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Radiation dose from abdominal CT at Maharat Nakhon Ratchasima Hospital

Abstract

Background: Abdominal computed tomography (CT) plays a crucial role in a diagnosis of disease and continually increases.
However, X-ray radiation is harmful and requires a careful monitoring of patient radiation dose obtained from this procedure.
Objectives: This study aimed to determine patient radiation dose from upper abdomen CT, lower abdomen CT and whole
abdomen CT at Maharat Nakhon Ratchasima Hospital and compare this data with national diagnostic reference levels
(NDRLs). Moreover, the evaluation of entrance surface air kerma (ESAK) of abdomen, eyes, and thyroid were performed.
Methods: Patients who had undergone upper abdomen CT, lower abdomen CT, and whole abdomen CT (30 patients for
each examination) between February and April 2023, and met the inclusion criteria, were recruited. The nanoDot optically
stimulated luminescence dosimeters (OSLDs) were placed on patient’s skin at the eyes, thyroid, and abdomen to measure
the ESAK. The radiation dose parameters including volumetric CT dose index (CTDl,,), dose length product (DLP), total
DLP were recorded. Furthermore, an effective dose was calculated. Results: The highest values of CTDl, (13.45 mGy),
DLP (714.19 mGy.cm), total DLP (2575.20 mGy.cm), and effective dose (38.50 mSv) were obtained from the whole abdomen
CT examination. However, CTDI,, and DLP values for upper abdomen CT and whole abdomen CT were lower than the
NDRLs. The highest ESAK values were consequently observed for the eyes (0.88 = 0.19 mGy), thyroid (1.28 = 0.23 mGy),
and abdomen (36.98 + 1.54 mGy) for the whole abdomen CT examination. Conclusion: The CTDI, and DLP values obtained
from abdominal CT at Maharat Nakhon Ratchasima Hospital were within the NDRLs, indicating that our abdominal CT

protocols for both upper abdomen and whole abdomen can be used to examine patients appropriately.

Keywords: Abdominal CT, Volumetric CT dose index, Dose length product, Effective dose, Diagnostic reference levels

UNL AMULITaLUaIUF UGN fuaalaFuannnisasaa

. an o v ' . - . aa o 4 & ao a aAvy =
ﬂ?'ﬁﬂur\'}?m?']"‘)')u’%ﬁﬂG]’JEILV’]?@QLaﬂ’ﬁlﬁ‘ﬂﬂaﬂJW’JLG\'ﬂ? ')uaaﬁlt’iﬂ” 11?Wﬁmuﬂ'ﬁ’m&mmﬂL'iawlmﬂm?mn’l?

(Computed tomography; CT) 1 un13ms1aft iuadesy  IVASIISGEIERINNIAsIenTisdnannimes

aelusrenevasgianlffanutaunnditadelsnly  Toviauaslions s uaznauinamaninisunnd 16

Qﬂﬁaqua:uuluﬂf] LLa:Qf]ﬂsﬁ/aHaeuaq Organization for "0GWI’1‘3’1EN']Llﬂ’11_]'311’1M‘iﬂﬁ?uﬂaﬂaﬁﬂ’axﬁﬂjaﬂﬂ‘izmﬂlﬂﬂ

Economic Cooperation and Development (OECD) 14 (National diagnostic reference levels: NDRLs) Tud w.A.

