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[{#E] Bry 45314 # 5% (contrast-enhanced ultrasound, CEUS ) & Pk 45 &~ 5% % A7 2 12 4 Ib 8 b B B A %
B ey m AL, FiE WS AT 2018 7 A—2019 F 10 A 2 Lk A3 KA E R F AREIE L
BUeELAERERLE(EAAZ=1em), A EZRKIYEZFHARFF CEUS & 45 )7 ot 7] 58 B W &
st CEUS % R #4752 547, -4 B % 3K T AE4F 48 8 2% (receiver operating characteristic, ROC) # ¥~ CEUS #9#
Wik gk, R REBEEEMAREHRELERSAENBEERNL(n=16)F I BEERNL(n=17), CEUS E K4
MR R GEE R EAE R kY AN ERF A% FEL(P<0.001), CEUS T 3F4& &9, 3 It g P BRI 20 49
b AhatiE) P ¥ adad ag ) Gk 0% AT ) A H AR B R 39 R B 42 T AT B b 8 R 48 ( P<0.001,P=0.008, P=0.013.P=
0.002) , CEUS & ¥ £ % 5] % 406 B Ao 45 5 ) A 90% A= 75% ,ROC 1 £ F @4 A 0.775 ~ 0. 892,
CEUS SE 575 b I 3 b 55 3E b 75 M2 B P BB 3 66. 7% (22/33) , B4 4565 BT E#5 5  87.9% (29/33)
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Quantitative analysis of contrast-enhanced ultrasound in diagnosis of

polypoid lesions of gallbladder

MEI Jiang-jun' , SONG Ye', ZHANG Xia-jing', MA Ying', HU Li-hua', XIANG Wei’
(1. Dept. of Ultrasonography, Shanghai Unversity of Medicine & Health Sciences Affiliated Zhoupu Hospital ,
Shanghai 201318, China; 2. Dept. of Pathology, Shanghai Punan Hospital of Pudong New Area, Shanghai 200125, China)

[ Abstract] Objective To evaluate the application of contrast-enhanced ultrasound ( CEUS) quanti-
tative analysis in diagnosis of neoplastic polypoid lesions of the gallbladder. Methods Clinical data of
33 patients with polypoid lesions ( polyp diameter =1 cm) of gallbladder confirmed by operation and
pathology in Zhoupu Hospital from July 2018 to October 2019 were analyzed retrospectively. All
patients were examined by conventional ultrasound and CEUS before operation. The time-intensity
curve was used to quantitatively analyze the results of CEUS, and the receiver operating characteristic
(ROC) curve was used to evaluate the diagnostic efficiency of CEUS. Results According to the
pathological results after cholecystectomy, it was divided into non-neoplastic polyp group(n=16) and
neoplastic polyp group(n=17). Qualitative analysis of CEUS showed that the wall of neoplastic polyps
was not continuous, which was different from that of non-neoplastic polyps ( P <0.001). CEUS
quantitative evaluation showed that the rise time, mean transit time, time to peak intensity and fall time

of non-neoplastic gallbladder polyps were significantly shorter than those of neoplastic polyps ( P <
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0.001,0.008,0.013,0. 002, respectively ). The sensitivity and specificity of the CEUS quantitative

parameters to differentiate two groups were 90% and 75%, respectively. The area under the ROC

curve was 0. 775 to 0. 892. The diagnostic accuracy of CEUS qualitative analysis for neoplastic and

non-neoplastic polyps was 66.7% (22/33), and the diagnostic accuracy of the combination of

qualitative and quantitative ultrasonography was 87. 9% (29/33). Conclusion Qualitative ultrasound

combined with quantitative analysis can improve the accuracy of diagnosis of neoplastic polypoid

lesions of the gallbladder.

