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Abstract

Objective: To establish the typical dose for
diagnostic radiography at Chulabhorn Hospital
compared with the diagnostic reference level of
Thailand and international diagnostic reference
levels. Method: The collected data include kerma
area product (KAP) from general X-rays, mean
glandular dose from mammography, kerma area
product (KAP) from interventional procedures,
volume computed tomography dose index (CTDIvol),
and dose length product (DLP) values from computed
tomography (CT) studies. Our sample comprised
850 patients categorized as follows: 400 underwent
general X-ray examination, 50 underwent mammography,
200 underwent interventional radiology procedures,
and 200 underwent CT scans. Data were collected
retrospectively from January to December 2021.
The median was analyzed to yield the DRLs. The
DRLs were compared to the Thai national DRL and
international DRLs. Results: The diagnostic reference
levels for general X-ray examination are as follows:
0.38 mGy.cm? for AP skull, 0.60 mGy.cm? for LAT skull,
0.10 mGy.cm? for PA chest, 0.69 mGy.cm? for AP
abdomen, 0.70 mGy.cm? for AP pelvis, 1.82 mGy.
cm? for AP lumbar spine, and 2.30 mGy.cm? for LAT
lumbar spine. The MGD was 2.02 mGy from
mammography. The DRLs of TACE and PTBD were
329.07 Gycm? and 3.58 Gy.cm? respectively. The DRLs
of head, chest, and abdominal CT were CTDI  46.35,
CTDI , 8.83,and CTDI , 8.91 mGy, respectively.
Conclusion: The majority of radiation doses at
Chulabhorn Hospital are lower compared to the
diagnostic reference levels of the Medical Sciences
Department of Thailand in the years 2021 and 2023,
as well as international reference levels.

Keywords: The diagnostic reference level, diagnostic
radiology, Chulabhorn Hospital
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35a1s@nu (Method)
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WusUuuums@nsdaunas (Retrospective study)
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NANLATIUANTITUSTTUATIT B TUNNBY 1Inendy
el \uTpyannguUsEAsTlasunSRTI9TTasy
FpLASDILOATISTT(U 9109 7 wada [Fud \iufaya
H1815enaUA1Y §9uATMEYIN antero-posterior (AP)
waz¥ lateral (LAT) daunsiepnyin postero-anterior (PA)
fmppevineyh antero-posterior (AP) §9uA5¥ANLBINTIN
#11 antero-posterior (AP) LagnszanTURRIEINIDIT
antero-posterior (AP) waz#in lateral (LAT) fau1a309
WAz GE Healthcare 51 Definium 8000 utin
ﬁaaﬂamﬁmm%’ﬁﬁ@ﬂﬁuﬁ (Kerma Area Product; KAP)
fintiy Gy.cm?

LASDIUDATISTLE LY Wufpyagiied iy 4 inadla
(@A Left craniocaudal view (LCC) Right craniocaudal
view (RCC) Left mediolateral oblique view (LMLO)
ez Right mediolateral oblique view (RMLO) @y
\A5DNDABLTTLAUNE D Hologic Lorad §% Selenia
Dimensions Hufintioyadsua Sifindsfidauium
(Mean Glandular Dose: MGD) #i#118 mGy

WW3DUDAYLSTSINSAE [FuA A15MS99 Transarterial
Chemoembolization (TACE) LlaznnsasiaPercutaneous
Transhepatic Biliary Drainage (PTBD) PEDICERN
WABIsTImsAW 8% Philips $u AlluraXper Hufiniaya
USSR BT (Kerma Area Product: KAP) Sinsing

Gy.cm?

\P3DNENTISTANRIWET fnsuanammamaialy
AMsATIlUILARY sequence #5D phase Usenngasuas
A15M5I9LDNYLTTADNRILABS Le A CT Brain without
contrast media, CT Brain with contrast media, CT
chest with contrast media routine 2 phase, CT whole
abdomen with contrast media 3 phase Ju#iniaya
YFu1aused Usennumlg@i Volumetric computed
tomography dose index (CTDI ) %118 mGy uaz
Dose length product (DLP) #i%1g mGy.cm.

