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Abstract

AlM

To compare the value of contrast-enhanced ultrasound
and magnetic resonance imaging in the diagnosis of
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extrahepatic cholangiocarcinoma (EHCC).

METHODS

Forty-six patients with extrahepatic cholangiocarcinoma
(ECHH group) diagnosed at our hospital from January
2015 to December 2017 were enrolled. Forty-six patients
with extrahepatic bile duct stones (CBDS group) and 46
patients with pancreatic head carcinomas or duodenum
papilla disease (PD group) were also included. All
patients underwent B-mode ultrasonography (BUS),
CEUS, and MRI. Using the pathological diagnosis as
the "gold standard", the receiver operating characteristic
(ROC) curves were plotted to compare the diagnostic
efficacy (including diagnostic accuracy, sensitivity,
specificity, positive predictive value, and negative
predictive value) of the three examination methods for
EHCC.

RESULTS

There was no significant difference between CEUS and
MRI in the arterial phase (x° = 1.105, P = 0.602). CEUS
showed low enhancement in 86.96% and 100.00%
of patients in the portal phase and delayed phase,
respectively, which were significantly higher than those
of MRI (13.04% and 13.04%, respectively; xz = 50.261,
70.769; P = 0.000, 0.000). The ROC curve analysis showed
that the area under the curve (AUC) of MRI and CEUS
for the diagnosis of EHCC was higher that of BUS (0.924,
0.897 vs 0.690). The diagnostic accuracy, sensitivity,
specificity, positive predictive value, and negative
predictive value of BUS for EHCC were significantly
lower than those of CEUS (X2 =0.175, 0.066, 11.467,
37.260, 6.328; P = 0.000, 0.010, 0.001, 0.000, 0.012) and MRI
(" = 0.227, 0.098, 13.378, 41.170, 9.082; P = 0.000, 0.002,
0.000, 0.000, 0.003). There was no significant difference
in the diagnostic efficacy of CEUS and MRI for EHCC

2018-05-08 | Volume 26 | Issue 13 |
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(x* = 0.464, 0.383, 0.000, 0.001, 0.334; P = 0.496, 0.536,
1.000, 0.972, 0.563).

CONCLUSION
CEUS has high value in the diagnosis of EHCC and can
be used as an important complement to MRI.

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Contrast-enhanced ultrasound; Magnetic
resonance imaging; Extrahepatic cholangiocarcinoma;
Sensitivity and specificity
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AH#9

TR R A8 7= 3% %3 AR (contrast - enhanced ultrasound,
CEUS)5 Az a4 2 & M % (magnetic resonance imaging,
MRI) £ AT #h 2 % J (extrahepatic cholangiocarcinoma,
EHCC)#% 7 ¥ 49 2 R £ 5

Tk
#HE2015-01/2017-1218) 5% B2 #495 69 BT S A8 6 &
46%1(ECHHAL), J+i& & R o A 4 e IFsh e 45 &
464 (CBDSAL) A Bk K 5/ + =38 M $Uk & 0k &
4641 (PD4E), 4 %4 A1 B#8(B-mode ultrasonography,
BUS). CEUSH#MRIZE, VAR LW EA “4
AR, MR KA TAF W K(receiver operating
characteristic curves, ROC) LI = A4 7 X4+ T
ECHH# " 7 -5 A B35 W7 2L AR (L 465 W e 0
OB, HrSpE. FRPETRNAA Fe B TR 5).

ZR

CEUS#=MR L 3h Bk 7 69 38 5% /K -F 18] R G R4 5
£F(* = 1.105, P = 0.602); CEUS/E Bk A Fo 338
2R AKIE 3% 09 LA 5 5] 4 86.96%F2100.00%, B
B & FMRIH13.04%F213.04%(5” = 50.261, 70.769;
P =0.000, 0.000). ROC# & 2 =, & JIMRIF=CEUS#
W7 AT 91 e S5 64 wh 2%, F @ A (area under curve, AUC
=0.924, 0.897)%: %, " BUS#A&(AUC = 0.690). BUS
YW SN S e e . RHE. B E. Mk
FRM A Ao 7 PEFRR A4 B FAKTCEUS(y” = 0.175,
0.066, 11.467, 37.260, 6.328; P = 0.000, 0.010, 0.001,
0.000, 0.012)FMRI(y* = 0.227, 0.098, 13.378, 41.170,
9.082; 2 = 0.000, 0.002, 0.000, 0.000, 0.003), CEUS#=
MR 87 BT Sh A2 45 i 4 & TR 5 B 2 Ak 18] R 2 45
i £ F (= 0.464, 0383, 0.000, 0.001, 0.334; P =
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0.496, 0.536, 1.000, 0.972, 0.563).

