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NI AN NILADINTIONTUlTINEIUIEY 98 TenI9TUN 1 ngATNIeY WA, 2567 Deiun 31
Fura WA 2568 Fu9AY 314 578 wuwdu CT chest with contrast media 91W3u 308 518 A

HRCT 914U 6 518

HANMSANE: KaN1TITENUIALRAreIUsIasElun19ms99 CT chest with contrast media Szee
non-contrast phase, venous phase wag HasIUUTNNUTIE TAYINAU 335.39, 323.26l8% 658.66
MGy.crn AUaIRU Fninausunasdanda Admvualia 581, 590 war 1,166 mGy.cm uddU
atafifaddyneada (p-value < 0.001) Tudruresanad susuimssdlun1snsia HRCT svoy
inspiratory phase t111AU 404.18 mGy.cm Wag expiratory phase iy 94.25 mGy.cm dlofinnsen
nasuUSInasdnuinfidadewintu 498.43 mGy.cm %aqaﬂdWﬂ'w‘%mm%’aﬁé’w%aﬁﬁmumﬁﬁ 300

mGy.cm (p-value = 0.997)
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Analysis and Assessment of Chest CT Radiation Dose in Adults at Thung Song

Hospital Compared to The Diagnostic Reference Levels.
Bandita Klaewthanong

Radiology Department, Thung Song Hospital

Abstract
Background: Chest computed tomography is a radiological imaging modality that provides
high-resolution images and is widely used in the evaluation of thoracic diseases. However, it
involves relatively high radiation exposure, which may pose risks to patients. Therefore,
assessment and control of radiation dose are essential to ensure patient safety in accordance

with diagnostic reference levels (DRLs).

Objectives: To evaluate radiation doses from adult chest computed tomography, including
CT Chest with contrast media and high-resolution computed tomography (HRCT), and to
compare them with established DRLs.

Materials and Methods: This retrospective descriptive study was conducted among patients at
Thung Song Hospital between November 1, 2024, and December 31, 2025. A total of 314 patients

were included, comprising 308 cases of CT chest with contrast media and 6 cases of HRCT.

Results: The mean radiation doses for CT chest with contrast media during the non-contrast phase,
venous phase, and total combined dose were 335.39, 323.26, and 658.66 mGy.cm, respectively.
These values were significantly lower than the DRLs of 581, 590, and 1,166 mGy.cm, respectively,
(p-value < 0.001). For HRCT, the mean radiation dose during the inspiratory phase was 404.18
mGy.cm, and during the expiratory phase was 94.25 mGy.cm. The mean total radiation dose was

498.43 mGy.cm, which was higher than the DRLs of 300 mGy.cm (p-value = 0.997).

Conclusion: CT chest with contrast media demonstrated radiation doses within the
established levels, whereas HRCT protocols require parameter adjustments to further reduce

radiation dose and align with established standards.

Keyword: CT chest with contrast media, High-resolution computed tomography (HRCT),

Diagnostic reference levels (DRLs)
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N1INTIDNYLTTADUNIUABINTIBN
(CT chest) Wun1sns19iadeniesa@ilinim
eazidungazlvuldagrawnivaiglunis
A5IlsATBInNTen WU Aeululen uziSwen
lsaUond ulnosaaLdea (interstitial lung
disease) Tuden1sUsEfiune Sanmveaie
Wulen ¥einarensiien (mediastinum)
nszannsdven tdudu nsldieonsisd
AoufinmesiuwTtuiudustrannlugadlain
Vfinu ogr9lsAniy CT chest 1un159599
Fdedeiilasuiedlussduguiloivudunis
ATIALBNTSETIIUAN Feor9neliAnNansINU
9nT 9@ 9 997 n Deterministic effect was
Stochastic effect 1me Deterministic effect
AedudloldFusediiuinast (threshold dose)
LATHANTENUILWUTRUAINUS LIS IE LU
Avildlngl nglunszgnduma enidew Ju
o e Stochastic effects 1 u'ly 1l
threshold dose wiSuliaadntosfaiunsa
L UAIULE 899890815 S AN TENUNIY
fugnssuld Fefeddsdluusnaiisniy
Lﬁ@lﬁ’@ﬂa8151’%’Uﬂ’133ﬁf\15853ammﬂaamﬁs

a a ¥

wazdluszansnnasnnaesnunannisUseiu
duURTIEIINTIEI UL MsFIUNaInat?
Useinalnednisdnvatusunus g
£1999MUN15818AINSIFINIRENNITUNNE T
.A. 2566 (National diagnostic reference levels
in Thailand 2023) Tngn1uun CT chest with
contrast media (2 phases), non-contrast phase
Ly u 581 mGy.cm, venous phase a1y