TapdnLuiyaruAsEUD PAC Waz dose monitoring
(Radimetrics, software version 3.4 U5¥n{u1aas (Bayer)
Tulsenenuagingsl
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9FI TS ufasounYsITa U h3punnsTLduL
LATDLDABLTTTINTA B WALLAT DD ABLTT ADURI LA DS
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I1UIUEIDYNN (Sample sizes) Wenua 850 51
UsznpUdIY 1ASpuaAzsEThalY 400 518 1A5a9LDnYLSE
UL 50 519 1A pEATLSHTINTABI 200 18 WAL
\A5D9EATLSTARURMDY 200 518 LAsIfiASARLEn
aanasiAsLingnlAsenns (Inclusion Criteria) Iagidan
#4818 18-70 1 #aginiin 60415 Alansu A1ULAST
A1USINeuss T S BeupsUsainaing Tngnsuingrmans
ANSLANE

aﬁﬁﬁ'ﬁﬁumsﬁmswﬁi’laga

ATIATIEATDY aNeafif LT ensTuN diausdly
mﬁ%g@ (minimum) fgga (maximum) AMady (mean)
mtﬁmwummgﬁu (standard deviation, SD) LLaz@n
A95NaT 3 (75™ percentile) Up9A1WMBNUSUBISIET
[Aanngusgis

MsATIElpyaA UGN s F TN BeInausFifasy
uaﬂiﬁwmmaagﬂmsai (Typical dose) Inpmsihemadiia
HEDAIMDUUSUUSIEASE18ATWSIER 95 WRpN1AN
15857% (Median) wazidSpuiisuysunauaUsunmsed
#3pA1 Typical DRLs vaslsewgnunagiinsaifuanias
Fuding 7 75 Tuszdum@ (National DRLs) wsyuLfiyy
D lsansIU1a B UL ALALSH LN

wan1sAnu (Results)
fayanalypagiandiimnAnwnwuiidiuiungs
fpg19 850 19 daulrajiduiwanesauan 510 51y
(Ipuaz 60) wAyy 340 (Spyaz 40) I@BBWEJLQ?EJiJEN
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fidnndsshnsinuaediay Ap 58+10 Alansu AnAvdiugeasiing fs 16012 iyufung
ToyaUsuasedannAineansLstall 13pepAYLSTAIuL LASDUDAYSTTINSAWILAZLENTLSTADNAILADS
WARSRS 5197 1 89 4 Ay
\AuiayamsnsIafieiasaennsissvi [Uupsdiiunuyic Chest PA 100 518, Lumbar spine AP 50 51¢, Lumbar
spine LAT 50 $1#, Pelvis AP 50 51¢, Abdomen AP 50 518, Skull PA wag Skull LAT 100 sy FeLAsaaLenY LT (U
GE Healthcare 53 Definium 8000

157199 1 AUSH s T BeN U Kerma Area Product (KAP) é415un15a15296119¢ 199LA5DeLensLsgvi (U

Examination Projection Min Max Median MeantSD 75" Percentile
Projection (Gy.cm?) (Gy.cm?) (Gy.cm?) (Gy.cm?) (Gy.cm?)

Chest PA 0.06 0.21 0.10 0.10+0.03 0.12
Abdomen AP 0.12 1.86 0.69 0.80+0.55 1.05
Pelvis 0.26 3.05 0.70 0.86+0.53 111
Lumbar AP 0.22 4.03 1.82 1.89+0.83 2.39
spine

LAT 0.54 6.49 2.30 2.38+0.86 2.70
Skull PA /AP 0.19 142 0.38 0.56+0.37 0.84

LAT 0.22 143 0.60 0.67+0.38 1.05

AP: Antero-posterior projection, PA: Postero-anterior projection, LAT: Lateral projection

Wuipyansasiariiaiaeanyisgidus Hologic Lorad g1 Selenia Dimensions 31391 50 512

P

15199 2 A1USUIS T RALTIABNLIINN (MGD) LazAUsuasITNRIUe9LASDULBAYLST LA

Mean Glandular Dose (mGy) Entrance Dose (mGy)

