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alcoholic fatty liver disease

[Abstract] Objective: To investigate the application value of MR mDIXON-quant technique in accurate quantification
of liver fat content in type 2 diabetic patients with non-alcoholic fatty liver disease (NAFLD). Methods: 98 subjects were
studied in this research.including 33 males and 16 females in diabetic group,33 males and 16 females in control group (non-
diabetic group). All subjects underwent liver MR mDIXON-quant imaging,and liver fat content was measured on MR work-
station. The difference of detection rate of non-alcoholic fatty liver was compared between the two groups. Results: The me-
dian fat content of liver was 5. 5% (first quartile 3. 8% , third quartile 11. 0%) in diabetic group and 3. 7% (first quartile
2.5% ,third quartile 5. 7%) in control group. The total detection rate of fatty liver was 59. 2% in diabetic group, and
30. 3% in control group. In the male subjects,the detection rate of fatty liver in diabetic group (63. 6% ,21/33) was higher
than that in control group (30.3% ,10/33) ,and the difference was statistically significant. In female subjects, the detection
rate of fatty liver in diabetic group (50% ,8/16) was higher than that in control group (25% ,4/16) ,and the difference was
not statistically significant. Conclusion: Quantification of liver fat content by MR mDIXON-quant technique was convenient
and accurate,and it may provide important reference for assessment of screening,diagnosis and therapeutic effect of type 2
diabetic patients with NAFLD.

[Key words] Type 2 diabetes; Nonalcoholic fatty liver disease; Magnetic resonance imaging; mDxion-quant tech-

nique; Hepatic fat conten

451

AR VB K P B8 Wi T % (nonalcoholic fatty liver dis-
case, NAFLD) J& 1% ¥ 9 b i) & 2 - . B A E
BE & 5 R TF 5. NAFLD i & 9% R a8 b =2 T+ & .

AEEB:100035 Jba, Jb A 7J(("[:f5|:ﬁ)’l§ Jr(?K% E':H J‘ﬁ
TEA AR EL KRE B 100035 jt/‘? b f/”\/k V\]
SIBRE (AR BRI 5230022
HHRFGAR2EE) 5100600 JbET, %ﬂfﬁl_ﬂ%fﬁi\ %{S(ﬁ ?
1’5%%]' 9{6%(19817) BN L AEBEBE T, F 2
ES 287 M ALY TAE,
1_11‘-\,1"5% *Iﬂjzj‘ﬁ E-mail; xiao65@263. net

EETA:Jbge i DA 2157 8 2 % DA B AR A A 5 76+ &)
(2009—2—03) ;db 5t daﬂiﬁﬁ%ﬁﬂiﬁi%ﬂﬁﬁ%r Wi H (F & 2014
2 1122)5 b 5 o BL O 4% R % B2 B B I K 4% @5 1 R BF 5%

(Z141107002514072)

NAFLD 7& o 8 — g A B b i K i 0 11, 4% ~
24. 8% ¥ Vi AE 2 T FR 5 (type 2 diabetes melli-
tus, T,DM) & #% h, NAFLD 4 # 11 % 7 & ik
56.5%~70%%  NAFLD & 2 B8 bR & J& il
NG R R TE R RS S8 B U ) AR R e
& R AL ™ E AR AR ) L OB B i e
P IR YT 0 T R 0 M e A O R RE Y R R AR . B
PRI A S A A 9F NAFLD, K 15 A [, 4 JF
NAFLD 2 5 % 51w 58 B2 (19 W00 B2 36 97 LA /b e 2B F
RAEMAE . B, T2DM 8 35 75 S X 2 & & JF s