BRI TTLNN RN TIs rauRumasdiusng 2564 TalluAnBunuisangihaaulnalsiuannisnaia

q vassumeiiiun iU famsasrame@idadages  Meiediaiidadalsn A NDRLs gnldidudayadieds

LanmesaaunaasTud Ui lasulsunusedrnas  amFuNsasIantisdAaNNIAas TR aauaiiangu
¢ 1 | % a ' { & . o [7-9] '

Tnsianznsnsaantisddiutasiomandneu nudr A mdulamennnasing q ludssmelna ™) lage DRLs

el A U U S R FIHAYINNINEIUA P anne VBINITATINANTLTEABNN ARSI e T uA1 Al

Usziupnudsadaseneldsuliuinfedsn o du
nAaU AzfiLAUEaNTIRAL S HavReEIEnsTIAe
saaudsn wazdaylnsaaduisiunseiuFunouantdae
lagu ﬁqﬁutﬁaﬂaﬁulﬂﬁﬁﬂwlﬁ%“uﬂ?mm%’q%mﬂLﬁu
3y F9Angiinngdnsa wazilerTanslduFunusedn
RYEUREAAtY
Ja70uANNITUNIENNITNNTTENINNUsTINATIAIENNS
Yasfudumsaanssd viaa International Commission on
Radiological Protection (ICRP) 1@ i nnguuzuin 19 14 A
UFuuseditiadasneds wia Diagnostic reference level

(DRL) aifluipsasiianazaeligu iR nuldnansunis

The Thai Journal of Radiological Technology

UL uF I laUsuIms1a9T (Volumetric CT dose index:
CTDl )" u,a:ra"]wa@mﬂ?mm'}”ﬁﬁummmwmm'i
dwnU (Dose length product: DLP) UaNNUTI U8
AUSuNuSIdsaea (Effective dose)
lunismsiatantistaaunmastasviastu guaely
=~ M Yo o a 0% L E oA
WL LRl unufalnansanafaaiaavintiy Seitsun
o a o 1 <« ' s ' <oy
Feanszidegaludidauaue 1w wudauazsiaulnsass =
FeludaenunsiaansdAaunainastadfianaz
nNg1ua193zaN1sAFIaNa‘aAsaly 11 wWanany
NAN19ENEN Y NS ENaudsnazsau ngasn lasy
o o o v a v @ v v
1NN19A599g8 Tllamavinlmiiasanszanuazuisela=?

111 Volume 48, No.1:2023



A

Yoyoysinl Tuade

{29NEIUNAUNITIVUATINVEL TN1TATINBNTLTE
ABUNIARSTaIRY AntuSanas 67 189N19ATIBNTLSE
ABLALADSTINUA WAz N13ATIAFARINNANITTNEA
ﬂaﬂﬂ%u'qimﬂLawwﬁﬂaﬂﬁuau‘}’nmﬁiﬂwmma ushiiiaaann
nalsanenunadelurednisdssidulsunussdnaean
CTDl,, %82 DLP unnau 39lydauisadsziiiulainusun
5987 el A Fuainnisnsaentedaauianas uag
TaanenualimnumInzauviTa ld sautennsUssidiulFunc
$ednsviRaluinaudauassianlnsassiiaiiinss Touava
593 warUsnifudiunuseduinudesioaui sy Yana
vas¥edsiantislutaiod lresed iy é1&ng waz
adeazfunug? ﬁaifuel,unﬂiﬁnmﬁ%qﬁﬁmqﬂi:méLﬁa
Uz utTunusadNN1sAsI9LaNTLsELaNTLsE A0 9N B4
FIUUY 14 uazTasviasanun wazBeuiiaudu NDRLs
gaud sz idulFunuF9E7 A2 (Entrance surface air
kerma, ESAK) U31anudiaenias laudm uazmaulnsasn lu
fhefiunFurdnsulsamenunaumssuass i

