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Abstract
Background: The International Commission on Radiological Protection (ICRP publication 135)
introduced the use of Diagnostic Reference Levels (DRLs) for imaging procedures. DRLs are dose
levels used as a reference for optimizing radiation exposure to patients.
Objective: This work aimed to survey and establish typical dose levels for computed tomography
(CT) of the pelvis region in radiotherapy simulation procedures and compare the typical dose

levels with another study.
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Materials and methods: Volume Computed Tomography Dose Index (CTDIvol) and Dose
Length Product (DLP) were collected from a patient who underwent CT of the pelvis region in
radiotherapy simulation procedures at radiotherapy department of Mahavajiralongkorn
Thanyaburi hospital. The total of 80 patients were included with patient’s age range of
20-80 years old and patient’s weight range of 45-75 kg. The parameters used for radiographic
imaging of each patient were recorded. Values of typical dose levels were established using the
median of CTDIvol and DLP.

Results: The parameters used for radiographic imaging were found to be the same for all patients,
except for the tube current, which is automatically adjusted according to the size of the patients
by the automatic tube current modulation system of CT machine. The average age and weight
of the patients were 52.3 + 11.5 years old and 58.5 + 8.1 kg. The typical dose levels of CTDIvol
and DLP were 13.0 mGy and 478.7 mGy.cm, respectively. The typical dose levels in this work
were lower than another study. However, the Thai national DRLs for CT examinations of the
pelvis region has not yet been established. Therefore, the results of this study may serve as a
guide for further study to determine the DRLs for pelvis CT.

Conclusion: The patient dose derived from CT of the pelvis region in radiotherapy simulation

procedures using parameter setting in our hospital was acceptable compared with another study.

Keywords: Typical dose level, Computed tomography, Radiotherapy simulation, Pelvis

J Thai Assoc Radiat Oncol 2023; 29(1): R23 - R33

unin

Hagduiniosenisdnenfiames (Computed
tomography; CT) funuindidgegiauinlu
nszuruMsSnwlsanzidainessdsnw esin
Wwedesdiefililunssuiunissiasanisanssed
(Radiotherapy simulation) Lﬁa‘izqﬁf%mﬂmaz
vauavesseslsauareteizunidrafes Jadeni
aYerefifiaandes (Organs at risk)ldoegausiugn Tng
WouradulA3edAuinlAe3I 1NN

(Treatment planning system; TPS) Wieadns
anadiouasayiliaiunsaununissnwlagly
¥ddldanefamasenouiiames Tadasvinle
Usinaidsdnszangldegsainane aseunquiou
1154 wavdaanUsunasedseniensdnafes
\osannguaslsauziSeiianudndudosiy
Funoun1sareaImn1ededdoiaiosenalsd
AeuiLAesMANIAT IR IuAn1TITadEaua 15N

inligUreiilenialasulSunusedavangs wmae

Journal of Thai Association of Radiation Oncology

Vol. 29 No.1 January - June 2023 |



U%mm%’q?ﬂﬁﬁﬂwlﬁ%’umﬂmsdwmwmq%’q?{
soinsesenaisdnaufinnesieliingsiign e
WisuiflsuiuUsnnas@nilesuainnisaienmms
933w TneAndudosaz 50.0, 68.0 way 70.0 189
YTunusidnianisunngluanninglsy ansiv
910413N5 ansgelin wazglve muaeu”? wiian
U%mm%’qﬁﬁQﬂwié’%’umﬂmﬁr:hamwmn%’q?ié"m
\rianonaisdraufinneslutunounissianinis
218598 FuUSunasadnlasuannissnendngae
ww3nsansdedaziinnuuandreiuogiauan e’
mingUagldsunisinudaudssosBuusngiag
onaflongdufitusn defuuinasdnnnsaenm