452 AT 2017 455 A% 32 845 5 Radiol Practice, May 2017, Vol 32,No. 5

JHF e JUg T JF ) ™ 1 100 3 A O A A0 M I . DL B A
FIRIT . X AT B IR PR | ME A AR A ok
JE D o AR T i . BRAEE A AR 2 R A ik
FEAGA R CT, A8 m K, A 2 7 8. & 5%
by T8 B s F it 5 R SRR EE FIORS Wt B O] A B A MO
SR UMERE 2D . CT Wy WA R iz (HH A7 7
BT, R E B OH IR WO 0% A & B 5. MR
mDixon-Quant £ A J& I 4 o & JiE 2 ok /Y — Fh ISl
PR — YA RE RS B I 2 T R B R T
AR E R AT . BETE SCERER W], MR mDixon-Quant
Xof U A 105k ) 0k 45 2R 5 A A R B L T A 5 AR
fif FL 4R U 3% 3 1% (magnetic resonances spectroscopy s
MRS) % K5 ) 45 2 1) — 8obk 84 sl T MRS
(5t AT B PR B A R I I DR I i
St WG T XS 2 BOBE BRAG B E B E R O IR AT I
JIE MR mDixon-Quant £ £ & AT JIE i 197 5% & I &, 5
TEPEMT MR mDixon-Quant 7EKG 8 I 5 2 BUAE IR &
ARG VAR 107 28 T R 7 5 = v i g R

M EFE

L BT R

ARSI 98 I BIF 5T X B, H o PR i 4H 5B
33 6,4 16 i), %t HE 4L 58 33 i), & 16 fi]. B IR s 4
WFFEXT 2K A 2016 4F 3 7 —2016 4 6 J] 7E4b 5t UK
HERE 112802 M AEBEIR YT 19 2 AUBE IR p H RS
MR mDixon-Quant 44 i £ 5 X BRI FE X 50k H
T 2015 4 9 1 —2016 4F 5 J] & BHB AT M5 0% " 0
FEIH FUHT PR 2 AT 0T H AL AR S 4
G EE HfT MR mDixon-Quant A3 # . #IREAH
WX RAAFRUE: OB ERT 18 Q2 H 2 &
W DR & 5 O TC PRI B0 B4R BE TR BB (2o Pk S BB A
<70 g/, V<140 g/ o X BREH A FERT R AFR
e OTC 1 AVEY 2 BUOBE PR BB T i S 3 s @ oK
S B RS SR (2 M SRR AR <70 g/ <
140 g/ J) o BRI 2H Skt B2 AR 58 % G HEBR A o O
ARG EFR TN 28 s R F 2R
AR A B S e VT 55 AT 5 BOIR U7 BT 1 4 E
H s QR IR TOAR A B Cln b vb 78 23 10 3 i £
RUUERES) B OFMMLEGIESF MRT K & 48 =
o AT Z AL 5 BUK T BE B A8 B 2 L s L
Fr A WEFE R G 1 28 28 Mg TRl 4

2. KA ik

1A AZEmBERA 3. 0T MRT 494X (In-
genia, Philips Healthcare, Best) Xt fir 5 #fF 58 % & 47 ;T
I MR mDixon-Quant ¥ 2, mDixon-Quant 39§ &
$:TR 9.1 ms, TE 1. 33 ms, 6 /86 5 [\l . [\ 8] @

BFfE]CA 1.3 ms, FHWW AL E 180 mm X 140 mm., B4
3%, ES 2.5 mm X 2. 5 mm X 3. 0 mm, fUEE g D
2 AR G U 2 A I E) 12,5 s, 47 il Bl 4 45
ASHFRE. 47 AFIE MR mDixon-Quant 9 fifi i i3 22 57
A WA A A] A B I A AL A AL KA RS A
T, R, " N4,

Hi 52 UG 78 ISP V7 T 4E % (Philips Health-
care, Best) H U 2 JHF JUE i 7 2 = (200, 1 5 Bl &l A5
EVET N 3V A NG R o AR R S
SR TR R 8, BE G TR D 8 L B R
JEERe N R N < Y W - 17 o e R4 Sy I R P
AT (4 JFFJUE 20 i A e R A P A T — b R Y R X
(regions of interest, ROD #F47 M & , ROT {3f F i 5% it
AL 3R T IH 4 I 4 A A S5 A8, ROT A 3 em®
(B D 6 4> ROT BTG & 2 19 7 S48 Sy 5 A~ JH I 7Y
JIg s 5