Min Max Median MeantSD 75" Percentile Min Max Median MeanzSD 75" Percentile
0.78 4.05 202 199+0.72 2.38 194 1579 738 7.65+0.72 957

\fiutiayansnsiadieiaiaeanyisssInsam Philips $4 AlluraXper 1sznpudy Transarterial Chemoembolization
(TACE) 97191 100 919 ez Percutaneous Transhepatic Biliary Drainage (PTBD) 91171 100 519

M15199 3 A1USHINSSTLT9NUT Kerma-area product (KAP) A19615996281A5D9LDAZLIISINSAWN

Procedure kerma-area product (KAP) (Gy.cm?)
Min Max Median Mean+SD 75" Percentile
TACE 6217 1972.04 329.07 399.54+308.32 46694
PTBD 0.27 57.38 3.58 6.07+8.84 142

WDTDYANITASIEILIATDUDNYLTTADUNILMBS GE CT 512 91 Revolution CT Usznaueay brain without
contrast media, brain with contrast media, Chest with contrast media ttaz Whole abdomen with contrast
media 3 phase 9MuUay 50 91y

J Chulabhorn Royal Acad. 2024; 6(2): 93-100 96



A15199 4 AU5H18u59E volume computed tomography dose index Llazi5unes Dose length product (DLP)

Examination Computed tomography dose index (mGy) Dose length product (mGy.cm)
Min Max Median MeantSD G Min Max Median Mean+SD 7t
Percentile Percentile
Brain 3195 7825 4635 49561760 5271 624.60 179546 1068.63 1100.98%172.56 1139.42

Brain with CM 33.64 6269 4635 44.42+6.42 46.35 694.80 309266 191410 181812+ 504.02 2084.83
Chest with CM 6.09 1329 8.83 8.719+1.25 9.09 269.07 282429 89898  104571+667.25 1382.78

Whole abdomen  7.87 11.32 891 9.06+0.75 9.24 38262 228819 85811 831.72+28791 936.50
with CM

CM: contrast media

2AYUs1ema (Discussion)

HANSA AW ASUN ST TR A Kerma Area Product (KAP) §19%50UA15615296119¢) 1993 DILDAYLST YAl T
A15197 1 wansluA1dsygIu (Median) wudwmsmwﬁﬁmﬁmm%ﬂ‘ﬁ@\ﬁﬁuﬁqﬁﬁq@ A2 Lumbar spine LAT Tagdian
WNAD 2.30 Gy.cm? s89avu1tdun1sa18a1W Lumbar spine AP fAUS s Fef U iy 1.82 Gy.cm? 1119
dunInaIusu q JA1UFUIUNSNERIUA1A D il Pelvis AP (0.70 Gy.cm?), Abdomen AP (0.69 Gy.cm?), Skull LAT
(0.60 Gy.cm?), Skull AP/PA (0.38 Gy.cm?) uazn15a18a1nWsSd Chest PA ﬁﬂ"nﬁmm%“ﬁﬁﬁwﬁwmﬂ%mm%’\ﬁﬁ(;i"ﬂ‘ﬁ'q@
(0.10 Gy.cm?)

NAMSUSHUTBUA YT Fualsane uagRnsalAu UM TS Benpen s s WS @A UnI NS Ay
YIB WAL A IR LA ASUFNPIEEASANSUNNTUSTNATNE! WAz WaTaRTIHDINSAT® waaelumISIeT 5

M15199 5 AUSUNSST BN U Kerma Area Product (KAP) %18 Gy.cm? 99915818 A TWSSTa23461199 1WSa Uiy
AURUIYUNINGITTZAUYIR LAHIUI Y6