Fadaasenaainnazsilulyldielwlannid
At ganasan1si UIE® aundnnisidusun

q
v a

Fefodreaumnauna (As Low As Reasonably
Achievable; ALARA) LiloanAnuldean19Sadliny
A lnsianiveereilneSsddeglunuives

v
v § v

N5E8AINNNeTaE Wy odeisduiug AetuuTinu

v a N

$aATlASUn1Ta1EA IMNT B SRS 0 L aNYLSE
roufmessududefiasnszmdn

UBnausadfiguaeldsuainnisnsanidadese
m%"aﬂl,aﬂmiéﬂauﬁama%wgﬂiwmﬂugﬂmmm
Volume Computed Tomography Dose Index
(CTDIvol)  wag Dose Length Product (DLP) W1u
YaReuARINaNNIEBNSMTILESaAY Tae CTDIVOL
1911910/ Weighted Computed Tomography
Dose Index (CTDIW) sioa1ensa@ufing (Pitch) waz
DLP uwaiitinanar CTDIvol Qmﬁmwzmaﬁlé’
SuSedannnisaunu  dalidnaAn CTDIvol wag DLP
lailvunasaniidldsulnonsufidumiiiang
é’uﬁua‘siaﬂ%mm%’ﬁﬁﬁﬂwiﬁ%’uLLaxﬁﬂiﬂsL%ﬁwmm
AUSINaSaES e (Effective dose) FaduuSunai
T¥Usuonnansenuiiniuainnisldudedves
Us11n5 WY AILEEIVDINISRLLISLaTANT
naneuglasely"

Journal of Thai Association of Radiation Oncology
Vol. 29 No.1 January - June 2023

AMYNIINBNTTENINUSEWMARUNSUBs U UR e
91n59@ (International Commission on Radiological
Protection; ICRP) lonuziilviusazuseing favun
AUINNUSIdO1984 (Diagnostic Reference Levels:
DRLs) Fadumsziuusinasdnliiumsdes
393 RaseN 1Y BunarUszinn Tneidueiild
ﬁ]’mﬂ’liﬁﬁwsluﬂejuﬂwmmﬁL%’ﬂ%’umﬁmaﬁﬁaﬁ'a
mu¥ad n1sivuaA DRLs Hlegvatesedu Tu ICRP
Publication 135" ladanqun1svi DRLs 1du
4 53U e AUsInassdsd s lunsese
ne9U (Typical Dose Levels), AMUSHNUSIED19D4

zuTTosdn (Local Diagnostic Reference Levels)
ATINTad9BsEAUNNNIA (Regional Diagnos-
tic Reference Levels) kagA1USH1u5 1891989580 U
Useine (National Diagnostic Reference Levels)
ASANRUAAIUS LIS IHD 19D 95 AUNUIBINURY
MnuUAINAISEgIY (Median) wazAUIunnsad
$redesziulsEmAivunanALUesISuRlngd 75
yosrsegIu (Median) Aldansanisdsiayiunn
MeSsdnnIsanen NS dnuh e udileaa

Tuustazniaavieusiagviosiu’
pgalsAmudelaisngaruaiusunusedsnds
sesuUsTmAvasine dmsunisenenmssdeedes
LONYLSIABUN UMD LUNTTUIUNITINABINTANYSIE
ﬁu%nmé:m,%qmm YpInsUINeImEnsNITUNNg ™
fisnsuaniznisarenmsdsendoonaise
ABNNILABSIUNTEUIUNTINARLSAUSINYDIVIBY
wuulunansfiused (Whole abdomen without
contrast media) Y039 MuA1uSdITFE Ty
flsneeuves funs wazame? Mdumusunded
$redeszauviesduunfdunisanenmSadseindes
lngsANfImesiunszuIuNTINadelsAus e
Yowiparuiy Usnaudunannsiiusunusdesi
amnnaunadafildnaludredu nsAnundded

o

TgUszasdivedsianasAmuaaIUSuNuTade1984



sEdunUIBIIudImMSUnITanenInSdaiuiases
nYisdAaNiImeslunsrUILNITINaRIN1TANesd
AFnaduTingu wdhasnTouiisuiuaide
AU warsieuAUSuasidsedissRulssnag
Famasedesldiuwumalunsinudmsuns
druamSeddauiaiecenyisdaauiinmesly
nsTUINIaRINsesdETvInady q wiea T

f1ap9nsanesaduan 3 D9 5 dususnsaly

EALATITNT
n193deiniunisfiansuuazeyifann
AMENTTUNITRINTAITETTUNTIToTUALYRY
15aNEIU1aUNITI18INTUSYYS (MTH 2021-8)
uguuuunisfinundeunda (Retrospective study)
vinsivdeyalugtaemamdaiidriunisaieniw
Fedlunszuiunsdnaesnisanefedusngutn
foiaTesoneisdnsufininesinasanisansed
(CT Simulator) 8%s GE $u CT Discovery 590
YRINFUUTIATIY L5ane1u1aumIITI18INTU
SEUs SEVIaRoU NINYIAN W.A. 2564 D9 NUATRUS
w.A. 2565 $1u9u 80 518 lawgUaefidadniu