F-74
A 75 % ARSI I il BT P LA A 3 e AL,
T AE K 5 Az rk R oA 09 AR,

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

KR BE BB B, B IIRE G FSNEE T, SUR
ek EREs 2

BODIRE: AR B A o R R K AT SN A2 B sk & AR
TR KRABARTELFGFARLE . B EEYA
R A R 2 3k n% M- (magnetic resonance imaging, MRI)3% 7%
PR B, oA LR ERO B FHE, RERRA L
FHeEF XA TH WIS Ry 5 ik he, R 2+

A8 5 A W 2 A S MRS 3R 420640 % .

KHE. BEEERASRBEIIRMEEHIMNEERZEPINE
WL, HRENBHZE 2018; 26(13): 796-802 URL: http://www.
wjgnet.com/1009-3079/full/v26/i13/796.htm DOI: http://dx.doi.
org/10.11569/wcjd.v26.i13.796

03I

J-#IMiE & JE (extrahepatic cholangiocarcinoma, EHCC) &
— FRAER D LT A RGBT 3 EE ZH 4
Y, MR A A B (AR 38 I S TE S A 4y
Gy AT LASY R FFE 30 L iz v AR . e A
IR g AR Ik = R e, R AR A B BUR (Rl 2 1
v E A ), H55 R 2R mE AR O RIBON DI, RIS
A 25 47 DA SRS/ 4 W L S B 1 S )12 e
RRAE, RS R K. SR RS IR R (magnetic
resonance imaging, MRI);& H BTEHCC T Z [)fu A 77 1,
RHAEAE— € R FH PR, B Brikess, MAk iR
JHIE 22 G850 I BOA 2 53, 4h 6 2 5 R AR R S
ERHOR, # A iEFH R (contrast - enhanced ultrasound,
CEUS)Re % i 1 S 7993 4% 2H 2R3 1 1L it LA R Jo] TR )
L, TERFAUARATIRD . 4 W Ak 1 e A g 5L
JaE DL B i A R S At RGeS W T i
REFAMME™. T #8588 FICEUS SMRIZEEHCC 2 i o
IROR % 5, BB st 466 EHC C R Fo2451 IHE HH 8
o B AT T — Tl A, R R

1 SRR

1.1 A8 153%2015-01/2017-12 7 18] FBe 12 (1) BT 41 H
B B 46 (ECHHAL), INFRUE: (1A 5 2
K B a2 AT AR AT QRN RS (3)

2018-05-08 | Volume 26 | Issue 13 |



KRBT BEEFRADZUF RN MEE 2T PoIMEN L

R 1 EFER 0h=46

b= EHCC4A CBDS4H PD4H FIy? P
T () 50.62 + 418 51.33 + 559 49.93 + 5.33 0.877 0.418
MR, 7 (%)
== 28 (60.87) 25 (54.35) 23 (50.00)
1.156 0.282
M 18 (39.13) 21 (45.65) 23 (50.00)
BMI (kg/m?) 22.24 + 1.46 23.04 = 1.89 2251 + 1.55 2.821 0.063

RETRHEEAT ST G HOT. HeBrbrdE: ()& HE. 1
ey S5 H AR ()X AW 5T i 3 8 i e A7 A
P U ) (3)AE EEMR IR B 4% S, (4) & T 0 E
Jod B P il s R A 7 L R AR ) SRR X A, AR
[ B #8012 1) AR/ 45 4645 (CBD SA); i+ k
e B 16H, T iR IL kR B 30BIE NPDAL. BT
HREHEWZZEMERER.

