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[BE] BH: HEAEWG (attenuation imaging, ATI) FATEACHE L E AL NG W E % ( non-alcoholic
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2 B Bt BB BT AR BE B k12 IR B JLEE 70/, 244 WLEE 3 SR F AT T A 43 31000 i A ke JL 2 JFF U 75 56 0 32 % (attenuation
coefficient, AC) , DIRGILIRIFG T2 BN 4340 ( magnetic resonance imaging-proton density fat fraction, MRI-PDFF ) &
SHEbRUE, FHRYEIF A MRI-PDFFH¥ 370 20 W IEH FAE (S0) | BEEFFARMIZEYE (S1) . HEERFARIZAEME (S2)
K FEEIRG IS PE (S3) o R HSpearmantfl JePE» B 36 AC 5 MRI-PDFERSAR G 3 W FH 7 22007 LL48S0. S1. S2. /%
S3MAC; W HZIRAE TAERAE (receiver operating characteristic, ROC ) HHZE /0 #7 ACXINAFLD AT g I A8 P K H o 2
FIZ WAL RE s N S TR A R W B R 20 N AH 6 2281 (intraclass correlation coefficient, ICC ) FRHUULEEH 22 ] i — &b
SR MEE 1 XEF 20 AC 5 MRI-PDFFAH ¢ R 405300 20.822 . 0.809; WMEEH 1A9S0. S1. S2 K S3ZMACHHI N

(0.59+0.05) . (0.73+0.11) . (0.82+0.09) & (0.89+0.08) dB-cm '-MHz ', W%Z&2A9S0. S1. S2KS3%INACHH
% (0.61£0.07) . (0.74+0.10) . (0.82+0.10) K% (0.89+0.07) dB-cm "MHz ', &ZHZAINACERIA G
E (P<0.05) ; ROCHIZ MM R MEZH 1 ACIZHI=S1. =S2. =S3HAUCHH150.954, 0.887. 0.877, MEL#H2 AC
LWr=S1, =S2. =S3MAUCH I 4H0.938, 0.880, 0.882; R[] {R AR MR ICC/MT ik /s ACTEMLEE F 2 [Al Y ICC 40.897
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[ Abstract | Objective: To explore the value of acoustic attenuation imaging (ATI) technology in the detection and grading of

non-alcoholic fatty liver disease (NAFLD) in obese children. Methods: A total of 70 obese children were consecutively recruited at
Xinhua Hospital, Shanghai Jiao Tong University School of Medicine from September 2022 to November 2023. ATI was performed
by two independent operators to calculate attenuation coefficient (AC) of the liver. Using magnetic resonance imaging proton density
fat fraction (MRI-PDFF) as the reference standard, patients were divided into four groups (SO, S1, S2, S3) according to the mean
MRI-PDFF of right lobe of liver. Spearman correlation analysis was employed to study the correlation between AC values and
MRI-PDFF. ANOVA analysis was used to compare AC values in SO, S1, S2, and S3. Diagnostic performance was assessed using

the area under the receiver operating characteristic curve (AUC) for the categories of steatosis. Two-way mixed-model intraclass
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correlation coefficients (ICC) were used to assess interrater reliability between operators. Results: The Spearman correlation
coefficients between AC and MRI-PDFF were 0.822 and 0.809 for operator 1 and operator 2, respectively. The AC values of SO0, S1,
S2, and S3 were (0.59 +0.05), (0.73 £ 0.11), (0.82 + 0.09) and (0.89 = 0.08) dB-cm '-MHz ' respectively for operator 1(P<<0.05),
and (0.61 = 0.07), (0.74 + 0.10), (0.82 + 0.10) and (0.89 = 0.07) dB-cm '-MHz ' respectively for operator 2 (P<<0.05). The AUC for
the detection of S=1, S=2 and S3 steatosis were 0.954, 0.887 and 0.877 respectively by operator 1, and 0.938, 0.880 and 0.882
respectively by operator 2. The ICC between operators was 0.897 (95% CI 0.939-0.934). Conclusion: The AC measured by ATI

could accurately detected and quantified NAFLD in obese children, and showed potential application in the diagnosis, grading and

clinical management of pediatric NAFLD.