ns@nwndudiaefiongeglugae 20 fs 80 Yuaedl

umtdnegluaie 45 fs 75 Alaniu™ waznu
AFONENINSIFNILATDNDNULTIABURBADS UM

gudansunuuli@nansiuied

nsiiudayauaznsiinsizinieadn

1. v‘iwmiﬁuﬁﬂﬁﬁagaﬁﬂﬂﬁumﬂﬂwLwiaziwEJ TauA
218 wazthmiing

2. Gufinawisiwesildlunisdranmsdves
HUieudayse

3. Jufinein CTDIvol A1 DLP vasitheusiassng
ﬁﬂmﬂguuﬁ]amemamaam‘%'am,aﬂmiéﬁauﬂuma%
Fananslunnd 1

4. mAan fgean Alede AfsegIu AN
Woddudlnddl 75 wazdrudsauusnsgiuves
A1 CTDIVOL wag DLP

5. AMRUAATUIHIMSIE0198 958 AUNUIBIY
NANLIEFIUYBIA1 CTDIVOL wag DLP

6. WrAIUSUUSIED 19D 9TEAUNUI8aulY
Wisuifeufuauidedu wasUsunasedsnds
FEAUUTEINA

Dose Report

, Scan Range
Series Type (mm)

1 Scout -

2 Helical $234.000-1211.000
Total Exam DLP:

CTDlvol DLP Phantom
(mGy) (MCy-cm) cm

Body 32

6.45 305.08
305.08

WA 1 uansen CTDIvol wawen DLP a1nasedienaisdneuiiaineaidvie GE su CT Discovery 590

Journal of Thai Association of Radiation Oncology

Vol. 29 No.1 January - June 2023 |



NAN1SANEN
Asdwesusemadadilduseslunsaranimn
$idmsinIevenyistaouinmeslunsyuiunis
F1aeensnnedidiuinudadanure ey
wanafInns1ed 1 WumwwﬁwﬁLma%ﬁWﬁ’uéﬂw

nﬂﬁmﬂuﬁi’nﬁmﬁuﬁwm YAIUAINTELANADA
Feazusulnednlusimuvuinvesitae fesyuy
Automatic tube current modulation (ATCM) U84
wSadenusdnouines

A15199 1 A1NN5ITRBSNITUSEIE@NSTUNISENENINSIEAILLATDUDNYLTIABUNILADT LUNTEUIUNITI1ADINT

218 39FNUTIU NI

ANN51TLNDS

UILLNNUBINITNTIA
ANAIINANSANE
FUIULDALBZTVUIAVDIAITUNN
ANUNINIVDIENSE
ANNBUIYesdElad

e (Pitch)

ANNISIVBFBA (Table speed)

nafvaeAENULIEVIUATU 1 58U (Rotation time)

gudansu lilnansiived
120.0 Alaliad
16x1.25 Uaaluns
20.0 Uadkums
2.5 fiadung
0.938
18.75 HadLums/rotation

0.8 AU

seuuUSunSeaviaanonlus®@ (Automatic tube current modulation:; 1%

ATCM)

Foyaluvosfthefidrfunsiienindadse
\n3oueneisdrenfiumeslunszuiunsinaninig
aefednuTnudadniu veanguauiedinw
15INYIUIUNIBINRINTUTYYT TEninaneu
NINYIAY W.A. 2564 §3 NUATRUST W.A. 2565

Journal of Thai Association of Radiation Oncology
Vol. 29 No.1 January - June 2023

