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[0001] AR B J = 2 AR I 510K, S L AR, 980 K — i 75 3 B R AL i2 W R 4 O
P R 5 A B 5 s

EERA

[0002] il IRAR AV 77 NI, IE 5 AR RS T G 107 I (nonalcoholic fatty
liver disease, NAFLD) [1] 595 Z B Wi i, 75 B A 52 AT MERE 5 Wk . NAFLD J& 7
77 B 28 dpe i LRI MR 0, 5200 T 30 %6 R e N B 38 %6 HINE I JLEE o e AR IE () g T iy X
HAE N 2R B BRI NAFLD 899 R4 15. 35% .

[0003]  NAFLD S5ACHZRAME (MS) A MEARE 7 / 0l PR 25 UIAH K, 1 S U4 1 , NAFLD
R LY 1/3 A MS, TERE KM S NAFLD R348 OGTT 356 A R 44 % AE(ERRAC I S,
W2 33% BE IR . AN A BTHE TR A& BUE i BT AT LI 2 28 PRI ) K 2E, BTG
TR T 2 PR PRI ST AE B Rl 2R o NAFLD ASMVANY 0 AR 45 A K B 40 45, 1y HLA2
2 FUWE R 1) e fE Ao BRI DN BB o6 NAFLD [RIBF 900 B v Al ek i oA B 3,
[0004]  JIG U7 FHFAAF 9 00— DB BA 1 A S T 10 140 7 &=, AT ] DUKE I g 105 25 2 5 % AX
WHHEAR Z (R UEAT B4k 2 AT, 1 T P T 7 28

[0005] 2 Wi FIPEHY NAFLD 7 250K <G b v A2 I 2 s 32 W 7 v, S I s 1D & 2> 5 %
& SRR RT o ABIX— 7 VL I07A G Pk B AN e s I A A48 19 4= 30 R 1l 77 ZE I R S N TEIIT 5T
T N

[0006]  FLAR A A 4N I8 B &, 2B E mIFST, AMIK T 30 % IR 22 14 I FE AU, —
SR -6 B P EAT 52 1, 1o HL A2 A A SR 2 e K, Jevk T I i 2 210 52 245000
[0007] [ AT, & ML AR IR 7 s S ) 7 vk A CT 252 | vk, i i kg da b L e &%
M ABAFEAE CT A I 2 10 SRS B T FHF I TR 0 A ) AN 0 e S i B, HLA7 A0 2 i T U R 48
‘Uljo

[0008]  [E 41 1994 4 FF4H A H BT MR (1H MRS) 77 o B RS 6 il & FHe A g
5, YA A AN B AR S s AR AE”, A543 NAFLD [R5 EAS T KR .
H AT, [ 4F D28 3% 240 18 M 1% 05 54T NAFLD 12 W a7 s 9. SRT . i T it
PP TSNS B 2 B AR =G0 Be Bt , I TTVEAN BB R 2 B B Ko, HLT 1 WL 4R I 15 A A 9 FH
Far s ST B I R AE AT K

[0009] by — G FFE G I 2 b AT 2 s o BT (9 7 2B A

[0010] 5[ HUN (5 SR ERAR 8 M EUE 577 AL R 2R A2 40T 25 4, A 46 R
Gy T TR S 53 ~F 56 » 3 28 I 2L 2R3 546 R Dl At 22 A G R 28 BRI IR BT, 98 S 40 vz 3], 8 2B 1)
LT UE A 2RS35 A] Rk R I U IR SO R ) U A4 (integrated backscatter, IBS) &
AR . Al AR R I U5 A B P TR 3/ Bl /b, S i TBS e B B AR 4k s B SE T4 i Y
NE M7 AR, AT S SRR AR IR E R /NSO, U 1R 5 R AL 2R AR BBk AR AL, 31U IBS
WS M BUSE SR AR AR R 05 A2 W, (IR 7 ERr 2 2 Wi skt b i & .
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[oo11]  REZEEEA ST B — A AE MRS 77 24 20, W] a0 5 Jig i A 10 1
Wish I AR B 5 IR PR B O R, A T I BR kK s Fi % (VPT) P2y it 1 A
(MFEV) i KUE (Vmax) A/ NALE (Vmin) , FFAK A4 06 A M s 2 (PSV) < iF 5K R
WA A (BDV) AR HR%EL (RT) &%, {HRIZ S S48 0t (R4 S R i 0 R 58 (R
MR DRI,

[0012] &g b Jrid, AU i ok = 22 5 ] (6 L DReade o 1 0 I I S5 28 8 PP IR I & 2 4
Ao PRI, AIEIE D) 7 2 53T A 2e 5t Tl L PR i e Sl e BS54 ' IR 2 2210
TIEMZR G

