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Evaluation of shear wave elastography in diagnosing fatty liver ZHAO Yi-bing,ZHANG Shu-min, ZHANG Yong. Depart-
ment of Ultrasound, Beijing Jishuitan Hospital, Beijing 100035, China

[Abstract] Objective: To investigate the change of fatty liver stiffness by real-time shear wave elastography (SWE),
and to obtain the diagnostic threshold of fatty liver by comparing with conventional two-dimensional ultrasound and MR
mDixon sequence which were used to detect the liver fat content. To analyze the correlation between fatty liver stiffness and
fat content. And to assess the value of ultrasound SWE technique in diagnosis of fatty liver. Methods: 28 healthy volunteers
were examined by conventional two-dimensional ultrasound, SWE and MR mDixon sequence. The consistency between the
observers of SWE technique was examined by the Bland-Altman plot. The repeatability within the observers of the SWE
technique was examined by calculating Pearson correlation coefficient r1,72. The consistency of the ultrasound SWE tech-
niques, MR mDixon sequence and traditional ultrasound in the detection and grade of fatty liver were analyzed to obtain the
diagnostic threshold (kPay.,) combined with the scatter plot. To analyze the correlation of two imaging methods by calcu-
lating the Pearson correlation coefficient. The correlation of two imaging methods were analyzed by calculating the Pearson
correlation coefficient. Results; Bland-Altman plot showed that 24 cases were within the 95% agreement limit in 26 healthy
volunteers. Intra-group correlation coefficients were r1=0. 917,72=0. 921 (P<C0. 05). Kappa values of kPay., =4,5,6
were calculated respectively. When Young's modulus diagnostic threshold (kPay..,) was seted at 5kPa,Kappa value=0. 819
>0.75 (P<C0.05). Pearson correlation coefficient was » hardness=0. 877>>0. 85.r velocity=0. 867>0. 85, with a signifi-
cantly statistical difference (all P<C0. 05). Conclusion: SWE imaging technique can be applied to the measurement of fatty
liver with good stability,it can be used not only in clinical detection of fatty liver,but also can provide information about liv-
er stiffness in patients with fatty liver,and it has a high correlation with liver fat content detected by MR mDixon sequence.

[Key words] Fatty liver; Shear wave elastography; Ultrasonography; mDixon sequence; Magnetic resonance imaging

Jii 107 JE D 25 95 R 2 A T e AN 4 B R R B
(O JF 22— o 7 EE e N AR o AR P IR 4
AR 25 1 fige 151 2 A e 8 D T 4 1) B BE o AR

{E&Z BAL:100035 bt , db o ALK RIS el 75 12 Rk G — oK Lk
TR R ) R CGIR B RO )

TEHZ A B — k(1985 —) , & il TR B A AR+, 5 M FF %
LA #E S T A .

WIRYES : %7 . E-mail : chentao7199@126. com

EETB b TAR SRS E TEAM 5 H ¥ B (NO.
TG—2015—07)

e, 8 A S A B U 3 3P B 15 (shear wave elastrogra-
phy s SWE) $5 A 2 3t 47 K K Ji e ok 158 1) ) 8~ i A5
HARZ — T RN A L R . H oA
C 44 SWE £AR N AT % &t PF 0 T JIE 7% 18 14 9 722 1Y
WF7E- . MR mDixon £ A AP | o 5 0 5 1 5 A 107
B e — M REE B D NS U S R A

Trik s X PIRECAR H AT Y O AR A O i B R A



AT 2F Sz 2017 45 5 A% 32 %45 5  Radiol Practice, May 2017, Vol 32,No. 5 463

FEiE L B SWE £ AW & A K Jig 105 AT 368 14 i i) A%
b, 516 5 — 4 8 75 F MR mDixon 5 51 I & 69 5T I
Jig 5 2 i 64T X L L B TE T R D TR B 1 2 1 1
A B2 i Hs JFE A8 2 5 i B & it B AH DG L PP A B R SWE
F AR g W5 I 912 W A4