590 MGy.cm WagNasINTId buLiu 1,166

mMGy.cm uadslddnismvuauTuusEo98s
dmiu HRCT®

AU UUTIE199 9l U TAEN NS
AN NNITUNNIVDIANTITOIUIINT A
2562 (National diagnostic reference levels
in the United Kingdom 2019) A% UM A"
UTnusidd msunsnsiaenglsgnauiines
Auasidung e (HRCT) lumasiAu 300
mGy.cm'®

USmausadiguaelduainnisniia
LaﬂsszisTﬂamﬁ’sLmaﬁﬁfuagﬁ’wmaﬁﬁa Taun
Summ'wmasumr;i’ﬂm, tube voltage, tube
current, rotation time, pitch, detector
configuration, automatic exposure control
(AEQ) Wary automatic tube potential selection
technique'?

Tsmenuarsaadulsameuiayilui
in13m599 CT chest Tug{Ingidudruiuuin
Faru n153iAsziwnsdnes wavdszidiu
Uhinafaffineldsuannnismmamaiiey
FuAUsuIusidsedeioidws oad ey
wiszassaiuayunslsdluninisunng
pY1vUaeANBLazdnAR BN UNANN1TUDIAY
PUNTILAINTIAAUNINTFINAINS
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WQUszaA
1. W ad ne1UT US98 LansaLsd
reuiwesnyenludlvg laua CT chest with
contrast media Uag HRCT Yadlsaneunayeean
2. W oUsyl uUT uussd ongLsd
ARNNAADINTNBNUIZLANEN 9 Tulssweiuia
1 G (g ! a v a v a
Naae euAuAIUSuIusad 198 luns

U aaa (% L

AIUAINSIFIRIRENNITUNNEY
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aAuarISNTANE
AwnsAnEn
ns3veasidunsAne il ms s
WUUGDUNAS (Descriptive retrospective study)
lagld3Fn1sAnaonng ua9g 19 UULIIEAY

(Purposive sampling)

UsEnsuasnguAlEna
nsAnwianiunslugdieeny 18 U
Julunlasun1snsia CT chest Tulsanenuia

V989 5en3195UN 1 ngAINIeU w.e. 2567 9

9

o

Tuin 31 Surnan . 2568 lagdR3uN1IRsIa
Panue 417 578 wuseandu 2 nax Toun &l
AU ATUN199533 CT chest with contrast
media 31UIU 381 518 FINENFINISANDDN
AU78911n1591 5399 (repeat scan) 314U 42
v A Ay a o
518 uazy Ulei liddeyasienuuIuused
91U 31 918 ALnFeR Ve duNIATIY
U3 308 918 wagnguiUenlasun1Inge
HRCT 1uau 36 918 lnsin1sAneanyUlehlyl
= a v a o ]
foyasiuuTiiuseddiuay 30 91y dawg
i UigNausadinndnsendnuau 6
X z . o
518 vaflilasiuis@eangunuIndg Uieinu
naikazgniuinseideyalun1sAnwiag

UIUN9dU 314 519

\Sasilofildlunside

Hospital information system (HIS) i
Anwdayanaly leun e o1y dvdananie
wazdoUed lun15m329 Picture archive and
communication system (PACS) i 8@ n#1
Toyamdimesves CT chest Uay USunused
(dose report) wag WuUWOsUAIUTUUUNN

