull anél arak bir sonraki t¢e¢ketim dejeri tahr
R gi bi hata ©°I| -¢tl eri kull anél arak dmjerl er
seti i -in RMSE: 0.0614, test seti i -in RMSE
seti i -1 n R: 0.8269, test seti I -1 n R: 0. 83
0.69), model in el ektrik t ¢skuentaibmil etcaef minni ngdes |
Bu bul gul ar én, ener ji verimlilifji stratejil
s¢re-lerine katke sajlama potansiyeld. bul unrm
Anahtar Kelimeler: EIl ekt ri k T¢gket i mi Tahmini, Lineer R
1.GKRKKEk

Ener ji tal ebi, ¢l kel erin ekonomi k bg¢gyé me, S
strateji k bir g°sterge nitelifiji takeéer . El e k-
yel pazede enerji i htiyacena&ofk auk étdlep deagedsa wae zz
kurul masé a-éséndan ©°nem arz weder [ 1, 2] . |
edi | mesi , ener ji verimlilifi politikal aréneér
strateji k planlamal &rémni kapélralgielrm&si | i ktir
Son yéllarda T¢rkiye'de elektrik tegketim ta
talep y°%°netiminin dojrul ujunu arteéermaya y°©°.I
sunmaktadeéer . Nebati, VvVierbrkaedderl zragma(2G2X i si
tekni kl erini karkeéel akt érar ak, her i ki y°nten
kritik oldujunu vurgul amécxkteéer . Karaman ve Be
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tekniklerini kullanar&k T ¢r ki yednin uzun vadel.i enerji t
optimizasyonu ve |linee20dO®gdénegomn yemmemlaarmi
etmi kKtir. Késa vadel. tal ep tahminl eri i zZe
t cknetnide késa vadel. tahminler i -1 n l i neer

incel eyer ek, bu model l erin ©°ng°r¢ dojruluju
Ayr éca, OECD ¢l kel erinde yapeéelan -al dkmal ar
korelasyonu vurgulanmék ve regresyon anali zl
gor ¢l megkt ¢gr [5] .

Bu -al ékma, T¢e¢rkiye' nin Karadeniz B2l gesi 6nc
tegketim talebinin dojru taanhariinzii niin i nuy ¢ uln
ama-| amaktadeéer . Bu model , ge-mi K te¢egketim ve
deji kkenl er arasénda dojrusal bir I k u
y°neti mi s¢re-lerine kat kedal bpl wrfanreacki mbh |

yapél maséna ol anak sajlayacajée d¢gkegnegl mekted

2. MATERYAL VE METOT

2.1. Veri Seti
Bu -alékmada kull anélan veri seti, Aksa ¢
sajl anan ve Girelsakt riilk nte¢g kaatti mg¢echdjeekr | er i ni
30 Nisan 2024 tarihleri araséendaki veril erde
kaydedil en t¢gketim miktarl aréné kapsamakt adeé
2.2. Lineer Regresyon Y°nt emi
Lineer reginde&sywea, bdjag mare z deji kkenl er ar
model |l eyen istatistiksel bir y°ntemdir . Bu
baj eémseéz deji kken taraféndan naseéeél et kil en
regresyon,r elnerk ¢y °:rkt eknai kull anél arak model i n
y°nt em, hata terimlerinin karelerinin toplar
y°nteme ait genel gesterim yer al maktadeéer .
Denklemb d e k i gi bi I fade edilir.
A
yi=xif + ¢ )
yl ............................................................. “"
El’T"’It
BOLD
Signal ,.0"§
¢ Ql i P =slope
|4 | ,
Xi
Ilumination (X)
G°rsel 1. Lineer regresyon y°ntemine gen
G 1T Te 1w E 1O F 1)
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Burada®w baj éml & &y hiv kbeanjig ms é z  die jkiesk xkrilmertier i m
I h R regr esyon kadatstaipisi temgil éderé v e

Lineer regresyon modelinin g¢venilir sonu-1a
bajéeémséz ve bajéemlée dejikkenler arasénda do]
deji kKkenlerin bajéemlé dejikken ¢zerindeki e
terimlerinin ortalamasénén séfeéer ol masé, by
hata terimlerinin homoscedast i ka sabitvaysnsa yan
sahip ol masé, aksi takdirde heteroscedasti si
terimlerinin nor mal daj el em g°stermesi ; bu v
ol up, b¢e¢yéek ©°rneklemlerdarkaymehagevmedel eb
sonu-1|larén g¢venilirlijini sajlamak a-ésénda
Lineer regresyon, el ektrik t¢gketi mi gi bi S ¢
kull anél maktader . Bu ya® nbielmi r Ibiajsii thedenivyel e
tahminleme s¢re-lerinde sék-a tercih edil mek
3. BULGULAR

Bu -al ékmada, Giresun il el ektrik te¢egketim
edi | mesi sonucu el de edil enhmbuwl ggulear®,netm¢ k et
sunmaktadér. Modelde, 5 °nceki dejer kull ane
perfor manseéeé, -ekKi tli hata ©°1-¢tl eri il e dej

setl erinde karkeéel awl @dkélum@kwvbar mobDehlk! eamt 2 h
al maktadeéer .