12 7

1.2.1 BUS® Ui Z: {F H Affiniti SOF (5 2 35 8 &
G5 (Fo7 22 Philips) J FL M £ S4-278 5 45 Sk (i 2%4-2 MHz);
BEAMATTIES h, o R EEHE, DEFEM AT
MEMZ, F AR AT . PR . RHIER R AR 24 4, B
Ty SO VA= Ry N NI 2 D O ES Dl S EEREAN AP S
1.2.2 CEUS¥: % {EBUSH MIF LA I, 4478
75 3 5 7703 S 7S R B O (R A 4 7R T A, S
Bracco Suisse, [HZj#5J20030117 s, 59 mg), 7E1#
T TR P 93 N T T8 AR S mL, 2R )5 1R
12, BRGTR R0 8L, B R B 273 5
A5 J5 LS R N A0 8 ik (— MR I 3B K ). 7EE
75 38 5 A 2 A S RS /5 10-30 ) [Tk
(31-120 s)FIAEIR AL 120 sPAJR)BEATF 4, A2kt
I']-5i8 & fHh 28 (time-intensity cure, TIC).

1.2.3 MRI3 3% 4245 N HHDIR 15T 5 R REILHR R
1% £ 4:(35 EGE Healthcare) HT3#, BERH A=
J58 h, HCFEM, AT EL4E s W7 v A0 R T UL 51 F0 i
J F0 ] A T2W TR FIAE P MR I, - E B etk
P FEWTAL RN RO AG 2. 72 JE AT 3G 54, 14
MR 5% 1AL B I ] ey 6 V(s ot 42 S AR 4 5, 7 [
FEH 25, [E254E 5120080065, 758 0.2 mL/kg,
22 IS R kAR S A3 mL/s AR [ SN R G
Iy BIAE SRR O 5 5 20-25 s). TTHKI(70-90 s)AI%E
IRIAESF120-180 sLAJE)i#EAT 133

1.2.4 BB BB ITHEE R NG %, BE 2k
1244 A B A Lk VA R 40 Sl 405, MRIZ Wil
22 A EMRIEE VA BT 2 3 0, s st R
TEAE RS 22 57, U ER 42 B A B I k= AT 2 i A R 7
a2

1.3 #3547 ELBCEUSHIY 3R MR IZE A [ I 3 (3 ik
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WL TR D ZE B A B 5 Ak K T (4 A g o AE
R A B3NSR I 22 R, DUR B2 Wi E
“EbrdE” ) R ZRE TAEMZ(receiver operating
characteristic curves, ROC) L = Hpis & 7 XX+
ECHHIZWNME DL R 2 i R ie. 12 W R Re (B 3512 W
MERf . BURME . RES I BRI AN [ o
HE). HEZE = ZWR G NEU 620X 100%, Bk
P = FPE R N BRYE N R B T A2 X 100%,
Rt = EPIE AN HU (B N BB PR N30 X
100%, PHVETIAE = 2 BH P AN H0/(FLRE M B+ BH
PEAH) X 100%, FIVEFNE = HBPE KU/ (LT
N BA A X 100%.
Brit A TR KA A SPSS23. 03047 Kt ab B,
= R LS+ Ar it 2 (mean = SD)HITE R 7R, 4]
FERCR FH 5 22 0, PR EUESCR FHSNKGE; 105kl
KB (R R (%) T IR, o 656 b A 2 7] 2%
Jt. ELZ B AR IR T R bR (B A O SR FHROCHE
LR VP T R RE, 22 HIROC 2R 1, it 57 h 28 AR
(area under curve, AUC) 2 H95%CI. ArifEiRAIPHE. LA
P<O.0SN N EA G FAE S,