ZIAAR

[0013] AR BHI B Bl 2 —Rh2e bf | i (8 Pt b g s e I S 28 B P IR & =2
WL RS

[0014]  FEA K WIS —J7 1, $&45 T —Ffj F i R A2 B R 4, B0 45 -

[0015] B BAN, ATk B (O 7= A2 M 75 U FF 314588 75 0 S

[0016] &8 75 Uk P15 T AL AL B A%, P i Ab BES FH T X0 3145 108 75 U G AT AL AL 2, IF
13 H R R IR & &

[0017]  Hirbr, ATIA (8 75 o G AL AL R 2R A0 HE <68 75 3 PG e bR e L 7 8 1 15 24k
ALFEATEHL A AL B2 B A AR B R AR

[0018] 75— Uik o, B ik 47 il b B s FH 142 sl 75 i PRGSO R 7 3 15 i
AL TR e AT/ B

[0019]  FITaR [ B &R SCR R 75 % G Ak A B i 5 8 kAT I8 S

[0020]  7E 55— R, Byl Jan A B R 75 U 5 B oS Bl L 7 o M 2 AL b TR A
P Pl Ab BEAS BRI R B B

[0021]  7E5— LB, 48 55 i G AL AL B 28 IE 0 HE 3D JIEHE8 A5 brvEAL AR B, BiTid 3D
S 5 PR AEAL AR A IE AN [F] BB [ 5 2 m S e (M E 7

[0022]  7E 55— ik, Brak il 75 45 Ak A 3 sl o 3 FH DL A — o0 R X T e JH
iR

[0023] H = A, XR,~C, ;8

[0024] H = A, XR+B,XR,~C, ;

[0025]  JLrf, H ARG & & (% ), R, AFFE RS EAE, R, AR A S EE, AL A,
By« Ci~ G, ¥ RESEL

[0026] £ 55— DLkl rh, Ry AbrAl B B 75 EE AR, 10 Ry A Ad B I (9] 75 3 gk 6.
[0027] 7555 —PRIEEIH, 24 Ry AR [R5 EOARL, 0 R, bsAd (80 JF R [ 75 S k2 1
BTk i 2250 A, 9 60 ~ 80, AN 73. 624 s TR R AL C, 2 30 ~ 40, B fEHI A 35. 808 5
514

[0028]  FTIRHIZRELA, Jy 60 ~ 70, &ifEHh A 62. 592 ; TRk (I &% B, Ky 150 ~ 170, B fEH
4 168. 076 s FTIRIREL C, Ay 20 ~ 30, &efEHL N 27. 863,

[0020]  7EAN % BH IS — J7 1, SR Ak — ol 75 i 8 A5 5 A3 7 v, AR LR PR

[0030] (&) I B REASCEHR A S2 A I (0T G 1 S e JU3 10 70 1 % A B O bR D7) 1 588 75 8% 1]
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[0031]  (b) T Frads iy fHA i TR) D T A A 8 S 0R U7 v e 7 3 R 4%, o ARG I [ s
EE AR A 126 PR PP [P 75 S 9 2 5

[0032]  (c) Z& T~ HF'E (B 75 BUARDRAE 8 0 JHF A [ 75 S gt 26, T 550 HR S A I 1) 6 52 1) I JE i
[0033]  7E5 — ik F, LR (a) AT A 3. 5-5MHz RSk, 3 Hl &2 R i
ELE 15¢m,

[0034] 75— Ui o, Y1 R A AR I TR A M MG 58 T [ 2 K P, g G2 (Gain)
S A2 [ 58 K, BEIE T s JH DX R R o X [A] 7

[0035]  7E5 ARk, £ 8 (b) A AdE i LR ¢ & 2 e I [ 75 LAl R, A
JIE [E] 5 S gk 6 R,

[0036] R, =M EX KK R /R — R IS DX R K G R

[0037] R, = (In JFFIRIE 000 & DX P50 2K B 9 B2 —1n JHEJE 220 3 0 DX S B3 AR B s ) / (B
FERER] PR X R )

[0038] A H, HUREAE [A) R B 42 JHOK U s BRSKAAR 32 MHz TF

[0039]  7E 5 —fLiLWlt, /e 58 (b) Auds i@ it NIHimage & o M A S4B ) 5 3R
A3 [ 75 LA

[0040]  7E 5 —fLikfirh, fE0 8 (o) W UM E— 2 R A e R I 07 2 = -

[0041] H = A, XR,~C, ;8

[0042] H = A,XR,*B,XR,~C, ;