@ TBILUT UBTY@C THIP WP TH 0 dp T p @0 T ¢ WY 2
G°rsel 20de, Giresun il elektrik te¢gketim de
dejerl er il e gelrarkédelmase@rghstanr ikl mektedir
ger-ek ve tahmin edilen dejerlerin zaman ser
gé¢-1 ¢ bir tahmin performansé sergilediJi g° z
veahmin edilen dejerler araséendaki dojrusal
dojrusal regresyon -1izgi si etraféenda yojunl
dejerleri anlamlé bir dojrulukla tahmin ett.i

(ONO)
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R , MSE ve MAE gi bi metri kIl er i ncel enmi K \

sunul muktur . RMSE dejerl eri ejitim seti o=

edi |l mi ktirtabaor arglkagrké hmodel in dojrulujunu g

setinde O0.78, test setinde ise 0.69 olup,

a-éklanabildijini g°sterir. MSE dejerleri ej

buunmuk ve bu dejerler model i n hata kareler

dejerleri ejitim setinde 0.0476, test setind

mutl ak hatalarénén kabul edi |l ebi | korelasgor vi y e d

kat sayéesé (R) ejitim setinde 0.8269, test S

dejerler arasénda g¢-1¢ bir dojrusal I

genel performansénéen e] i¢gtvienmivie rt eosltd usjeutnlue rgi°n

¢i zelEgd tli.m ve test verilerine ait modelin pe
Metrik Ejitim Test Seti

MSE 0.0038 0.0043

RMSE 0.0614 0.0657

MAE 0.0476 0.0495

R 0.8269 0.8303

R? 0.78 0.69

4. GENELDEJERLENDKEMBONU¢L AR

Bu -al ékmada, Gi resun iline ait el ektrik t
regresyon model.i kull anél mék ve modelin tahi
El de edilen sonu-1I| ar, (RMSH:e0l0O614 0 .d0;6k5,7Kk) hvae ay ¢ol
korelasyon kat-9ag80D8&8)ei (RB: ggvenredir tahminle

Bu dur um, i neer regresyonun Giresun il 0 z
y°ntem ol dujunu ortiagat Eabommakdadeéul uMode® zel
gel ecekteki enerji talebi pl anl amasé gi bi al
sajl amaktadeér .

Bu -al ekmaneén bul gul ar é, yegelli kenerjlimeviem ¢
bulunabil ecefj i gi bi, benzer yapésal °czell ik
tahmininde rehber olarak kull aneéelabilir. Gel
ol abilecek ek dejikkegPete(§eheifi neyaeakogodms
model in tahmin dojrulujunun arteéerél masé m¢mk
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AHMET AZTEKk
2Kocaeli University, Institute of Natural Sciences,
ahmetates2003@outlook.cefD09-0007-27421699

¥ZET

Tép tarihinde milyonlarca hastaléek tanéemlan

protokol |l eri sistemati k ol arak belgel enmi«kt
geli ken yapay zeka tabanleé dijital sajl ek -
kapsaménda geli ktirilen AYapay Zek a maDseés,t e |
kull anécélaren fiziksel, fizyolojik ve sajl e
ki kisellexktirilmik sajleék hizmetl eri sunmay
uygul amal aréndan far k|l & aonl afriazki,k sseils tveem ikl uelrlia,
ve g¢nl ¢k semptom kayétlaréné analiz ederek
profil, LLM tabanleé yapay zeka kull anarak ku
anal iz edersérodlaasre, tearnkeemarw@ey ar el ar sajl ar v
tekrarl ayan sajl ék sorunlaré i1i-in kikiselle
altyapése, en yaygén olarak bilinen yakl akée
Hugging Face TurkisihLaMA-8b-Instructv 0. 1 model i ne dayanmaktad
Colab ortaménda ejitilmik ve Flask REST API
testlerde, sistemin semptom analizi Yamat ané
kull anécénén konumunu kull anarak en yakén ha
sajl ek hizmetlerine eri ki mi kol ayl akt ér ér . S
destek s¢re-lerinde etkilkhiikibsierl lrexlIt i oy her kK
a-éséndan °neml. bir potansiyel sunar . Mo bi |
odakl e bir di jital sajl ek deneyi mi sunar ak
kesi Ki mi nde moderdn® ns¢aK ¢ neckn eh i kzantekt él dear ibnuilnunur .
Anahtar kelime: Yapay zeka, dijital ki oz, mo b i | S aj
ki kisellexktirilmik sajlék hizmetl eri