3. BCHE I i K o3 A

AW TSR 31 BIE & b5 15 4, 2 16
) S P AE (30, T4+ 8. 46) %, A 2K H W IE
Philips 3. 0 T MR 1% _F 447 AT IF MR mDixon-
quant KA, By 1 A7 S BE T ERAE 5 2 8 N B A 32 il
A7 1 Y IE MR mDixon-quant A #5. f 55 1 A7
BE M4 AE . 7EART3 MRI MRS P AL AR B 0 57 78
ISP V7 TCAE S, bl & JH g 07 & . 2 J8 5 W9 067 75X
S B2 U AEAS 2 2 HiT U 45 SR 0 0 7 0 00 2 1 R A 07
T

I o A PRI A5 A E U g I 2 6 0 U g
05 5 B R F 5060 0 SN R A

4. geite ot

K SPSS 23. 0 B AT G # 0. AR
AT 1Y) i 27 B AR B v 22 () R, A (] FE AR
R o K . B A O A Y i 8 B DR 2 B (25 gy
BLAH 75 43 i fH) R 21 18] L8R Fl Mann-Whitney
U K556, 3 1 B PR 2 Bl AL AR 7Y (two-way random
effects modeD) PF A% 95 % & {57 X [0] i 41 P9 M 56 R 2K
(intra-class correlation coefficients, ICC) F 3 #ff A
mDixon-Quant 45 AR & & JF AR 7 & & 19 7] 5L 15
g N ICC(R) — BE U 2 Y &2 0 4, 82 52 1) A
WL ] 1CC AN [R] B 0l 8 &2 I L fE PR . 1CC R
F 0.8 WA FEMER . L P<<0.05 NZERHGIT¥

& R

L. BFTE X G LA LML 2 R i 107 55 e 00 45
3 DR 2L Ko IR AL AN ] 1) T 5 08 5 ) 6 A R
Lo UK J 07 5 0 00 e 4 2R WL R L AR T



AT 2F Sz 2017 45 5 A% 32 %45 5  Radiol Practice, May 2017, Vol 32,No. 5

453

1 RRAABEARARFERGSENELRLEY

e B b

oy N N N

? ¥ S 21 *f 58 21 t/Z 1 P& B o 4 *f 58 21 t/ZH Pk

EFNES 57.019.9 56.859.9  0.099 0.921 58.4410.4  58.1+F10.2  0.069 0.946
N 171.0 , 160. 0 _

4 % (cm) 172.266.7  qer b 7 5y 1310 0.190 oAU o 1571479 1,286 0.210

#wZ (kg) 82.6+14.8 74.4+9.4 2.683 0.010 69.1410.5 61.9+8.9 2.074  0.047

J& & (cm) 96.9+10.2 89.2+4+7.3 3. 506 0.001 93.1+10.0 81.0+7.4 3. 891 0.001

101.0 5

e ) ) ), )

