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[ Abstract] Objective To compare and analyze the diagnostic efficacy of intracavity contrast—enhanced
ultrasound (IC-CEUS) versus conventional ultrasound (C-US) in detecting drain tube blockage after percutaneous
transhepatic cholangial drainage (PTCD). Methods A total of 66 patients suspected of drain tube blockage following
percutaneous transhepatic cholangial drainage at our hospital from January 2024 to March 2025 were enrolled as the
study subjects. All patients underwent both intracavity contrast—enhanced ultrasound and conventional ultrasound
examinations. Using reintervention (guidewire recanalization or repeat PTCD) as the gold standard, the diagnostic
effects of the two modalities for detecting drain tube blockage after percutaneous transhepatic cholangial drainage
were compared. Results The detection rate of drain tube blockage by intracavity contrast—enhanced ultrasound was
significantly higher than that by conventional ultrasound (positive predictive value: 97.78 % vs. 84.21 %, y°=5.114,
P=0.047 ; negative predictive value: 85.71% vs. 46.43 %, y*=7.224, P=0.007). The sensitivity, specificity and
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accuracy of intracavity contrast—enhanced ultrasound were 93.62 %, 94 .74 % and 93 .94 %, respectively. In contrast,

the sensitivity, specificity and accuracy of conventional ultrasound were 68.09 %, 68 .42 % and 68 .18 %, respectively.

The sensitivity, specificity and accuracy of intracavity contrast—enhanced ultrasound were all significantly superior

to those of conventional ultrasound (P<0.05). Conclusion Intracavity contrast—enhanced ultrasound can accurately

visualize the location of drain tube blockage, demonstrating significantly better performance than conventional

ultrasound. It exhibits outstanding diagnostic efficacy and holds important clinical significance for assessing the

drain tube patency in patients after percutaneous transhepatic cholangial drainage.

[ Keywords )

ultrasound; Intracavity

B M BT B A REL 2 i PR L A& TR, o
SR O AR RPEIRAE 58 8 H I R E , X R AR
i O 2 FIHE S R AR (percutaneous
transhepatic cholangial drainage, PTCD YE g —Fh ik
B AIRTT T, © A e AT B v o 1 DG
BTN A R SRR B RS T AR AL T S S AL
207 R PTCD T i FLH AR U R A
N BIEEAE RIS IFRAEAIAZS 2, Hohs g %
FEATA AR S AERR U o 3 S e R U A
HE SRR E KA R IR R R RSN R &
R T S DRLEAT A SRR | 2R 0F L O R T T RS A
S Pe s, Tz H T2 FhoR vh S 48 5 R I7 R0
Mgt s H AP R N B 7 5 5% (intraluminal contrast—
enhanced ultrasound, IC-CEUS )i# i3 5| i & A
R T7 2, NGB IR A B PRt T i ok
V2L W iff 3 P 75 38 52 5 FLEE 75 ( conventional
ultrasound, C=US ) Xf PTCD J5 5| i 45 3% 2E 6912 Wi
{5, PEH 2024 4F 1 H 2 2025 4F 3 H THRMER K
B 1% 2 U R e (LA R PR AR B ) #52 PTCD J5 BE RIS |
T TR TEI SB35 66 I PRGORLHEA T [T BTPE 3 A 5T

1 #ARERFE

1.1 —# 9 ®E2024 41 HE 202543 0T
A BEAT 2 B2 BFARTE 5 IR I 5 | 45 3% 26 1 T B R
66 B AR 4, WA 5 G 2E 47 B, 51 S A1
FE 19 ], Hoh gl IEsE4 S 28 B, L& 19 B ; 4Ei%

(66.38 +2.56)% . 5| A RIGFEA T 1261, £ 741
IEI5(63.34 + 1.78) % . WIdLBE AR, 25
TGt L (P>0.05), BA A b,

P ABRUE (D FR PTCD F- AR SRR , 517 &
PEEZEARFEIINR S (2) PTCD AT HAEA AR
JE B K R K AR s (B) 1A AE 24 h N TE R
T s (O T B Y I REE A TR BN (5) B
HIES 55 BTG R B A . FREARR K18
PRZE DA

HEBRARE : (1) JC B R B G K I & B S E AR

Biliary obstruction; Percutaneous transhepatic cholangial drainage; Contrast—enhanced