1. GKRKKk

Modern sajl ék sistemleri, ki ki ye %ksigligeri z | e me
baréndér maktader . Bireylerin semptomlar éneé d
tekhis edil mesine neden ol makt a; bu da tedav

NMO
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ABD Teéep Enstite¢gseée' ngn yazycéamlvaedréi] €y ebtierr sriazp o rje
sisteml eri nedeniyle her yel yakl akék 400.0
mevcut sajl ék takibi y°ntemlerinin yetersiz

a-ék-a ortaya koymaktadeér.

Genegmezkdul | anél an bir-ok mobil sajl ék uygul ar
i Kkl evlierle sénéerl e olup, genellikle statik a
demografi k verileri di kkate almagltmama PBet adne
ciddi Kekil de secerltaerRdenmalet adérnt erat ¢8Hdeki
mobi | sajl ék wuygul amal arénén -ojunun kaneéet a
kal dej éneé, ki kKisellexkxtiveneukomusadehi yeuefl a

sajl ayacak tekniklerden yoksun ol dujunu g°st

Dijital i kiz (DK) teknolojisi, il k kez NASA
fiziksel bir wvarl eéjén ya da ks insotdeenhilne ndni jki tkaa
Ger-ek zamanl é verilerle beslendijinde bu mc
simgl e etmek ve °ng°re¢lerde bulunmak i -in ku
izl eme s¢re-| eriiknde- éwvirreesydlerven Igleinreitk ©°zel | i

-%z¢mler sunma potanBiwyehayt @ané@&mesamr&lmalkit adle
hastal ék seyrinin daha derinlemesine anl akeée
edilmesinive b°yl ece ' hassas tébbén’ (precision
m¢dahal el ere ol anak tanémaktadér |[5].

Bu -al ekmada, bireyin sajlék ge-mi«ki t emel
geliktiril mektedir. S z° nkcoen ulsauy amo deetl t, i Jbii rheas
verilerini sistemati k bi-imde kaydeden ve bu
dayaleée ilixkkileri analiz eden bir yapay zek:
geliktirilenemptsammgi thiiklegriin ve tané ge- mi KiI
ol arak ge¢ncelleyip A°Jrenend bir yapéya sahi
Beyéek Dil Model l erinin (LLM) y¢kseli ki, yapeé

a-mék ve bu modeltlené nve zd mptkdre aneali ikail g°r
gesterdijine dair kanePtayre,gideflk ek aemmba&imn

kull anécénén daha ©°nceki dijital i kiz wveris
sunabilmektedrtUy gul amanén yapay zek© altyapéseénda,
TurkishLLaMA-8 b gi b b¢eyek °I1 -ekli Te¢rk-e dil mo d e
dojruluk oranénén artérél masé hedeflenmiktir
Dijital ikiz teknolojisi, fiziksel bir $ st emi n di ji t al ortamda ger -
edi |l mesini sajlayan ve bu temsil czerinden
tanéyan bir teknolojidir [ 8] . Sens°°rl er, Ne
analitijiliwembgl bt bil ekxenlerin entegrasyoni
sretim al anénda kull anél sa da génegmeégzde S
yaygénl akméektér[9][10]. Sajleék sekt°re¢gnde di

NMMN
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tar z&€ verilerini kull anarak kikisellexktiril mi
izl emeye ve olasé riskleri °nceden belirl eme
iyilektirilmesi, klinik sgartéemanfapltimethes
-%z¢mler sunar [ 13].

Bu -alékma kapsaménda, bireyin sajlék verile
zek© temelli bir mobil sajl ék uyldaMAas8Bbgbs € gel
gel itxgmm gk di | model |l eri ve Doj al Di | Kkl eme
anl ek semptom girickIleri il e mevcut sajl éek ge
bir korelasyon Kkurul masé ama-| ahmalt eodaéri.t a
mobi | uygul amal aréen aksine, zaman i -inde '°]
taki bini ki ki sellektirmek ve potansiyel hast
sajl amakt éer . Liter atkylradke&km!| a'rhdaasnt afl aérkk | nee r okl eazrl
be¢t éencegl sajl ek profilini t emel alan "birey
T¢e¢rk-e dilindeki sajl ék verilerini analiz e

hedeflemektedir.