2 BR

2.1 mABUS. CEUSAMRIZ kI sF A 4 5 64 i &Y
A% EI1AJYUBSER] SR T (1328 3 IH 2 & (CBD) A
K md (s e gk prfa i E). BI1BACEUSKER, Af
JLCEUS T i M 275 £ C B DAzt s g, b g8g TR A
M, H AN ST 3G 50 (3 (0 i Sk 4B AL ), e i) 2%
SR B (A G Sk R), 1m0 52 3 ok B i
CBD(FH 7k FTHR); il F ™ K+ 48
T ER); B 1-c AR BRI T UINALF 34 5 MR T
EUE, wEIRAL T AT ILC B Dz vty 5 10T 5w BE 50 (14 e 5 4k
SRE RN TN LA A

2.2 CEUS#MRIR FF] B 43 3% /K -F 49 23 )b CEUSAH
M RIFE B Jik 3 () 184 538 7K S 18] ASAEAE B T2 22 57 (y
1.105, P = 0.602); CEUSYE [k 3HAN AL 15 3 i 7 (K 4
5 (1) L 451 43 93] 986.96%F1100.00%, B i = F-MRI]
13.04%F113.04%(y” = 50.261, 70.769; P = 0.000, 0.000),
2.
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® 2 BEESHRANHEIREANE N EERK YL 7 (%)

\ IR 16 SR
HEDE  mwm  mme 0 mes 0 SmE 0 SmE DEE 0 SmE 0 SEE meE
MRI 30(65.22) 10(21.74) 6(13.04)  0(0.000  6(13.04) 40(86.96) 0(0.00)  0(0.000 46 (100.00)
CEUS 33(71.74) 8(17.39) 5(10.87) 10(21.74) 30(65.22)  6(13.04) 28(60.87) 12(26.09) 6 (13.04)
xz 1.105 51.130 70.769
P 0.602 0.000 0.000

CEUS: BEEFRA; MRI: IR IRR.

1 RIFPREHOS SRS MATOMBEEOVATIEIR. A: BUSIEI%: B: CEUSIE%: C: MRIEIZ. BUS: Bl CEUS: ISR A: MRI: 7

SRR
1.0
ALK
0.8 — BUS
— MRI
— CEUS
06 — a4
fuuid
-
&

0.4

0.2

0.0 ! ! ! ! 1
0.0 0.2 0.4 0.6 0.8 1.0

2 [FEBIE. BRIEHRANZRE IR EISMFIMEERENZINE TIFhL.

2.3 m ABUS. CEUS#MRI# ¥ A M2 & 5 49 ROC
W & ROCHIZE B/, MHAMRIFMCEUS Wi T 4MHEE
98 (1 28 R THAR(AUC = 0.924, 0.897)% 5, TMIBUSHHIL
(AUC = 0.690), 7 L2, 3.

2.4 & ABUS. CEUSA=MRIZ Wi AT A2 & 5 694 7 2k
i BUSIZWITAMHBE JE HER R . BURME. SR
ISFT 12 U RIS e 0 {1 2 S 25 (K T CEUS (% = 0.175,
0.066, 11.467, 37.260, 6.328; P = 0.000, 0.010, 0.001,
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0.000, 0.012)FTMRI(y* = 0.227, 0.098, 13.378, 41.170,
9.082; P = 0.000, 0.002, 0.000, 0.000, 0.003), CEUSHI
MRIZ Wi 41 B A8 6 1 % T2 W 2k Re 1) AN 7 A2 G it
2T (" = 0.464, 0.383, 0.000, 0.001, 0.334; P = 0.496,
0.536, 1.000, 0.972, 0.563), .74

3118
JUEFEHCC A — PR I5 B 1 R, 2 A B B
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* 3 NABE. BEEHRANZHERREIMTFIME SR TER

(o)

W ERTS X5 IEIRE P IR P%cl R
BUS 0.690 0.050 0.000 0.593 0.787
MRI 0.924 0.029 0.000 0.866 0.982
CEUS 0.897 0.034 0.000 0.830 0.963

BUS: Bi8; MRI: #ZHiHiRAVE; CEUS: BB IEREA.

x4 #HMNABE. BEEEEANRMERREISMIMEE RN

LR R SRR KR FRERUINE PRERUIE
BUS 71.74% 60.87% 77.17% 57.14% 79.78%
MRI 93.48% 89.13% 95.65% 91.11% 94.62%
CEUS 91.30% 84.78% 94.57% 88.64% 92.55%

P<0.05, SMRILLER; °P<0.05, SCEUSHBEL. BUS: Bi#8: MRI: i LIRS, CEUS: BEESITA.

