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To explore the effect of Revolution CT dose matching technique on the measurements of liver fat content
WANG Shi-yu,LIU Yi-jun, WEI Wei, et al.Department of Radiology,the First Affiliated Hospital of
Dalian Medical University,Liaoning 116011,China

[Abstract] Objective: To investigate the effect of individualized low tube current based on dose
matching of quantitative CT (QCT) on the measurements of liver fat content and image quality.
Methods: A prospective collection of 253 patients who received chest and upper abdominal CT scans in
our hospital from February to December 2022 was conducted to study the overlapping part of liver in
the two scans. The chest was scanned with tube voltage of 120kVp and personalized tube current
recommended by smart mA (group A).In group A,by manually modifying the noise index (NI),the
tube current was reduced to achieve an equivalent radiation dose as that of 80 or 100kVp scans based
on auto-prescription technique,and was denoted as group Al and group A2 respectively. The upper ab-
domen was scanned with conventional tube voltage of 120kVp (group B),further divided into Bl and
B2 groups corresponding to group A.After scanning, the images of group A were reconstructed by
40% ,60% ,and 80% posterior ASIR-V.In each set of images,the CT value,SD value and volume per-
centage of liver fat content (Fat%qcer) in the overlapping parts of chest and upper abdomen were
measured. The liver SNR and CNR were calculated against the background of erector spinae muscles
on both sides at the same slice. The quality of chest images was assessed by two observers using a five-
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point scale.Paired sample ¢-test was used to compare the differences of Fat% qcr,CT value,SD,SNR,
CNR and radiation dose between groups A and B.Bland-Altman analysis was applied to evaluate the
consistency of Fat% qcr measured between chest and upper abdomen images. The consistency and the
differences of the subjective scores among two radiologists were examined by Kappa test and Wilcoxon
sign rank test, respectively. Results: There was no statistically significant difference of Fat% qcr mea-
sured with different ASIR-V weights in group A (P >0.05). There was no statistically significant
difference in the CT value and Fat % qcr between group A and B (P>>0.05).The liver SNR and CNR on
the images using posterior 60% ASIR-V in group A were higher than those of group B, without statis-
tically significant difference in the subjective scores between the two groups (P >>0.05).Conclusion;
Taking the radiation dose recommended by auto-prescription technique as a reference, the radiation
dose is reduced by changing the tube current at conventional 120kVp through dose matching has no
significant effect on the measurements of liver fat content in QCT,and different weights of ASIR-V
have no effect on the measurements of liver fat content in QCT.
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CTA (computed tomography angiography) : CT fz % s 4%

CTPI(CT perfusion imaging) : CT # i m& #

DICOM (digital imaging and communication in medicine) :
E 5 3 F A4

DR(digital radiography) : 4 F % X & #E % K

DSA (digital subtraction angiography) : % & & % £ & #& %

DWI (diffusion weighted imaging) : ¥ #& Am A s 4%

DTTI (diffusion tensor imaging) : 4 # 7k & A%

ECG C(electrocardiography) : s ¥, B

EPI (echo planar imaging) : & 3% ¥ & s 4%

ERCP (endoscopic retrograde cholangiopancreatography) :
% N AT AR E YA

ETL (echo train length) . = & 4% ¥ &

FLAIR (fluid attenuation inversion recovery) : #& 4k 3 i K
2

FLASH (fast low angel shot) : B ik /s  F i &

FOV (field of view) : 4L %

FSE (fast spin echo) : ik 8 # = %

fMRI (functional magnetic resonance imaging) : ¥ & #% 3+
F A

IR (inversion recovery) : B &1k 2

Gd-DTPA : 4L7it % B2 #] F e

GRE (gradient echo) : # & = j&

HE & .5 K&kt

HRCT Chigh resolution CT): &4 # % CT

MPR (multi-planar reformation) : % - & & 48

MIP (maximum intensity projection) : ®& X % (3%) E & %

MinIP (minimum intensity projection) : 3 % (3% ) B #& %

MRA (magnetic resonance angiography) : #% 3 3k £ & %, %

MRI (magnetic resonance imaging) : #% 3t ¥k s 4%

MRS (magnetic resonance spectroscopy) : A% 3 3k ik & 3

MRCP (magnetic resonance cholangiopancreatography) : #
3R E R AR

MSCT (multi-slice spiral CT): % & ¥ 3 CT

MTT (mean transit time) : -F 3% i@ iT B ]

NEX (number of excitation) : # & K £

PACS (picture archiving and communication system) : B %%
Btk 5 AR

PC (phase contrast) ; 4845 3t bk %

PET (positron emission tomography) : i ¥ F & 4 i+ F #
R B A

PS (surface permeability) : & @ i@ & 1

ROC # £ (receiver operating characteristic curve) : & X #
AR A W &

SPECT (single photon emission computed tomography) :
BT E A A B R R

PWI (perfusion weighted imaging) : # i% m A 4%

ROT (region of interest) : 3% # X

SE (spin echo) : & # = &

STIR(short time inversion recovery) : 42 it B_#5 4% &

TACE (transcatheter arterial chemoembolization) : 2 ¥ &
FHIRACTT B R

T, WI (T, weighted image) : T, #rAX4%

T, WI (T, weighted image) : T, /1%

TE (time of echo ) : & % Bt 4]

TT (time of inversion ) : & 4% & J4]

TR (time of repetition) : & & B 19

TOF (time of flight) ; & 18] & 3% %

TSE (turbo spin echo) : B ik @ # & %

VR (volume rendering) : & A% & 3L

WHO (World Health Organization) . # % 2 2 48 2%

NAA(N-acetylaspartate) : N- Z Bt K 177 & & B

Cho(choline) : f2 25,

Cr(creatine) : JLER

AT 24 8 )