MRETE

L. g 191 5

2016 4£ 3 H —2016 4 8 H ]k i 28 i 7 JE 4 1
FBEATIE AR A5 & MRI Ky . 8 75 K & 45 18 50l
7 SWE gL &, MRT K A5 3 T mDixon J5 ¥,
A5 MRT A6 A i (8] o] B e 1R AN o i 491 1k R e o
A B MR K #5482 Oh 5% 55T & A8 18 3000 i el
I A MRT K A A5 SRRE & CANAT | PR EARE |0 I
RIS EE AW o A 2 B BRI &
L7 G A 2 DU AT S SRR . ARSI A 26 iR
FEF LS 19 fl & 7 B AR 22~69 %7
(30.74£8.46)% ,

2. KpfEJrik

F* H Supersonic Imagine Aixplorer B 5Z i 57 ]
BRI UT A KA. SR sCE A
WK AR B E Ol 3~12 MHz, 3% — 4% . 4
15 3 735 Jpd T SBUREAE PA) 4 5 P A 5 23 A 00 DA ZL A5
Wh B AR R A 2 g A D R 0 e ] g DX
PR R AR E N 0~40 KPa, B3k FA7 i E T
SR U ) B N A T B A T AT 4R K BB
R A T 00 R B R R SR R A A A
T4 2 5 AR L S IO A A S LS X R RS o sk
TEIAE IHAE . 3k 5 IBOREAE O B T R JBOREAE 4 Y =
4 em X3 em RN ORI Sk 5 R IR BRI A TR A R
FRAEWEWL 3~5 s, FF R HE 3 s T 5 R4 IR A7 .
PR XK E N FEE , HAR 20 mm, A AT S5/6 B,/
TG N P AL IR 1 ~4 cm, [7] — 2% 8k Xz & 0 & 5
U A5 US4 A 5 12 % 8 X A DR % 3 88 ) e R
/MBS AR 5 R 15 5088 19 7 B E AR S B 4 5%

Sk S N R 1 52 R BF ST HT I 2 A4 B A 4
fR R P BRI 22 3 SWE HAR LIS 3G IS 20 o] 2 #8 4
VAR 26 {51 SE AL 5 T R85 R AT A S 4 AR U A L 0T E
FT—BOER R . Ho, W) — L #8434 ] — RAEA FE
T — PG 0 0 6 (L ) I 9 T 2 7 e B A AR R R R
E TR A e M AT AR, NS R ES
& 5 W,

KA 3. 0T MRI #9##i{¥ (Ingenia, Philips, Health-
care, Best) 17 T I = 4 R 380 B FZ [71 ¢ mDixon J3 51| £
A, 16 38 T8 A TAR 4 P 4G B R £ B b T I L

BRI . BT A K A 3 [ — 7 &8 3 B 8 I
MRI M BEAT AR . 524G 5 O BN, iy 43 4 o
I B85 BC A5 PP 0 W AR 5 1 P 0, R AR R — 3
Je47 4 mDixon J¥ 91 25 AR 4 i i 8 =01 1 8
frE5 . 15 B mDixon Jy 5149 1 36 L 545 2
TN 2T . MRI H# 2 %: TR 9. 1 ms, TE
1.33 ms.6 N EE M P TE 1. 3 ms, #L % 180 mm X
140 mm, BI% /A 3°, P S 2.5 mm X 2. 5 mm X
3.0 mm, UK gt 2, Bk EL 2. mDixon 351 &
BRELE — D FAAHN TR CRER R 12.5 s),
MRI B4R 58 B » 76 1T bk S H R J7 568 1)
AT R R 6 A %R X 23 ) I i DT A
B H1H .