() FFAET=HO il B T REAS 255 P 1 2 2R R E
() A FEHAB T BE FHE A 1) 5 A4 AR AR S ki &2
AR ; (DRI 5 (5)IE24:S 55K Tk
1.2 Fi i st LI 7ER — RN St 11
PR A R PR T I T N P i R AT, e LA
R ABRAE (5 2280038 5 PR A T 28 B2 I E 5 A
SN2 e brifE . OUETH B KA, AT
1B AT R A AT T A M. R 26 1 B <R
I EAEFA I LOGIQ E20 #B A2 WX, L C1-6 1
FERR Sk, BRI %R 2 ~6 MHz, GRSk 8 30 B\
RS, HEAT H RLRE P AR A i « I 9T R S AR
B, NBIZETS A BRI RN 2 S0 5 A ik 12
It ARG A SE WIS | 45 2 DX Atk
FPWEE  CSRE A I AL B . QHEA T I N 7 1
SR AR R I TR A AT T AR . RHIEE
T A BES T A FVAE PR LOGIQ E20 # A2 WY, ik
BLC1-6 MBFEGEL  BREMIEEN 2 ~6 MHz, G,
A W52 MR KA Braceo A Hl A 711 SonoVue
GSFALTR O, HEA 0.9 % A L8HEEK 5 mLJG 7843
WIS, 115 0.9 % F AL L /K 3% 1] 1:200 1 He il
PRI i o BT GAMEME | I s iat, 45 1
BRI EARRG MERZ A (2910 mL), NGIZET £
PRI R % T 2535007 Bh AR ULEES | A B IHAS N 3 5 571
AR, QOB ABAE : AR AL S
H — 24 AN TGS Ji T DA B 75 108 5 R RIER 7 LR 25 SR
PR AN, 7E T ERAE T R A ABRAE LU 2
Wro BRI B2 L5mMEEANTL, T2
AL A 5 5 A e ABIE BRAL , 7 B AR~
INTETR, W 5 | i i (B ) 5 25 S 27 5 A
W AZ BTGV I, WA 5 R A s ZE (B ). X F 5
LN TCIEBE 1) B, 75 FHRAT PTCD AR .

1.3 waagtr OF S ISW LS A N &
AR A S A e e, B R ARSI A,
WREEE | A S A 215 ml DLA R S R el = i sl . Qs
BB RIS RS N R R B 7
PR H KT, D UAFRIR A ASRAELS A2 W S pn i, 2
BT RIAS [ A6 2 SO0 28 B2 P RRAS AR S5 H 38 5 [ A 2



MR AE2ER T4 2025 4F 5 A5 2 4% 55 S #] Contemp Intervent Med Eletron J, May 2025, Vol.2, No.5 . 51

FEIWIRLHE , 3G R SR AR | B
B . FHPETIIE

1.4 %it$ 7% RISPSS 26.0 & AF 17840
B T HOORE SR FH R AT A 2] H R e K
B s TR ORI LY £ s TR, A AR FH ek 56 . —
HOME 2 My 38 3 Kappa K 56 #4794l , Kappa {H <0 .4
TR — R 22 ,0.4~0.70 FTm—EE—%,>0.70
FoR BRI, LIP<0.05 B £ S BEA %t

%SLO

2.1 IC-CEUS., C-US# ¥4 R A BEHIiH
ST PR PR P R AT, DA BRI ABRAESS SR R S hnifE
66 151 B8 oL 5| It 45 3 2E H 3 v, i I3 2E 47 ) 1C-
CEUSIER L 44 BI(K 1A), %2 1 1], Jsiz 3 fil,
Kappaff 0.85. C-USIE#iK: i 32 f](& 1B), %12 6
B, W12 15 B, kappafiify 0.32, W 1.

B1 AEmAEARRE

T A IS TE PR IS SR i AN FE A BT 5 B O i IR P78 5 A SR IR I 7 f 2

£ 1 IC-CEUS. C-USiZHrgh Fotr ()

PRI AN EAE R4S

HESPIRI 2 i I Hit
IC-CEUS PR 44 1 45
B 3 18 21
C-US PR 32 6 38
[ 15 13 28
it 47 19 66
L 1C-CEUS MIESIHE AR P 5 5 C-US Sy HUEE

2.2 IC-CEUS. C-US#Wiatsetsz [C-CEUSHYR
TORE RS R L BHPE TR | B AR | e R S
C-USkitr, 25 BAGH#E L (PH<0.05), WLk 2.
%2 IC-CEUS. C-USiZWikhE 4 (%)
Ik REUE GRIT EPERING BIERRIE e
IC-CEUS 93.62( 44/47 ) 94.74( 18/19 ) 97.78( 44/45 ) 85.71( 18/21 ) 93.94 ( 62/66 )

