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The reference radiation dose values from computed tomography examinations
at Somdetphraphutthaloetla Hospital compared with
Thai national diagnostic reference levels.
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Abstract

This research was retrospective study aimed at studying the results of radiation doses from computerized
tomography at Somdetphraphutthaloetla Hospital and comparing the national diagnostic reference levels of the
Department of Medical Sciences Ministry of Public Health in Thailand include computed tomography dose index
volume (CTDIvol), Dose length product (DLP), and Effective dose. The sample group consisted of 1,138 patients who
underwent CT scans of the brain, chest, and abdomen between October 2023 to September 2024.

The results of the study found that patients who underwent CT scans of the brain non contrast media, the
brain contrast media, the chest non contrast media, the chest contrast media, whole abdomen non contrast media,
and whole abdomen contrast media had CTDIvol of 59.11, 59.82, 10.21, 10.21, 13.59, and 113.59 mGy, the DLP were
1,029, 1,074, 501.66, 501.66, 629.23, and 629.23 mGy cm, The effective doses were 2.33,2.38, 6.74, 6.74, 7.32, and 7.32
mSv. When compared with the reference radiation dose values of the Department of Medical Sciences, it was found
that the examination of the chest non contrast media, chest contrast media, whole abdomen non contrast media,

and whole abdomen contrast media showed a CTDIvol, DLP, and Effective dose lower than the reference values of
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the Department of Medical Sciences. The examination of the brain non contrast media, brain contrast media chest

showed a CTDIvol, DLP, and Effective dose higher than the reference values of the Department of Medical Sciences.

Keywords: Diagnostic reference level from computerized tomography examinations, Thai national diagnostic

reference levels
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o . ) mAs scan length (cm) phantom size
AN kvp | pitch
mean + SD mean + SD (cm)
Brain NC 120 04 165.36 + 2.65 17.26 + 0.79 Head 16
Brain CM 120 04 165.84 + 2.61 17.54 + 0.92 Head 16
Chest NC 120 1.0 69.77 = 15,51 46.96 + 13.78 Body 32
Chest CM 120 1.0 69.77 = 15,51 46.96 + 13.78 Body 32
Whole abdomen NC 120 1.0 8232 + 25.53 48.17+ 10.12 Body 32
Whole abdomen MC 120 1.0 8232 + 25.53 48.17+ 10.12 Body 32
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1,012 mGy.cm Hag 2.33 mSv anuaau CT brain
contrast media laALYINAU 59.82 mGy, 1,012
mMGy.cm LAy 2.38 MSv AUEINU N13R5IdIU
75190 lAUA CT chest non contrast media ke
contrast media 1AALY1A U Ao 10.21 MGy,

225



246

MFEnsauntAaIndna wazseNNeeN
U9 10 eafudd 1 ainsman - naunneiug 2568
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.4 . U CTDivol (mGy) DLP (mGy.cm)

Aruentie (57®) min-max median | P75 min-max median P75 o
Brain NC 359 459-615 58.80 59.11 837-1,091.70 1,012 1,029 233
Brain CM 209 37.60-61.50 58.80 59.82 806.20-1,295 1.012 1,074 2.38
Chest NC 281 6.30 — 17.60 8.00 10.21 | 181.70-724.50 | 406.40 | 501.66 | 6.74
Chest CM 281 6.30 — 17.60 8.00 10.21 | 181.70-724.50 | 406.40 | 501.66 | 6.74
Whole abdomen NC 289 4.90 -49.00 9.70 1359 | 181.70-860.20 | 449.00 | 629.23 | 7.32
Whole abdomen CM 289 4.90 -49.00 9.70 1359 | 181.70-860.20 | 449.00 | 629.23 | 7.32

* k factor: Head = 0.0023 mSv /mGy.cm, Chest= 0.017 mSv /mGy.cm, Abdomen = 0.015 mSv /mGy.cm

AN5197 3 WSsUBUUS IS @i aileUsunsasnsanny (CTDIvol) USinadssd@mnasnminue1iuesnis
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s ﬁ P CTDivol DLP CTDivol DLP ED CTDivol DLP ED

median Median P75 P75 (msv) | (MGy) | (MGy.cm) | (mSv)