FECem) g o q06 0y 99-2F6.4 1530 0.126 100. 046. 6 97.04+4.5  1.524  0.138

FF B A5 B 5.6 3.7 5.0 3.6

5% (%) (3.9.10.8)  (2.5.5.7) 2469 0.0 a9t 0y (2.7.5.1) 1884 0.061

B K 36~83 %, LW ARl 38~83 &, HHIK
o 2ELJHF JUE g 77 % ek T LB 5.5 00 (25 A3 qE 3. 804
75 S AE 11, 0%6) . X BE 2 B B W e L AR
3. 7% (25 Aifl 2. 5% .75 A il 5. 7%) . #E B
FEXRT G W DR 20T JUE B 7 & P L B0k 5. 696 (25
YiAE 3. 9% .75 A3 iAE 10. 8 %), X HR 41 HIE g Wi &
HHABR 3. 7% (25 Ay PiAE 2. 5% . 75 Sy Pl
5.7 JFEIR A = T A, 2R A FRIT¥FE X
(P<C0. 05) s fE 20 PEBIF 5 % 52 v o W DR s 4 JHE I g s %
A B 5. 0% (25 Ay fE 3. 9%, 75 4r i fH
10,9 %0) 3 %F HE 4 JHF Ik g 7 23 a5t ep 200K 3. 6 26 (25 43
P 2. 7% .75 S0 fifl 5. 1%) , B R 95 41 5 T % B4
HERIGIEEL(P>0.05,% D,

2. R i JE A i 22

i DR 2L I VRS 1 g I JEE A s 8k 59. 206, %
HEAL N 28.6 %6, 76 T MBI G2 rb 8 DR 75 20 A T A
PG 7 FFAG: Sk 63. 6 %0 (21/33) , X R 414G R
30. 3% (10/33)  BE bR 4 K Y 6 v T4 B AL, A
A G E (R 2 s VRN G % PR 9 41 R
A VERE D7 ARG %k 50. 0% (8/16) % B 4 46t %
R 25020 (A/16) B bR LK S % o0 R AL, {H 22
REGI ¥ —F R 3,

®2 BUFRAAMSFEREREFREER D

AT BHEREH I g &

28 3| ) &%

2 P %)
¥ kg 4a 33 21 12 63. 60
S RE 48 33 10 23 30. 30
At 66 31 35 46.97

% :y2=7.360.P=0.007,
k3 AUFRAARFERERHIRLHL 0
AT AT AR EAR IS AT ek %
)

4 ||

21 3 1) # * = o
e Fk A 40 16 8 8 50. 00
S RE 48 16 4 12 25.00
A4t 32 12 20 37.50

E1y?=2.165.P=0. 141,

3. AIAEME I Mrah

et or A 45 A R W mDixon-Quant £ AR
AR 7 & B AT R AR AR L BB A WA E N

ICC #0.997, =il B Ay EEE P ICC 2 0. 989,
BN R W & 09 FE B0 e R AR &, L8R |l ICC A
0.990,

it

it

A5 R MR mDixon-Quant £ AR X} 2 BYHE R
g S5 B T BRZEL AT U B U7 B I L AP 2
FE AR VB 7 A s A6 iy 22 55 45 R WORTE B K&
PERIEFEXS Gl DR o 25 1 07 T 60 A 3 S8 18 v %) R
20, HFBERS I & R i T 0 B4 . s IR s 18 3 g
07 JF ) A 38 59. 2 04, H b 53 M AR i BTG 2%k
63. 626 (21/33) . L PERR T T AR 2y 50. 00 (8/16) .
X — W 5 45 A5 22 A S At BF 5T A5 AR A0
Mohan %10 (i BF 57 25 1 W.n 2 BUBE PR R
NAFLD ) % 5 % K 54. 5%, (i 78 Kalra 2" ) —
TR 5 Hh (924 BT FEXS G2, 55 569 1, 2 355 i), 2 Bl
Bl PR s £ o NAFLD (9 R %y 56. 5% . 7EE N
R TRAIE T H L 2 M R RR R R I R R R
56.5% ~70. 0%,