C-US  68.09% 32/47 ) 68.42(13/19 ) 84.21(32/38 ) 46.43( 13/28 ) 68.18 (45/66 )

PaL: 22381 4.087 5.114 7.204 25208
P <0.001 0.035 0.047 0.007

1 IC-CEUS M IE A 152 s C-US i MR

<0.001

3 g

PTCD AR J5 5| it 48 34 % o How UL H ™ 8 W IF &
JiE , A AN B2 KT AR BE, AT S SO RN |
FUE R BRI AS 46, P B R TS L
AL 2R X R ARTE RS PG AR 5 5 | A T O, (A A7
BRI bR | 1 R A AN e S A A SR R
P, PRIHBR A T HRE L IR R B i b L
JE A AR EE SRR IR IRA RS W AR |
SEAR GG XTI A PR A SRR R
YT AR P R I AR SR AT R | Bt R N b2k
HAFSLE | Huang 251 0] 1 500 1 e A I FH A T
TG , UESE TS I N R v R A A BRI A T
P, FEXARR 1 2 S AT T HGE AT D A
SonoVue FE N/ 7S HALE , & —FhE TSR, # B
Rt | 2otk ARyt |, i e B R A HE
W, TR TR BOR S R R
O N Y N G A R AN BT R T A R TR = 94
FEAS L5 A | W TS | A B I A B SR 10
A ST 1 X5 L T P R P i R AR
FERFRGE SRR S5 5 1 8 5 ZE 2 Wik B, TESE T 15
TE PR P AR 2 T2 WS b L I TR
o H IR 5 (9474 % ) FIER R (93.94 % ) J5 1 4%
PR . A0 T AT RS AS B B R  JTE PE
T 5 AE — 2N T A BE A 4 5 B R 95,80 % | iR Ky
97.10 %, SAMFFRLE RANML . H WIS W5 | i & b
58 T U AR AR (68.09 % ), 12 R 48w , HE N AT fig
JEAE TR P AR R 51 A N B SLE O, 6T
T PIIRYE R # M S5 2 R R AR e A B, e 5
SR B PEIS IrEs J 1 TR PR i 5 R i
RS AGITRAS , SCBl T X5 A I MR Y 4
RS o WA AR TE T A0S | SCHT T A 5 7
TERIAS B IR VR Sl Fe ) L YT R AR 2T,
T R 0 ] G T A A I R A IREAS s MBS A
SRIE IR v 50 SRR B T S ek 42 S
BEPRZEIS S A0 SRR W By BRI | s



. 52 .

M AEZER T4 2025 4F 5 A% 2 % 55 5] Contemp Intervent Med Eletron J, May 2025, Vol.2, No.5

Wi AR S S T A5 2 (R AR 4, BR T 28 % 48 s 1)
PEM DI RENE ELEEVPAL , MARAS I A B T A 9% b
DY 7 T B T B B IR TR S R RRie R R
TR 5 I T8 PSR i R 0 1 iR2 K 3 B2, BT
AT W 5 T = B —, S I8 A e Tl 5 AR R
Y59 S 20 RN B8 T AT B T R B ARG
1C-CEUS 54 71fE (% Kappa ik 0.85, £ HEA 5
JE Bk, AR AR Gt S, BRI T )
RE R IRTE IS W & 2 AR J5 I R 0E 1 B 35 e 3%, B Bh T
A RYLSR | B RAERISTH . AN , ARBFFER I s
TH YR P A S AR AR B AR R BRAE | KA AT ]
PEERAE , BRAEAF ST AR & A M ST R , (BT A%
T BRI BN 4 (0.5~1.0 mL/s ), AP
Y0 A SRR FRRGE R S m XS . B, AR 98 IR AT
FEREA A PR b AR AR B | S50 003510
PEB R REEA | 2 p PR RTRE PR S — A 50 E

ZE L ITIR S IE P S R R — R AR ERR Y
PTCD RJG 51 E T2 Wik, Has Wik fe o &t T
R TR PTCD RS SRS L EEE
(I AR 5 S, AT PTCD A S5 B8 51 7 B 4% 22 10
PERAR A T o

F AR FAEHNFAREEAZF R

Sk

C1] Zssfl, R BRI B R L) 1. APARBES L
Bk, 2025,37(1): 61-67.