[0043] o, H ARG & & (% ), R ANFE RS EAE, R, AIFRER S 83, AL Al
By i~ C, ¥ REL 4L

[0044] £ 5 —PRIEHI T, Ry ARG B [R5 ECAEL, 10 Ry A ARAd () [B] 75 32 ek
[0045] £ 57— PRI, 2 R, ARG EIHE [R5 EGAEL, 10 Ry s Ak BRI [ 75 S 9 R I
FITIR I R 2 A, 29 60 ~ 80, At 73. 624 s iR I &R 2L C, 24 30 ~ 40, & {3414 35. 808 ;
5]

[0046]  FTIRAIZRELA, Ky 60 ~ 70, &fEH 4 62. 592 ; Tk I & EL B, Ky 150 ~ 170, e fEH
168, 076 ;TR %L C, iy 20 ~ 30, &fdHh 27. 863,

[0047] 7B —fuikfrh, fE2 5, (o) PHEUEME—XRAAFE MRS & (%) -
[0048] H = A, XR,~C, ;8%

[0049] H = A,XR,+B,XR,~C, ;

[o050] v, A, Ky 73.624 5C, K 35. 808 ;

[0051] A, by 62.592 ;B, Jy 168. 076 ;C, }y 27. 863,

[0052]  7E 55— Uik, F AR 2 e A BT i JF 15 (B 75 L 2R 500 bR A0 BT ik I [m] 75 3
WAL, :

[0053]  F, = 3D I HHHE 75 An v A A SRS 0L A 0 o DX 10~ 38 K s B /3D I8 68 75 b v
AR I £ X (R~ 3 K o B

[0054]  F, = (In3D & A5 FRAEA BT I 3 b7 00 2 DX 1 35 KB 5 BE —1n3D IE &
FEBRAEA AT T I 32 70 2 DX P S50 KB o ) / CHUREAE TR) R B X RS AR )
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[0055]  FrAL IR [E7 EUAE =28 BB (Sl 32 103 (R 5 ol 75 B A+ F,

[0056]  ArAL AT IR P Sy = 5E B R AN S 52 4 (RO A X (B S gl e —F

(00571 FTik bAL OIS (0] 7 BOARL R bR A RO AT [0 7 S oo n] AR AR TR AR — R AR K
R, S R, Ho

[oos8] W, FEA R WIVE R A, AR B R & ROARRFAEAIE 3¢ (Ansiiifsl ) A/
PRIIR 1K) 25 BORFFNEZ [ SR DU AR &5 M MUAE) 0ORT IR BE I OB A TS 580 FR TR » £E
HAH—— Rk,

Ff 1 152 BF

[0059] & 1 @Ak B — AN st 7y NI 75 i G L2 W R AR B
[0060] & 2 & Ak BH oy — > St 77 SR 7 ok G AL i W R s B K
[0061]1 & 3 & A B 5 — > St 77 3 LGt A A 3 7 V2 B R I
[0062] 4 5 A I B oy — A SE A (A s 43 B

[0063] B AEA IR BH Iy — AN S B R A M

[0064] 6 AR B I — AN S R e L

BRLHEA R

[0065] AR EH AL ) Z MR WIS, H RS T —Mop B AR EGE EN RS E &
TN 52 R A BB 5 e 7 ks o AR R B O B ol R 7 8 B AG mAL A L, ANEORT DA S b
T TP g 0 55 e, iy L DR A VR . AEBEIERE b5 T AR B .

[00661 "IN THI 45 & B 1], A AR i BH ) B ARSIt 7 sXAE R4 Ui B

[0067] 41l 1 Fiu, AR B —Fivkl 75 % I AL 12 W R FE B B AT Bl s
W SRAS R R G R U B A AL TR, TR 345 ) U G AT A AL T,
HAFHFE D& &

[oo68] b, i A5 U 1R AL Ab HE AR LS B8 S U PR G B RO ASE e R 7 U A A A EE A
AL (S PN BRI 8

[0069] & 5 I G LWL He ] T B ORI R AR 88 75 U 15 8 75 i R G AL AL BB e
XoF R PEAGRE A PR B EO S JHF T [0 75 L AL A T[] 75 30 gl 2 i o 0 A 2 3R A5 I T T 7
BB AR AL LA FH T 45 R 7 R P R B BT R 7 e B R AL AR BEAR

[0070] &M FAK B BB (SGEAB2 I ) BEA RERI R E], v LU 5 B s T
[R5 A B A . ACERPER BB AEE (HIHFART ) AFH GE Vivid7 8¢ GE LOGIQ P5 7!
SHAEIZW.