NAFLD 5 T2DM 56 & J& W ) H 2 22 1. 1E
NAFLD f % Az o #8 v o JFF I R 5 28 SR 0 T oA A 1
e MR 0 2R ML R T RS B A S Re gk g S 2 B
BRI 5 11 6 9F NAFLD (9 2 BUBE R 855 . 5 12 it i
Jii5 1o 20 RS 1 B8 0 P BT 48 (nonalcoholic steatohepa-
titis, NASH) | JHF-&£F 4 £k 5 2 i 20 g I 98 Chepatocellu-
lar carcinoma, HCC) % 2 A 1 i 1 )& L 5 BUH HE 1)
MEARBUE . M58 2 on . 580 B AT L 0 R v
g 4 jg B IF (nonalcoholic simple fatty liver,
NAFL) i =76 3 4F Ny NASH, 28 o 1y f 4
oA AR R R LT AR . R SC I R IR
I 1 NASH (9 &5 B E W NBEE 2.6 F57 . 75
Ji—Hit R, &G KUk A NAFLD () T2DM &4
Wik 8500 M R E A AL 4L IE IR B R & OF
NASH, 25 % i) 5 A L7 de e . T2DM 35 iF
il =R B TR 80 26 A b, {H I T F% A B K - 5
JHE P H Il = R AR SR AR N — B 7R IE T O
B TP AR AR AT M A A Ak sk AR Y PT R .



454 AT 2017 455 A% 32 845 5 Radiol Practice, May 2017, Vol 32,No. 5

Bl EAN#HBREFAELEIFNTTHZAANEDGIFIE LT &P A G &k — 4 ROL #4711k 5 B 42 0l &, ROL 4%
FH SR A BT IR o F RIS H RO @A 4 3em?, a) NMBKREFEA; b F_HFNTHZE@E.

W R BEAT R AR 2 K6 A J7 ¥R R B DR A 2R AT R
017 T s A R T TR s 177 25 2 1 A O A AT B Il K B2
A M DU K R B B SR AT T BB IR ST RSOR BRI
UG - WA F) T AEHE b IF R R MR A HE A5

I I Vi 400 I i 7 2 09 o A1 T 43 SRy R BE R
i CHF I B 5 % 5 o8 5% ~ 10%) . o B2 IR Wi AT
(10% ~25%) EE BE B Wi I (=>25 %)™ o JHF 398 A6 JiF
JIG s A 812 W 114 4 A 0 (HLHG Sl — B A 1k HL AT RE S
FE AL R S5 I RRE AR A 5k . el T A UIBORE AL RE
PRAFIFNERY 1/50000 , £7 75 HURE 15 25 WL £ 3 ] 48 S5 55
B AN IE A ENG R EAE R H R R I R
A TCRIE A AR 2 K A Jr i F A A L CT V& i1
f LR D 3% 12 (hydrogen 1 magnetic resonances
spectroscopy,' H-MRS)Z¢, @A K& F R M F &
AR B 1 2 0 A A A LB RN R —
18 T2 WA o 0T B o B i s I 1 12 T U B A 2% 45 o T
B CT R IR AR 7 & & 47 2 2 i BT 8 0F
(AT BV M et . CT 2 Wi IR i 10y ik 28 A
= OCT EBIE . A RO S0 CT [HBEA
—8 @ /M CT b E % /M CT 4 F
0.7~1.0 B BEEREWIF. BF/M CT HA T 0.5~
0.7 JIF PN IALAE S s AN ¥ O o BE I D B o O 2 Y 3
R 2= 2 7 (E /B4 CT {E<Z0. 5, JH A I A8 1% M 7T
DAy BE G W s O F L CT {H 22 {6 . Limanond
S BEE oR I CT 22 AR T — 10 HU FjiF
JUE R 1 2 4> 3096, 22 {H A T — 10~ 5 HU F JiFHE R
5 & sl 6% ~30% , CT XfF B s 2 i i I i
12 W B R SR UG R R IR A 132 I R
BERAR  [R) B B A — 1) 4 S 2 68 5 AR A I 68 3R 00T
HIE VR 2t b B T T 2T 4R AL S
W CT (i F =2 SRR i H .t CT 2 Wi g Iy
JHFEIARHEAS — B0, A F T A [ CHE B AT 58 1) 19 1L 4