AEANTUNITANL
stluuunIsAnuazngulszannig

9@ nuAF i 1T uns@ nunldemtin (prospective
study) TugfdaefidinFunsnsiaianisdpaniamastas
Hosfivasantasdnouiames anasadunszifiesh wine
98710998 nqueusIdanan leanaunaunisiy
uASTIUENN GausiFaunun NS — wweu T w.e. 2566
AVUATUIANGNAIRENN 3 NaL taun nquitaaaInnis
A999LANTLITE AANWILABS A B9y avd 2UUU (CT upper
abdomen) Afa4v1asd1ua19 (CT lower abdomen) Lazaiad
Waaanun (CT whole abdomen) nquaz 30 978 $94 90
18 nadinausiniesd@od Tdun Ui uwnddnsa
ANTLEE ABUNLADS YRR aInUU LU AE199 UFIF (non
contrast media: NC) Laz WU Ad19M USIF (contrast
media: CM) lutin arterial phase Uazvenous phase gtlae!
ﬁﬁmqar:m’w 18 - 60 11 Wawame waziweAne e ol
twiin &aust 55-75 flansu Aot nsiiudaya
NDRLs 1839n313nanfa@nsnisunnd® fetiiaannsa (BMI)
Tailfu 30 waziinuinnsdmaan Téun ilhafidangsindd
18 1 ffthef luanunsodnansfiuedld wugdaeifianis
euuaslag Tnanisfnund H1un1s5usesann

MIFIHFANALA

AZNFTUNIINANTUNRTEETTUN1TI el uAY Teaneuna
UMNTTURTTYENN luSusasaun 006/2023

Lﬂ?:aatan“ntsﬂ‘ﬂauﬁqLma§|,Lazn'19|,ﬁ1_|°i'fayjaﬂ§mm§'qﬁ
#198991NN15A5R

ns33aad il 161415 aslantisd naufiaLaa$ i e
PHILIPS 128-Slices ﬁ;'u Incitive CT (Philips, Amsterdam,
Netherlands) Iag LA iun1snagauaA1sstus unousedlu
wuuIIAaNTFunas AnguainanAansnisunnan 9
upssEu udayaialuvaengusading ang e gl
1an18 (BMI) uazday anisniinnsn19nsa9Lantiet
pauRAAaSt a9 aslunnsns1af 1 lszan Taeldszuy
AUANUT U U T uuudaTud® (Automatic exposure
control: AEC) laiun Anfilalianigegn (Kilovoltage peak:
kVp) ANTZUEANLIAT (MAs) AN Pitch/Interval A1 Beam
collimation (Ladlums) A1 CTDI,, (Nadinggl) A1 DLP (1aa
WNFELLITURLLAT) wazANEN3lUNNTaRNY (TAALUAT) Ua9
N1sAFIAANTLITI AaUN AT kUL LA Aa19AUTE (non
contrast media: NC) WA WUUR AE1TN UFIE (contrast
media: CM) Tuai29 venous phase 3 ¢14mauanalunns
aunuihiiu vananntudimefudayaas DLP fmunain
N19A397 waztnuNAIUIUAIUFUNUSIESia (Effective
dose) AEUNNS Effective dose = DLP x Conversion factor
F3/1 conversion factor SANWINGU 0.15 faaTi4m /Uag
N9ELLTURALUAgL)

gﬂﬁ 1(n) miamm‘lﬁumamLﬁaimﬂ?mm%ﬁﬁﬁmﬁaﬁjﬂm
suntssiaulnsaanazinmn 2 419 (1) nsingthedndunis
AsnRtaITadIsA AN dRaLRIARS (A) aDtnenIwW
gunsaliafsunnudlanauaanviiauiiunan

17 48 aUUN 1 ANTIAN — TUINAN 2566

112



Radiation dose from abdominal CT at Maharat Nakhon Ratchasima Hospital
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(10.47, 13.77) (11.06, 12.98) (11.72, 14.36)
CM 11.15 16.10 11.06 13.45 20.00
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CTDl,o = Computed tomography dose index (volume), NC = Non contrast, CM = Contrast media, DLP = Dose length product,
NDRLs = National dose reference level 31NN9LANANANEATNNTUNNE, MSv = LAATIITE, mGy = Haaings,
mGy.cm = Jaaingd LruRIAS, Effective dose = USunuivadiona
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CTDl,o = Computed tomography dose index (volume), DLP = Dose length product, mGy = fadinst
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