G
Y

T5ang1uian @liusn1snsIan de
A5 0alanaLsd AouwLned ALT 24
( Multidetector Computed Tomography;
MDCT) wfin 128 slice 8%e GE u Optima 660

nsAATIEVdaYa
Aidulninsendeyalagldlusunsy R
software version 4.5.2 I%sﬂjagmﬁlaqawﬂm
fu2e dnauelusvuuuaiiui uasdesay
(Percent) dwisudeyausuiused dausly
sULUUYRY AL o (Mean) d2utd satuy
1IR3 (SD) ATAARA-AIE IR (Min-Max)
Wisueunuauinsgrulaeldada One
sample t-test Tudaun1931ATIZRANUTURUS
semdne Ymin dauge uardadunanie fu
U dnauedoyalasldnsivnszane
(Scatter plot) $91AU A1 Pearson correlation
coefficient (1) H9AruLdieiiu 95% Confidence

interval (95%Cl) wag A1 p-value

NANISAN®

[V
v a

nsiveaTedAnuludUrenlasunis

[V 7]
(9

379 CT chest 198y 314 518 wuudu ngu
CT chest with contrast media 31u2u 308
378 Wag Ngd HRCT 91171 6 918 Inelidnuoe
flugu Tdun e Y39918 wag Aviludaniy
Fauandlumad 1
nMsAnIARAsUTu S Elun
%579 CT chest with contrast media WU 71
328% non-contrast phase 1M 17U 335.39
mGy.cm Wa¥388 ¥ venous phase L9 11U
323.26 MGy.cm 9 915A5299 909 ad]
AnaderinIAIUsaseds1ad e mmunls
(581 wag 590 mGy.cm AUaIAU) 88198
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YudgRneada (p < 0.001) L:Jawmimﬂﬁmm
$985mnNNIRTIT sdenss wuindieede
WU 658.66 MGy.crn @enIneUT a8
91984 1,166 mGy.cm o8 Wl Usd A YN
(p < 0.001) agfouliifiuiUS s @7 la$u
MnmsnsreeglusziumminAUiinas e
Figmualy Faandlumsed 2
Tudsuvesrad susuasedlunis
M523 HRCT WuaUsunassdlunisnsiassey
inspiratory phase M1 U 404.18 mGy.cm
warlun1InsI19588Y expiratory phase WU
94.25 mGy.cm el af 915U inas sd 5o
INNISATITN 1EDIAT S WUFETALRE Bl
498.43 mGy.cm § 908/ Tug23 359.23-642.98
mGy.cr dlatSsudiutuamZinas@eneded
smiunlif 300 mGy.cm amaﬂ,ﬂmmu’mﬂimm
NI IERIASS ganIUsueusd
984 (p = 0.997) muamﬂummm 3
NSANYIANMUFUNUSTENI AN YUY
nInMenmkazUTInasdEnuIlunsne CT

chest with contrast media fANUFURUSLTS
Uaﬂiuisﬁuﬁausﬁwqqﬁ’uﬁmﬁﬂ (weight) uay
futluianie (BMD; r = 0.82 wag 0.72 mNa1nu
pg19fidedAMeadA (p < 0.001) Tuduaes
ANHFITUSsEInedIuas (height) wazU3una
F9@ wuinlun1smsa CT chest with contrast
media SAuduiusidsuanluszdus r =
0.19 faiiRziidedAgn1eana (p < 0.001) 69
wanslunnd 1-3

dmSUNI5M593 HRCT NUAMUFUNUS
Favanduthmdnuagssdulanielusesu
TnalAeanu Ae r= 0.78 wag 0.72 mua1au Tu
druvasnuduius sEnIsdINg wasUs U
Senuauduus FsaulusyauUunae 1 = -
0.48 aeslsAnuAMUENTUSTinauIT 9y
Liflfeddymsadadeoradianumuiainvuin
Fregrefineudneosuastasaudoiuniig
Fauanslunng 1-3

M13199 1 dnwaseiiugiuvesUlgduunaaiinisnnaenasdaeuiameingien

Variable Level CT chest with contrast HRCT
(n=308) (n=6)
Sex, n (%) Female 121 (39.29) 4 (66.67)
Male 187 (60.71) 2(33.33)
Age group (years), 18-30 16 (5.19) 0(0.0)
n (%) 31-40 4 (4.55) 1(16.67)
41-50 2 (13.64) 0(0.0)
51-60 64 (20.78) 0(0.0)
61-70 7(28.25) 2(33.33)
71-80 2(20.13) 2(33.33)
>81 3(7.47) 1(16.67)
BMI group (kg/m2), <185 82 (26.62) 3(50.00)
n (%) 18.5-22.9 135 (43.83) 0 (0.00)
23-24.9 38 (12.34) 0 (0.00)
25-29.9 44 (14.29) 2(33.33)
>30 9(2.92) 1(16.67)

