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aaUsnasadfiiiedumusrarmamssuny aeld
Souay 37.75, 28.09 wuay 18.57 lugiheaua
TMMeEEn nan wazlval Mmusiau
naMIUsziuadyaNusunIU SNR uaz CNR
waaaam i 2 Taswuth dlelluslanaaiann
dyanasumulumweasngugiheuinadnuaslvg
iinzuedadidadidn SNR Tunmwaasnguiihe
NaEanuayivel anasaseiinada waz CNR lu

mwapanguiihevinadnanatagnaiitadidn ue
L] ' ' Al ]
lifienuuandlunguiitheanathunansuazlne
AzuuURdgNNMTUsEliuquInzasnInlay
Sadunng uaaeasmsnm 2 lasnuiesuuuissidiv
lungugtheznatdnuaznane nmslilslanaa
gdauazan lianuuandenueadeiiiedinn
Meadd wiazsuuulssdulungugihaunaelwg e
1Hluslappananngeniniialdluslansasdeadi
Nt aumeddd namsmenunlansWwuinms
1HlUslampanainiigumuiiisuinnulusloaaa
v a v Y [ = = v
andelungueihezuadn wazliquaindni
TUslamaagndslunguiihazinananauaslng

AN 2 HansUszdiumUSNAUIE daanasunIu CT number SNR Uaz CNR

fthavunaiin glheznanan fiheuinalwg)
2989 Weaun' p-value® e Wan'  p-value® MDY Weann' p-value®
Uil
CTDIvo 11.68+1.98 5.24+2.07 <0.001 13.39+1.57 8.11+2.23 <0.001 14.17+1.88 10.18+4.02 <0.001
DLP 408+164 254 +132 <0.001 534+192 384+134 <0.001 560+200 456+288 0.082
Noise
Fat 7.16+1.28 10.10+2.71 <0.001* 7.56+1.83 7.60+1.94 0.928 7.24+1.71 8.41+2.05 0.012*
Muscle 8.43+1.36 17.90+8.17 <0.001* 9.48+2.17 10.07+2.62 0.307 9.50+1.70 12.23+3.39 <0.001*
CT number
Muscle 65.58+5.70 68.60+5.40 0.026* 62.78+9.10 64.07+5.86 0.483 63.11+3.93 63.91+9.47 0.649
SNR
Liver 13.46+3.28 11.04+2.44 <0.001* 12.40+2.85 11.72+4.14 0.427 10.96+2.27 9.57+2.40 0.016*
Spleen 14.20+3.00 12.38+3.85 0.031* 13.41+3.20 12.75+3.92 0.441 11.38+2.10 10.37+2.84 0.284
Pancreas 10.66+1.98 7.98+2.28 <0.001* 9.07+1.01 8.81+2.28 0.586 7.86+1.33 6.92+1.62 0.012*
Lt.renal cortex 19.04+4.10 15.23+4.71 <0.001* 17.17+4.14 16.93+5.40 0.839 14.99+3.48 13.66+3.73 0.137
Rt.Renal cortex 19.89+4.39 16.17+5.71 0.003* 18.11+4.56 17.43+5.72 0.584 16.22+3.54 13.51+4.44 0.007*
Portal vein 17.224+3.37 15.04+5.56 0.053 15.10+3.48. 14.91+5.15 0.856 13.40+2.60 11.99+3.30 0.039*
Suprarenal abdominal 15.51+3.11 12.46+4.58 0.002* 14.45+3.62 13.51+4.03 0.312 11.94+2.27 10.51+2.83 0.023*
aorta
CNR
Liver 5.02+1.63 4.30+2.01 0.105 4.01+£1.57 4.89+2.07 0.051 3.71+£1.75 3.37+1.52 0.388
Spleen 6.91+1.88 5.55+2.13 0.006* 6.37+1.68 6.76+2.12 0.393 5.60+1.91 5.17+2.00 0.358
Pancreas 4.81+1.53 3.37+1.38 0.003* 4.01£1.10 4.20+1.64 0.561 3.35+1.57 2.88+1.50 0.214
Lt.renal cortex 13.66+2.94 10.38+4.19 <0.001* 12.56+3.44 12.19+3.92 0.676 11.60+4.09 9.68+3.61 0.046*
Rt. renal cortex 13.814+3.07 10.36+4.08 <0.001* 12.67+3.50 11.96+4.48 0.465 11.75+3.93 9.80+3.96 0.044*
Portal vein 12.554+2.84 10.03+3.51 0.002* 11.35+2.77 11.78+3.44 0.565 10.82+2.93 9.25+3.58 0.048*
Suprarenal abdominal 10.22+2.41 8.91+3.78 0.09 8.99+2.46 10.04+2.96 0.111 8.20+2.35 7.51+2.98 0.284
aorta
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@M 2 HanslazdiuMUSNAIE daanasundu CT number SNR 1az CNR (6ia)

ftheawnaidn Hiheunanan diheunalva)
1994’ Wan' p-value® 21994" W' p-value? 29D9" Wanw' p-value®
azuuumdsnnMsUsziugummaasmwlasSidunmg