MRS J2&—Ff T A 45 0 3% {4 2 2 P b 2 1 B B R S 3
TR H-MRS #5100 1 , {5 55 5 5 19 J2& 7K FURg 7 » IRtk vl
TNe 05 JH 0932 W A 550 A . e 7 T A B A B
PLUH b = ERHE R 3 Bl =B (—CH2—)n 7' H-
MRS 1% 1. 25ppm o7 B I 0 18 FR Bl A U HE LR B
39 0 9 5 O T2 /37910
T 5 0 Ak B I e v R AT LA B e JEE B 0 AR AR R
H T H-MRS 19 708 M R a5 3w T80 A [\ B Be
HY) B 2 A LA A 1o WE % JHF A s s 2 A2 Ak L DA X
BT ACR AT PEAG . (HE A B S 1 H-MRS
TERE b B2 T 05 JTF A4 12 W7 vh (B A PR XTI RE S HL A
ARG 2 K Z W E A LY, MRS (132 A 2
A 13 58 BE R8T W37 1 50 i s IR R A A
B R EAR ZOR 2 RO AR B 52 m 45K BR J5
JUS R S N B/ S

X b F 3 4G A J7 ¥ - MR mDixon-Quant £ AR (1)
FEMAEAH : OMR mDIXON-Quant i £ 4 & [0l £
AR — WG REE 6 A a1 256 7 WA AR Dy A Y, fiff
19 /K FG W5 15 5 78 16 AR A7 F0 s AR A7 45 DL 4 8 s fig ™= A=
EAEAL AR KA BE AT, " (R, SN A EAR
[F) By T, " A T A6 JFF I i 7 6 47 o o 0 = 5 R ARG
3o I A 4 R S MRS 5 I 245 51 1 — BUME B AT s @ #E I
L BB AT 12,5 s, — UBE A B AT 58 i B R R
AR s [R5 b R B N T SR T I A AT A O
XoJ % P R v B i T JH 19 92 DR 0 B A v e L R e AL
JH T R 0 2 5 0 40 b O 25 B L T PEAN 2 4
SIATE I (0~100%0) 19 g 107 7 &, o7 I 3 i 17 7 & K
F 50 6 AL 4L Can B 86 L B2 S N IIE g ) s @ Jo R
2 W 38 T DR WA O A I I BE DT

2% F iR , MR mDixon-Quant 3 R & —Fh & 1356
UEFY 48 B RS B 00 2 JHF JOE I D 5 2 B R A v T
2 BUBE R G 9F NAFLD 85 1 0 25 2 W fa o7



HCHEE SR 2017 455 H 4 32 45 5

Radiol Practice, May 2017, Vol 32,No. 5

HORVEAG T B 20275 HA B0 19 I R B A1
SE

(1]

(3]

[4]

(5]

(6]

(7]

(8]

9]

(10]

[11]

[12]

Byrne CD, Targher G. NAFLD:a multisystem disease[ J]. ] Hepa-
tol,2015,62(1) :47-64.
AL TR SR o R DX R AR T AR TR P I D7 T S 0 PR
I ek AR I BLBLLT 1. B R R CH AR S E RO,
2014,35(3):310-314.
EAR BRI R R I T 5 0 R e R R L R R A A G 4y
MrwFgE 1], oI 2, 2012, 33(1) : 38-40.
Karajamaki AJ, Bloigu R,Kauma H,et al. Non-alcoholic fatty liver
disease with and without metabolic syndrome: different long-term
outcomes[ J ]. Metabolism,2017,66(1) :55-63.
Lee SS,Park SH. Radiologic evaluation of nonalcoholic fatty liver
disease[ J]. World ] Gastroenterol,2014,20(23) :7392-7402.
Hines CD, Yu H, Shimakawa A, et al. Ty independent, Ty % cor-
rected MRI with accurate spectral modeling for quantification of
fat; validation in a fat-water-SPIO phantom[J]. ] Magn Reson Im-
aging.2009,30(5) :1215-1222.
Joe E,Lee JM,Kim KW, et al. Quantification of hepatic macroste-
atosis in living, related liver donors using T;-independent, T, * -
corrected chemical shift MRI[J]. ] Magn Reson Imaging.2012,36
(5):1124-1130.
Meisamy S, Hines CD, Hamilton G.et al. Quantification of hepatic
steatosis with Ti-independent, Ty-corrected MR imaging with
spectral modeling of fat:blinded comparison with MR spectrosco-
py[J]. Radiology,2011,258(3) . 767-775.
Li G,Xu Z,Chen Y,et al. Longitudinal assessment of marrow fat
content using three-point Dixon technique in osteoporotic rabbits
[J]. Menopause,2016,23(12) :1339-1344.
Li G,Xu Z,Yuan W,et al. Short- and midterm reproducibility of
marrow fat measurements using mDixon imaging in healthy post-
menopausal women [ J]. Skeletal Radiol, 2016, 45 (10); 1385-
1390.
Omagari K,Kadokawa Y, Masuda J,et al. Fatty liver in non-alco-
holic non-overweight Japanese adults:incidence and clinical char-
acteristics[ J ]. ] Gastroenterol Hepatol, 2002, 17 (10); 1098-
1105.
Mohan V,Farooq S, Deepa M, et al. Prevalence of non-alcoholic
fatty liver disease in urban south Indians in relation to different

