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Abstract

Background: Computed tomography (CT) is a high radiation dose modality in diagnostic radiology. In addition to the
scanning parameters, there are other factors affecting patient radiation dose. Objective: To study the factors in addition
to scanning parameters that may affect size-specific dose estimates (SSDE). Methods: This study was a retrospective
observational cross-sectional design in the patients who underwent Chest-Abdomen-Pelvis CT using automatic tube current
modulation between September 2019 and June 2020 at Chiangrai prachanukroh hospital (CRH). Five hundred thirty-five
patients were divided into 5 groups based on water-equivalent diameter (D,,) and then patients in each group were divided
into 2 subgroups: SSDE being greater than the median and SSDE not being greater than the median. A cut-off value was
the median SSDE of each D,, group. The variables of interest (gender, age, effective diameter, scan projection radiography
(SPR) view, arm position, presence of foreign bodies or medical devices and patient off-centering) were compared between
the group with SSDE being greater than the median and the group with SSDE not being greater than the median. Results:
Female, younger than 60 years old and effective diameter were associated with the significantly increased likelihood of
SSDE being greater than the median (p-value<0.05). The presence of foreign bodies or medical devices were associated
with the borderline significantly increased likelihood of SSDE being greater than the median (p-value=0.050). The likelihood
of SSDE being greater than the median, in arm-down position on SPR and then repositioning to be arm up position on the
axial images was not statistically significantly different from non-reposition (arm down position on both SPR and axial
images), but both of these were statistically significantly associated with the higher likelihood compared with the arm up
position on both SPR and axial images. The SPR view and patient off-centering were no statistically significant associations
with the SSDE being greater than the median. Conclusions: Female, younger than 60 years-old, effective diameter,
presence of the foreign body or medical devices and arm down position on the SPR had an effect on higher SSDE than the

median.

Keywords: Arm position, Automatic tube current modulation, Computed tomography, Patient off-centering, Size-specific

dose estimates
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Factors affecting SSDE in CAP CT at Chiangrai prachanukroh hospital
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519 3 uruNIwNgdas (Box plot) UadA1 SSDE uaz CTDI,, kensnunguidurugudnasauyati (D,)
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Factors affecting SSDE in CAP CT at Chiangrai prachanukroh hospital

SSDE (mGy)
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517 4 namMuanIANUFUNUEIEVING SSDE fiuduriuguenanadiana (D) (a), Vertical off-centering (b), Horizontal off-
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A19197 2 MaFauifisuiladanAnwnszninangy SSDE udeagnu ffungu SSDE luiudeagiu

tliandAnun SSDE \iudlgagu SSDE 'liinusisegnu p-value
(n=267)
n % n %

LNA

vmja 179 66.8 94 35.2 <0.001

AE 89 33.2 173 64.8
a1 ()

15 -59 135 50.4 101 37.8 0.004

60 133 49.6 166 62.2

Median (IQR) 59.0 (50.5-66.5) 64.0 (55.0-68.0) 0.019
Derr (14.)

mean+SD 24.4+2.6 <0.001
Feulandaau/gunsainisunnd

i 26 9.7 14 5.2 0.069

il 242 90.3 253 94.8
n15aunuU SPR

AP 89 33.2 105 39.3 0.151

AP uay Lateral 179 66.8 162 60.7
ATUALUINFTIUUL

SPR, Axialy, 227 84.7 252 94.4 0.001

SPRy, Axialgoun 0 0.0 1 0.4

SPR g Axialy 26 9.7 8 3.0

SPRgoun Axialyonn 15 5.6 6 2.2
Vertical off-centering (11.)

Median (IQR) 0.2 (-12.8 - 10.7) -1.4 (-10.4 - 8.0) 0.704
Horizontal off-centering (14.)