L.Lamé’fqmiwﬁ 2 seaznsaLnUY (Scan length) way
ﬂ%mm%’ﬁﬁéiﬂwlﬁ%’u (CTDIvol wag DLP) 31nn1S
drunnieddauiniesenaisdasuiinesly
nsgUIUNITIaeInsanefedTuTnadudingu
AR Insned 3



a v o PR a v o =
A1319N 2 GUE]iJ“aVl’J‘lU‘?JENHU’JEJV]L%’]i’JQJﬂﬁﬂﬂH’]

a0n 21y ) AR GIENEN)
Adgn 24.0 45.1
ANEaEn 78.0 74.5
Aade 523 585
Adisegu 52.0 58.4
Ananudeauuaasgu 115 8.1
maedl 3 JoyaszesmsaunuuasUiiusaaniiasldudenisauny 1 ads
GOl EEEG G CTDIvol DLP
(fiadiuns) (fiadinsd) (fiadnsd.wuRiuns)

Asgn 2875 6.9 233.4
AGER 465.0 30.9 1193.4
Aade 339.1 14.6 535.2
Alsegu 330.0 13.0 478.7
Wefdudlndd 75 360.7 18.1 651.8
Anaudeauuaasgu 34.3 5.5 217.5

d15UAIUTNIUTIED19D9TEAUNUI89IUDY
n1sareanssdsisindonenesdneufinines
Tunszurumsiassnisatefadfiunududnu
HAindu 13.0 Tadinsd (mGy) wag 478.75adnse.
WURALLAS (MGy.cm) d1115uA1 CTDIvol wag DLP
mudu FeldnanansegruvesUSinas@iiag
§susensaunu 1 ase

HANTIAT IR sEAvBaMEUTS (Correlation
coefficient: R?) lagldlusunsy Microsoft Excel
Version 2208 wuintmiinvasgiheinnuduius
fUA" CTDIvol (R? = 0.69) fanansluniwii 2 (n)
dwifuenguesdUle (R = 0.06) uagszuzauny
(R? = 0.01) wunldfianudunwusiuan CTDIvol
Famanslunnd 2 (@) wag 2 (A) wasdinudi
CTDIvol uag DLP fiauduiusiuas (R® = 0.93)
Fauandlunmd 2 (1)

Journal of Thai Association of Radiation Oncology
Vol. 29 No.1 January - June 2023



40

)]

fNaansy

& 30 .
E R2 = 0.69 o
] ".'3.
a 20 -
2 ° o’:‘:
L . :
w 10
=]
[
@
s 0
0 20 40 6 N -
dwnin (Rlan¥u)
(n)
2 40
S
€ 30 .
VE R2 = 0.01 : . i
5> ) :li.:o‘ °
: N.no
% 10 He
: [ ]
S g
o0
0 200 400 o

ssuzawny (@adwnsg)

()

)

40

<,

Naanse
o
2
il
o
o
o

& 30 °

~ oo ©

5

= ) e _ o o

o 20 o =

5 e 2k
li __'__...0 ----- L] ®
w10 ’.'l . " %

e ° L)

&
S o0

0 20 40 60 80 100
21y @)
G

3 40

v

<
‘€

30 )
< Rz =0.93 s
5 20 B8
o8-

& £
L

9

—

0 200 400 600 800 1000 1200 1400
USumu3ed DLP (fladinsd.wufiuns)

U

U3
o

Q)

MW 2 wanIrudNTUsTEnIeAIUSISENelasu CTDIvol wag (n) Uwiln, (v) 818, (A) Szevawnu

wag (1) A1 DLP

unlansal
AUSUNIUSIED 1989 S UNITaNEA NS E
FeasenaisdnouiameslunszuIun1sTIan
nsanefednuinaduiansudinisdnulos
dlawSoudisuiuniseennisdmeiedeaenaised
poufwaslunszuiunsidedtlse erallesnain
fhenguiliugineusSuarasdedldiunisnesed
Iuﬂﬁmmﬁg_jqLﬁ@%ﬂmimmﬁn[” ag19lsAnu
MNRTUIIURUIUGURVeS ICRP n15u1Sedun
THUselaw sxdodddusnasadminisnduluads
am¥sanTinan Ui dadentenausumsinm
Tsals fafunsmanUsinaddsndssiumhsny

v o

Failanudrdydmiudienguilwuiu

Journal of Thai Association of Radiation Oncology
Vol. 29 No.1 January - June 2023

Han13AnwIUNUIATISEgIUYeY CTDIVOl Uag

DLP fianlnalAganunanisAnwinauntinvee Nika

[1]

waraueY Fesrguliduiunisateninsed

Uihaugadanu melnieaenvisdaouiiameslu
NITUIUNNTINABINIRUSE Windy 13.8 Hadingd
war 433.3 fadunsd.wuiiuns mudisu definnsan
Wisuisuandesi§udlngd 75 ves CTDIvol

