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Abstract

The radiation dose received by radiologists during the transarterial chemoembolization
(TACE) intervention procedure for the treatment of liver cancer patients and to help prevent
future radiation risks for the radiologists. The purpose of this study was to measure the radiation
dose at the lens, thyroid, and hand of radiologists during the TACE procedure. The risk and
factors affecting radiation dose received by radiologists during TACE procedures were also
evaluated. The data were from two radiologists performing TACE procedure with 16 patients.
OSL nanoDots dosimeter were attached to outer center of thyroid shield, outside the lead
glasses on both sides, and on both wrists of the radiologist to measure the radiation dose during
TACE interventional radiology. The results showed that the mean time spent on TACE procedure
was 70.8 minutes, the mean of X-ray fluoroscopy time was 19.1 minutes. Without using radiation
protective equipment, radiologists received the average radiation doses to thyroid, left eye,
right eye, left hand, and right hand were 21.8, 56.1, 6.4, 99.5, and 15.6 pSv, respectively. The
maximum TACE cases that can be performed is 29 per month. While using the radiation protection
equipment will reduce the doses to thyroid, left eye and right eye to 4.1, 13.1 and 1.2 pSv
respectively, and a maximum of 128 procedures could be performed per month. In summary,
the radiation dose received by the radiologist during the TACE procedure is within the radiation
safety limit. The use of radiation protective equipment is important and necessary to reduce
radiation hazards. Radiation workers should avoid radiation exposure when using high radiation
doses and techniques.

Keywords: Transarterial chemoembolization, occupational dose, radiation dosimeter, optically

stimulated luminescence

Corresponding Author:

Panatsada Awikunprasert

Department of Radiological Technology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University
Samsen Road, Wachiraphayaban, Dusit, Bangkok 10300, Thailand

E-mail: panatsada@nmu.ac.th

J Med Health Sci Vol.30 No.1 April 2023




unin

FadTmsnw (intervention radiology) Ag
MssnTitaseiemsnwlngldiasedioadanm
ne¥adidads WU desenatsdngoslsalad
\RpsenusEReNinges rseInTIareRaudes
mmﬁq& sy ieteliduneSanmlusisme
wavanusateseslofiluuman Wy aneau
(catheter) 1 (needle) aamtimna (guide wire)
gunsaidug Whluluseneiiietionsiaitede
LarN13SNY WMan1ssad@sInsnY deuvinlunig
n3193t9denaentdan (angiography 3o
venography) N15819%8184AL QAL ULADN
(angioplasty Wwaz embolization) n1sldaneaau
lun1sszunening (percutaneous transhepatic
biliary drainage; PTBD) n1slutadiv1tanig
ViaenaRALAY (trans-arterial chemoembolization;
TACE) 99R99n15105985m5nwn Ae au1nves
wHakinas Audesensinanzusndeudun
anas Wealflsutiuiznisnisa Qﬂwmmiaﬁuﬁa
laeg1959a157 a819lsAny lunsshuwsens
asaifadednludeddinsosdiofiondedidiond
Fadufedneloseu fauautivinliosnouves
Fananswansaduloseudiowrdeuniuiinans
vie319ne enaneliAnsunseanged sauy
stochastic effect (138 low dose effect waglsidl
threshold level) Tnenafitintuazannusetios
JuagfuUTiusaEaldsy Wevsinasidarau
Tusnsmedussegiiaiuius) 91dmwanesneng
Tusguzend WU AszanAdnE@y fonszan’ g
WAANESe Haveasaduuy deterministic effect
(#30 high dose effect wagil threshold level)
WU 9TBU AuLA STl ANENSIINENSIENIN
UsewmAn1un15U097used (The International
Commission on Radiological Protection; ICRP)
AmuauTuusaddmiud iR unieded
au1505uld (occupational dose limit) e

J Med Health Sci Vol.30 No.1 April 2023

Yostudunseaniediiunadesanelidesas
TneUSinassddama (effective dose) Aotlneiade
20 mSv/A masaviisnanie uiasUsusedlaliiu
50 mSv Laznaenwae 5 Uansenuaziealasused
13 100 mSv Usanaussdauya (equivalent dose)
dwsulaudnn Fesfldnadeliiiy 20 msv/A
urazUsusedlaluiiu 50 mSv uagdmsuiians
o uagin Ysunussdsoslaiiiu 500 mSv/A?
PNTBNUVD Globocan vsrnseusislan
wulul 2563 Usswnalnedsuaugiaelsauzss
sreflmsisanun 190,636 T18uazdHideTInaIN
112159071 120,000 51¢ G'Ti'ﬂ'ﬁﬂmﬁqﬁuﬁqﬁaﬂﬁzﬁ
Sovas 14.4 uardninsdeTin Yovas 21.4 gafign
Tunzsmnadalutsamelne’ Mashenlspuzsediu
Hhisivanedd nilsludu Ao msviinansaems
TR aivndaniaiasaiaonuns (Transarterial
Chemoembolization; TACE) 1Jun15¢m379
lonaisngeslsalalildsediondifioliiunm
a¥enzmelussmedifunmeaziu Taufunis
SnnuziSaiulaensiiaiividniuviaendonuag
Tnomsianeaiudildlunasndenuasiiaes
Founwideiu mntalldenafivhdadnluudihng
gnnaendeniuiielulviidenluifsfounzss
wiavtuneulunmsiinonssududeddsdiend
mnm‘%aaﬂgaaﬁaiﬂﬂ WislvanansawiuneSanm
Tushsnegvae gadsifnanisuszneudie
Sedunmng neruna wasnFadnsumg guuRm
wianiiienaldsusunseanddiondannnisin
wnans YedunnddufuitRnuildsuuiuna
$ednniign FlFFUUTNUT AN UaLaY
InSadmeila’ Fa¥sBunndfiviiimanisilonia
Ig%usedidndunniuannisyimansfiinniu
Tnsanzfivdnaiie® wavauden nsous a1
Indudesdesiusunsioarnsedlusenineria
HansSadsusnw® sufemsinusunusdiond
fraudan nsosd wunasvvessdunmdlasy