(mGy) (MmGy.cm) | (MGy) | (MGy.cm)
Brain NC 58.80 1,012 59.11 1,029 233 529 1,125 2.40
Brain CM 58.80 1.012 59.82 1,074 2.38 572 1,166 2.20
Chest NC 8.00 406.40 10.21 501.66 6.74 12.1 581 7.10
Chest CM 8.00 406.40 10.21 501.66 6.74 14.8 590 11.30
Whole abdomen NC 9.70 449.00 13.59 629.23 7.32 18 712 10.80
Whole abdomen CM 9.70 449.00 13.59 629.23 7.32 15.7 748 10.80




dyduavanusnena

uiTeidiTnguszasd 2 4o ldun
Fnquszasdn 1 WeRnuBinassdfiaelisy
NINSIADNYLITADUN UMD AIUATEE NTI99N
LAz YDViDs VadlsneIUIAdILAY  WIENNSLAF
&1 InoUsuafadnguasldsunenused
UsuadedlundandroUsuinsvesnisauny
(CTDIvol) A1US 11U ERaDAAIINY1ITDINTT
auny (DLP) warA1USuased@dana (ED) 91nwa
mMsAnwInuin fUedldunsenaonsd
ADUNILADS Brain non contrast media, Brain
contrast media, Chest non contrast media,
Chest non contrast media , Whole abdomen
non contrast media, Whole abdomen contrast
media 1A CTDIvol 1vinAv 59.11, 59.82, 10.21,
10.21, 13.59 wag 13.50 mGy a8y A1 DLP
WINAU 1,029, 1,074, 501.66, 501.66, 629.23 uag
629.23 mGy.cn ANNA1GU A1 ED LM1AU 2.33,
2.38, 6.74, 6.74, 7.32 uaz 7.32 mSv AMuaRU &9
donAdesUNUIdeTes 13N 9UAL AN
msﬂmﬁwﬁﬂ‘%mm%’ﬁﬁ;ﬁﬂwlﬁ%m’mmimw
nLsdaeufialneslsameuiasuys wuin
Q’ﬂ’gﬂﬁlﬁ%’UﬂWimnwﬂméﬂauﬁaL@@%ﬁ':}uﬁwg
lailtansiiused daudswelvasiiused damunss
anlgansnused nswenllldansiivsd Yewioald
Tansiussdnagldansiiused a1 CTDIvol Wi
63.0,58.1,11.911.9,12.0 taz 12.0 mGy A1UaI9U
A1 DLP winAu 1,335, 1,3384, 542.5, 542, 702, Way
690.7 mGy.cm FNUARU 1ATEUDY SeyeyTau
IS A Ta 2 Anwin1sussdiuU3unnsedd
FUaeldfUaInn1IRsIafIBIAT e Lo NTLTE
ADUNILABSVDILTINYIUNAAIUTT NUIN Qﬂaaﬁ
lasun1snsiaengisdaaufiaLmes Brain non
contrast media, Brain contrast media Chest non
contrast media, Chest non contrast media ,
Whole abdomen non contrast media, Whole
abdomen contrast media #A1 CTDIvol L¥11fu
40.0, 40.0, 129, 12.8, 13.29 uag 13.27 mGy

JOURNAL OF ENVIRONMENTAL AND COMMUNITY HEALTH
VOL. 10 NO. 1 January - February 2025

AU Aade DLP Wity 878.6, 878.6, 525.9,
524.7, 700.45 uaw 6989 mGy.crn AMESTU vt
1Hosannngudaegeiildfunisasaaenaisd
AovfimesluusavausinanvedlsmeTunan
2 Wt STl Stadeitnadeusinased
fiffiaelésy wu dwiindaie madalumsioen
W15 mesiiAgadestunisnsiatenaisd
AeufialnesfifnadeUsuasdngUasla sy
wiloufy ¥inlsen msfimesfisedinlngifes
Au laun Arruredng (Kvp) dnsidiuiing
(Pitch) AMNTEULANABAGIEA (MAS) UAYAINETT
aunu (Scan length) Wyt
Lilgnauen3inas @ mwa ED) Fanainiian
TngReaiueuided ewnan ED Ao Auden