[0071]  JEH, A% AR Ky 3. 5-6MHz " PEHR Sk, M iR FE (depth) B ELE 15em, i 158
A A AME G 25 T — [ 2 /KF, BG 23S (Gain) V7€ 2 — [ 2@ /K F, BEIE M 57~ P 1
' Bz X [R5

[0072]  ERJGHSEE 75 T FFA - () ) T B A 7 PR i, BUORERE TET R 2. 25em”s 38—l
B AR I AR AL (Z95emiRSE) , 55 AN S AE G E o — AN S A A
&7 MR RER S b IR LYK 8-10em. PN HUCRERE Py JIF S B B2 SR (R 7 3 5, AN 5 i IR
T SRy 1] 4 i 5 R 45 ) o s P I e EUREATE Py I 15 1 T 38 2R (6L R0 P A R
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S R REE S, HF U R R AR

[0073] 4 A RSk e AL T4 M 5 R IRRTER KT, BURA B SR D T 7 145 P

f%ﬁﬂ%”f‘E@H%E/\E'T A B TR . XL 1. 5% 1. Sem [19[R] 75355 R AE

JHF DX 0 2 5 B R X 39 E A DX X e — R P 1K K/ Ay 0. 5%0. Sem [ [9] 75 341 7 X kA

jJ"KE{UIJ '5 » BEECD) T A RS P P PO LA A B B I S5 ), Y IR v e e 4 W e

X RS DS TP R SR RS LA

[0074] @ FiRR R SR (%) -

[0075]  ATWEHEHG & B = 61. 8% AT 0]/ LAl +25. 6% AP 0] A 320 -53. 0,

[0076] 4 2 o, A B IR g — b sic it 7y 2, 4540 5 B 1 s IR Ak B IR o — sk

it 77 EEAAH ], H X AAE T, B B ACHUE 5 i & B AL AL PRS2 41, i B0 45 3D &

PR, F T IEAN[R] B 8B AN 2 [A)HE 75 o 8 S0 e (E I 22 57

[0077] AR BHATT-IE A B A (BGE B2 W) WA R A PRI, v DU L el

B BRI o 3D R 75 bR v AL AR b T AR A AN TR B R A3 TR I A ) 2

S5 0 25 S BE AT BRUEAL , 15 BUBRAK BB 10075 LUARCRR bR A4 1R B [P 7 3 9 e

[0078] 4Nl 3 o, A R WHE 75 U ST 5 A B VA ) I3 — AN St 7 5K AL G DA
IR (a) B GRS SR 0T S (9 B R 5 0 G 5 (b) % Bradk 1 B 7 7 8 I

1%, ST 0] 75 bR AT 26 A9 BT 2] 7 mzz s (c) FEF HF B [al 75 L AE AT 1 BT

FIE 1] 75 S 3, AT HE 2SI 0 0T 5 1 T e 7 5

[0079] HALIE (a) AEE - 1. ﬁwBEﬂxf‘%é&z ﬁwﬁfn{x%ﬁﬁﬂlﬂ%wi ok el 1 P

IRV, W e AE AR N 3. 5-5MHz (" FEHR Sk, F W SR B e 7E 15em. & a3 (Gain)

E 2 [B] 8 KT, REVE TSR R DX RS BRI A7, 2. 8 75 EGUREE IR E o 8 75 Sk

LA 5 g TR B, B A g TR L8 75 P45, 0 M o JEF T S ik 3R o A B )

BN, 788 75 Sk e A A ) 5 R IR RT 287K 7, B B R R DT e 7 S, o B o

' A LA .

[oogo]  H A IR (b) i&ALHE :H NIHimage BME 73 #r B A M < R 3T 37 [B] 75 2K B 7

Pl JHF 322 37 [ 75 A R 7 B DX T A R L 7 B DX T 7 1 7 R 3R A AH R [X 3

75 G ISP K R A o A 2 ST 58 O [B] 75 5 g 5 A0 1 (] 75 B A

[0081]  HAUBIR (o) AfE L ME—RIERI SR e IR & & (%) -

[0082]  FFAENENT & &= 73. 624% FRALIF[H] 75 LA —35. 808

[0083]  JHHIE i 107 7 & = 62. 592 b AL B [B] 75 EU AR +168. 076% br A I [B] 75 3 9

# -27. 863,

[0084] A BH (1) 3= B mi AL

[0085]  (a) REMEXS NG DT & B dEAT 22 873 AT, X IR 0 22 1 PR R P s ik

[0086]  (b) AMRTETEBiE T2, B 24 58 S AR TG FHE AT .