INSANYIY WaarNUN AAlnalAgINUNaNS

[5]

ANYINaUNLIYDY ANuazAMe” waviiunsuay

[12

Az wardalnalAganuaUSunnsa@onadeseey

uargdu™ duandduaisien 4

Useinevadlne
agelsAmudslufisnenuaiUSuusadsnadasesu

USLNAFINSUNITANENINSIANIYLATDILDNYLTE



ﬂauﬁama%‘u%nménL%qﬂi’lwuaqmuﬁmmﬂam‘
ASUNNE satiunan1sAnwena duluInIed sy
ANSANYUNDUIAIUSUIUSIFD1981aN1TENNTU

AFANYNINSIFMIULATDNBNULSIABURBADSUS I
gugansusely

M15199 4 AUSIaSaERlRAINNsANET WSsusuAunsEnEdUY

ANsANE SIUA1IATID STYHLNY CTDIvol DLP
(Hadunsg) (adingd) (fadinsd.
WURLNAT)
m'iﬁﬂmﬁ Pelvis without contrast 287.5-465.0 18.1+13.0 651.8+478.7
media

Nika tagauz U 2563" Pelvis - 17.9+13.8 677.1+433.3
ANy wazany U 2560  Abdomen and pelvis 491.0-510.7 19.0 2712.0
ASHAINENAE@RSNISUINNE  Whole abdomen - 18.0 717.0

Y 2564"Y without contrast media

Auns uazamy U 2564"  Abdomen 401.7- 594.3 21.0 845.7
Japan DRL U 2563™ Abdomen and pelvis - 18.0 880.0

A15ANEILUNUINIAT DLP AnIseauUsunusad

9198esEAulsEmAvelnewas QUL uazkan1sAnw

5] 12]

vorndnuarAus” wagAunsuazaus'? 919
losnansressawnuiisnafuseninansanenn
YeAuTntosiasiaun (SzYEMTALAUATOUAGY
Faust Dome of diaphragm 94 pubic symphysis
ag/lura9 402 s 594 fiafiluns) wagnsanen s
U%Lamé:aL%nﬂ'muéf’m%’umiﬁﬂmﬁ (sgggmsaLny
AseUAguAILA L3 fs spazdidiasluain pubic
symphysis 50 adiuns aglugia 288 f 465
faauns) Tnemsdnenmidusnadestesioun
zfiszezmsaunuiiunnndn deuudiindr CTDvol
arlndifesiunnse s msaunuiidesnindavinly

@1 DLP Tun1sAnwfifimdesnin

31NN1TIATILNALFUNUSHUT1AT CTDIvol &
ANUFUNUSgIiuAn DLP {19916 DLP fuam
1n91nA1 CTDIvol gaufvsezaunuiigteldiused
wagdnfuusiifauduiusiuan CTDIvol Ae
huiinveagithe fedoradiewnannislissuudiy
nszuanaensnlusffluiaioaenaisdnouiinnes
Fevusuliuinasidadudefineionailng
NIWIAFININTEIL karUuuTinafidanaade
AUeSruInAaNNI19UIARINIATEIY 910N1S
asrilinuauduiussenined CTDIvol wag
01ty sauiseynsauny

SELET)
nsfnwribinnisinudeyadUiswazUsuiusedn

Journal of Thai Association of Radiation Oncology

Vol. 29 No.1 January - June 2023 |



Q’ﬂ’miéf%’umithamw%'aﬁé”ml,ﬂ%uaﬂsmﬁé
AoufinmeslunszuIunIsTaesn saesEius
2N MNFUIBTINIY 80 518 NANITANWI
NUIAUSHIUSIEDN98 95 EAUNUIEY d1SUNIS
ﬂﬁd’l&JﬂﬂW%ﬁU%L’f)miﬁL%Qﬂﬁﬂuﬁlﬁﬁlﬁﬂﬂﬁﬁﬂwﬂﬁ’ﬁ
AU 13.0 Tadinse @wmsuai CTDIvol way 478.7
fiadunsd wuRwns dmsum DLP Fadumilndifes
funanisAnwneuntveswsUssmaiivinisAne
AUTISIE819599 A SN S AaU RO T
UsugudinTulunszuiun1iansane s
WuLRgay ?Nagﬂiﬁ'jwﬂ'ﬂﬁmmﬁﬁﬁﬁﬂwiﬁu
31NN15EEA NS ESILAT DO RNRILADS

LONH1981989

1. Nika Z, Valerija Zager M, Nejc M.
Establishment of national diagnostic
reference levels for radiotherapy
computed tomography simulation
procedures in Slovenia. Eur J Radiol.
2020;127:1-5.