WHE9 2 TSIneuna

(Conversion factor; k factor) AaufiuA1UIaNU3E
fumnuemaun OLP) Taeil k factor) Wusinsdi
YOINIIATINBNYLITABUNUADIAIUAL) VDY
$rame™ Inqusasdil 2 ilenSouiieutiinm
$edngUanldfuanenaisdaeufinmesues
Tsanegunaaun anssnsiaandniulsunmus«d
9199 9989NTUINYIANFASTANTUNNE NTENTIS
A5 WUTT MIRTINBNRLITABUN GBS A
Aswe lawn Brain non contrast media, Brain
contrast media JAUS1NeuS 9@ CTDIvol, DLP gy
Effective dose (ED) gandnAn3unausadansdees
n3uAngmansnIsunng wanvingUlelasu
UnausadiAuAd18 8nnsgiu deainmsanem
TWinreatieafumaianissansineslunis
asraenTisdroNinmesauemuin luemiasei
A13ReAIANAEnE naoaLnTsE (KVp)
AINTELANABALONTLIEAMTEHZIA LN TAWNY
(mas) aglud i TuTnADaLLLIN uinudn fadn
pitchsndnAfiuueilululnpea e 0.5 Tnesals
71 04 aflesmndensmnuasBunvesnng o
SRR f\]wﬂ‘wN‘lemuﬂimmiaaawu

YOGS mUNIRasTe Y enNe lunis
aununn (Scan length) Tunisaatenasddau
avosuUliAnansiused gandnismenuAves



248

MFEnsauntAaIndna wazseNNeeN
U9 10 eafudd 1 ainsman - naunneiug 2568

1 =Y v a Y a =y
TBNUAIUS IS 9B sUsemAlneUS el
v Y a = a 6
S9A99Bwelseindlng Ao 16.5 wumuns® lng

(%
Y

AbIN 17.26 wuiwns JedinaligUaelasuusunu
Sedaeiu wisgelslunilifiveyamsfiwesaun

Y
o/ v 6

FuusAuUTinasangeld Sunenmitonnd
Axoniunfansansaudeinadanisaenn
wgaun3alil 1Y signal-to-noise ratio (SNR)
level, iterative reconstruction value, Clearview
iterative reconstruction (IR) tu@w®® Lﬁ@ﬁﬂﬂgj
NTIATIERLASTAUINATANITATINONYLSE

Ao LmasauaslyiiusyanTa LTy JUae

Yanassainnisiasudsdinuanusndulusees
salu

LGN
Wawmalian1Insienusdrenitamesy
JUrefldFunsidadedieindoonisd
poufiamnesdiudsuzlngldansfiued iiloan
Usuauadngiaelasu demsldvonduas
(Software) Tislagudlueiosisany3naied 3

=

wiazuITnasdvendustisanuiunns @ ang
138AN9NIAR19AulU wensusuAmaila
fneqiianansadsuldlulusunsuveanisnsig
wnaisdlivunzauduguan Feaas@nuin

ATNITIHLABIF99 Tun15n5297 198028
\3pseneLstresiumesdiuAsuelngldansiiu
Savnzan WolvgaeldSuTinussdanas
warAunMYeInmssdeglunmeia lagfinwan
MInUmMLAsIINIUiAeaTes Wy nsUTuanen
AUANANE (KVp) ANA NTELAVROAZIERA AnAT
sEEyMIAoUTRIALOMIVILATUTLYR VIADN
ALY (Pitch) anT28zANENI UM TALAUATN
(Scan length) 1wy Wadaasandandnnisda
AMNTIILADIF99) VDINTUINB AR AITUNNE
W o03ANM IR, TuReUsEne SIu68 waziinun
neapdlasnsaunuiUiuTaesAsyy ileUssiiy
YSunusiduazauninvesninsadnisidneu
ildiugUae

AnAnssuUsENA

siTeatuidnteald lnsldsuannu
NIUNNUIBLNNERTA TUNBId §81uen1s
L3NV IREUP INTENNSEAVE WAZLNELNTE 17
Wed Fynamialyd Aamtingueusadingd
Tsaneunaaunansznvsidaman lunsdaeasy
atvayulunsinide a1USnwinisaniiuy
AT nsldenadfnne dWelinsidediany
awysal uardiamugniosdeiy