3. B b R K G i A A

K SPSS 17. 0 B AF k47 S8 ot % 40 B« BT A B ds
PRI R b 22 (7 5) £k, SWE AR B — Sk
5] E A A 5 — B A 5658 1 11 5 Bland-Altman
95 % — B B BR SE AT VE A T E A 5 0E T
Pearson fHIC R r #4770 . WO RRKS 25 J7 16 19 — 2L
PE 5 A 5GPk 43 #r : VR 1% G2 88 S 43 0l 5 v R
MRmDixon 9 6 £ J7 25 I 5 25 5 19— Btk X
AT SWE ff B2 8L 3 B2 i & MR I 45 19 i 7 7 &
55 A8 50 8 P TE g W A s B 4 BE b AT — BOrE 4 A
22 O B s I Al A 2 ) kPae., CT- R 9 4D S48 43
SR 4,56 I PO A% K5 Kappa i, 13 th SWE £
ARG I A 5 B 08 kPa., 12 Wr B R X 75 58 1 AR
5 MR mDixon P Ff ks 2 J7 25 i 75 09 0 5 8 32F 17 A 5%
PE53 41 . 1158 Pearson AHC 44, DL P<<0. 05 Ky 2= 57
Byitm L.

& R

1. SWE AR WLEGE & (8] ) — BOHE S 56

P B A7 15 A T e ) — o7 5 B A T — Btk A
BYME R X i PI#E ZME N Y i, 22 Bland-Altman
RS E 2R R 26 Bld A 24 DB AL T 9520 — 3
PEABRPCE 1)

2. SWE H AR ML 4 1 ] 1 42 PE A 3

[f] — i B A= [6] — KX ) — {7 35 B2 5 i 47 I e
SWE K25 B4 S B0 i 5 W, X BT A5 808 9 17 48 i
FWE. 45 R B IR Pearson M R B rl.r2 KT
0.85(F%& 1),

®1 SWERAAZAAHTELLRD

15 47 A EE 1D #EEIF 2(r2)
r 8 0.917 0.921
P14 0. 000 0. 000

E AKX A r1=0.917>>0.85,r,=0.921>0. 85, P<C0. 05,



464

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

3. PRI B Ty 5 1% e R R D 43 BE ) — 2K
PERS 5

P f5 SWE B 2 i 3 B2l . MR gD & 2= 5
1% Gt 8 75 TE N 105 4Gt S o0 B b i — B0k L I 2 il ik
UL S5 R R A R MR I 25 R 545 G A Y
B I3 JHE 53 906 A DG o H B — > 43 G 1) T S 43 A1
HCCE 2~4),

B 5 43 L kPaMean S =4.5.6 B, 715345
i) Kappa {H43 %/ 0. 165.0.819.0. 559, it H A Y
kPaMean $L{HHX 5 B}, Kappa A >>0. 75(3 2) .

2 2HEASR KA W5 (kPaMean F £ =5)

(€D

SWE s %

%A B Ag
’ﬁ;_/ﬁf)k}” ,\E’fﬁﬁ' 7S i AT U‘V]‘
EH 7 1 8
e oy A 1 17 18
A1t 8 18 26

7% :Kappa /£ =0. 819>>0. 75, P=0. 000<0. 05,

Ao PRI AR “E R A 7k B A SR 23 A

P R B AR A I A A L 3 L (I
5.6)5 MR mDixon £ZA B I #5 9 g 5 2 & (B 7.8)
PEATAHSCAE I3 T 13 A Pearson MR REL raye =
0.877>>0. 85, P<C0. 05; ruy =0. 867>>0. 85, P<C0. 05
(£3),

%3 AFBEM.AEMES MRIES & EHAX L

MR fig b5 &= #E AR EAL R E ik EAA
(% (kPayean ) (m/ $mean )
r 0. 877 0. 867
P 0. 000 0. 000
EARAE AR rag = 0.877 > 0.85,P << 0.0537r. 3 = 0.867 >
0.85,P < 0.05,

