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WHE: BRY HWit 2RI R AT L R =4k B RUE B A (three-dimensional microscopic quantitative
ultrasound, 3D-MQU) 1 4EBT {54 %1% (two-deminsional shear wave elastography, 2D-SWE)
5 Child-PughiF4r FAHSEME . 55k DL20164E1 H £20174E 12 H TH A H I REBAER 2 WA
B S FFREAL I S R A &, R R T ThAE . s #L. IS . 3D-MQU KX 2D-SWE%%
fabr. IHHEEFERILFARAEL LI M /MR L2484 (aspartate aminotransferase-to-platelet ratio
index, APRD) 5Child-Pughi¥4). #R#EChild-Pughi’f4K 2 53 Child-Pugh AZE4H . Child-Pugh B
#H 5Child-Pugh C4H . hEKHEH3D-MQUIT4r. 2D-SWE &8 & APRIfIZ 5. K F Spearman
AR5 M 3D-MQUMESY+ 2D-SWE & {f & APRI Child-Pugh/y 2% AR <M . SR 5238 # TAEHFAE ih
2§ (receiver operating characteristic curve, ROC) #¥43D-MQU. 2D-SWE X APRIX} 7. 28 i 48 A f.
BETFRE A BN E . Z5FR LA LR 5L & 16561, H HChild-Pugh AZi56(71, B
5741, CH35M4. 3HID-MQUIES4r 5N (14.61 £1.62) 4y, (15.76+1.77) 43, (18.37+2.48)
7%, 2D-SWEMIEE 738 (14.36 + 3.38) kPa. (19.29 + 6.36) kPa. (26.66 + 8.27) kPa, %7
Btz L (PH<<0.001) . 3D-MQUHES M 2D-SWE &:{f 5 Child-Pughi¥-/3 ¥ £ 1IEAHFE (AE4 5
290512, 0.575, P#J<< 0.001) . 3D-MQU. 2D-SWE K APRITHIN 2,8 JiF 4 JFFAGAL 2 AR £ FIROC I 2R T
TR T0.818 (95% CI: 0.738~0.897) . 0.821 (95% CI: 0.747~0.89) . 0.608 (95% CI: 0490~0.711) .
5 LT % AL B 3D-MQUMI2D-SWE 5 Child-Pugh 34> B A1, 3D-MQUT] % [E{E K 2,
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Correlation between Child-Pugh scores and three-dimensional microscopic quantitative ultrasound,
two-deminsional shear wave elastography of patients with hepatitis B cirrhosis
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Abstract: Objective To investigate the correlation between Child-Pugh scores and three-dimensional
microscopic quantitative ultrasound (3D-MQU) and two-dimensional shear wave elastography (2D-SWE)
of patients with hepatitis B cirrhosis. Methods Patients with hepatitis B cirrhosis in the Fourth People’s
Hospital of Qinghai Province from January 2016 to December 2017 were enrolled. The liver function
indexes, whole blood cell count, abdominal ultrasound, 3D-MQU and 2D-SWE were collected, the aspartate

aminotransferase-to-platelet ratio index (APRI) and Child-Pugh scores were calculated. Patients were divided
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into Child-Pugh A group, Child-Pugh B group and Child-Pugh C group, 3D-MQU scores, 2D-SWE tests and
APRI were compared among the groups. Correlation between Child-Pugh scores and 3D-MQU, 2D-SWE
and APRI were analyzed by Spearman correlation analysis. Values of 3D-MQU, 2D-SWE, and APRI for
predicting liver decompensation of patients with hepatitis B cirrhosis were furtherly analyzed by ROC
curve. Results Total of 165 patients with hepatitis B cirrhosis were enrolled, including 56 cases of Child-
Pugh A grade,74 cases of in Child-Pugh B grade and 35 cases of Child-Pugh C grade. 3D-MQU scores of
the three groups were (14.61 + 1.62) points, (15.76 + 1.77) points and (18.37 + 2.48) points respectively,
and the measured values of 2D-SWE were (14.36 £ 3.38) kPa, (19.29 + 6.36) kPa and (26.66 + 8.27) kPa,
respectively, the differences were statistically significant (all P << 0.001). The AUROC of 3D-MQU, 2D-SWE
and APRI in prediction of decompensation of hepatitis B cirrhosis were 0.818 (95% CI: 0.738~0.897), 0.821
(95% CI: 0.747~0.89) and 0.608 (95% CI: 0.490~0.711), respectively. Conclusion 3D-MQU and 2D-SWE

