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The determination of the radiation dose and image quality

for abdominal radiography using a digital X-ray machine without
an automatic exposure control system at King Chulalongkorn

Memorial Hospital
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Abstract

Background: Radiographic procedures with automatic exposure control (AEC) system are the exposure technique to
obtain the optimal diagnostic image quality. However, there is a higher dose under AEC compared with a lack of AEC.
Objective: The aim of this study was to determine the radiation dose and image quality for abdominal digital radiography
of human-like phantom using a routine clinical protocol with AEC and a modified protocol without AEC at King
Chulalongkorn Memorial Hospital. Methods: A digital X-ray system (Digital Diagnost, Philips) with a Csl:Ti image receptor
and the human-like phantom (PBU-60, Kyoto Kagaku) were used. The abdominal anteroposterior (AP) projections were
performed with and without AEC systems. The entrance surface air kerma (ESAK) was measured on the phantom surface
using optically stimulated luminescence dosimeters (OSLDs), while the kerma area product (KAP) was simultaneously
recorded. The qualitative image quality was scored by two experienced radiologists. Results: We found that the ESAK
and KAP values trended to the similar direction. The ESAK obtained from the modified parameter without AEC (81 kVp
and 3.2 mAs) was lower by 90% compared to the routine clinical parameter with AEC (85 kVp and 32 mAs), while the
optimal image quality was maintained in the acceptable level for diagnostic abdominal radiography. Conclusion: Applying
the exposure parameter without AEC for abdominal digital radiography reduces the radiation while the image quality is

optimal for diagnosis.
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Exposure technical parameters

Condition
kVp mAs SID (inch) FOV (cm?) Focal spot Grid
AEC 85 32 40 35x43 Large Yes
Manual 85 3.80 40 35x43 Large Yes
ansnsdi 2 TsTnpaadanmidtasiasfuinaassunmenyudilflunisinm
Exposure technical parameters

kVp % Decreased mAs % Increased mAs Calculated mAs Real mAs

85 10 - 3.42 3.40

20 - 3.04 3.10

30 - 2.66 2.70

40 - 2.28 2.20

50 - 1.90 1.80

81 - 0 3.80 3.80

- ~ 20 4.56 4.50

- ~ 30 4.94 5.00

- ~ 60 6.08 6.00

nsisziliuiFunufsdannnisatanwsidtasiag
UBNuFeaTTe o Fuanananeituisadnesdu lliac
crest ﬁﬁf;i}juﬁﬂaaqﬁmmqL%J’wmzi’ﬁq?ﬁfmLLN'u OSLDs
4ila nanoDot ¥inanuanagiiilauaanles (Aluminum
oxide doped with carbon: AL,O5:C) AiTlaunaLdusu
AUENANT 5 Tadwas A1UMUN 0.3 Tadlums ANy
MUMUWAINIaWAAY 1.03 nFusiagnuiAniusLuns’)
S 40§ TerunnsaauTisunsTaxediandndenu
80 filatad (Kilovoltage; kV) TntBunnuedninalusinana
az 3 AEa thusiu OSLDs FlEFUBundumdyanniuas
AN ESAK fa8in3as81udoy eyl (OSL reader) 8o
Landauer §u InLight Loader Microstar tu#inuaznn
Aade ESAK lumbefiadinsd (Milligray; mGy)
yinmssuuasiuinA BN Fe S sanun (Kerma area
product; KAP) a1ngunsal KAP meter 715 A& U3 Lans
NNDANUBNYAAIUANGIFIE (Beam collimator) Tuusiaz
Tslnmaavasnisananindeddasviasiuiiaadsianie

The Thai Journal of Radiological Technology

uywd 919U 3 AN Tuiinuazniatade KAP Tunmiasly
TA31N98m1919169 (UGy.m?)

MsUssiiuaunINuaIN N sdasviag
NINFETaiamnangninEeanuuguuas laFung
dsziliupuninuainmanameuatiuuas lulinnsUsunw
Aendedelsuns U NUALULADUAAIHAN1INIFUNNS
fivia Barco fmnuaidanuatannIw 3 wneinita tnesed
wndgnuFaEitadefiuszaunisalvinausdiation 5 1
§1UIU 2 AU Hpade an’rﬁﬂmimﬁL?N@mmwﬁlﬁmaua
Iae European commission A1 European guidelines on
quality criteria for diagnostic radiographic images
(EUR16260) Tineaineudndugadansiu (Pelvis) 1dd
INUNIWIzEmMFURaY AERTERSALLAIININT
fidniaualy EUR16260 slﬁmamquﬁuﬁéﬁ'q?ﬂum?
dnanmddactias nsuaafiusauuuivaslanazaeas