Median (IQR) 6.0 (-3.0 - 12.4) 4.8 (-3.1-11.9) 0.496

TiAgnzvidayan Uievudu 534 918 A3
Multivariable logistic regression LﬁlaW’mmjﬂ Sk
Funy ansenuaud uly SPRua 2 suauasly
AMERYINTLRET 1 998 (A9197 2) Fldsmnanan
NTBATIZN AINNITAATITARLI WA, Bgtiaendn
60 U, Doy inliitannanis lasu SSDE Lﬁuﬁﬁﬂgmlﬁwﬁu
atheiliTad Fyn1eadia waznisddwlandasunie
gunsalnsunndvinlilanianisladu SSDE udsagnu
Lﬁuﬁyuaﬂ'wﬁﬁﬂa"wﬁmmqaﬁaﬁ'izﬁuﬁﬁq (p-value=
0.050) (mmq‘ﬁ' 3)

afsananiIsAnsEn

SSDE iflunstszifinBunaiFsditihelgFuannis
m399 CT ﬁﬁmmqmﬁfaqmm’h CTDlyy, 1iaeannan
CTDl HulFunauFedildannnistszidiuluuinans
1179971 PMMA Faiflutfunaufedanniad asantisd
ABUNILABS (Output) Wintiu usiAn SSDE Tdansaund
YuALazNITaANaUUTINUTIEvagUasmse 3uty

MSANSSENATA

ﬂ?mm‘?ﬁﬁﬁﬂfml,wia"iwvlﬁ%’uﬁq 561 RANNTANEL
WUI1A1 SSDE UA1gendn CTDlyg 1uwnnau Du (iﬂw 3)
aamﬂaaqnumimﬂmnauwmu (18,141 Luaqmﬂmmnmu
\unis@nun CAP CT A1 CTDI, 7 15 aatanLsd
pauRaLAass1a9nuastiuaf ldannnisdssiiiuly
YUd1a89 PMMA UtnalduNuaAugdnans 32 . ot
wiiladeaunvasgtaaludiieauindnaziaguas
amammmumﬁﬂmﬁLﬁ'uﬁmﬂﬂé’ﬁu 1 aglaed
WA NAAETUUUNATIUTIADY PMMA 32 3. uaz
Weffthedinneuinndniuinans PMMA 32 1. azvinli
Awnadaauinvasdaatasndi 1 9In9189Uv89
AAPM atiufi 204 uaz 220 A Audiladeaunagilae
A lgEauns? (4) FatfuAnuitasesiiduannin
191 D, Uagnin 35.7 1. mﬂm@ﬁﬂmﬁﬁﬂ’mﬁgwm
535 918  D,, 9¥WIN 18.9-33.5 1. 3 Tunavinligie
FanualuniafnuniiiAn SSDE 11nndn CTDI,,, Fatiu
nslaf CTDI,, "LumfiﬂfizLﬁuﬁmm%?ﬁﬁﬁﬂaﬂlé’%ﬁqﬁw
AU
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nnsfnithefiléFunisasia CAP CT #ildiszuy
ATCM Tnelfiaacantisfinauiiaimas Toshiba Aquilion
Prime 12 furastansiuag V8. 20ER011 wudnilade
vanmiianmamieadfildluneaunu Hun we, ang,
Do, WAZANUMLINITINMALIDE T8 TAUFURUSHTY
n15165u SSDE fudisaguagnelitiadAyneata waz
dutlandaauvidegunsainsunndiliauduiusiunis
1§5u SSDE ifiudsagnuii szfudaddnynafia (p-
value=0.050, 95% Confidence interval=1.001-4.772)

mngﬂﬁ 3 ¥14A1 SSDE waz CTDlyy fANR LT UA
nau D, Ml wuaui ud u 1 asannniavineuaag
SUREExposure 3D (s3uu ATCM a1aqusm Toshiba) 7
UFunsruanaanauruiauazn1sannauidvacgios
Lﬁ‘aé“ﬂmﬂqmmwmaqmw (flaad 3@ Standard
deviation; SD) muildeuaAn13? Feugiaed s
aunalsgjszuu ATCM axlfiannszuanaandiganngiae
fanaLEn 39l CTDI, "Lu@’ﬂaaﬁﬁmmmimﬂﬁmqq
141 waziilaeannen CTDIVO,ﬁLﬁﬁyu%qﬁmaiﬁ SSDE
WA UANL wian D,, ARut Uz AuS e Fauuns
washadANtanas danadasiunsAnuiaudini
1561 finngldfazuu ATCM vinlsiiasn CTDl,, WAz SSDE
ﬁmzquﬁummmmmmQ’ﬂqaﬁtﬁuﬁu Fasinaannnsldf
wMATANTZLAAAAAT (Fixed mA) i CTDLy 1asgjtlae
ynUUAainL usiAn SSDE axiidtanaudarunnuas
Eﬂiﬂ’;mﬁuﬁu