2. Stephen A, Priscilla FB, Kimberly EA,
Steven BB, Libby FB, James MH, et al.
American College of Radiology White
Paper on Radiation Dose in Medicine. J
Am Coll Radiol. 2007;4:272-84.

3. Gonzalez AB, Mahesh M, Kim KP,
Bhargavan M, Lewis R, Mettler F, et al.
Projected cancer risks from computed
tomographic scans performed in the
United States in 2007. Arch. Intern. Med.
2009;169:2071-7.

4. Smith BR, Lipson J, Marcus R, Kim KP,
Mahesh M, Gould R, et al. Radiation dose

Journal of Thai Association of Radiation Oncology
Vol. 29 No.1 January - June 2023

MusnagudansulunszuIunsIaensaesed
YeenguusidIne lsame1uiaun¥sansu
) a I & al o 1%
Soyus eglunasieausula
AnRNIsUUsENA

VDUBUAN HB1UILNSING AU ITTIRINTAY

o

Fyus UazANENITUNITRAITANRTLTTTUNTIVY
TuAu ﬁayﬁmﬁﬁﬂmﬁﬁaLLaxLﬁmausawﬁ'a;ﬂﬂu
Tsanenunala L%’Wﬁwﬁln&jm’m%’ﬁ%’ﬂwmﬂﬁmﬁ
Tiaudiemdesunisiiusiusiudeyawazyinln

o A av o & ! v a
ﬂ’]i(ﬂ’]LUUﬂqﬁ']ﬁ]EJﬁ’]LTﬂQa']ﬂ‘UW]EJW

associated with common computed
tomography examinations and the
associated lifetime attributable risk of
cancer. Arch. Intern. Med. 2009;169:
2078-86.

5. Supawitoo S, Chitsanupong B, Weerawat
S. A survey on radiation dose from
computed tomography examinations in
Phitsanulok province. J Health Sci.
2017;26:210-9.

6. Celine C, Sinead B, Laura M. Establish-
ment of national diagnostic reference
levels (DRLs) for radiotherapy localization
computer tomography of the head and
neck. Rep Pract Oncol Radiother
2018;23:407-12.

7. Ana D, Doris S, Ingrid B, Slaven J. An
assessment of dose indicators for
computed tomography localization

procedures in radiotherapy at the



10.

University Hospital Rijeka. Nucl Technol
Radiat Prot. 2018;33:301-6

Sean O’ C, Ora MC A, Laura M. Establish-
ment of national diagnostic reference
levels for breast cancer CT protocols in
radiation therapy. Br J Radiol. 2016;89:
1-6.

Toroi P, Kaijaluoto S, Bly R. Patient
exposure levels in radiotherapy CT
simulations in Finland. Radit. Prot Dosi.
2015;167:602-7.

International Commission on Radio-
logical Protection. Annals of the ICRP
Publication 135 Diagnostic Reference

Levels in Medical Imaging. 2017;4).

11.

12.

13.

NTUANBIAIGASTATITUNNG  NTTNT
ans1saua.AUSINSYES B lunsaenw
S dadenenisunmdvasszimalve 2564.
ngenne: usen Juaud Wudads F10R;
2564.

Tinnagorn D, Thunyarat C. Establishment
of local diagnostic reference levels for
commonly performed computed
tomography examinations in Thai cancer
hospitals. Th J of Radio Tech. 2021;46:
35-42.

Kanda R, Akahane M, Koba Y, Chang W,
Akahane K, Okuda Y, et al. Developing
diagnostic reference levels in Japan. Jpn
J Radiol. 2021;39:307-14.

Journal of Thai Association of Radiation Oncology

Vol. 29 No.1 January - June 2023 |