[2] Zerem E, ImSirovi¢ B, Kunosi¢ S, et al. Percutaneous
biliary drainage for obstructive jaundice in patients with
inoperable, malignant biliary obstruction[J ]. Clin Exp
Hepatol, 2022, 8(1): 70-77.

[3] Nikoli¢ I, Radi¢ J, PetreS A, et al. The clinical benefit of
percutaneous transhepatic biliary drainage for malignant
biliary tract obstruction[ J ]. Cancers, 2022, 14 (19): 4673 .

[4] Cai Q, Wu X. Ultrasound-guided percutaneous
transhepatic biliary drainage for distal biliary malignant
obstructive jaundice[ J . Sci Rep, 2024, 14 (1): 12481.

[5] Turan AS, Jenniskens S, Martens JM, et al. Complications
of percutaneous transhepatic cholangiography and biliary
drainage, a multicenter observational study[] ]. Abdom
Radiol (NY), 2022, 47(9): 3338 -3344.

(61 T, gk, tAMn, 45 . el Az BB 5 A v 7 4h
B N T ARG T m S BAEAT AR [ ] e I PR
ZHMRHRRE 2024, 29 (12): 716 -719.

[7]  Xu EJ, Zheng RQ, Su ZZ, et al. Intra-biliary contrast—
enhanced ultrasound for evaluating biliary obstruction during

percutaneous transhepatic biliary drainage: a preliminary

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

study[ J ]. Eur J Radiol, 2012, 81 (12): 3846 -3850.
Sescips, FEWY, FRTRI, AL 2 IR B S R AR 1Y
WIWIFRAERBIG )], hES AR SIRIT, 2011,
8(1):26-29.

Labib PL, Aroori S. Intraoperative ultrasound versus
fluorescence and X-ray cholangiography for the identification
of bile duct stones, biliary anatomy and bile duct injury
during laparoscopic cholecystectomy: time for a randomized
controlled trial?[ J |. BrJ Surg, 2020, 107 (11): €563.
Urade T, Fukumoto T, Tanaka M, et al. Contrast—
enhanced intraoperative ultrasonic cholangiography for
real-time biliary navigation in hepatobiliary surgery[J ].
J Am Coll Surg, 2014, 218 (2): e43 —e50.

TRHFE , AL, FRIRAL, 45 . 225 AU T AR P S S A
GG IR AR LT ). AR PRES MR AR 2
T2, 2017, 6(5): 401 —404 .

Huang DY, Yusuf GT, Daneshi M, et al. Contrast—
enhanced ultrasound (CEUS) in abdominal intervention
[J]. Abdom Radiol (NY), 2018, 43 (4): 960-976.

Yusuf GT, Fang C, Huang DY, et al. Endocavitary contrast
enhanced ultrasound(CEUS): a novel problem solving
technique[ J ]. Insights Imaging, 2018,9(3): 303-311.
Kim S, Chughtai K, Brahmbhatt A, et al. Contrast—
enhanced ultrasound as a problem—-solving modality: tips
and tricks[ J ]. Ultrasound Q,2022,38(2):103-115.
Zeng W, Yue X, Dai Z. Ultrasound contrast agents from
microbubbles to biogenic gas vesicles[J]. Med Rev
(2021),2023,3(1):31-48.

Luo Y, Lin D, Tian H, et al. Classification and clinical
application of ultrasound contrast agents[J ]. Ultrason
Imaging, 2025,47 (3 -4): 153-167.

B, e, de, S RIS PR S R A I
RERHAR BE VA P ST ELLY | TR AP MR TR
ML 4R, 2018, 7(3): 226-230.

WRifE% , WA, T, 45 R A B T L b Y
NHILT ] BRI RRR #2740, 2018, 39 (4): 62-65.
Campo I, Granata A, Derchi LE, et al. Tips and tricks for
a correct interpretation of contrast—enhanced ultrasound
[J]. Radiol Med, 2024, 129 (4): 536 -548..

Miiller T, Blank W, Leitlein J, et al. Endocavitary
contrast—enhanced ultrasound: a technique whose time
has come?[ ] ]. J Clin Ultrasound, 2015, 43 (2): 71 -80.
Zheng Q, Ou D, Xie F, et al. Contrast—enhanced ultrasound-
guided percutaneous transhepatic cholangiodrainage is a
safe and effective procedure for patients with malignant
biliary obstruction and stage 3 chronic kidney disease[ J ].

Eur J Radio, 2024, 181: 111761.