Examination Projection AsEned AsEnAS DRL Tseweuia DRL
(Median) (75t Percentile) Thailand? #A5911% (2018) uK3
(2023) (75" Percentile) (2016)
Chest PA 0.10 012 0.21 0.12 0.10
Abdomen AP 0.69 1.05 144 297 2.5
Pelvis AP 0.70 111 126 112 2.2
Lumbar AP 1.82 2.39 2.01 1.30 15
spine
LAT 2.30 2.70 3.04 298 2.5
Skull PA /AP 0.38 0.84 0.85 0.99 -
LAT 0.60 105 0.47 0.39 =

WudA1UTuaNs E S4B (typical dose) yaelsaweunagiInsel fENAIANUS U IS E B98P NTUANFIER S
ASUNNGUsENe Ny Asa1n1wse vl Chest PA, Abdomen AP, Pelvis AP, Lumbar spine AP, Lumbar spine LAT,
Skull AP/PA waz Skull LAT Tagan15unesedsnadennensuingeansmsunng 1Huafildanssuunsasenmuuuuria
FASUNANLLAZIZUUFAIVIa (CR waz DR) fiﬂsﬂwmmaaﬂwmd W USTUUAISESINATNSZUURFYA (DR) wirst e sy
Wi a5 eusa B U IS Ed1a0snad 3 (75™ percentile) AUnpIlsINEIUIAAESIH4 UsHnausaBlun1sanun nsed
Chest PA iy 0.12 Gy.cm? Fafldnvidusiunsaneluaded uonand suldwsyuifsufuaiUsunasadsdens
ANTIBDIUIFAT WUINANTATI9YIN Lumbar spine LAT, Lumbar spine AP, Skull AP/PA, Skull LAT Abdomen AP Liag
Pelvis AP fidnsinnnau5unessad 8989w 9ams ot ans?
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nansAnwANTsEg U (Typical dose) 1peUSuneusadaasfidoutinuy wanslumsed 2 fanvidu 2.02 mGy fen
FAINUSBUAUAIYS I NSeF S1eBenensuinemansasinngusemalne! windu 2.04 mGy wazAtd1UTu oS
BNBNUANENTIERNIN9NS? (2020) WinAU 2.5 mGy LL@iﬁU%@JW@;‘%’Q?{LQﬁﬂ%@Mﬁmmz,;Nﬂ'hmﬁmmfﬁﬁéwéwmﬁszmﬂ
a’jﬂw (2020) Ty 14 mGy :1AM1SAN® 4 AUuL YT lsenenaswaIuasuns (2019) wuhealasioung
# 75 Wiy 2.07 mGy fdrdatiuiunisinunluaselifidiandasimulngd 75 wihdu 2.38 mGy duindedadng
MsliUSinaus diagranangaudmsunsansnwsaddunaefansuuians

NANSAAEIAILUSINAISSE (KAP) tanalusisedl 3 wudnn1smsaa Transcatheter Arterial Chemo Embolization
(TACE) fim1u3unenssd@snede (Typical dose) WAy 329.07 Gy.cm? LLazn1561599 Percutaneous Transhepatic Biliary
Drainage (PTBD) #A1U3u1aus9&81989 (Typical dose) Ay 3.58 Gy.cm? 91an1stUfy Ui uaAIUsunalsedsned
(Typical dose) vaslsewe1uagiinsel fum1 DRL AU AsuAngnemansasinngysemealng? LLazﬂszmﬂa’jﬂw

WUIAUSHNNS T8 waensmsI9 TACE pasisewenunagiinsel fgehAusunassdsnedansuingmans
AMsunnglsunaing fenvidy 226 Gy.cm? Tuuausfirnysunassdsedawaenisnsaa PTBD U095 WL A RINTH]
sy EseBaweensuingmansasunngUssmaing! Seiiavindu 13 Gy.em? dnwSsufipuiuaiusune
5988195 peUsTmMAT WU AUS N9 RS19BawDen15ATI9 TACE 270 Gy.cm? Tsewenunagiasaifiandiniy