| 4




46

ugviminansiaensalaenisingunsalinusuna
Fadvlinginee W koan (Thermoluminescent
dosimeter; TLD) latodtoa (optically stimulated
luminescence; OSL) gunsalinusuassduuy
5.8nwselind (electronics dosemeter)®® it
Uszlunmslasusedainnsyiinansssdsusnm

gunsaldnUTurusedlateanoavin
nanoDot™ HuunaLan 10 1a. x 10 g, N 2 1.
13ae lLidedldluin srurenls awsoin
RantlslavangdunualazianiA1UTunusaEn
FLNLN8907E7ElAERT @150 TR AN
%39 5 keV — 20 MeV ATBUARUAINAINILYDY
Ydondaniedonigoslsalaliieisdlngnsann
Vel stuas s dnszddfiiviinaieny tne
loloausawin nanoDot™ aunsadinmAIUsuu
Ssdsngnldivindv 50 lulasinsd" anunsadhluly
WlensainFUTinafansadunmdvieumeiii
Fnonssadsiusnulesu ieusaidiudunsenn
nslasuadvesufifau suddnmunslasy
FdTruren

. b

Lead apron

OSL nanoDot™

[

ngUsTasA

1. WiensaTausunasediide audmn
Tnsess AS@unndlesuannisyinants TACE
2. ieUsuiiuUsunasednsadunmdle

INNTIRNDNTT TACE

AnsAnu
mAdeilEunsusemnaaznsIns
2385ITUNTINY AUUNNEAIEASITINGIUNA
WIMeNSauaiuns3sy 1aafl COA 009/2565
Toyauimnasidinandsdumddium 2 au 7
dwinsinnis TACE Tuffthevianan 16 au lagld
gunsalinUsunaseduiia OSL %lla nanoDot™
Aaflvuiuninzfdestraditedudunue
Usinaudadfiaudanedesdng uasfndiduuen
gasUasnaansideaiudadfilnsess (thyroid
shield) iaidusunuvesdsdusnalnsesly
nsdinlildgunsaitiosiused wazAnurluneni
anvfadoiioudnilvawdideiioniansinmes
$dwnmd iodusunilunmsinuinasdie
lolaldgunsaitioatussd 3Ui 1 (Figure 1)

Interventional Radiologist

Figure 1 The location of the nanodot OSL to measure the radiation dose during the TACE procedure.
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Table 1 TACE procedure information (n=16)

Total TACE Fluoroscopy DAP (mGy/cm?) Patient Patient
procedure time Time BMI Weight
(min) (min) (kg)
mean 70.8 19.1 136,257 23.8 64.5
SD +19.9 +11.0 +86,448 +5.0 +12.3
min - max 25 -105 3.3-40.5 23,821 - 303,552 17.2 - 36.2 40 - 88
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Table 2 Radiation dose at different organs of radiologist during TACE procedure

Organs The measurement of radiation dose without ~ The calculation of radiation
using radiation protective equipment (uSv) dose using radiation

mean £ SD min - max protective equipment (uSv)

Thyroid 218 + 25.1 0*-91.4 4.1

Left eye 56.1 + 63.9 7 -268.5 13

Right eye 6.4+79 0% - 33.6 12

Left hand 99.5 + 78.7 22.6 - 359.9 -

Right hand 15.6 + 16.1 1-66.9 -

*Reported as 0 because the measured value is negative, meaning the measured value is less than the background

radiation dose.
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Table 3 Maximum number of TACE procedures that a radiologist can perform per month without

exceeding the radiation exposure limit

Without using the radiation protection

Using the radiation protection

Mean equivalent

Number of TACE

Mean equivalent Number of TACE

dose (uSv) procedures per month dose (uSv) procedures per month
Thyroid 21.8 1,148 4.1 6,110
Left eye 56.1 29 13 128
Right eye 6.4 259 1.2 1,365
Left hand 99.5 418 = =
Right hand 15.6 2,667 - -
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