2. NERKLEN Y¥NTEM

Bu b°l ¢mde, gel i ktirilen yapay zek© destekl

gel i kKtirme sg¢reci detayl andér él mékter. Arackt

i Kl eme tabi tutul mase}] i diofia]J] dijilti Kmiemmemond € le

ve mobi l uygul ama geliktirme ol mak ¢zere tem

2.1. Veri Seti ve Model Geliktir me

¢tal ékma kapsaménda, uzman g°r ¢kl eri, medikal

yakl a2&k b20 adet yapay ver.i kaydée ol uxkturu

kull anécénén semptom a-éeéklamaséné (compl aint

analizin hastaleék etiket:i bil gydeniti get gketl

sunul muktur .

¢i zel g€eni seti °rneji

Alan A-ékl ama ve ¥rnek Veri

Complaint ASon birka- g¢ndegr kendimi pek
yakKeyor um: Hal si zI1 i k, i Ktahseéezl

zamandacilt engi m sol gunl akteé ve g°z
endi kel endiriyor. o
Analysis A¢cekt ée: Bu belirt.i

l er karaciijer
Etiket Karacijer Hastal éjé

Model in bakarél é ejitilkdomdanesRytihdm wd uka nud:
kull anél arak temizlenmik ve standartl akteéer é]
s¢tunl arénén herhangi birinde bok veya ge-er

NMP
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mesajlaré ("r"atwb.l)i mmarénderpemakayeéetl ar ve )
-ékaréel mektéer. Temizleme sonrasé s¢gtun i si ml
ve tag ol arak yeniden adlandérél mekteéer

Model geliktirme akamas &mda, TLamadklsstructl0.ll | nde

model i t emel al énméek ve ©°zel ol ar a-kuning | ukKt ui
y°nt emi kul |l anél arbaikt ehja stsiasmiyketti rv.e MoRIled , ( f8l
czerinde bel |l ej i yvaepréidnal i o | kuukltluarnualnmu kbt or . E
{input\n Yanét: {output} o formaRan&ak dAdAUapkii gher ¢
ejitil mi ktir. Ejitim s¢recinde kullanélan te

¢Ci zelEgd td.m P atabbsuet r el er i

Efjitim Parametrel er.i Dej er

¥Jrenme Orané ( | earni 2e4

Epoch Sayésée ( num_trad?

Batch Size ( per_device_train_batch_size ) 2
Optimizer AdamwW
Hassasiyet (Precision) FP16

2.2. APl ve Mobil UygulamaEntegrasyonu

Efjitilen yapay zek®© modelinin mobil uygul ama
tabanl e Flask mikro -atésé kullanélarak bir
tarafeéendan girilen semptom vneeteijnilteirlimmik JnsoQdN\Ne
analiz sonucunu ve tahmin edilen hastaleéek et
Yapay zek© destekl:i dijital sajl ek sistemin
Native framewor ko¢ ksuel luaynuemlaur abki rp | naotbfiol r nul yagru |
Uygul amanén t emel i Kl evi, kull anécélarén do]j
zek© modeline iletmek ve model den al énan ar
sunmakt éer .

Uygulama,semt om anal i ziyle sénérl é& kal mayép, kul/l
bil giler de sunmaktadeéer. Bu dojrul tuda; kul I

NMZ
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Kndeksi (VKK) hesaplayan bir modg¢!| hastamevieul | an

eczane bilgilerini di nami k ol arak sunan bir
Uygul amada veri y°netimi i-in Redux mimari si
yer el depol ama (AsyncStorage) ¢zerinden y°ne

3. SONU¢LAR VE DEJERLENDKRME

Bu -al ékmada geliktirilen mobil sajl ék asis
(TurkishLLaMA-8b-Instructv 0 . 1) ¢zerine i nka Il mi ktir. S

edi

verisi (semptorrh a s teak léekk me | er i ) Il e ejitil I K ve Got
aracel ejéyla sunucuya entegre edi/l i
akajeda sunul muktur

Yapay Zeka Dest ekG°r sSelh iKebttldleamay £4 geklisahbey ap ay
aray¢zene sajl ek ki k©Oyet | er iyneir saelrnbaskestta dréert i n
girdileri analiz ederek ol asé hastaleéek ©°neri

s7Bee < e BV D+

Al Asistan

Merhaba! Ben saglik asistaniniz.
Size nasil yardimei olabilirim?

Son birkag giindir kendimi pek
iyi hissetmiyorum. Su belirtileri
yasiyorum: halsizlik, istahsizlik,
strekli bag agrisi, mide bulantisi

ve hafif ateg. Bu gikayetler dzellikle
akgamlari ve sabahlari daha belirgin
bir sekilde ortaya gikiyor. Acaba bu
belirtiler neyin habercisi olabilir?