AR R ) SEEAE A RN L 20%, T I 4K )
FATH WA B R, EHCCRIR R ZR 2 2T i
AU B R BRI A B TR S EHC CRITRTT R,
o R AR VS R R AE A U, R —Fh
P, ZUERIEE I FRE &R Goe i i 27 2, CEUSIE
IS G G R, Bt v IR R R DA 2 4
AR A JE BRI, St s % S = I A S B
TEIRHEFE KT, b 75 B BRI 3S 5 BUAR 17 D e 14
Gy,

AR 58 6 465 EH C C 8 LL f2 9241 i 18
Wi~ T dE IR A AR R o AT @
HiF . CEUSHIGEMRIG E, AT LLE H, =Fis
7 75 A BRI b S RS X I R 2 A L R
7 B AT AR A5 105888 75 AH B, CEUSFIBE5EMRI
AT LI IE R B ARk, B G H s 7 e Jg 45 2 o
PG, AT DR — 25 W s A8 S R DL SR TR,
I YA T $ AL T N4 T e 4R, teab, @it % L CEUS
MIMRITEA [R5 K, 258 2R, CEUSHIMRI
TEBN KA I B BT [ AN AE G T2 22 53 (P>0.05), {H
CEUSYE [ TR F E IR 11 5 A3 538 1) L 151 43 1) 25 B &
{5 TMRI, X 588 75 18 52 B 3 577 5 MR T 2
RUATRIA SRS, B AT V2 B 1 58 A A i 5
7, FEB RS AN S IABR(SFu ) AR I fa,
FAYIE I R FR T 1, EARHURTE But sz, SF,
5 7 AR T IO R DA R AR 2R M RIS, AT
S RS AR AL T AR, CT. MR s 5 77
HHEL, A A SRR — A gl Mg R, HFEA A
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2.5 um, BOAT RLIE NG T D v E L P R 4 L DT
Bk AL, TR RN N i N 4141, CEUSYE
[T AN A SR S T3 5 S, AT P LA BE b e e 3%
5 IER L) 2 5, X 585 CTAMRIIHE 7 # F 1)
AR R 22 70, B A 2 I, SESe A
FRTT I AR T,

ROCHIZAZVEM 2 711 H g5 1A, ROC
2k Bor, N AIMRIFICEUSZWHTAMB & 1) 28 T
HA(AUC = 0.924, 0.897)% = H L 8% 5, MBUS
BAR(AUC = 0.690). ik} L3 A 7 5 s 2 Wi 2L RE,
CEUSHIMRIZ Wi FAMBERFER SR BUtE. R
B BRPAETE AN B PE TIME 35 2. 2 = T BUS, CEUS
FNMRIVS Wi JFF 4 M 1) 4% 02 WS Re R AN E S
7 XA CEUSIEZWIEHCCRIZ W URA S,
FHE5EMRI, TICEUSHIH . A, L5 & S &
HFHE2 Wi, HCEUSK TR 4. Seasss
0 EL AT G U, X T LS MRTJE O 24010 B
NP ZhangZE PN A iz v RS . IRV SE A
Jo Sk AN+ —F8 Bk AR I 18 14 5B T AT (AT 9008 55
7K, CEUSH] DU st T @B i ik s (228 A
AR 1 50, 2 Wikt 5 1 EMRIZR AL, v LAEAMRI
) —Fh Bk 78, SparchezZ5 Wt 5 H T 2458,
Granata:*"%} T R 9 13 200 3 FHCEUS A 55 MRT
KT f i H, CEUSTERR A H A8 9 2 W (124 B S MRI
AHACL, HAHR AL TEAS 1 X 73 A7 — 72 [ 3.

R, R HORTE R AN E 2 Wb A s
BB, P LME 5 A% iR 5 E 4 D 7.
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