Wneadas nsuasfiurauuuinszen (Jusiu fanis19n 3

55 Volume 48, No.1:2023



WsaE assnulszivg uazauy

A9 3 ineurinisdsziliupunWIaIN MEIdTaiasnfaulaIan EUR16260M

aeuda A

AZUUU
1 vauiunszanlassdiuansliacnediniau

2 1aILYaLa19a9sU 1nu wazlalaatnadmau

3 dauuling uazaaurnuasinglpad ediniau

4 vauiiuls uazvaunuadlaia 2 drelsatradmau

5 1RUUNTZINNZa1T uaz Loop 1asan i laadnedaiau

6 UBALAU Transverse process 1a3NsEANFUNdssziuIa lsiatnedniau

Tnariuainauvinislfazuuy 3 szdu el 1 Azuu
wunefefsziduaunsonaaiulaluyndiu 0.5 Azuuu
WENeENTOUaRAUlAUNEIY LAy 0 AzuuY winansly
dunsauauiuls aﬂnﬁuﬂﬁNammméﬂmﬁul,wiamum
yimsUszifiuAanuidaiuszninegisnidu (Inter-Rater
Reliability; IRR) 7ifianuiiudassiatiu iatannuaadu
AIILATANEAAAABITLUDIAIULALAINHUSZI UG 8RN
Fuuszdnslaaunaiun (Cohen's Kappa Coefficient)
faelusunsy IBM SPSS 1addu 26.0 snuaunsi 1

A15199 4 T2AUANUFRAARRI1RdAN U analalauwalU Y

P, —P,

K. =
¢ 1-P,

(1)

e P, war P, vunang mauudiezifuvasniny
ARAARRIUBIANTING LAZATAIANUNE ANUAIAU A
FuuszanalaauwadinAtuiulagannaunisy 1 wla
AMUNLEE9RAN3199 4 Teganudluldlfuasanats K, d
] \ = | av v = <
AN321319 -1.0 D4 1.0 wnA M bl uauLanINamIUAY
sevingUstiiuldaanadasiu®

Landis and Koch!'"]

Aduilszanalaaunaililn

4 1 v a
ﬂ’ﬂﬁJﬁﬂﬂﬂﬁﬂ\i‘j‘Zﬂ’ﬂﬂﬁdﬂi‘ZLuu

0.00 -0.20
0.21-0.40
0.41-0.60
0.61-0.80
0.81-1.00

{lag
wald
Uunang
=

9
un

NaNISANEN

AN ESAK Til&annn1sTndaausiu OSLDs waz@n KAP 7i
WAANLILTYUUOENWRIFUUUAITEA TunngananIndsddas
fasiuinaauatausneuysdauiusianaauss sudlald
wazlail¥ AEC uasTustnmaausulnad il laild AEC Sauans
Tum19197 5 WUIIAT ESAK a1nnsananndedsauiu
AEC (85 kVp 32 mAs) wazluld AEC (85 kVp 3.80 mAs)
lulistamaalsyanmindu 4.46+0.03 way 0.55+0.01 mGy
AR A1 KAP 2INN19aan wsadsiuiu AEC uaz lal

MIATTAENALA

14 AEC Tuldslnmaatszaninfiu 257.9743.26 uaz
31.70+0.00 pGy.m? m1ua16u taeAn ESAK uaz KAP i
wunltn W ufirmnaideatunasiidanas Wadn mAs 7ild
lunisdraninanas Tnan1storanInsauiiu AEC F
AMUAAT MAS g4 IHAUTuu T ESAK uaz KAP
g4am Unuzfin1sUFusn kVp aunda 81 kvp lnsAsAn mAs
windud 3.80 drelfABuused ESAK uas KAP anas
91NLAYU 0.06 mGy kay 3.77 uGy.m? A1NE1H U

Ui a8 atufl 1 uns1Aw — SwAw 2566

56



Radiation dose and image quality for abdominal radiography using a digital X-ray machine
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Exposure technical parameters ESAK (mGy) KAP (uGy.m?)
Condition
kVp mAs MeanxSD MeanxSD
AEC 85 32 4.46+0.03 257.97£3.26
Manual 85 3.80 0.5510.01 31.70+0.00
3.40 0.5010.01 28.3210.00
3.10 0.46+0.00 26.0410.00
2.70 0.40£0.00 22.6710.00
2.20 0.33%0.00 17.971£0.08
1.80 0.26%0.00 14.99%+0.00
81 3.20 0.40%+0.00 23.1510.00
3.80 0.4910.01 27.9310.00
4.50 0.5710.01 32.07+0.00
5.00 0.66%0.02 37.3510.00
6.00 0.78x0.02 44.6910.65
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Exposure technical parameters

Image quality

Condition
kVp mAs Observer 1 Observer 2 MeanxSD
AEC 85 32.00 4.50 4.00 4.25%0.35
Manual 85 3.80 5.00 4.00 4.50%0.71
3.40 3.50 3.50 3.5040.00
3.10 4.00 3.50 3.7540.35
2.70 3.50 3.50 3.5040.00
2.20 3.50 3.50 3.5040.00
1.80 4.00 3.50 3.7540.35
81 3.20 5.50 3.50 4.50%1.41
3.80 4.50 4.00 4.25%0.35
4.50 5.50 3.50 4.50%1.41
5.00 4.50 3.50 4.0040.71
6.00 4.50 4.00 4.25+0.35
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