Verdiginiz belirtiler grip veya soguk
alginhg: gibi viral bir enfeksiyonun
habercisi olabilir. Dinlenme, bol sivi
tilketme, hafif ve saglikli beslenme,
ates dusUriici ilaglar ve gerekirse
doktorunuzun onerdigi diger ilaglan
kullanma ile semptomlarinizi
hafifletebilirsiniz.

-3

Al

G°rs@&dl ®Asistané Arayg¢zy

Dijital Kki@©°rTseekldod@dgeasi ;i ki z modelinin

, k ul
ol duju kikisel bil gil eri (yak, cinsiyet, kan
bol ¢yner al makBuadé§gmape, kull anéceéenén ge- mi K

ki kiselljelkgdk ryi°matki mia sunar ve tekrar eden d

NMT
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Yakinindaki eczaneler

Montro Pharmacy

BEHCET UZ COCUK HASTANESI ACIL
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Geliktirilen wuygul ama, modern sajléek sisten
teknolojk b r -%z¢ém sunmiIgpayamaek@mabdgagdemnen, 2
hastal ék ekl ekmesi sayesinde serbest met i nl
alanéndaki mevcut sénérl amal aréhi beebhmgeséceli
uygul ama Kngilizce diline odakl anérken, bu -
yer el i htiya-lara hitap et mesi bakéméndan ©:
sajl ék ki k©yetlerine karkéeéeknlyéwnieti miadi plas
aktif m¢gdahal eye deo°n¢gkmesini sajl amexkteéer.

Ancak si stemin bazeé sénérl él ekl ar é mevcuttu
[

ol ukturul muk olup klinik dojrulama®°sangreiller:i
hastal ék tahminlerinin kesin teébbi tekhis ni
verilerinin manuel olarak giriliyor ol maseé,
bariyer.i ol ukturabilir.

4 . Tartékma ve Sonu-

Bu- al ékma kapsaménda geliktirilen dijital ik
verilerini doj al di | girdil eri aracel éjeyl a
°nerileri sunan u-tan uca brr ¥Y¥apagmzek®r dks
di | i K1 e me -blaMAe8b-InstrgctvOr. KLi)sh yakl akek 25. 000 Kk
ver.i k¢ mesi ile ejitilmik ve kullanéeceéel ar én

dojrulukl a hast al ekl de h°nz enli| eykatpiarbii |l reicketki rk.e k

Proje, dijital i ki z teknol ojisini yal nézca
semptomlarén zamansal °re¢nt gl erl e analizi, |
°neriler sunul masé me bfionHiry ordliaregyy |lka ke rsted ¢
dijital i ki zi Zaman i -inde ©°jJrenen, géncel
gel ecekteki sajl ek durumu hakkeénda -éeékar éml a

Literat¢rde gerealllei kelne elkglrieni-kal stiksatnendli j 1t al i

-alekxmada geliktirilen yapé dojrudan bireyse
bireyin sajlék okuryazarl éjéné artérmakta ve
olarak, bu arakteérma; yapay zek®© ve dijital [
y°netiminde etkili ve °l-eklenebilir -°z¢mle
Gel ecekte yapélacak -al éexkmal ar, doijsatlendiid d «rl
model inin daha b¢yé¢k veri setleriyle yeniden
sens®r veril eri il e dest ekl ener ek Ssi stemin
y°n¢gnde i lerletilebilir.
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mkakgun@aybu.edu.tr00000001-75808352

ABSTRACT

The integration of Large Language Models (LLMs) into digital healthcare has given rise to a
new generation of health chats, offering interactive, scalable, and lowst medical
guidance. With the rapid evolution of generative Al, these systems are becoming embedded
within smart health infrastructures, particularly in urban environments where healthcare
services are abundayet frequently overburdened. While L-based chatbots present notable
advantages such as multilingual communication;ties response capabilities, and improved
operational efficiency, their deployment also raises significant concerns around safety,
transparency, and accountability. This paper presents a structured SWOT (Strengths,
Weaknesses, Opportunities, Threats) analysis to critically assess the implementation of LLM
based chatbots in smart health settings. The study identifies key strengtim@melohanced
accessibility, scalability of services, and greater patient empowerment. However, it also
outlines important weaknesses such as the lack of standardized training data, challenges in
verifying the accuracy of generated outputs, and limitationsontextual understanding.
Opportunities for integration into telehealth services and digital triage systems are highlighted,
alongside threats including regulatory uncertainty, user overreliance owlinical Al
responses, and blurred boundaries eetwAlgenerated advice and professional care. Based

on this analysis, the study argues for a cautious and eviigiocaed approach to deploying
health chatbots powered by LLMs. The findings aim to guide stakeholders, including
developers, health profeseals, and policymakers, toward responsible innovation in smart
health systems. Rather than viewing them as replacements for human practitioners, these
systems should be designed as complementary tools, integrated under strict ethical and

technical overgiht.