Tunmafsfufudanandnesiuguil 4a wudn SSDE
Lﬁu?ﬂ?ummmm Dot ﬁLﬁuﬁu WAz Dy AANUFURUSHY
n13lAsu SSDE gaiiudeegnu

annsAnunauniing fsuzinsd e luszuy
ATCM dmfugasdl Suunalngviadau Fadaay
LANENITEINITaLEe (Tissue contrast) g4 \iasand
lugiu (Visceral fat) un 39aunsaldszaunmuninaa
nit fifleadgendnglaadadnls Teazanunsnan
L@mm’?\i?ﬂuﬁﬂmnejuﬁlﬁ‘lﬁmﬂmi&”'qm@mmwmaqmw
fisiasmslitisssufiaadgeniniilddmruiasaudn
ustaeslsfimnupsymadnuseldidessnnisinuni
lilaAnuDanaun wunInIWg e

wavealanalaZyu SSDE iugasgiuuInninwe
118 wazaNNgIn 4d wuawaneedwualtiuA SSDE
FINTUNAYILARDAUIIUR Dege Lﬁaqmmwmmﬁqﬁéau
sasmthanfitinisannauisdunnnit ssun ATCM Jeufu
nezuaanauINNIwAea ' Suavinle CTDI,, s T
deualdidn SSDE Liuiy Tumaiendugtheangiias
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wingUnsalnisunngd waznisansuvuaslu SPR 1
LUl UAN SSDE Aaaawa9uad Dy qqndwmﬂﬁﬁ?ﬁ
wlandaaunsaginsalnisunne waznsEnuaLiLly
SPR puAU 1Ta991nNnsUFuNTLANABAYRITTUL
ATCM azlddayavunnuaznisannaussduasgieann
A SPR nMeiasutaniaanniagunsainisuwnd uas
n1979uuasiu SPR vinlvidayavruiauaznisannau
Fedvasgfthaiutiu 2921 szuu ATOM Sefunszud
naaaLty duavinld SSDE gﬁyu fethiAgmsdnes lu
nn7an SSDE 7 giheldFufaninindaanlaauvia
gunsainsunndeanuanuinuiiazyinnnansa uazli
ﬁjﬂaﬂanLLmu%umﬁaﬁimdaumiaLmumw SPR!'?

mansuruasiu SPR ulfdrazideusudadusn
wauduraudwnUAWERY1e wuintantadn SSDE iy
Faagulyuananefun1sanauauaicly SPR uaz
AmEAuane Terissasnsalifulanianisléfu SSDE 6N
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7993 CT dumsasanluiésin wudinisanauauaslu SPR
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anuauduiauawnuAWERTaiAL ) Faumnauny
SPR udnuEthewauas asviinsasidlnalaesn
WUUTUIRIZ AL SPR. 1A lUNNSRTIREILNIINENLAL
fasviasniaufudiudsuzviana Fainazvinnnsaunu
SPR samiiEnAqui s anasudeiaadlng
nesiauas msilasudunisaunu SPR uaniu?
uenanifiimsAnumuinlunisasia CT daumalaenis
anuuduly SPR Taiiuavinliien CTDl, A e vida
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dg9un19dauwnyu SPR, Vertical off-centering,
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A199% 3 Anseiiladeniinasianis sy SSDE Wulisagu Iaal4adia Multivariable logistic regression

tladafAnu Adjusted 95% confidence p-value
odds ratio interval
LA
Lkl Reference
‘ijxi 6.256 4.084-9.584 <0.001
a1y
218 < 60 1 1.541 1.045-2.271 0.029
ag 60 1 Reference
Degr (131.) 1.308 1.199-1.426 <0.001
Falandaau/gunsainisunnd
i 2.186 1.001-4.772 0.050
Taig Reference
AMUNLINISTINTUUL
SPR, Axialy, Reference
SPRy, Axialgown (Empty)
SPRuun AXial, 5.179 2.055-13.04 <0.001
SPRyoun AXialgoun 4551 1.480-13.992 0.008
Vertical off-centering (14.) 0.960 0.837-1.102 0.564