Notes: Values are presented as number (percentage). P-values were calculated using Fisher’s exact test due to small cell

counts, particularly in the HRCT group.
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A157199 2 USU1SIdLoneLsgABUNLADSNIIBNLUULA1SAUSIA (CT chest with contrast media)

WgugunuA1UsuIs @999

Mean SD Min-max Diagnostic reference p-value
(mGy.cm) (mGy.cm) levels (mGy.cm)
Non-contrast phase 335.39 103.44 161.58 - 717.90 581 <0.001
Venous phase 323.26 99.58 154.81 - 737.30 590 <0.001
Total radiation dose 658.66 201.01 316.39 - 1399.31 1166 <0.001

M19197 3 USunausedienasdmauiiumesniuazidengs (Hish-resolution computed tomography;

HRCT) wSsuLngunuaIUsuIsIdnnede

Mean SD Min-max Diagnostic reference p-value
(mGy.cm) (mGy.cm) levels (mGy.cm)
Inspiratory phase 404.18 104.61 267.30 -544.09 - -
Expiratory phase 94.25 6.43 82.42 -99.53 - -
Total radiation dose 498.43 105.47 359.23 - 642.98 300 0.997

Scatter Plot of BMI vs Total Radiation Dose

OT Chesl wilh Conlrasl HRCT
r=0.72 {95% CI 0.66-0.77) r=0.72 (85% CI -0.21-0.97)
p o =0.001 p =003

1000

OT Ghest with Gontrast
=== HRCT

Total radiation dose (mMGy.cm)

.
.
&S00
.

10 20 30 20 30

10
BMI (kg/m?)

A# 1 Scatter Plot kangmuduRussernasvtiulanty (BMI) wazUsuaused (Radiation Dose)

WUNAINIDNITATIADNULSIADURUNBSNTIBN
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Scatter Plot of Weight vs Total Radiation Dose

CT Chesl wilth Conlrasl HRCT
r=0.82 (85% CI 0.78-0.85) r=0.78 (85% Cl -0.00-0.87)
p =000 p =0069

1000

Total radiation dose (mGy.cm)

w
=1
=1

i

40 60 80 100 40 &0 a0
Weaight (kg)

100

CT Ghest with Contrast
== HRCT

AR 2 Scatter Plot ua@nIAMNENRWSIENINguin (Weight) wagU3unaussd (Radiation Dose)

WUNAINIDNITATIADNULTIADURUNBTNTIBN

Scatter Plot of Height vs Total Radiation Dose

CT Chesl wilh Conlrasl HRCT
r=10.19 {95% CI 0.08-0.30) r=-0.48 (95% CI-0.93-0.55)
p <0001 p =0338

1000

Total radiation dose (mGy.cm)

5}
=1
=1

140 150 180 AT 180 140
Height {em)

160 170 180

GT Chest with Gontrast

=== HRCT

AN 3 Scatter Plot wanaAuENTUSTENINEIUa (Height) kazU3unaussd (Radiation Dose)

WUNAINIDTNITATIADNUSIADURINBSNTIBN

2150l
NaNTITenuInAedsesUSinased
Tun19m5339 CT chest with contrast media
J¥ 8% non-contrast phase, venous phase
WaE NasINUSUIUSIE dANvaAY 335.39,

323.26, LA 658.66 mGy.cm AUARU GRS

AIANUSUNUSIED1999 AAuualif 581, 590,

a v

way 1,166 mGy.cm Aua1ay a8l dud1Agy
aNGAGR

Taew155mes 7 19 lunsnsaa CT
chest with contrast media lulsang1unas

a9 USenaumie 2 s2eg A non-contrast
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phase Lay venous phase lagluszyg non-
contrast phase "M% UA tube voltage 120
kVp, tube current ¥29Wa 991U 150-430 mA
(90-258 mAs) 32wy 14 AEC technique Lite
U5U tube current muauInsAuld, rotation
time 0.6 T W19, pitch 1.375 way slice
thickness 2.5 Nadluns 35U venous phase
A11UA tube voltage 120 kVp, tube current
2g/lug9 150-410 mA (90-246 mAs) $2uiU
AEC technique, rotation time 0.6 ’Tu’lﬁ,
pitch 1.375 wag slice thickness 2.5 fadluns