grades of glucose intolerance and metabolic syndrome[ J]. Diabe-

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

455

tes Res Clin Pract,2009,84(1) :84-91.
Kalra S, Vithalani M,Gulati G,et al. Study of prevalence of non-
alcoholic fatty liver disease (NAFLD) in type 2 diabetes patients
in India (SPRINT)[J]. ] Assoc Physicians India, 2013,61(7) ;
448-453.
Wong VW, Wong GL,Choi PC,et al. Disease progression of non-
alcoholic fatty liver disease:a prospective study with paired liver
biopsies at 3 years[J]. Gut,2010,59(7) :969-974.
Bugianesi E, Vanni E, Marchesini G. NASH and the risk of cir-
rhosis and hepatocellular carcinoma in type 2 diabetes[J]. Curr
Diab Rep.2007,7(3) :175-180.
Silverman JF, Pories W], Caro JF. Liver pathology in diabetes
mellitus and morbid obesity. Clinical, pathological,and biochemi-
cal considerations| J |. Pathol Annu,1989,24 (1) .:275-302.
FEHE X SR JR AT B AR =2 Wi [T ] P . 2001,6(3) : 194~
195.
Adams LA, Angulo P, Lindor KD. Nonalcoholic fatty liver dis-
ease[ J]. CMAJ.2005,172(7) :899-905.
Dasarathy S,Dasarathy J,Khiyami A,et al. Validity of real time
ultrasound in the diagnosis of hepatic steatosis: a prospective
study[J7. ] Hepatol.2009,51(6) :1061-1067.
rp AR B 2 23 T 27 43 23 MR 05 T AR08 RS P T 93 = 201 3E 09 8% 7 s
J07 VI 05 1297 46 19 (2010 ARAETT RO LI . s A8 T JE 95 2% 7 5 2010,
18(3):163-166.
Limanond P,Raman SS,Lassman C,et al. Macrovesicular hepatic
steatosis in living related liver donors: correlation between CT
and histologic findings[ J]. Radiology,2004,230(1) :276-280.
Schwenzer NF, Springer F, Schraml C, et al. Non-invasive assess-
ment and quantification of liver steatosis by ultrasound, compu-
ted tomography and magnetic resonance[ J]. ] Hepatol, 2009,51
(3):433-445.
A R S IR DT TR AR BT S g R )] [ B S
B 2 752014, 37(1) 1 28-32.
T3 PR L SRR T L SF L SR R E R 18 T B 0T T i S
WEFELT]. AR AR 48 3K, 2009, 18(7) . 621-624.
Mehta SR, Thomas EL, Bell JD, et al. Non-invasive means of
measuring hepatic fat content[ J]. World J Gastroenterol, 2008,
14(22) :3476-3483.

Cfsefi H 3 :2016-12-28 & [81 H 1 :2017-03-09)



