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Abstract

Interventional radiology is a branch of radiology that can diagnose and treat lesions
through a catheter. However, workers may be exposed to radiation throughout their work even
though they use radiation protection equipment. There may be a risk of unnecessary radiation
exposure. From this information, the objective of this research is to evaluate the level of
radiation dose that occurs in interventional radiology with operators. This includes radiologists,
nurses and radiologic technologist. Using a OSL-Nano Dot radiation measuring device to
measure the actual amount of radiation occurring at various locations on the body such as
hand, chest, eye and waist.

The results showed that workers near the X-ray tube were at risk of receiving the high
amount of radiation and the side organs near the X-ray tube received the high amount of
radiation. The hands received the highest amount of radiation, which was 0.4-0.6 mSv. The
chest in lead shielding received the least amount of radiation, which was 0.01-0.03 mSv. It
was also found that the length of the catheter directly affected the radiation dose. However,
the level of radiation is still within the safe limits according to ICRP principles.

It can be concluded that the OSL nanodot radiation measurement device is suitable
for measuring the accumulated amount of radiation in a person. It can be used to track various
organs in the body and can be measured to quickly assess radiation levels. In order to be able
to assess risks and guidelines for diagnostic including developing diagnostic equipment and

processes for maximum benefit to workers and patients.
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1. NTOUKIAALUNITIRY

2. Show the location of a nanoDot OSLD on the surface of the abdomen
at the navel facing the central ray of the x-ray beam to measure the ESD
3. (a) Positioning of RT during CT scan (b) Positioning of RT during CT scan
and (c) Position of nanoDot dosimeters.

4. Arrangement of the dosimeters used

5. OSL ¥#n nanodot

6. fumiansiin OSL nanodot fisumsnenvesgu o
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nanoDot Intervention Analysis

El Chest radiology Radiation dose
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R+L hand

*Chest and waist locate
at inter and outer lead apron
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nanoDot Tuiu$sdifads anunsathanldifietnusunassdazandimidudumisaulanie
UsthaeToneiilne$sd wu Insoss (Luna-Sanchez et al, 2019) laudan (Hamada, Azizova, &
Little, 2020)
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%’ﬁs’am%’ﬂmdwaQIuLﬂmSﬁﬁUaamﬁaﬂ%'alﬁ FeluaAdedinuunlddnsAnuivsunasian
(entrance skin dose) Tu % U31884 (Phantom) 31NNTELUIUNTITATIY X-ray computed
tomography (CT) Im81%3’?mﬂ%@ﬂﬂscﬁi’m%’ﬂﬁﬁmﬁnmmﬂ’jﬂaaﬁwLLazlmasJﬂ‘ NUIMUTUUSSE
R umundsuinannaios X-ray computed tomography (CT) (Omar, Hashim, Ghoshal,
& Shariff, 2019) waziinsinuluszdundsauinluanedsaenssdiall (General X-ray) Tu
y{ug1a09 (Phantom) fanwdl 2 nudSinasdEdiinduasausnunsdieamdesiosoglu
sedufivasnse (0.01 mGy) Fuduenasdlussiundsanus udneanusailiinaude e

msifinugiSala (Sayed, Roslan, & Syed, 2023)

Posifion of nancDat OSLO fer ESD
TS L

mwﬁ 2 Show the location of a nanoDot OSLD on the surface of the abdomen at the

navel facing the central ray of the x-ray beam to measure the ESD.

paenIuianuddeihmsiauiinassdimandfuiianuiidendilutieduiiasluiios
X-ray computed tomography (CT) faandi 3 Tnevinisi3euifisuusunasdlunenuiun
aritugad wulviinasediuluvivaesituddivinaitesninduuen Famadananay
druannudssienisiinlsadenszanld (Suzuki, Matsubara, Chusin, Suzuki, & Technology,
2021)



A 3 (2) Positioning of RT during CT scan (b) Positioning of RT during CT scan and

(c) Position of nanoDot dosimeters.
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Tumaessdsamsnunduinndu wuirlusidefihunlaeemeaudavesiguiiaegfiseiu 6
msv/ys Balusziuiivaands (sifu 20 mSv/y) Fanind 4 (Morcillo et al,, 2021) TIdaAy
doslumsiAndenszandsnsiinnsdnuifued 1seiiedludaujod Tngldvyudiasauny
AU URUTe Tusunienu Cardiologists, Neurosurgeons $3ufla Radiologist Weuszdu

[
a = !