were correlated with Child-Pugh scores. 3D-MQU may be used as a simple, non-invasive tool for predicting

liver decompensation of patients with hepatitis B cirrhosis.

Key words: Ultrasound; Shear wave elastography, Liver cirrhosis, Child-Pugh score

Mgt 2 BT 48 (chronic hepatitis B, CHB) &
faEFRENREFEN EEL IR —, SRR
A2 o B E A B R BT F R R
2, FFREAR BT B B RACEE AR X 29T O
ZEHHE LA EERE . Child-Pughi'f4 & T ig{k
BFE DR RAVER LM T, ARZHTCIE
ST O AR AL R 2 TS AR VR P ARk
=B e i (three-dimensional microscopic
quantitative ultrasound, 3D-MQU) 1EJT %% 1Y
PR T B R B v B0 Y R4 R R
3D-MQUE A & E Al M ft, 38 [/ H 5 f
NRIRZES, Tk, AR H3D-MQUL R
XF SR 9 AL BB AT IR B oe ki, IF
S5 4B E % (two-deminsional shear
wave elastography, 2D-SWE) . K[ X Z R AL
FEEEAN I /N L 3 45 %0 (aspartate aminotransferase-
to-platelet ratio index, APRI) @7, &
Fr 5 # # Child-Pugh ¥ 73 BOAH R, 028 VR4
3D-MQU 52D-SWEX} £ 2 JiT % Ji-fii Av. 5835 1) g
AR T A A
1 ZREEE
1.1 AFyat % LL2016 4E 1 H %2017 4 12 A T
A8 56 DU N IR B3 B 12 Wi A 2 24 28 AL 1)
BFH NN R BRI 12 B 2 R 3R
(et o MR Piiater (2015 4FRR) ) HAH R
Pt U HERR A R PTG . ARG 4 TR I 1k AT
o~ A EE PR T 98 S AR IR B . A
ZHMEEFEANRERCEZ Rl iR s
QHSYL-2015-003) , firfy &35 #4288 Jnfd R =1
1.2 AR 7k WUR BT DIRe. B MG A i

W HE, ARYE Child-Pugh PE4244 8439 Child-
Pugh A %% #H. Child-Pugh B 2% 41 &5 Child-Pugh C %%
o HHHEEHE APRL, N F Y588 H IR HGE S
3D-MQU 5 2D-SWE i #r. Eh# %41 5% 3D-MQU
P4y 2D-SWE JU&E {5 & APRI [ 2 5%

1.3 2D-SWE # & 2D-SWE i 75 5% FH 2= [ 4= R} 4 7]
Aixplorer %t 2 1 ¥ljitE /5 2 Wi A, SC6-1 &Y™ [
Wk, BRLHE 1 ~ 6 MHz, BERBUDEMY, 4 F
Jir BdaZR Sk, T A D) T g EU S X k. gk
TEHF N & 1B 454, 3k N SWE 2, 31k BUEEHE K
INEENZ] 4 em % 3 em, BUREAE FZ R AT AR T Z)
1 emo Wa B FH AR 3 ~5s, Pt EBREE
Ja g g, TERE X IR N IR BB AR 2 2 em [
MR [X (region of interest, ROI) , W] 3k73 ROI 4
I P B (R AR, ARG S RBP4 T AR
R 3 [R]— 2 52 3 ML R I AR 75 [ i 52 o
1.4 3D-MQU # & Frfy BE AR, 25K
8 ~ 12 h, MM = KR A A -IU Elite B A2
R A2 A, 8 B R Sk S AT I R
PR, FRAE A X6-1 45 FE R L AN, B
)] 3D/AD SR HERE RS . Y% ROL F)#I48,
KEZHRER G, BHHOR, HAMEREL, HiE
B = ok R AT DI R R e, R RME. &
B S CPHE R, AEfl = 4R R a5 . K A — R
AR, REMBEBIIFENEEERE TR . hnsh2
2488 P R R A B B BV 0 JE U E . 2 A
IR ICHR T 58 45 G R 245 K 3D-MQU € &= T
BN, R, BTSRRI A IHERRE . FTALE.