Keywords: Digital Health, Smart Health Systems, Large Language Models, Health Chatbots,
Ethical Al, SWOT Analysis
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ABSTRACT

The gl obal healthcare system i s u-sizbftsagloliong a
model toward a datdriven personalized medicine paradigm. One of the foundational
components of this transformation is the emergence of Digital Health TRMHiES), dynamic,
computational models that create real me v i rt ual representations
systems, such as tissues, organs, or physiological processes. These digital replicas enable the
simulation, prediction, and optimization ofdidcare decisions in a personalized and-non
invasive way. Supported by advances in big data analytics, artificial intelligence, and the
Internet of Medical Things, DHTs offer a promising framework to understand complex human
health patterns more effectlyeand costefficiently. Their transformative capabilities span a

wide range of domains, including trauma management, biomarker and drug discovery, disease
prevention and treatment, personalized medicine, clinical trials, surgical planning, and bio
manufaturing. This study investigates the current and potential application areas of DHTS,
assesses their level of adoption, and explores how countries’ development levels impact their
integration into healthcare systerv&t, the successful implementation of D#lis not without
challenges.The complex nature of digital health transformation raises concerns about
exacerbating global health disparities, especially between developed and developing nations
due to infrastructure requirements and technological adsasters. While the existing
literature predominantly focuses on the technical aspects and benefits of DHTSs, this study
emphasizes the need for multidimensional analysis. It examines the ethical and social
implications of DHTs through the lens of Diversitgquity, and Inclusion (DEI), aiming to
understand how these technologies affect marginalized individuals and communities. In doing
so, the paper underscores the importance of equigyted strategies in shapiag inclusive

and sustainable digital héfalfuture.

Keywords: Smart Health, Digital Health Twins, Personalized Medicine, Healthcare

Technology, Digital Health Equity, Global Health Disparities
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ABSTRACT

Traffic congestion not only causes lost time, increasedctugumption, and economic costs,

but also has qualitative impacts on users, such as stress, dissatisfaction, and behavioral changes.
Therefore, for accurate understanding and effective management of traffic systems, it is
necessary to examine vehicle mowss on the road at a mielevel, and to jointly evaluate

user behavior, demand dynamics, and operational conditions. The reliability of these analyses
is directly dependent on data quality. Measurement data, particularly those obtained from urban
areas ad surrounding roads, can be corrupted, inconsistent, or incomplete due to system
malfunctions, adverse weather conditions, incomplete or inaccurate measurements,
maintenance/management deficiencies, and interruptions in data transfer. In this cortext, spe
vehicle count, and direction information provided by l@ased sensors such as Remote Traffic
Microwave Sensors (RTMS) must undergo comprehensive quality control and cleaning
processes before being used directly; otherwise, serious errors and dsvaiiooccur in
modeling and decision support mechanisms. This study systematically addresses how RTMS
data collected at the lane level should be processed for reliable traffic analysis. Initially, key
quality indicators, such as detecting outliers andreming the randomness of missing data
patterns, were assessed in the raw data. The cleaning process was then structured to include
anomaly filters, logical consistency checks, elimination of duplicateAzgted records, and

time series alignment. In thi@al stage, the corrected data distributions were reviewed to obtain
lanebased speed and density profiles. The resulting -tpigtity data was prepared for
integration with traffic flow modeling and higlevel decision support systems. This approach
senes both to more accurately capture dynamic traffic behavior and to increase predictability

in urban mobility management.

Keywords : Data cleaning; Missing data analysis, Preprocessing of data; RTMS; Traffic

management.
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ABSTRACT

Scintillators are widely used in thaetection of ionizing radiation and in determining its
spectroscopy. With new developments in material science and technology, scintillators can be
optimized for more sensitive applications and can be manufactured with different components.
However, in orér to further improve scintillators, it is necessary to evaluate their performances
in different fields of application. In this study, gamma ray spectroscopy was discussed under
two different scintillator sources (CsI(TI) and BR0), and their performanseof gamma
detection were evaluated. For this evaluation, the gamma photons frd8i7CBal33 and

Co-60 point type solid sources were utilized. Considering the gamma energy spectra, a
spectrum largely consistent with the literature spectrum was obtailledCsI(Tl), but the
spectra obtained with B@20 showed significantly lower performance compared to the
literature spectra. In order to compare the performance of these two scintillators, the same
photomultiplier tube model was used, and experimentakurements were performed under

the same conditions. An evaluation of the uses of these two crystals has been made based on
the findings obtained.