Reproduction of the 3.70+£1.27 3.74+1.13 0.818 3.72+1.05 3.91+1.23 0.228 3.66+1.27 4.09+0.72  <0.001*
liver parenchyma and
intrahepatic
vessel
Reproduction of the 4.41+0.92 4.23+0.93 0.158 4.34+0.91 4.34+1.05 >0.999 4.32+0.81 4.66+0.62  <0.001*
pancreatic contours
Reproduction of the 4.26+0.93 3.97+1.23 0.059 3.88+0.84 4.18+1.24 0.038 4.22+0.80 4.46+0.88 0.041*
aorta and inferior
vena cava
Reproduction of the 3.96+1.12 3.93+1.13 0.854 4.07+0.85 4.20+1.10 0.325 3.66+1.36 4.18+0.78  <0.001*
common hepatic duct
Reproduction of the 4.31+1.02 4.03+1.02 0.044* 4.29+0.86 4.38+0.94 0.446 4.16+1.08 4.56+0.88 0.004*
renal parenchyma
Reproduction of the 4.19+1.04 3.99+1.19 0.196 4.22+0.98 4.30+1.01 0.533 4.02+1.12 4.50+0.81 <0.001*
pancreatic parenchyma
Reproduction of the 4.40+0.89 4.10+1.06 0.025* 4.11+0.94 4.25+1.04 0.333 4.24+0.97 4.54+0.67 0.008*
portal vein
Reproduction of the 3.90£1.02 3.95+1.15 0.703 3.80+1.06 4.20+1.08 0.007* 3.71£1.12 4.42+0.83  <0.001*

splenic parenchyma

WaNEme: ' Mean (SD; * Welch Two Sample t-test

M1 3 MaMITHIAINUN NN 10 VGC curve NAIN-
Hadu 95%

Seduwne 1aMupIKie
PUALEN 2NN U0 L1

AUC1 0.509 0.500 0.505
AUC2 0.478 0.656 0.599
AUC3 0.452 0.452 0.497
AUC ﬁlﬁ 3 AU 0.482 0.537 0.525
p-value 0.001 0.013 0.005

a 4

AU

nnmsaniilunmsusuldauldslanaaan
mslgmanuadnsglWih 120 KV @1 NI=7 wazly

MIFNMNLLUY FBP anl#lUslaaaamenuedns

T 80 KV, 100 KV uaz 120 KV lugjihanfizing
TNMEEN naNUarIiel MUy IWAY AIA
NI=16 T#msasemwuuy HIR wazlduSuineasans

Fussdniialaledufitionas dmSumsasiaensiss
dasiadlugihe Hamnsousaslidiui mels
TusTamaannusmsdndluihadadudiuniisun
M3 NI USITFIDINAINUTINAUNM TR TNV
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Abstract:

Reconstruction Techniques for Abdominal Computed Tomography: a Study in Patients
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This research aimed to evaluate the effectiveness of a newly developed protocol, incorporating low-
tube voltage and iodine contrast reduction, along with hybrid iterative reconstruction, for abdominal com-
puted tomography (CT) in Thai patients of small, medium, and large body sizes. A total of 105 patients
underwent imaging using a GE Revolution CT scanner with dual-energy capabilities, employing tube
voltages of 80 kV, 100 kV, and 120 kV for small, medium, and large body sizes, respectively. These
were compared to a reference protocol using 120 kV, with a reduction in contrast agent volume by a per—
centage of 15.03%, 8.55% and 5.15%, respectively. The research revealed that the developed protocol
significantly reduced the CTDIvol by 55.14%, 39.43%, and 28.16% in the small, medium, and large
patient groups, respectively. While quantitative image quality metrics were lower than the reference pro-
tocol in the small patient group, qualitative assessments of image clarity by three radiologists, generating
Visual Grading Characteristics (VGC), showed that the developed protocol provided comparable image
quality in the small and large patient groups (AUC=0.5) and superior image quality in the medium patient

group (AUC >0.5). Thus, the developed protocol demonstrates suitability for clinical application.

Keywords: iodine contrast agent; abdominal computed tomography (CT); low-tube voltage; iterative reconstruction
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