nsauny SPR lufinasiansladu SSDE g4 wazain
N9 4f WUIINTINANMUFUNUGTLUINE SSDE WAz Dy
luuanA19 UTENINNITEUNU SPR AP A WLAEY U
Dual scan (AP waz Lateral) danAanaduN1gANEINaY
wihiffanw CT NN luuINIaawLdINIgauny SPR
AP LA eIN13USuUNszLanaan il auiuuInNiunIg
#dunuU SPR uwuy Dual scan!???®!

A1NN19ANuIT Wu9 A Vertical off-centering 3
ANUFUNUENaUSU SSDE danmaadfiun1sAnenau
wiirilfinudn Vertical off-centering LA 1 (e tlaendin
Tnﬁwaaman’mémnﬁu) finavin19% CTDI,, anae T
W una’aIn Auto couch height position compensation
ﬁ'muaqiu?zuu ATCM (SUREExposure 3D) 7 11§lu
N If AT duAINLAAIALAS auFRTUITAEMI N
r;ht,mﬂwmQ’ﬂ'ml,l,az@uéﬂa’]wmLmuw?LﬁaU?:Lﬁuma
annauaalaguaraaIuAaeAd aull Waliszuy
ATCM anunsauFufunaunszuavann légnia i
AFITAURUNNSA NN aUMTE 7 WU Vertical off-
centering LinaiL il SPR Huunsauenelnginin
WA 9 T warinlsruu ATCM Uunsyuavaan
R U Farfusn CTDlyy FuAy usadelafanu
MsAn¥NLwLAN Vertical off-centering lufimudunug
ffun1s 165U SSDE inudsaguatineitiaddoy sanAdad
FUNIANEINaU L ARNYIN190993 CT dunsasan
Tt anaflasunanlumel§iaasomneaadnmg
Vertical off-centering tiagunAalssuinudasas 50 &
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Vertical off-centering lutfiu 1 1. Lavsaaas 82 4
Vertical off-centering TN 2 U, $aUAUNAUTTUL
Auto couch height position compensation f'dﬂﬂﬂ
mafﬁm:nﬂ'a'Lmﬁ'wﬁﬁﬁﬁnwiﬁﬂwﬁiuﬁuﬁwaaqwudwLﬁaﬁ
Vertical off-centering -4 4. (ﬁﬁd’a’m’im@uﬂ(ﬂawlﬂ
N9AU Posterior) duavin1e CTDI,, Rt eLAT e
av 2.8 visaila Vertical off-centering +4 7. (119310
AAUANAUINI Anterior AaK e lndvaananisd
mnéﬁu) Auavinlit CTDI,, anauNeLASaeas 5.7124 LA
Watind fansdaser Telunnedasumiag el neg
Audnasuasunund 1{1ae91n Vertical off-centering
flapsiinasatiaaduninini=o

Horizontal off-centering lufAauduwusiu SSDE
WNulsagnuasnaltad1Aun1eana uaznsav 4c wuin
Horizontal off-centering lufiaanuduwugiu SSDE 210
msAnnauntiiiainidasnniiaeddaelunisda
sunistiae uazdnunzuaaiaaantsdalduazuay
720 yananil Toshiba Failitesdutaedaudiesanisd
lulun Horizontal (Tech Assist Lateral Slide)? Tunng
Uguanieaddna il dasuny ] daaluwun
Horizontal ABUANIATIFUENANIUAIUNUYS

nsAnuniiidadinin dausnaalilifnneiansunie
nsannauisduamenaniionaiuiiuainnisisasisn
Fea1aflasiad SSDE uananilfiheiidlsavasiani
suuss flannafiazldgunsalnisunmd i 1n3asian
wela Wudu Teanaiulaniafinnisiidwlantasy
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CT daudue iRy
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ANARUIN duanani SSDE Tnavinliiwulaniannsg
155uAn SSDE guifiudiaegu (Median dose) @31N19
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