[ Key words ] Pediatric obesity; Non-alcoholic fatty liver disease; Attenuation imaging; Magnetic resonance imaging proton

density fat fraction
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PEtt 5 DA 2021 ( World Health Organization,
WHO ) F7ifE& m ks m s L
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Bmgiy (1)), mAIL70600 R B LAAA
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index, BMI) 20.93~37.80 kg/m’, A58 485t
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121 ®pEhEE
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FCE T AN 1~2 emAb J S ] B8 BEIT T N 45 18
a5y, FHGRRE FUREE G, SRIE B4R X T
B TATECREENHITIE, RS AN EITE
AP 208 251 (attenuation coefficient, AC) ,
£ hdB-cm-MHz ' (1A ) , [FEHEE AT T
L AT S HRME, R > 0.80F /R LUl i
g, WEARG YRME<0.80F R I &R,
MHETCRL, 3% 2200 5 AR S YA &0, B
PIEE I PIEACTHE.

1.2.2 MRI-PDFF#& %M & 7 %

B AT %38 # MRI-PDFF K # 34 75 i [T
ATIRG A 5 1 N 52 8. R FHAT =% Philips 2 7 Y
Ingenia CX 3.0 THE PR 41 $ 1 3 2.8 18 {4
2V, kAR UM EMY , R&Em-Dixon-
quanthg I & /724 LIEH, HAARSH
EF 40 cm x 25 cm x 24 cm, A£Z2.00 mm x
1.99 mm x 6.00 mm, JZ[E]3 mm, & AR

JE06.6 ms, [FIPEECE N6, B AR A
J91.18 ms, [ HE]FF0.9 ms, FF T ARRSHA
i, SEMMRIEER A G G AL 2= E G A4
SR 50. PDFFI R 145 HA 154F DL FIE
MRUZ W 28 55 ()5 AR R D 58 1, R JEk %
DX oS CE RO B (1T T, M. Va,
Vb, V.. VI, I, IIE) , JESERIX KN
100 mm” ( T B) 85400 mm® ( M~V ) , Bk
LR X N S BB AE N Z T BEFIMRI-PDFF (&
1B, C) , HWATUGIAL T A, BILEV
VI. VI. VIJFBSMRI-PDFEF - REANE 5%
FrifE, HR4EC A K JLEMRI-PDFF/3 ¢ BEH EFT
Wi d . AR AP (S04%: MRI-PDFF
<6.0%) . FREMIENIAZEME (S194: 6.0%<MRI-
PDFF<<17.5% ) . WEMIENIZME (S24:
17.5%<MRI-PDFF<23.3% ) J & ¥ FIsiisih7s
P£ (S34%: MRI-PDFF=23.3%) "'*%/

E1 ATISMRI-PDFFRUIE7 %
A: ATHNEAC, RIS I SRR ; By C: MIEAFIEO AT BLAYMRI-PDFF, ABFF BB A (IFBEV . VI VI VB ) #Y

MRI-PDFF) AR R A7 1 [IMRI-PDFF
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K FISPSS 26.0 &xMedCalc 20.048 244
YRR AT AT, T ETRE A IEA S H
T ZFFELIY £ sFRR, ARG IES 80T 2
ANFEUM (Pys, Prs) Fow, HEGELA (%)
Fon o MALBHE BRIk g, 2280408 e
K H 245815 K Spearman i &P AT K6 56
ACHMRI-PDFFRAHINE s R 2180 T AR
it (receiver operating characteristic, ROC ) |
Lo Mk A ACIZ WA JHE JLZE SRR 7 A8 ME AR B 1Y
ZWiREE, A2 R (area under curve,
AUC) . s fE12 Wr {8 KoAE Ny Y R 8RS58
S EE s R AT 1R A 250 0y 85 A 20 P AH OC & 8K

(intraclass correlation coefficient, ICC ) Z3#TAC
WML E Z A —8 Mk, P<0.05hZESAS5IT