1T uhuInIaUg UR “Imaging
protocol for CT chest: A recommendation”
lusgey non-contrast phase hugw1lw

LY o

A1UAA1 tube voltage MINUINUNAIVD

1%
[ o

AU lakn 100 kvp (ﬁm%’wgﬂwﬁﬁumu
flonin 80 Alan$u) 120 kvp (@msudiei
i 80-113 Alan$u) uaw 140 kVp @ wiu
@ﬂwﬁ'ﬁfmﬁ’ﬂmmd’] 113 Alansu) lne
A1vuAA tube current 8 luae 130-200
mAs (inA1urulagldan rotation time 0.5
U NYUMNAUAT tube current Uszun
260-400 mA), rotation time 0.5 Tu1,
collimation 0.6, slice thickness 1.2-1.5
dadLung, pitch 1.2 @1%5U venous phase
Tnealugsndldamisdwesifietu non-
contrast phase Ingiinslansiussdnisasn
Foasfiunfud?

AIULUINTSY CT protocol guideline
283 University of Wisconsin-Madison d@113u
\A383 GE Optima CT660 WugiuUsmuvuIe
f12 lagaurnnany (medium size); tube

voltage 120 kVp, tube current ag/lug a9 25-

370 mA (17.5-259 mAs) 53un U AEC
technique, rotation time 0.7 ’?‘Lmﬁ, pitch
0.938 Wag slice thickness 3.75 adluns %N
uraLan (small size) luSuan tube voltage
100 kVp wag tube current 25-340 mA (17.5-
238 mAs) kaguinaualue (large size) T4
USULT U tube voltage 140 kVp was tube
current 20-330 mA (14-231 mAs)*?)
dni1sdnerludszinalnewuian
lsangauiaduia ansswusiaanan 14
WsmesHat; tube voltage 120 kVp, tube
current 69.77+15.51 mAs (mean+SD), L8y
pitch 14% yaglsmeuiasvys ldwsiwes;
tube wvoltage 120 kVp, tube current
131+46.5 mAs (mean+SD), wag pitch 19
Midlothuieuiisuiumsfimes
CT chest with contrast media U94lsIWe1UE
vjeas wudladinisimunae pitch Tusedvas
(1.375) W ewisufuuuamsU JUA wavuna

Tsangunalulseimnealng 57U tube voltage

'
a

(120 kVp), rotation time (0.6 Tu19) %
winngan wazly AEC technique Tun1susu
tube current §9328mUANUIINUI AT ly
nausifidue egdlsfmudinsaunsausuan
tube voltage ANUVUINFH7T, USuangaenisna
A1 tube current, Lazan rotation time Lo
PganUiinafadlasnndifielisy
Tudauresrnad susunasedlung
%522 HRCT s28% inspiratory phase LM111U
404.18 mGy.cm Way expiratory phase Wiy
94.25 mGy.cm WieRasanasnusuused

wudndaadewindu 498.43 mGy.cm a9
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N7 1US WS 9E §198 97 Anualid 300
mMGy.cm©

W9 fmesilddmiun1snsia HRCT
YoILTINEUAYNET Usenausie 2 seey Lawn
inspiratory phase Way expiratory phase 1ng
11 inspiratory phase AM#un tube voltage
120 kVp 3241V tube current RGULCRRG
Tutig 200-440 mA Tagld AEC technique il
U5U tube current muvuInsAUlY, rotation
time 0.5 Tu19, pitch 1.375 wag slice
thickness 1.25 Jadwuns luaau expiratory
phase N11uUM tube voltage 120 kVp, tube
current 80 mA Fun U AEC technique,
rotation time 0.5 7u1, pitch 1.375 uag
slice thickness 2.5 Haalung