HanSEAMILARSINA1519T 4 WudANsASIaTiTan DLP gefign Ap ANSMSI9du Brain with contrast media Tadl
AU Se RS9 aYinAD 1914.10 mGy.cm waz CTDI 1Ay 46.35 mGy sa9asuiun1sasiadiu Brain without
contrast media Tagfny5unassasedauriidy 1068.63 mGy.cm waz CTDI Wil 46.35 mGy #1A15A5I9dBU
A1 DLP waz CTDI , enuaney 95 Whole abdomen with contrast media (85811 mGy.cm, 8.91 mGy) Llaz Chest
with contrast media (898.98 mGy.cm, 8.83 mGy)
nAMsWSufisua CTD, , wazAU3nausaddneBeuadlsemenuagiinsel AuA1USinassdsnedenemsaunn
NFAURLIBNUTEAVIG LazHf [AuA Asuinemansnsunngdsamalny? ngulsanenuiause’ 1sane1uafyas
TS INENAFAIMATUNS? Ustinaedifus Lazans1yo1an9ns® uanlia15197 6 LazA5199 7 auady

a1519% 6 A1 CTDI |, %1398 mGy Up9ANTATIREINENNe LW UTBUAUNIIBIUNINS EseAufuasuIns

Examination — ms@Awfl  AgusW. usse TW.HYa® TW.EWAN° DRL DRL DRL
(Median) (2021) (2020) (2020) Thailand? Japan® UK
(75" Percentile) (75" Percentile) (Median) (2023) (2020) (2016)
(75t Percentile)
Brain 46.3 773 523 55.8 529 1 47.0
Brain CM 46.3 - 43.6 575 572 -
Chest CM 8.8 24.3 10.0 79 101 13 8.5
Whole 89 21.0 175 9.4 157 18 10.0
abdomen CM
CM: with contrast media
@15197 7 @1 DLP misda mGy.cm UDNIANTATIEIUEN LUTHUTYUAUAUIYOIUNSNT TEAV TR LLAZUIUIHIE
Examination msAnmil  ngusw. usse’ TWFYR® WA’ DRL DRL DRL
(Median) (2021) (2020) (2020) Thailand? Japan3 (2020) UK*
(75" Percentile) (75" Percentile) (Median) (2023) (75" Percentile)  (2016)
(75t Percentile)
Brain 1068.6 1198.8 1009 1,048.7 1125 1350 790
Brain CM 1914.10 - 863 2113.0 1166
Chest CM 898.9 7718 374 317.0 590 510 290
Whole 858.1 845.6 855 10917 2307 880 530
abdomen CM

CM: with contrast media
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WuI1A1 CTDI , 1891BNBTHABNNILADTHIUFATBE
uaznsIeanLavpeinenlsimenIagiasalfidinia
ANUSNNS TN BeBnsLINEmaRsSULNNEUsHINe 122
AauTsINeNLNANIEe TsewenDNaFys’ wazdsumeedis
wazdAlnd A peEnI Y1095 vausTiAn S ausd
NeBawpaanYLsdnpnmLeasaINATEEimgen AT
SYFS19BewpelseweUaT YA

fadufidanasiar DLP [fuA szusuanuuaza CTD,
W31z DLP Aawaamse 5end1e CTD, | Auszagn1saunu
dlaenmsuany MMsRsIRERYiDwatlsmeuaginngel
ﬁd%u”ﬁﬂﬁglﬂumimi’swﬂ sequence 19 non-contrast,
arterial phase, Portal venous phase a2 Delay Phase
MsAs19aILeAFeedian DLP fidauinegemiianisunifivy
i dumasssnznsawaui lilunsnsiadinasue
fianuumndreiuluudazlsengnuia el ﬁuazﬂiﬁ’uvm@
Femuuasfihnaza s mupsnwiglFaudae

unasy (Conclusion)

Y513 E 8198991 ANTA TN YT (D9
Tswenunaginasel snhenURnassEsBewssszmalng
Lazeilseine azﬂi?ummsﬁﬁmm%ﬂfﬁ

UTU1USIFD19BINANITATINAIYLDAYLTT LANUND DS
Tsawgu1agiinsel Fadiadinussufuaiuiun s
SheBewasnsuinenamansasunngussmaing agluine
fupusuls