[0087]  (c) % AW B A 2 [R) i, REAE 20 0% | R (6 | PRad b s 20 5 P O S e i BB G 25

=

Ho

[oos8] I ifl&i & HARSIEY], Bk 0 IR AR W] o R A, 1K L8 S 1) A T Ut B A A B
AN T BRAIA S BTS20 S ) ARV B R AR S A I S 36 i, T8 44 R L A
', B R )R P 45 A o BRAR S SN UL, A5 U 20 U R S0 B o) B B
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[0089] St 1
[0090] & 5 Y v o U e R A AR 5 1=
[0091]  RHIZME | KRS, X 127 2N 3w RH 12 st o rgis# (R #E )
€ N E I R DT & &, s
[0092] 1. JHFHR A 08 R AR G R N A [B] 75 S 9 2 i o
[0093] AR 5 HOT- BT, 7 88 75 1 Sk s 6 1 0 D =5 1 D 1 B, SR A b U 1) D7) 8 75 1]
Bo DN B IR AR T RE 5 I IR) BRAT , B o A AT 2 Lo B SR I S
SR YIITH 5 36 e i A B T
[0094] X T RAEM K&, FIH NIHimage EIE 53 #r 3k At, Bl 4 Bros g [0l 75 K fE B 7 K
Fize g [nl 75 K B B 7 B UL 24 05 H I [R5 3 e
[0095]  FFAE[FI A 59 = (In AT 3700 & DX P 350 KB 5 —1n RIS 37 0 2 X~ 340 K
iy
[0096]  BRFZ )/ ( HUFEHEIAIEE BY X #RKAE )
[0097] b, HUFEHE ) FE B 42 HOK UF s PR 4% Mz vt
[0098] 2. JH'EF [F] 75 LU AR G R AR IS 1] 75 LUARL IR0 o
[0099] M3k 3 A0 I iASE , F8 68 75 R S e A T A5 T 55 R IR 26 K1, BUHEA B SRR
[0 7 A o B B I A2 S T B A T BB A7, DU 7870 2 S DX RIS B X
A, BRI I IR ORI A8 IR R JH P S ] 75 6 e ek 555 55 45 A B XS, B X o o o
o\ 0B B B X S
[0100]  — &%, JIFIX % /b B R 3F 1. 5%1. bem ) [0 55 3 &) 2 8% X B, 1 R i X & 20 7 3iF
0. 5%0. 5em M Y5 B Fa X 3. LA, N5 P BOGER X B A AL T AR
[ot01]  XF T RAEMEIE, F NIHimage B3 M8 F, -1 5 Bros B9 (9] 7 K B B 7
PR DX 0] 5 K R 15 7 s T BATR 2 et S R [ 75 L
[0102]

S P9 X P A s g

I — R B2 N & X 3 35 A B sk B

AT Il 7= Ee =

[0103] 3. ArfbAbE

[0104] 4 T K IEAS [FIHE 75 AL 2 1088 75 e s 200N o (R 1) 22 7 A 3000 e (LA A [ 88 751X
A (A AT ECE, R 3D MRS A bR AL AR R (Model 057, CIRS, USA) MEATHRALALEE
[0105] R B ER A i (149 R A [ 75 LU AR R LA 3D R 8 75 A v AL ASE B (1) RS0 B 55 (]
FE EGARL, S0 PP [9] 75 S 93 R B0 25 3D MBS A 75 A VA AT RSSO JUAE ] 75 5 ok 3R 2,
T SR AF B A PR I P [ 75 L 5 P [ s i 3R 4

[0106] 4. XFIRIFEARIAT 87, fFH L FAE— 1A

[0107]  JFWEJEMT & & (%) = 73.624% brAk 15 [A1 75 LL A —35. 808

[o108]  AFHEMEMG &5 (% ) = 62. 592 frAb RIS [RI 75 LUAE +168. 076%US FF i [9] 75 5 i,
K -27. 863

[0109] A Bl A THE AR & &, AN RS r = 0. 895 (P <0.001) , T2
i RE /M 79. 8% (P << 0.001) , 5 H MRS J7vEIU € I RFIE & S8 A — 20, HA WA R
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0 (95% AT{EX ] ) g 0.941 (0. 917-0. 959) , iR Z=1E +5. 93% FFAE G & & .

[o110]  SEjEfH] 2

01111 EHU i B 18 B ARAS A0 5 RIS 5% i £ s TG B A [RI R B IR 05 1) 127
SRS, BB 1 B R e R A2 W R G AT TR U B IR, DR, A
SR Z LK 6,
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