[ Key words] gallbladder polypoid lesions; contrast-enhanced ultrasound; quantitative analysis;

differential diagnosis; sensitivity

AH 4% B A #£9% 4% ( polypoid lesions of the gall-
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(Mg JORERRIET ) Al e o 722 (IR T sk 2L A
RYEE R A, AR 2B 95 A2 15 PRIGIT J7 58 M H:
Tifg 22 AR K S ER, 38 LU A S A Bk
IMER SN2 W RS, BN KEHA =1 cm
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24 20% 1 B ST AR SR A2 1. 7% 10 B 1
BB R, W F AR =1 em AR S
PRERFT , WA S 501 2 R 75 < I Pk W 8RR
ST ORI O . H FUHE 7= X IE 8 B RS W R AU ¢
5 (32% ~90% ) , [EAE S W RE 1A 2, A 01 i 4%
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Stk kR Y AR AR R X A B TR
FIELE ke 1 B P R A8 2 W o R ) {ELE T
e £ LT 5k, 25 % M BL g F ) 22 71
CEUS & it 43 BT #0447 22 H o b PN s 5 390 At i
FOH 1 Y B [E) — 5 B il 26 (time intensity curve,
TIC) , FRA545 T 1 240, B i % W B2 W A Py
WHETEAE R . B, A 4 EX CEUS 45 44 i TIC
MhE o, AW B R A S e PR &
FETATITTE ELAE = 1 em (1 IH 52 Mo 1 80 IR 25 5112
W v 8 R AL

1 #ZRETE

L1 —fFH

PEBGE AR 2018 47 H—2019 4 10 A T L
B 1% 2= e 5P s S il 15 B k12 i 3 33 491 220 B IE
SR IR AE R PR S AR N SR 5, Horp Bk
B 13 ], LR 20 B, AR R 54~ 87 %, - IAE
1%(65.5+6.4) %, B Z R H ALK K BLIRZE B
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o BAFRUER . (1) MHFER AR LR PIESE ; (2) W
K ER =1 em; (3) B [T A G A A
IFABAE TS GEERA SR EA . HEBRbRIE.
(1) F#E<18 %5 (2) Z2EA KWL (3) ™ H
FFEIIREAN A3 5 (4) A S O WIAESE A AT |
HREMSh kR R, ARBFIE Zead 1Al 5 2 2 B B
JeE JE R B B A B 51 2541t ifE (2021-C-081)

1.2 MBEL5F*

1.2.1 ®#AE ] EPIQS M A AL A% (A
ML TAEH, far22) ,2~9 MHz IRk HRE 25 8 h
DL b BUREMY, ansf 2 & B, kR e K
SRS TR A 208 FIURE P R A JIH 5% K 2R3 i 4
EA N TRE 13750 S W< N N 1 2SI |77 5= VA R 1
THOL,

1.2.2 MFEEY WSS, TN R E T
W 2k, B O AR 00 B 1k, 8 7S T 52 L AW FE %K
0. 08, 1% FH #5152 77 ( SonoVue , & K | Bracco 2y
H) , BARERKIEST 2.4 mL, SRS EIVEA S mL 4
FRER K, EE M v 5 I LA [R) IR B T 85 I 52 Ay
S LA A]Z) 3 ~5 min, WRPIEE AR AT 2E
WIAESS— YK CEUS J& 10 min FRVES 1 R, B Y
S S GG TERE S b, At E—25 208,
1.2.3 WEEGR HWAEBEREVEREFEE
A EEEMG A FIRUR 40 B, (1) BRI AH . 3
SR (10~30 s) FEGRIGHT (31 ~180s) . (2) 3
SR+ R R TR B I O S B R T R AR A 4
SRAREE 43Ry 4 B, BTG o IR o8 | S5 5 | s
B, (3) ERRAL. B AL N RS ROk, S
Bo) AR NG, (4) HEREE . JEZEAIRZESE,
1.2.4 ZERMN  NHEER B W IFIEE 3% BIE
T AR FE R A2 S5 BT B R A S A IE DI fE
PB4 BRIX (region of interest, ROI) il & 7 14 5k ¢
Sk A b ) E R BT L R AT T A IR T B A S
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MR 4 BRI R TR BB B R ZE 1S T R A 40

il

F 2455 A ROIL, A h4e i 1 TIC fhk , I
KSR ETHIH] (rise time, RT) (WEE{E 3R ( peak
intensity, PE) . °F 3 i i B [8] ( mean transit time,
MTT) ik I& T[] (time to peak, TTP) . i1 iR B[]
(fall time, FT) A1 T [ F2 (area under the curve,
AUC)
1.3 %itzan