AMULE 89 o US UIUTIENIA AT UEY 1M BLE 89 (Osawa, Tawada, Kaneda, Fuijita, & Koyama,
2022)

Al 4 Arrangement of the dosimeters used. (a) Six nanodot dosimeters were placed
on the bridge and on each lateral of the glasses, both on the outside (b) Besides the
glasses’ dosimeters (black arrows), two additional dosimeters were placed at the collar

and chest level, over the lead protections (white arrows).
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WHunsaneUsinasdi Eye, Chest, Waist kag Hand vessagujifinulusnuiadsusnm
(intervention radiology) I@Si%@ﬂﬂiﬁf@ﬂ%ﬂﬂmﬁ'dﬁ OSL nanodot (Landauer Inc., Glenwood,
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® Percutaneous Transhepatic Biliary Drainage (PTBD): tluinanisdmsuidadevnse
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® Trans-arterial Chemoembolization (TACE): N155nw11gl5sdunl8n15RAi 1R
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® m5yy OSL ¥8n nanodot (Vu1A 10x10x0.3mm, Landauer Inc., Glenwood, IL,

USA)) lan il 5 dwsudia uShans organ finaquesguijdiienulunissadsausne

lng OSL agsasldsunis calibrate ynAsAauNslidny

nanoDot

Illl!‘ll IiI'liltilllllilHlll'l tIIItIII’

Ocm 1 2 3

A 5 OSL ¥l nanodot

® AnSUUSNUNYINISAn OSL ¥ls nanodot AN 6 Usenaulusie

Eye (R+L, fiauSnauwiion?)
Chest (RaoulukazauuanvaLdansna UsuNINa1d sternum)
Waist (Aagiulusazsuusnuasdassnd Usna iliac crest)

Hand (R+L, Ainns9dInang)
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R+L eye
Chest
Waist

R+L hand

*Chest and waist locate
at inter and outer lead apron

AT 6 FNUINTARA OSL nanodot s uvitiasinauedu]iFnu
o JnFedaniinan1smeTed@sinsneinng warvin1se1uA131n OSL nanodot: 11 OSL

nanodot TindilugmualaspToiuingy micro star

< v
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nsinAUSinuFaEIngd A9 YT Neve U TR unsuLagndInsYIvinanTs
M9TAATINTN
a ¢ v
5. M3ATIERveYa

AnTendeyadIndneuLasnaINTYINIRNINeTedTINS Y Iaglddn mean, SD

WAy Student’s t-test IAATIFAAIIUUANANTENINNDULATNAINITVINRANITTINDIDTBIZAY N

v o o w

SEAUUEANRYNINEDG (p<0.05)
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ERRED)

gUnsalinuiinmisd OSL nanodot anansathunlfifieiausinassdniviinadeys 1¢
Faust 10 lulasinsd (LGy) faUSunausadgen) 100 108 (Gy) mouauswandnulug 5 keV g
20 MeV annsathndualddnlafivumadnuaslidsmanssnusonmnimnsdnywidedunounis
Ffady annsadunldiauiunadidnnnimaidadenuiidaiomaidangeelsalalle
(Ghoneam, Mahmoud, Diab, & El-Sersy, 2022)

dmsunsAnuiiiingusrasdiilefnu UiinasdfiAatuaTatuduiiRnumeisdda
Snwnludmanisfinuldesfie Percutaneous Transhepatic Biliary Drainage (PTBD): Wuwnanis
dmfuidadoviednuifUasidnisgafurosmiaiuiaf (Covey & Brown, 2008) uaz
Transcatheter oily chemoembolization (TOCE): n53nwuzisasiumisnshiaivivaniumnig
naALaen (Song et al., 2001)
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U lusguiisuiuniaenussaugfuasuiun @ lagiiudoya Usuasad a funiaves
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a1 U dl 6 = v a
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doeuiulSnudsddzauniunan ICRP 5aa'wé'ﬂaq'1ummﬁﬁ'ﬂaa@ﬁ’8 (Valentin, 2013)
uennimeiidedmuintaoieatugunsal 91fiiu ane catheter fdsnasiotiinaed Tae
WUI1 AUYIVBIENY catheter danaliiunmndag o siun1a11931A X-ray tube uansitafiy
$20FVUIAYDIATY catheter THVUIALEANTE micro 9¥iiAN181IY89A"Y catheter 812091
yu1aUnF (Onders, Shenk, & Stellato, 2006) Fedsnalilunsinisnsradesiuiindeyaseis
azldon deuideenvazdeseseniiedfuiiadesugunsaliienadmaliguidadssesvinsan
X-ray tube snntforsinefuwinls sadsszaznanlumsvivinanislaesnnsgiuazegil 40-60 un
d1w¥u TOCE uay 15-30 dw3u PTBD Faduszoznanlasilulumsivinonmaiitelalliivae
Aaaine1n15919A8a Johnson et al., 2001) $3UFIAN1ILNABALE DANANTIIINATEUIUNIS

7539 (Klass & Munk, 2014)
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