28 B & A 2 Wi A A D R B (L
MR K A % BLX P70 /9 B 107 & 4 40 %0 O 7.09
14,91, 5888 A 14992 W =12 105 AT

i

AT A A JR 107 JE 9 38 T8 AR T e o AR IR TN R A
P A 8 33000 L AEFRIE A LUK T B I A8 1Y
R Z B T 300 T 0k JR O i 1 P IR R L £F
Al R AL L I D) Ak s T AR R SR I
HEE A 32 A9 A0 o IS Xk RO S I A A R R R N
PRS2 A s (H ey A R PR A A, HLAT BURE
bR 22 FIOULEE 5 18] (1932 W7 72 S 1+ 19 AN BE IS 76 RUAR: £
Ti 1k BEHE AR R PO K I AR A A E O IR W
JHFSE A 1Y 32 BT B HL ROl AR S RO RiE R ML
e e 20 AR E L O BE A I K B R € AR R B Ok 1Y
— PR A 7k o S IR B D) I S AR AR SR A A

3
| +1.96 SD
SL 5 o 25 20+
I & .
1 o & ° e 3 15- A
o~ F °% o san (=
l@” o % ° 2 2 an E .
.I o o o ‘D 10_ g
= | 3 .
“ ° ° g .t
21 -1.96 SD ‘(D‘ B- . ; .
S 22 { '
3 o
o L] L L] L 1
= S— C - 0 1 2 3 4
) ° MeaBn of B=4:1_and !;04-2 12 14@ Fat Grade us @
25
. 30+
2.0' L -
® . & s
a ' : -3 @ L ]
w15 l H E 204
W 5 3
» 10 E ® ®
® = 40- @ i
w05 S . @
8 8.
0.0 ' ' T . . 8 o .
= o 'l i 1 i '
1 ’ Fa11:Grad¢-,'2 ? * 3 ’ ! R $ 4
us @ Fat Grade ¢ @
Bl 1 SWEHAMEHZ WM —HEEE, 2 BMESWEREMEHEARRFRHF LG —5k, B3 &% SWEi

JEAL 5 A5 SR AR 5 IS By AT 4 g — B

B4 MRIEW4&F5 &% 5 NI Eo— sk,




AT 2F Sz 2017 45 5 A% 32 %45 5  Radiol Practice, May 2017, Vol 32,No. 5 465

B 5 RAARF SWE BPERGHEAREN A T S5/6 Bbn i b ik 4 & 0 Rl &AL T ) .
R P SWE S A H A 0o 55/6 g1 5 (OA IR SWE SR 5 it i

(kPayi ) Fo 3 AR (m/Spieen) o B 6

— iy B B AR RO & AR JE AL (kPaye,) F3% B AL (n/ Sy ) o
mDixon 2 f& B 17 # i 4 A% 57 & B AR b b 3 % 4 A Ko 2 8 by
F ¥ mDixon 7 £ % = AT 1T 2 A 7 & B R s 3 X AR K 2 )

PERSAR i b R R R 1 — TSI B G T 4 4 A
JE BB A S X A A i 7 JFF RS R £ A T i i TG e
—FRiES

1 G 8 75 12 W7 % AT 5 2540 98 AT I (] 7 R 75 0
SR BUE L J b ) PR TG R L T P A E A5 R 2 A
T8 W7 45 AT R 105 JFE 00 5 M 20 A B g3 BE 2 R A R AR K
FERE T AR T B A 1 32 000 I I R 22 56 . %+ SWE
AR R T NS W 9 581 w12 W b B AR
TR A A 2 6 R 18 M e T B R R BF g
R R AL {E BE A e D A R R Y i O 4
INEe AR B 5 30 gk SWE $2 AR 12 1 B 5 F 3047 — Sk
FR] S PRI L I\ BB R R T R D B 12 e
A BT RS E P L A B8 A LR D T A A [ 12
Wr % {8 (kPaMean) & 5kPa, lL i #8 75 SWE $ K 51%
4 P E R T A b A AR i — Bk (Kappa fH >
0. 75) , HLBE % Ig i JF 7™ 2 R 5 A9 Jon 5 o 8 e 4l (L ol
JEAE & MR Jig i & 5 7R 34 n . e it vl WL, SWE 5% H
ARAE NG PR b R F 46000 B 107 0 T Sk i I 1 2 1 4
BEZENSEE L.