UFUNUSIED19DINAITATINEIYLDABLTLSTIUS AN
199l5aNENIagINTal A15A53 TACE widy Hengendn
WS UADAUSUN ST NN DN TUANYFEATATT AN
Uszinelng

U3UUSIFD9B9NNANTHTIAAYLDABLTTADUNILA DS
vasl5anENLIa9MATel AInFsuLILaNTIeen arindn
AUSeuseESBeasdsunalins uazdredsaine oyl
Wneurifispusuld

Farfu naalddnusunnsedsededinlnevaslse
wenuagiinsel fesnisuuiuaysinasadsneds
UDINTUINLIFNFASAISUNNTUSENF (N8 WA 2564 Lag
W6, 2566 LazA1UIHNMSIEDNNDIYDNEINUTENA

LDNA5D19D9

1L ASHINYIAEATAITUNNG NTENTIIFI51TUG V.
AUSueuseFS19B e lunsaen NS i Hanynig
msunnguasUsanaing. ngmweDuaud WU
2564

2. ASHINYIFAATANTUNNG ATENTIFIE1TUE V.
AUSUNsIFD19B e luATaE LA NS T I Tadu g
msuwnguasdsznelny. agunwduaud WudaDe;
2566

3. National Diagnostic Reference Levels (NDRLs):
Diagnostic radiology: national diagnostic
reference levels; 2020. https://www.gov.uk/
government/ publications/diagnostic-radiology-
national-diagnostic-reference-levels-ndrls/ndrl

4. Iwsmil il AsEnwszAUSIES1eBednsunIs
f19ATNSITR IV a: nTAAE lsINEIUe AS91Y.
21551598 m A5, Vol 5 Nod January-June 2018.

5. National Diagnostic Reference Levels in Japan
(2020) Japan: Japan Network for Research and
Information on Medical Exposure (J-RIME);
2020. https://www.jsmp.org/en/info/national-
diagnostic-reference-levels-in-japan-2020-
has-been-released/

6. $NTFAN ALY, AUABUA AUANATI, NT5NT WUSHUA.
ANSANBNITEAUUTUIUSIFD DI 1A UAITATINER
TR S LU FILASD AT ENULTEUURFTA
o ANTAU YT 1S WENUATUANATUNS. 979475
FFnALaA. 2562:44(1):1-7.

7. Auns aauya, seushu sAad. MsAruaA1UsIM
SFBNBIEINSLANTNSI9I TS AT UDATLSY
ADUAILABSTinTI9Upe A uTs W UANEIS.
2158715598 A TIA. 2564:46(1):35-42.

8. 18y5H AL ﬂ%mwm%ﬁﬁéﬂwfﬁfmmms
ASI9AIYLDALTIADUNILADT VDI LTINYI VAT YA
275515 TN UATINA. 2564:12(2):97-107.

9. Dechen Pema. Radiation Dose from Computed
Tomography Scanning in Patients at Songklanagarind
Hospital: Diagnostic Reference Levels. / Health
Sci Med Res. 2020;38(2):135-143.

J Chulabhorn Royal Acad. 2024; 6(2): 93-100

99



A1591994

P56 LiBuLATD, SFUA AENWeY, §ReN AnAlanns, uiass
lyga9dan, F5ns wransssuTiEd. AsaavinA1Usu1useds19B
Tumsasianess@ifade iulsameuiagiinsel. 21597597975
T INENAEFIATAL 2567; 6(2): 93-100. https;//he02tci-thaijo
oorg/index.php/jcra/article/view/261660

Teankuae S., Parasompong C., Kittikhemakorn T.,
Chaiwongkot N., Laothamatas J. The Establishment of
Diagnostic Reference Levels for Diagnostic Radiology at
Chulabhorn Hospital. / Chulabhorn Royal Acad. 2024; 6(2):
93-100. https://he02.tci-thaijo.org/index.php/jcra/article/
view/261660

Online Access

https://he02.tci-thaijo.org/index.php/jcra/article/view/
261660

J Chulabhorn Royal Acad. 2024; 6(2): 93-100

100