JFi Ik BE . 3D-MQU BT SE EIE 5 BifE AR iF 73 4
INRIA A5 53 o



1.4 %o it 428 % H SPSS 19.0 B4 3EAT S840 #
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2D-SWE frllME ) LA x+ s Fon, SR
ZorHr, HNPINELECK A LSD-t ke dEIEA 7
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FAE 73 R A1 A2 Spearman ZEPEAR K20 41, #a
ISFRIE a = 0.05 UMD o RS2 TAERHE ih £k
(receiver operator characteristic curve, ROC) F1 ROC
il 2 S AR VP4l & IEEOR I P RE J). LA P < 0.05
NESAGI R L.
2 R
2.1 —#FH JENAL LRI R PR B 165 1,
H.Ar Child-Pugh A 2 56 . B 2% 74 5], C 2% 35 %1,
3 HBE N L5 TR bR ST DI Re 4R bR WK 2.
2.2 7 [ Child-Pugh %~ % # # 3D-MQU % 4.
2D-SWE A APRI b4 [ Child-Pugh %) 2% it Ji&,
&% 3D-MQU ¥4} 5 2D-SWE fa il {E 35 & b Tt
B, 3HMERAGFE X (PH<0.00D) ;
34 A APRI 2 7 H G it F e L (H=9.584, P=

i . 39

0.008) , DLEE 3.

23 TR K BT AL AL % % 3D-MQU. 2D-SWE.
APRI 5 Child-Pugh #F % 4948 % £ Spearman #f] 3¢
P43 #r &, 3D-MQU i¥ 4. 2D-SWE & Il {5 &
APRI 5 Child-Pugh 343 35 & IE A % (r 5 59 5 N
0.512. 0.575. 0.240, P#J<<0.05) , WL 4.

2.4 3D-MQU #4-Fm| LR AT KATEALARAZ RS K
BE Y AR L2 (Child-Pugh A 2%, 56 4))
55 AR PR fL 2H (Child-Pugh B 2% + Child-Pugh
C%%, 109 51> , % ] ROC f 2k ¥ 1/ 3D-MQU ¥
53~ 2D-SWE £ WUl {8 K2 APRI il il JiF- A 10 AR 2 1R 75
IRERE, TLEE 1. 3D-MQU 43 TRl AT Th g 2 AU 1
ROC Hi £ FTHF N 0.818 (95% CI: 0.738 ~ 0.897,
P < 0.001) ; 2D-SWE £5ill{E ) ROC i £k T 1 X
5 0.821 (95% CI: 0.747 ~ 0.895, P < 0.001) ,
APRI ] ROC i1 & T [ #1424 0.608 (95% CI:
0.490 ~ 0.711, P =0.049) . HY 2D-SWE il 18
WrfE > 20 kPa, U2 W J A A A A A4 i Sk 1 9
80.0%, 5N 69.2%. HL 3D-MQU 143 i #
B8 16 43, BT I2 W7 BFAE AL () SO N 82.9%,
RSN 72.9%.