fifi[f] SPSS Statistics 22. 0 HEAT 40 M7, MW &
SRR R ] Py (P, Py ) 767, 411R] 22 1Y
FEBER VR I T3 B o A3 28 BORM TR x°
B3R Fisher REAARTES , HLAE Mg 1 2 1R R e 4 2,
DA R B HLER 75 L CEUS 4#1IE, P<0. 05 N2 34
Gl S, WG, i ROC IhZRITAhAT i 5245
P P T 5 S S W (L, Dl T2 00 28 2 i AR
ke GEvH RN B2 AR 1 (1) 41N A D6 R BOR A WAL
(] PR 1 0 BT B —BePE . DU TR B A &
Giithr: 0~0.2 M%i22,0.21~0.40 J—f8;0.4~0.6
4 ;0. 61 ~0. 80 AT ;0. 81~ 1. 00 %I —FL,

2 & R

33 A E B E AR E RS A 16 B, iR 1k
B 17 0, ARRRETE R A LS 12 BRI 4

F1 BHEEFENEFOE

BIRVEE A o I vk S A AL 5 i 12 1, IR 1

11, Bged 4 151,
2.1 FARFE

M B R BRI R FAEME RN, B2 5%
BRI, 2R AFRIT#E XL (P<0.001, P =
0.002) , #0223 8y 1l 3L A5 o, Bolgee v 8 A Y
FEAE/D R MLRAT 5, i A e 14 8, PR RS 43 T i 3t
{55 (P=0.001), W31,

2.2 RBEEYTHSH

2.2.1 FEEAKCSE 13 IS R R W R g
PR G ER | B i U 2 e B R (IR 5 5 4 {3 JIE
BRgE b 3 BRIy S R[] R kg 1 ] R
ARG G 15 0 A SR IR ARG 5 16 B NZE B
T 14 BRI R PRk RS, 2 R IR AR
e, i I IO (R 5

2.2.2 HBmEX 17 GIMBEERESANSE 12
B3 B R 15 00 |5 BRI AR S 58 5 16 Bil3E
PR PERH S B A A 15 BB R A s 1 i
PR AN 5 5

2.2.3 EEEZME 17 HIMEEERNTAE 12 4]
PERERTESE 16 B bR 1 8. DA v 8 BE 34 37 282 5 A
(P<0.001), W% 1,

FERFHINESESITER

Tab.1 Results for qualitative analysis of conventional ultrasound and CEUS characteristics in 33 patients

5 AR MR L IRITER A (n=17) , }
- (n=16) BLHE(n=4) B (n=13)
BRI
K/ em 1.2(1.1,1.4) 1.6(1.5,2.1) 2.5(1.8,4.6) <0.001  0.134
BB (A 24) 14:2 3:1 10:3 0.854 <0.001
BARIEE (R T0# ) 15:1 4:0 1:12 0.002  0.835
SR L ([l s /25 BT/ g [l ) 10:5:1 1:2:1 7:6:0 0.589  0.378
BRREE(TEm i/ SR LI ) 13:2:2 1:2:1 1:2:10 0.010  0.090
JI R S VE (SR AR 16:0 4:0 5:8 0.052  <0.001
CEUS $#1E
TRBE a5 15.0(9.1,28.0) 13.8(5.0,26.0) 15.0(9.2,27.8) 0.387  <0.001
ISNAIANIIRER kW N QR VA 53 KV 2 v 10:3:3:0 0:3:1:0 2:2:5:4 0.145  <0.001
AT AL
B PR (5 A A 15:1 3:1 9:4 0.772  <0.001
BRTEIR G (12 2/ 1:1:14 0:3:1 0:2:15 0.344  0.062
JI A RE T SV (S ANTESE) 16:0 4:0 1:12 <0.001 0.0523

2.3 AFEHEY TIC TEFH5H

JOE T P L A JOEL A0 e R A A B it s T L
Bl 1(TIC #hk. #EathZmngE 8 nm, EahdhiE
HE) | 2 15T 43 B 45 2R 3R W AE s v B I Y RT,

