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[(#HE] Bf RS HPERIR (sound touch clastography , STE ) B A L% 43 25 A ( gam-
ma-glutamyl transpeptidase , GGT) f: %} /N2 JLHHTE 41451 ( biliary atresia, BA) fyiZ2Wiifr{E. FHix 8
STE FARXS 196 {51l PRATI S A RHT T I FR A BR800 2 JL AN )L AT JTF R A 2 {E (liver stiffness meas-
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ZAZWior o BA 2 e 3R BA 4, HUBS W2 8] 45 6 b 22 53, R T 32 10 4 5 1 1l 28 (receiver operating
characteristic curve, ROC) PEAL 24855 % BA (238 GE. 4558 196 fi|rf,BA 2 75 f, 9F BA 44 121
5l PR TE] LSM  GGT , B #2021 2 (direct bilirubin, DBIL) | & JJH£1. Z ( total bilirubin, TBIL) 2% 5 4 4 it
FE (P <0.05) ; N R FL 5 # ifi (alanine aminotransferase, ALT) | K 2 & iR & FL % 14 [ifi ( aspartate
aminotransferase , AST) [8]2IH£T 2 (indirect bilirubin, IBIL) 22 % 640 i2¢ 5 X (P >0.05) . ROC 453 i
7, LSM (12 W Rl RE Fe i , TR (B R 10. 95 Kpa, ROC 126 T i fX (area under the ROC curve, AUC) iy
0.926, Ut S | BH M FUIAE ( positive predictive value, PPV) | BA P T {H ( negative predictive val-
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[ Abstract] Objective To explore the application value of sound touch elastography (STE) technology
plus serum gamma-glutamyl transpeptidase ( GGT) in the diagnosis of biliary atresia (BA) in infants. Meth-
ods A total of 196 cases of neonates and toddlers with clinical manifestations of hyperbilirubinemia were meas-
ured for liver stiffness measurement (LSM) by STE and liver function parameters examined at the same time.
They were divided into BA (n=75) and non-BA (n =121) groups. And receiver operating characteristic curve
(ROC) was utilized for evaluating the diagnostic efficacy of each index for BA. Results Statistically signifi-
cant inter-group differences existed in LSM,GGT,direct bilirubin ( DBIL) and total bilirubin (TBIL) (all P <
0.01). No significant inter-group differences existed in alanine aminotransferase ( ALT) ,aspartate aminotrans-
ferase (AST) or indirect bilirubin (IBIL) (all P >0.05).ROC analysis revealed that LSM had the highest di-
agnostic efficiency. Its optimal cut-off value was 10.95 Kpa and the area under the ROC curve (AUC) 0.926.

And the sensitivity, specificity , positive predictive value (PPV) ,negative predictive value (NPV) and accuracy
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were 77.3% ,95.9% ,90.6% ,87.1% and 88.3% respectively. The next was GGT with an optimal cutoff value
of 187.7 U/L and an AUC of 0. 831. And sensitivity, specificity, PPV, NPV and accuracy rate were 80.0% ,
75.2% ,66.7% ,85.8% and 77.0% respectively. In parallel test, the sensitivity of LSM plus GGT jumped to
94.7% . In serial test,the specificity rose to 100% . Conclusion Both STE and GGT can help to differentiate

BA from children with hyperbilirubinemia. The combination of two parameters can improve the diagnostic sensi-

tivity or specificity to a certain extent, thereby reducing missed diagnosis or misdiagnosis as much as possible.
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PSS LSM I 545 51 152, e A B8 L1 T STE
Rl LSM J5 , #5475 MU R S Ay o Wit AR LER
HILUGE AR AT S 3 d NI I RE B , [l ok
K5 MR 5 K % F5 [ ( aspartate aminotransferase ,
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196 BB ARV BOIE &L, 2 TR Ko B
Wiz BA 2L 75 9, BA 4 HiAay 121 i, 3
WA IHIE 3 SRR BA, 118 |22 NRHGYT I B
MR, 5 4E BA 20, BA ZH B JLAEH% 10 ~90 d, h
fAERY 48 d, 55 26 i, 22 49 {5 4E BA 4H 8 LA IR
8 ~86 d,i4EE 57 d, 55 77 ], L 44 4,

- BA 4 5E BA K ARARES R K

4k BA 215 BA 41 LSM By 4351 5. 77 ~
12.25 Kpa .8.21 ~44. 17 Kpa, AST £ R BUE 351 A
21.70 ~1 073.40 1U/L 45.40 ~462.50 1U/L,ALT 4}
W% 8.20 ~793. 10 TU/L 19. 30 ~356. 80 TU/L , TBIL
415k 49. 60 ~ 383. 70 pmol/L.49. 40 ~ 293. 40
wmol/L, DBIL 43531 4 6.20 ~211.80 wmol/L 34.80 ~
224.30 wmol/L,IBIL 43514 10. 60 ~359.50 pmol/L

13.20 ~160.50 wmol/L,GGT 4344 17. 60 ~858. 60
IU/L.72.00 ~ 1 798.00 IU/L., BA 4] LSM . TBIL,
DBIL GGT ¥ F4E BA 41, Z 3 H G it L (P
<0.05) ., Pi4L[a] AST ALT J¢ IBIL 2 5% K451t
HU(P>0.05), W&k E1,