Keywords: Gamma spectroscopsgeintillation detector, Csl(Tl) and BC420 type scintillators.

1. INTRODUCTION

Scintillators are the materials that release light when they interact with ionizing radiation and
are often used for the detection and visualization of ionizing radidtienscintillation process
remains one of the most useful methods alkeléor the detection and spectroscopy of a wide
assortment of radiatiorL]. When highenergy photons are absorbed by the scintillator, three
interaction processes occur, which are called photoelectronic absorption, Compton scattering
and pair creation. Photoelectric absorption is generallgt tes@nalyze radiation, and in this
process, one primary electron is generated per event. This primary electron can generate many
excited secondary electrons via Coulomb scattering, and these secondary electrons dissipate
their kinetic energy by interactis with lattice or other free electrons. Finally, these secondary
electrons recombine with holes and emit scintillation photons. In the case of charged particles,
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s u ¢ h -ragss an @nergetic charged particle creates many secondary electrons via some
interactions such as Coulomb scattering, and these secondary electrons act in the same ways as
in the case of Xand=-rays[2].

Scintillators play arucial role in gamma radiation detection, with applications spanning high
energy physics, medical imaging, radiopharmaceuticals, security and safeguards (including
environmental and reactor monitoring), and industrial fields such as oil logging and non
destructive inspectiofi2, 3]. Nowadays, the development of new scintillation materials is
important direction in both, physic and chemistry. One of the main reasons for that is the need
for creation of universal scintillators, which may combine the high stopping power, high
scintillaton vyield, high energy resolution, minimal level of afterglow and possibility of
simultaneous registration of neutrons and gangoenta 4.

Sdntillators are generally classified into two types: organic scintillators and inorganic
scintillators. A large category of practical organic scintillators is based on organic molecules
with certain symmetry propert i-eestron stucture h gi v
Organic scintillators provide advantages such as fast response times, ease of fabrication, and
costeffectiveness, making them suitable for applications that demand rapid detection and large
area coveragd.hey exist in crystalline, pléis, and liquid formsAlthough organic scintillators

have excellent timing properties, their brittleness, mechanical fragility, and difficulty in large
scale production restrict their widespread use. On the other hand, the inorganic scintillators tend
to have the best output and linearity, but with several exceptions are relatively slow in their
response times and they are mechanically fragile, which limit their applicability in scenarios
requiring rapid detection and structural durability3].

Generally it is not possible to finca unique and ideal scintillator type suitable for every
application.Selecting a suitable scintillator material requires balancing numerous performance
factors, such as light yield, decay time, emission wavelength, and environmental stability, with
experinental constraints such as detector geometry, cost, and radiation type.

In the present study, we investigated gamrmaspectroscopy under two different scintillator
types [CsI(Tl) and Be120] and based on the results obtained, we analyzed the getenton
performance of these two scintillator types.

2. MATERIALS AND METHODS

Energy resolution is an important parameter for scintillation detectors. It is calculated in terms
of percentage using the formula:

__ FWHM

x 100 (1)
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where FWHM represents tliell width at half maximum of a gamma peak, and C denotes the
channel number at the peak's maximum count. This parameter is essential for assessing the
precision and accuracy of the detector, as outlined inljef. [

In the presented study, B420 plastic type (Saint Gobain Inc.) in cylindrical shape with the
dimensions of 2 inch dia. by 2 inch height, &@=l(Tl) inorganic type (EpiCrystal Co., Ltd.)

in cylindrical shape with the dimensions of 42.5 mm dia. by 33.5 mm height scintillators were
used for the gamma detection. The properties of the scintillators are summarized in Table 1.

Table 1Properties bthe used scintillators

Property CsI(TI) [5] BC-420 [g]
Density (g/ cmj)|453 1.032
Wavelength of max. emission (nn] 550 391

Decay constant (ns) 1.02 15

Light output 56 (% Anthracene) 95 (% Anthracene)
Refractive index 1.79 1.58

These scintillators then separately mounted to RIB28type (HAMAMATSU)
photomultiplier tubes (PMT) that have 2 inch dia. entrance window. In order to ensure that the
photons produced in the scintillation crystal as a result of the impact of gamma e@ays ar
transmitted to the tube window with minimum loss, SILICONE TECHNOLOGY brand and
LS-3252 model optical gel was applied between the crystal and the tube window. After these
three materials are combined, a detector is created and is surrounded by blazlkptapent

light from entering the tube from the outside.