MR mDixon J 1] a] & i | PR 3 I & JHF JUE B 7 2
i, 2 HHET MR WSS B3 BB B I BR G A 50 1Y
SN I TG AN 1 5 3 R AR S 1R 22 B i K R i
155 43 25 R 1 B2 R A B8 T R S 3 T iR U )
il SRR PR AERAEREAR — AlF

4%, ES

B A E. 2 Wt B AEL 1) B S7. 55 R il 2k — 28 o

il At P P i AR 1 — B
T A B 5 2L 43 T AR D T R
FEERVE(E 5 MR G 7 & & 09 A0 56
P 45 5 7R W AR A T i B A AR
B RE S E (r > 0.85) , KB &
HRREAE M IR W7 I =V T B
FEREH A AR FE L JU X T R AR
B MR K 3 B #  SWE
A1 MR mDixon [ fig 2 Wr g Wi it
Ab 38T Ay il R B2 AR i 7 A 8
PR A5 8 % i 7 % = T T A B
AW FEABAFAE — € 1 Jmy BR 1
H T g 7 4 2% I 450 S 3 R 5
VI A v ZURY = Wl A H L A i 58
2 15 5 BE B W T A B TR ™
I TG0 LB L S A
TREA fE 3D Bl 2 5 B2 4 b 1

7 %m e mDixon PR FE T & IR Vi
2 omms SRR BE DL KA W) R R D7

I MR B B SRR A R AR
2 W MRS BE 14 £ 5 R P S I O 0 38 T AR B AR H
FEVEAG ARG 107 JTF T 1 4 5 o B A A

5% 0K :

[1] Yoon JH,Lee JM,Han JK,et al. Shear wave elastography for
liver  stiffness  measurement in clinical sonographic
examinations[ J |. ] Ultrasound Med,2014,33(3) :437-447.

[2] Samir AE,Dhyani M, Vij A, et al. Shear-wave elastography for the
estimation of liver fibrosis in chronic liver disease:determining
accuracy and ideal site for measurement[]]. Radiology,2015,
274(3) :888-896.

[3] Borra RJ,Salo S,Dean K,et al. Nonalcoholic fatty liver disease;
rapid evaluation of liver fat content with in-phase and
out-of-phase MR imaging[ ] ]. Radiology,2009,250(1) ;130-136.

[4] Décarie PO, Lepanto L, Billiard JS, et al. Fatty liver deposition and
sparing:a pictorial review[]]. Insights Imaging,2011.2(5):
533-538.

(5] AR B R I P P 0 A e AR 7 3R T R 1 i 0 T o 0 R
R A L) ]. B PR, 2016,27(3) :313-316.

(6] SR T3 5% Wi M 5. 52 BT B I 1 8018 0T A0 SR PR 4 1k R
T EIFFRE BE LT T, o ] B2 2 AR 4R, 2015, 31(12) . 1779-1782.

[7]  MRAE R VCHAE, PRAE TR 4. 3L+ mDixon J7 i PR Gk b AR 1 4
TERG U RR D5 & k i BF 5 00, o Ll K 2 2 e CBE 2 R 2 D
2015,36(3) :465-471.

[8]  Thiff, KA, RH . Ty« KLIERYZ [ Dixon A E 43 H7
AR K P R 07 T 1 PR % R BIF 5 LT 1. WA 2 52 8. 2015, 29 (4)
423-4217.

(fHs H#9:2017-01-04 &8 H #1:2017-03-21)