= PRAME BRI LSM XA GGT X JHE A 81 1)

HAFRRR, BT HOE L2 W BA RURE B
{72 LSM, H: AUC 0. 926 ; Hivk ol GGT, H: AUC Wy
0.831, —FHIFHLET, IZWrHUEME LT3 94.7% ; —
FER et S ETE R 100% , W2 E 2,

i

fH & 140 ( biliary atresia, BA) 2 /N22 L4 S 14
JEVHIRAR Y B SR N 2 — , Kasal FAREH—ZLIR7T
T2, FARM H 2520 BA 8L Kasai A J557 %01
BEERZED A, TS W & T AR

Fz 1 BAYI59E BA KK ITRIR LA (2 2 5)
Table 1  Comparison of parameters between two groups(x +5)
215 W% LSM(KPa) AST(In) ALT(1In) TBIL(In) DBIL(In) IBIL(In) GGT(log 10)
JEBA A 121 8.42 +1.52 4.85 +0.81 4.35+0.92 4.99 £0.49 4.21 £0.72 4.13£0.79 2.10 £0.31
BA 4 75 15.61 £6.93 5.03+£0.53 4.57 £0.63 5.19 +0.34 4.73 £0.37 4.08 £0.59 2.52+£0.31
{8 10.990 1.637 1.861 2.964 5.724 0.490 9.128
P& <0.001 0.103 0.064 0.003 <0.001 0.625 <0.001

Bl BA 5l BA BJLARIE M STE 4

EOEAFIE B —41 HIRFIEBA BULFRIE e STE |8, AR TN RIEZS 5+
B AR B LSM P20y 12. 88 Kpa, #RiE2E 9 0.99 Kpa, {5 B4 100% , LSM Al {5 A5 40 100% , iz 8ifa e f 44
BRI CHED A—40 HERFHTEAE BA B ELA RIS K STE [, C:HBER/N BB IEH 3 D HoA P T B LSM F-24
{E 7. 89 Kpa, bRifEZE N 0. 60 Kpa, [ {55 4L 100% ,LSM [ {5 EEH5 4L 100% 12 A8 EHHHL S Wi

Fig.1  Sonograms and STE images of children with BA and non-BA
R2AIEIR K LSM RS GGT X AHIE M B 2 i i e
Table 2 Diagnostic efficacy of each single parameter and LSM plus GGT on BA
Wb Rdbmm ave  UBEE AR PRV NPV ek 9% ATHRDCH
(%) (%) (%) (%) (%) TBR BR
LSM(Kpa) 10.95 0.926 77.3 95.9 90.6 87.1 88.3 0.889 0.963
GGT(IU/L) 187.70 0.831 80.0 75.2 66.7 85.8 77.0 0.543 0.699
TBIL( pmol/L) 149.35 0.621 76.0 51.2 49.1 77.5 60.7 0.671 0.809
DBIL( mol/L) 91.10 0.740 80.0 63.6 57.7 83.7 69.9 0.773 0.889
LSM J-B¢ GGT - 0.825 94.7 70.2 66.4 95.5 79.6 0.765 0. 884
LSM &5 GGT . 0.813 62.7 100 100 81.2 86.2 0.743 0.884
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Fig.2 ROC curve diagram of each parameter for diagnosing BA
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RIS o AT RE S SR AR I A k2 A i AT 4
Al B BA 21 4 Ak F 2 Ass At JiF g B 0L
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GGT i IRk f = 2, 28 IS HE A+ — 45
R P, 2 S e R A MR R B R R B A T 2 4
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SAGAE S KSR BA LT SNBSS
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KOV T . WigiE TBIL DBIL 22 545 412
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FELERHMIML . PILLE] AST Fl ALT 22 T 452
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BUTF MM TR 25 AR K, 3% 5 1 g e 46 e
ERAA

AWFFE 45 R 5o, LSM 2 BA 1) AUC £ K,
i50.926 , AW ER 10. 95 Kpa B, 2 iUt |
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HEFEIIZWIRRE. — 5 Meta 43 B 25 4 R 8 7
YIS RS2 W BA (A SROC {28 F i Y
1£0.90(95% CI:0.88 ~0.93) , & 7 R A EF ik 84%
(95% CI:72%~92% ) , &I HE 5L E 5 83% (95% CI -
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25205 P S AR S E AR A 38 il e
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(B4 187.7 TU/L 2 Wr UM R 51 ERA 232 43 3l
5 80.0% \75.2% 77.6% ., W5t BA L GGT
AOFHAE BA LI 3 &, Hag Wi s 5HE
197 ~300 TU/L, e 48 Sk 40 501 ol 76. 7% ~
83.3% 65%~80% ,YEMf % H T4%~T78.4% ', 4
ARG Z MR, KRG BRI AR AUC
JUER 2R, {1 LSM( =10. 95 Kpa) IfHk GGT( =
187.7 TU/L) B}, Ut EFF 3 94. 7% , 3R 4 ol
L LSM 5% GGT # it I ik FAE I, i 45 BA A]
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25 LA, BA LAY LSM Sl GGT /K P-4
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