LONENT91994
1. Intemational Atomic Energy Agency (IAEA). Dose reduction in CT while maintaining diagnostic confidence: a
feasibility/demonstration study. [Intemet]. 2009 [cited 2024 September 10]. Available from:
https://wwwppub.iaea.org/MTCD/Publications/PDF/te_1621 web.pdf
2. angllvl Fedlviey, 1w suauiRans, alguu wingve, Uian elnaussesy, Ugnnnsal WE, nud shes, uavsuna 1oy
P, meAnnnasdiiiaslifuiEnaaudmnnmensisaues feinietenusdneuiunes 64 uay 128

dlad. fsuAsUNSTENS 2565; 37(5): 552 - 556.

3. Jacobson, A. What Does a CT Scan Show? Here’s the Difference Between CTScan vs. X-Ray. [Internet]. 2023 [cited
2024 September 10]. Available from:  https://Awww.goodrx.com/health-topic/diagnostics/ct-scan-vs-xray
4. guduimsanuuaensie e1ieunduuarduinden immMivendewiing. wufiRimeniuaensie mesd

WATINENSEUTANG. NTAVINY NDIFUNTUI; 2555,

5. United Nations Scientific Committee on the Effects of Atomic Radiation. Report of the United Nations Scientific
Committee on the Effects of Atomic Radiation. [Internet]. 2010 [cited 2024 October 3]. Available from:

https.//digitallibrary.un.org/record/692162?v=pdftiles



JOURNAL OF ENVIRONMENTAL AND COMMUNITY HEALTH
VOL. 10 NO. 1 January - February 2025

2449

Aaa

6. nsANeNFERINISUNTE NIEVTIEsIsalgY. AdSinaSdEiddunsaenmssd@idadsmmamsunndvensmelng
2566. ngavm=: Jooust WudaTs; 2566.

7.930gm geau. mevssdiumUBinas @niUeldsunnnsInenusdnesimeslsmeuianvy3. 11sans
nsunnglsameunagassil 2565; 31(2): 182 - 190.

a

8. Ay guiia. (2564). MyInlBinasssdendannemsinidadeuazuuanen sl dednamnzay [Buweside). 2564

9 Y
&

dududle 15 ey 2567]. 1981997: https//www.nupress.grad.nu.ac.th/shop/product/9786 167902593/

9. Ay A, MsUszdiuUiinasdvesithennmsnse fMuirseenustaosfiowes luaniudssaviven
MIAINTUNTUINE 2565; 47(3): 51 — 59:

10. Mpnu3E lsmenuaaANsENVIsAAA". (2567). swmmﬁmu@ﬂaaﬁL‘ﬁﬂ%’w%msmimawm"ﬁ Ysuuszana
2565, 2566, 2567 95z UU HOMC.

11. Yamane T. Statistics. An Introductory Analysis. 2nd ed. New York: Harper & Row; 1967.

12. Seyey3ond nIndsmuende. miﬂivmuﬂ%mmwawmhalmumﬂmim’mmaatmmmn%&mauwmawaﬂmwmwaa
Fus. NI nguasiaR U NIRRenil 1smenuadsuss; 2565.

13, qundnal yayn, a9 AgauEums, uasitia e, sUssdiudiinas @i odlug i uanmense
lensdneUINDSTa s meTuIaRTsY. MIansSadIvendT sy 2561; 5(1): 8 - 24,

14. afin lusdad. AnwAraa U NS FHnaenrmUE TR TARNUIINMINTINBNUSIABLITIWES Yo ufTYy
nyven uazdosedulsmenuanmunseossus. Buwedilnl. 2565, duuile 22 fueneu 2567]. Wil
1N: https//wichakan.mecnst.com/file_content/20220114165694888.pdf

15. Prabsattroo T., Wachirasirikul K., Tansangwomn P., and Punikhom P. The Dose Optimization and Evaluation of Image
Quiality in the Adult Brain Protocols of Multi-Slice Computed Tomography: A Phantom Study. J.

Imaging 2023, A12), 264.