RURE"SN
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2.1 IR ER

A gE I gl A 706 BE L, Hob B
510, Zetk19f, AFiREEe~17%, Hfi4E
#11%, BMI 20.93~37.80 kg/m*, F1fiiBMI
25.64 kg/m’, MRI-PDFF# A 450 on, ARG
iAE 2 (S0%% ) 17641 (24.3%) 5 FHARIDIAEM:
53] (75.7% ), HrbhS148224 (31.4%)
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2.3 JERFEERAZTM (SO) RERAFAEAE
(S1. S2. S3) WIACELE:
FFHR AR VE L B I FTLES 4 2 AC i 3%
E TR 24 [ (0.81+£0.12) dB-em “MHz '
vs (0.59+0.05) dB-cm '-MHz ', t=7.530,
P<0.001; (0.81+0.11) dB-cm '"MHz 'vs
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dB-cm '"MHz ', W%E#2 S1. S2&S34 1Y
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E 17
= .
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2.4 ACXIAFRERA MR HE& 5 EREIHEEN
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ACKT I 5 5 28 Pk B 4% 43 B2 12 Wi 8 RE 1)
ROCHIZ W4, ROCHIZ /3 Hr B8 ML # 1
ACIZH TN 5 =S1. =82, =S3IAUC
43 51°40.954, 0.887, 0.877, HKI{E 5N
0.66. 0.75. 0.75 dB-cm '"MHz ', R4
WH92.5% . 87.1% . 100.0%, H#5 845N
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060 {
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mw 7/
0404 |7
I
5 — =51
0.20 |: —— =2
P =83
0 020 040 060 080 1.00
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0.77 dB-cm '"MHz ', R 55 490.6% .
83.9%. 94.1%, FEFEE5H88.2% . 76.9% .
67.9% (£2) .
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TR A RN BRI TC CAr T i s, W
FHIMMEEZ 22 B FITICCH0.897 (95% CI
0.839~0.934 ) , Fim—EE.
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E4 ACATEER MR EERISH M AEHROCH 24
A: MEE T ACK IR ZEM: =81, =82, =S3IWROCHIZ; B: M4H2 ACKHIIRIIZETE =81, =82, =S3ROCHIZ .

Fz2 MEHIRMEE2 ACKHATEERZE=S1, =82, =S3WILHIZLAE

JTRE WA VAR B ACHWi{E/dB-cm '-MHz ' AUC (95% CI) REE (95% CT) /1% RS (95%CI) /%
WMERH
=s1 0.66 0.954 (0.876~0.990 ) 92.5 (81.8~97.9) 94.1 (71.3~99.9)
=82 0.75 0.887 (0.788~0.950 ) 87.1 (70.2~96.4) 76.9 (60.7~88.9 )
=53 0.75 0.877 (0.776~0.943 ) 100.0 (80.51~100.0 ) 64.2 (49.8~76.9)
MELE2
=s1 0.67 0.938 (0.853~0.982) 90.6 (79.3-96.9) 88.2 (63.6~98.5)
=32 0.76 0.880 (0.781~0.946 ) 83.9 (66.3~94.5) 76.9 (60.7~88.9)
=83 0.77 0.882 (0.783~0.947 ) 94.1 (71.3~99.9) 67.9 (53.7~80.0 )
JLEHRNAFLD R B E T Y, NAFLD
39 © B R L 5 o U B8 R IR L B

UTAER, BEE AT KPR . AR T 3N
U KRB SRR L, P ELEIL R ZAE L
Tt MR JLENAFLDI IS GG R &, IR RE

gy O R, E IR L2 P NAFLD 5
33.8%~65.9%. M55 T MRI-PDFF A Xt i 11
g s, 706 ) LE I NAFLD 5 ik 75.7%
(53/70) , PHIMINAFLDR A & 43232 W5 BE
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JLEEIL N EHEE,

HHEA . TP EAURZ AR (computed
tomography, CT) XAl T2WiFNRIN A&, A
FAE—E AR, HFEK R IZWINAFLDY) 445
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WEEF 2 [A]ICCH0.79~0.92; 52 wiS 5
( controlled attenuation parameter, CAP ) AL,
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