% | BTAE 3D-MQU R E BTN %

R A 1% 2% 35 45

W5 R R LR AR F A B0R FALURR R AR

fle & BF SR LLEY £y k3 g

JF ELJE P 4P 2 BENE. @ FRE FARIESE . Zamksok, BRI RIEE. FEOR R &S
RE# RAEE IR

ki R i T kP G REHE THRE R BIR

3D-MQUA % /it A

JUIF Ia) K 5 A1) 1 P 45
ELi] IR

B RN S EFGEE BATAN A K. BURKEEE, 48
% R, ok 4, LABT s394, R4, TIEmEn. 3%,
DS ARG REE) RO ] IR B AR,

FR, FRRGEOERYE AR FERGEER, oF

R PR ARG 5, H# REE KOEFRY X, &%

PRABERRE, TRET  KRGKEF XA, K
PV S

# 2 165 5] Child-Pugh A . B Z&F1 C RZBFFRAFEUBENAOF KA INREERR

REZ ity AST [M (p25, p75) , TBil [M (p25, p75) »
g 3
28 5 (S, ) (34, %) ALT [M (p25, p75) , U/L] UL umol/L]
Child-Pugh A% 40.50 39.95 23.70
(n=56) 36120 45.21£9.65 (31.25, 72.75) (33.00, 50.75) (16.03, 32.03)
Child-Pugh BZ& 50.00 47.00 23.90
.06 + 8.
(n=174) 62/12 46.06£8.93 (31.00, 90.50) (32.30, 66.00) (14.25, 47.55)
Child-Pugh C4 43.00 60.00 53.00
.69 = 19.
(n=35) 2609 31.6919.30 (27.00, 59.00) (36.00, 80.00) (4030, 61.20)
it B4 £ =6.507 F=3416 H=2577 H=4.619 H=136.975
PiE 0.039 0.035 0.276 0.099 < 0.001
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%< 3 165 {5 Child-Pugh A £&. B £&#0 C R Z BURT K ATRE L B3 3D-MQU ¥4, 2D-SWE #i{E K APRI 5

3D-MQUiT4

2D-SWEA & APRI

485 - -

(x£s, &) (x+s, kPa) [M (p25, p75) ]
Child-Pugh A%& (n=56) 14.61 +1.62 14.36 +3.38 1.10 (0.65, 1.64)
Child-Pugh B4 (n=74) 15.76 + 1.77 19.29 + 6.36 1.44 (0.71, 2.62)
Child-Pugh C#& (n=35) 18.37 +£2.48 26.66 = 8.27 227 (0.93, 4.00)

st 218 F=42.786 F=44.750 H=9.584

PfE < 0.001 < 0.001 0.008

st E1il t,=2.719 t,=5.093 H,=5202

Pfa 0.025 < 0.001 0.023

%itF182 t,=9.063 t,=10.304 H,=9.584

P < 0.001 < 0.001 0.008

it 21483 t,=8.817 t;=5.853 H,=0.762

Ph < 0.001 < 0.001 0.083

VE: SiitEHE 1. P, 9 Child-Pugh A %%'5 Child-Pugh B %4 LL, it 2. P, A Child-Pugh A %4 5 Child-Pugh C ZiAfiLL, SiilHH{H 3.

Py Jy Child-Pugh B %5 Child-Pugh C 4 Lz

%< 4 165 {5l Child-Pugh A £%. B &F1 C K BIFF L FFHE (LB & 3D-MQU ¥4, 2D-SWE #&{&. APRI 5 Child-Pugh 14>
B XM

A 3D-MQU#%-

2D-SWEA APRI

i 0.512
PiA < 0.001

0.240
0.002

0.575
< 0.001

ROCHH £

14554

1 3D-MQU, 2D-SWE & APRI Ful Z BIRF R FFRE(LEE
KRB ZiXH TR ErhZ

3 Wig
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BFH N EIRETZ AT R AR 4
RY 4 A Ak, 535 2D-SWEA il 8 1. 5 Child-Pugh
VO AOG, WIRERAIE 1 iZAa il 7 v R E 48 i 58
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