MTT TTP F1 FT B J T 4 2. A (P<0. 001 . P =
0.008 .P=0.013.P=0.002), W3 2, ## ROC fh
2, I e SR i et 2 R R TR 1 L TR 1Y
R RS 53500 90% 1 75. 0% , WLIE 2.,
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Tab.2 Results of quantitative analysis for time-intensity curves derived from CEUS examinations

e MR PEE A (n=16) Mgt A (n=17) P k
RT/s 5.3(2.8,8.0) 8.1(5.8,15.6) <0. 001 0. 887
PE 1228.9(220.4,16 567.0) 1226.1(83.5,6846.5) 0. 899 0. 847
MTT/s 19.4(4.9,19.5) 34.5(15.8,111.3) 0. 008 0. 564
TTP/s 7.9(3.9,21.5) 12.5(7.6,33.9) 0.015 0. 887
FT/s 8.8(4.8,25.8) 17.5(12.2,39.6) 0. 002 0.778
WEE R E] AUC 3363.4(486.1,51632.1) 8221.3(328.6,22739.9) 0. 170 0.752
THIRmfE AUC 6934.5(1034.9,83377.9) 14 460. 9(8 695. 9,40 269. 8) 0.143 0.776

E1 REESNER.TIC HE&RRFE
Fig.1 Gallbladder polyp CEUS, TIC curve and pathology
A B: H[EEEE A TIC MLk F ¥EE]; C D IR AR TIC Lk
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Fig.2 ROC curve of RT, MTTP, TTP and FT

2.4 CEUS T HALAZZU W
Rl 75 3 5 2 IR R 23 A, 33 191 S h a2 Tk
HER R 66. 7% (22/33) , A 16 5 5E M K 45 & TIC
MR E 23 iz Wi e 32 Ol 87.9% (29/33) . H
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®3 CEUS ERGEEESINSHIEESA
REBMERMRELE R
Tab.3 Comparison of CEUS qualitative and quantitative

analysis in the diagnosis of benign and malignant
gallbladder polyps
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BRI M2 AR FIFAMEE AR IHE R 5, vl L
AU A TEA I R B (1 S S R P A TG B8, O
FHRAETRO e,

ARAFFEEL T LR BEUESE 1Y) 33 4] PLG 95 K1
T SR T R R AL, WL R S R T R LA A
KN BRI O MLRAT 5 55 0 25 S AE P 1k B A 2
S W B it 23 X (P<0.001, P =0.002,
0.010) ,i% 5 Cha %" g2 5 —5, HitkHgE RN
KN FEIAE RN I A5 5 B A AR FE A,
X CEUS %553 7R s vk 2 R & 70. 6% (12/
17) N5 BE 25 44 57 2 i IR A g 14 8 1R A8 2 I 4
RE Y AU W 3% 22 M 58 8 (P<0.001) , Liu 517
T3 s 2 B JIF 58 B 5 ) 1 e DR X AR | 2 1 2
BA LYW A, P 75 3 5 15 MR
JUEL AR e A 5P o) I I L PR A 1) S S LA
—EE XL,

AHFFE A oM 4 R o AR R S Y RT
MTT TTP 1 FT P& Ttk B A, 25 BHA 5
TH2# 3 L, ROC 2R B /R X 2L 5 2 S 302 W R 0%
5 90% ,F BN 75% . Bae %S XF 42 =1 cm fH
5 R E AT CEUS E 40 M & 3R, 3R s
2 PR R R 6 R R T R N A g
P, A B PES AL2H RTVTTP ¥/ TR 2™ |
XL ARG AT G o (HIEX — 25 AN
T AT 38 DA Ry P 78 e A < PR Y
TERE S, A 1 A I S e 28 rp 20 O R R
— 225 RWFGEE L AT AL E e L BRI R
KPR R SR I T L PR, 53U Y JIE R R A 2
AL (B A i A5 14 22 | i A ek o AR, i
SR BRI T AR A (S A e v L A A
Eb, 3% 6 A A AR T /N R iR Sk B2 212 R
fEnl e 4 S 2Pl BRI CEUS 24U, 41 RT MTT
TTP 1 FT £ TIC & rh 2R, i, 5
2 ORI T g ok RCEE (3 1t 79 AR A B, R 28 A
JIE A 1058 R GEAN ], R BEAN phy IR Sl kAL, - [l 3
2T K R B 43 S, 3K AT B e 3 0P 3 T e
RFEMIRHR Z— . Xie %2 (RF 58 245 KR W], 104
B (91%) Lt R RR G AR (17% ) T 45 5 W5 3 1
AR IATHIR X 5 ARG A5 A —3, X ] e 2 A
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