To test the gamma detection performances of the generated detectb8s, Wish the activity
of 5 nCi, Ba133 with the activity of 9.5Ci and Ce60 with the activity of 0.1667Ci
radioactive stadard gamma sources in solid form were uJdek sources were placed 1 cm
away from the detector surface.

The test spectrometer is composed of an ORTEC model 401A NIM BIN, an ORTEC model
556 high voltage power supply, an ORTEC model 113 preamplifier, alEGRnodel 451
spectroscopy amplifier, an ORTEC model TRUMP 8k multichannel analyzer (MCA) and GW

Instek GDS 2024 model oscilloscopgeschematic of the used spectrometer is given in Figure
1.
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Figure 1. The circuit scheme of the experimental setu{scint.: Scintillator, PMT:
Photomultiplier tube, PS: Power supply, PA: Preamplifier, MA: Main amplifier, Osc.:
Oscilloscope, MCA: Multichannel analyzer)

Power supply, amplifier and main amplifier devices in Figure 1 were mounted on NIM BIN
power case. TdiMCA is a PC compatible card into PCI format and was mounted in a PC.

In the detectors, signals of different amplitudes are generated depending on the energy of the
gamma photons coming from the source. These signals are sent to the preamplifier and main
amplifier, respectively, in order to ensure impedance matching, to eliminate electronic noise
and to increase their amplitudes. The detectors in question are used separately in the
spectrometer, and the preamplifier and main amplifier gain values spge@ich detector are

also determined. The main amplifier output is sent to the oscilloscope to follow the signals, and
to the multichannel analyzer to obtain the energy spectrum created by these signals. Fhe multi
channel analyzer records the numberairds corresponding to each pulse height or particle
energy.

In the study, 662 keMénergy photopeak of €37, 356 keVenergy photopeak of B33, and

1.17 and 1.33 Me\énergy photopeaks of &80 were acquired for the detection performance.
These radioisaipes were used in this study as they are commonly employed as calibration
sources in the literature. The photopeak counts were collected in the period of 100 s.

3. RESULTS AND DISCUSSION

Even in the absence of any external radiation souraesli@ion detector records counts due

to the presence of background radiation, con
contributor to this is cosmic rays entering the Earth's atmosphere from space. While the impact

of natural background is sigm@dnt in measurements involving low count rates, short
acquisition times, or low energy levels, its influence becomes negligible in measurements with

high count rates, prolonged acquisition times, or higher energy levels. Therefore, in the count
spectrd or more precisely, energy spedraresented below, the effect of natural background
radiation has been disregarded.
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Moreover, all experimental spectrum plots provided below are direct screen captures generated
by the software of the MCA. These visuals presented in their original form to share the
results in the most authentic manner. In each of the spectra shown, the horizontal axis represents

the channel number, while the vertical axis indicates the number of counts corresponding to
each channel.
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Figures 2 and 3 present the experimentalBDggamma spectra obtained using detectors with
Csl(Tl) and BG420 scintillators, respectively.

i

117 MeV

1.33 MeV

Figure 2. The C®0 spectrum obtained using a detector constructed with a CsI(Tl) crystal (Energy
resolution for 1.17 MV-energy peak: 13.3%).

T Duard) b COR BCAI0 dedabtor O

&

Noise

Figure 3. The C®0 spectrum obtained using a detector constructed with-42BErystal.
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In Figure 2, due to the shallow valley between the 1.17 MeV and 1.33 MeV peaks, the FWHM

value for the 1.33 MeV peak could not be deteredintherefore, no energy resolution value
could be provided for this peak.

ENGI NEE

The literature gamma spectrum of the-@&b source obtained using a Nal(Tl) scintillation
detector is presented in Figure 4.

X-Ray Cobalt 60 Spectrum
75 keV Recorded with GS-2020-CSI
and GS-USB-PRO

b Linear Histogram
1173.2 keV 24/03/2022

1332.5 keV

209.8 keV

963.4 keV

Gammaspectacular.com ©

2614 keV

Figure 4. Literature gamma energy spectrum foi6Gaadioisotope ¥].

In the above spectrum, the peaks on the left side (210 keV and below) and the valley between
the 1.17 MeV and 1.33 MeV peaksp@ar deeper due to the wide horizontal axis scale of the
multichannel analyzer. In our study, the-8® spectrum obtained with the CsI(Tl) crystal was

limited to a horizontal axis scale of 1024 channels, causing these two peaks to appear closer
together.

A second spectrum taken from the literature (Figure 5) supports this observation. Furthermore,

it should be noted that the scintillator type used in the comparison detector was different
(Nal(TI)).
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