31n51891Un15U sy uUTe Il
“Annual meeting of the thoracic radiologist
in Thailand U 2566” lnas19nenasssdLnmng
Wi sUsnalng 13 aanswRILaENUNIY
UIATEIU WU wazTenuriduAvaiunig
Aadune5sd@inelsansisentulseinelng
1A'59U3201uIN1UUR (protocol) 910
Tsangurasing o dsewmels fuoluil

wuINUNURAsEA UYI@ (National
protocol) MUUANITITLABIENNTUNITATIA
HRCT lusz ey inspiratory phase s 9ii tube
voltage 120 kVp, tube current 341U Auto
mAs (1-3 mSv), rotation time < 0.5 TU19,
pitch > 1 wag slice thickness <1.5 {aaLUAT
Tudau expiratory phase fuua tube voltage
120 kVp, tube current 20-60 mAs (#1710
Aualagly rotation time 0.5 Aunil azlamn

tube current Usguna 40-120 mA) %38 tube

voltage 100 kVp 52uf'U tube current 40-60
mAs (mnAadlaeld rotation time 0.5 U9
agleiAn tube current Useanad 80-120 mA)™
Tsang1u1ag wIainsal inuaLug
Memsarmsfiaesdmsunsnsan HRCT
Taevluszyg inspiratory phase AuuA tube
voltage 120 kVp, tube current LA onhy
Volumetric Auto mAs %24 40-60 mAs (110
Auaadlagly rotation time 0.35 AU azla
A1 tube current ¥ 39USTU 114-171 mA),
rotation time 0.35 W17, pitch 1.2 uag slice
thickness 0.6 Tad LUAT @195 U expiratory
phase; tube voltage 100 kVp wa ¢ tube
current 40-60 mAs (nA1uInlagly rotation
time 0.35 Tu1% agle A1 tube current
Useanad 114-171 mA) 4%
T5anguIaumsruAsResudnnug
LUIMNINTTR AN TR 85 ENSUNI5ATIT
HRCT Taeluszug inspiratory phase AN#uUA
tube voltage 120 kVp, tube current 110 mAs
(minAulagly rotation time 0.5 AW 2
1aAn tube current Usganad 220 mA), rotation
time <0.5 7U"¥, pitch 1 waw slice thickness
0.6 dadwUns 195U expiratory phase; tube
voltage 120 kVp, tube current 65 mAs (111A
Aualagly rotation time 0.5 w19 aglaan
tube current Usened 130 mA)*
NUNAMLTIINITA 82TUNITATIR
LN IIABUNIADIAINALLDLAFIVDINTINBN
lufUrglsavaenauldanes lasin1sniviun
W5 TinesdmTun1sATIe el lussey
inspiratory phase N1 tube voltage 120

kVp, tube current 200 mA, rotation time 0.5
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a =

U, pitch 1.375 Uag slice thickness 0.625
Hadng dm3U expiratory phase A tube
voltage 100 kVp, tube current 120 mA, pitch
1.375 W@y slice thickness 1.25 faawuns®
dothdeyafenanuuieuieuiu
LWIN9NITATIA HRCT vadlsanenunayjsas Tu
538% inspiratory phase Wu11l4 tube voltage
(120 kVp), rotation time (0.5 FUN), pitch
(1.375), wag slice thickness (1.25 JadLung)
Fmngay saufunisld AEC technique Lite
USU tube current MUVUIAAIVDE UE U
A15UsUan tube current mmﬁuﬁ'ﬁmuﬂﬁ
Tuaa9 200-440 mA 1A upper limit laitAy
220 mA Lﬁaﬁiwaﬂﬂ‘%mm%’a%ﬁQ’ﬂ’geﬂﬁ%’u
@195 Usrey expiratory phase WU
WWIN9URILTINGIUTRY] saail nsIvue tube
voltage, tube current, rotation time wag pitch
Iiognamngan fe tube voltage 120 kVp, tube
current 11/1A U 80 mA AU AEC technique,
rotation time 0.5 WYl wa pitch 1.375
N15ANYIANUAUNUSTENIND NWeUY
N mLazUsuassEnuIlun1sngIa CT
chest with contrast media fiANUdUNUSLT
vanlussdurouinegs futhwiin (weight) uay
futluianie (BMD); r = 0.82 wag 0.72 mua1nU
Py 1NHTBAIAYNNERR L UREITUNITRTIR
HRCT Finuanuduiudidsuindunivinuas
paulanie TuszaulnalAesiy Ae r= 0.78
wag 0.72 eud1ny ag1alsnay Anuduius
fananlifitdfynisadi Jee1adiavnin
IINTUINRI9E 197 AaUT 19 DBUAT YA
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