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Diagnostic value of contrast—enhanced ultrasonography for active Crohn’s
disease: a systematic review and Meta—analysis

TANG Xueyao,XUAN Jiqing, LI Xuan, LI Mingxing
Department of Ultrasound , the Affiliated Hospital of Southwest Medical University , Sichuan 646000, China

ABSTRACT Objective To systematically review the value of contrast—enhanced ultrasound in the detection of active
Crohn’ s disease. Methods Literatures that evaluated the diagnostic potency of contrast—enhanced ultrasound in Crohn’ s
disease from establishment to January 2020 were searched in databases including PubMed, Embase, The Cochrane Library,
CNKI, Wan Fang and VIP.Two researchers screened the literature , extracted the data, and evaluated the risk of bias of included
studies based on the QUADAS-2 tool.The Meta—analysis was performed using Meta Disc 1.4 and Stata 12.0 software.Results A
total of 16 articles were included, involving 18 studies. The results of Meta—analysis showed that the pooled sensitivity,
specificity, positive likelihood ratio, negative likelihood ratio and diagnostic odds ratio of contrast—enhanced ultrasound in the
diagnosis of active Crohn’s disease were 0.94(0.92~0.96),0.76(0.71~0.81),3.30(2.60~4.10),0.07(0.03~0.18) , 64.72(27.87~
150.28) , respectively. The area under the curve was 0.92.Subgroup analysis showed that the enhanced curve had the highest
diagnostic value (area under the curve was 0.95) , while the presence enhancement, enhancement patterns, and relative
enhancement were less useful (area under the curve were 0.92, 0.93, 0.85, respectively). Conclusion  Contrast—enhanced
ultrasound has definite diagnostic value in the detection of active Crohn’s disease, especially under the condition of using the
enhanced curve parameter as the threshold.

KEY WORDS  Ultrasonography ; Contrast agent; Crohn’s disease ; Systematic review

% RS — R K BE A R A MEAR AR SR IS S PR RIS Wl W R B R B AU Bl S

RV, W K B Wi BT B H LT mia M B A oS R E ROR SR G AL, F AT M JC R —AY
it AR R E B W . B BURLL B bR R I BB X U R 3 B0 S AR R 2
RAE KA BRI SR AL, i PRAE AR R AE 52 2%
ZAE . NI, WP 6 SIS E 6 12 W AP A

YEE B3 :646000  PUJIIAE YN T, VU R BE R B i 2 e 75 Rt
EHES 2= A, Email : Imx526@sina.com

SN I PR AR A 1, T B A BE it A M SR 4 2
P8 ML 9AE T T AT o TR B B A S R 2 R A Ay o
L B RRE B A RN IE ARG TR . WP PR TR A S W R I AGE R E S T i



. 430 - Il A 75 BE 24205 20204 6 H 55 22 855 61 ] Clin Ulirasound in Med, June 2020, Vol.22,No.6

VAL 50 2 U 1 Sl 0 mT SE 4k s S5 A F R O Gl |
7 3 R A o E RN T R R T RE R 2 i 2
PERE T 5 MRIFI CT #8836 . M 75 1 5212 W s % R 1
ik B B A, (H R AR 5 2O R AR B/ F 5T
NG IS R] K SO TR, FLA$ i 9 =2 [ ) B0 P e
SYEAEERZES NI MRS ST SO A R .
R, A SR X R 7 i R 2 W e 2 R TS sl G
FEREAT Meta 5381, LI R 4 5 T R 5 1 5 12 W e %
JEUI I Sl P FE AR A B A e SR AR AR

BARETE

— SCHRK R M BERHE

ALK PubMed . Embase . Cochrane & 318 . H
FEL R P 5 B0 e A R T A P T R 12
i % R I SR i W i G R B R D
2020 4 1 H o 92 K5 % 1) A Crohn disease ., Crohn
CEUS . Contrast enhanced ulirasound , Contrast—enhanced
ultrasonography ; 1 SO Z 0] Ry v B s e & R
W5 CEUS, RHIF@RS A B A4 & 1) )y Xtk tr
K g%, HOWAH OCSCHR 19 2 2% SCREEAT T IR R, LU
FPFEAR IO OC SRR

Z SCHRAN AR AE S HE B v

AN OBFFE A, B NAMA T & RIS
1512 Wi v B R TG B0 1 032 WP K s @ BiF 5
%o MREEAT T sk v B U Y RS, R AR IS R
FEUIRBR s @2 Wi i o R POl Syl 7 i 52, R
FHAE S I R PE 3 R 58 LUK L e sk =
AMEAREWINE RS bR e s @SR bR B 5 %
S % RIS SIS W A B R S PR RUSR L
FIPEARLSR L 2T AR L S 321038 TAEFFAE (SROC) Hf
LT HEBRARAE : QAR ook @ EE kR
(18 SCHR (AN A A i e R Bl it B AR5 ) 5 B WUk
BEVEIR SCHE ZRAR AR 1 RO RS A @R AR <
10 {5 SCHIR ; @4 B EICHE A BE TR A% 2 1 SCRik

= SCHRI % M BRI

PR 44 F 90 3 AR AT T 19 9 N B HE R b v ik ST
HEAT SCHRT I L BORHIZ B, I 28 U, i WA —3
Il IS P R AR . SEIBON AL O A
2 EH R R RN WPREAR FEA & CF I AER T
BBz WibR e e B B E S a2 Wibr v R S i
SR BB L 75 3 5 A AR RSk i R R AR
i HUFE A e B R TG s M2 W 5l A s s T 3
(i) o B (i), DA e ECBHPE AR BEAE BB M B A 2
Wrah 2R

YN ATSE Y T E PEY

MG 5T PEH B 9 44 BF 55 35 2K FH Cochrane
BMEMESE B QUADAS-2 T Hh s7 gE 473452 %
T H— A5 0 A e 5 Fr A e B hn o e 151
TR R G O 4 Mk, 2R 134N H . X — T A%
H 3T 25 e U™ RS NI A B 4

o Geit b

I FH Meta Disc 1.4 314, 2] SROC - I 5 4347
B MEA ToJE IR bR &, 3T Spearman #5¢ £
B VAL A OB (RO 5 R 0 S Bt . 4 JC AR
FEAEIS 2R XA S 1158 2 F 90 45 2R Z 1R i 5 12
SR IFES G P BEIPAG BT RN, 45 P<50%,
SR JH T3] 2 S80S AL AT G 01 5 S, TSR FH B AL A0
BEARY  Fi BROAT B8 7 A S BT Mk 1% PR 3R i AT 20 43 A
FFB — IR a0 A SCHRA T SO 73 B LU VP4 BiF 5 45 2R
MR E M . THEA IFEUSME RS FHPERAA L (B
PERISR L 12 W LA b B 3 95% vl {5 X a] (CT) , FF
T SROC T T AR . R H Stata 12.0 AF 22 1 s
S| g0 AR R R AW AT . P<0.05 2K 22 A e it

# R

— CHRRE R &

IR AL A 304 5 STk, LG 25 5Bk SC
Mk CELFE P9 25 N A 5 10 Sk 79 5, Meta 53 B 3 4, 25
R 22 R 4, SV E LR S R
AN EMEIEA 2N SCER 6 ), AN A 165
jC@([S_ZO:O

T B SCER B FEAS RN S BT Y

YN 16 5 SCHR R 12 5 3 SCSCiks e 4 5N
R SCSCRR T 3R 913 4 e 2 R (H e 2 R Sk e
() DU A i BB H ) o 45 SCHRI AN AT 4 1L
Bk, o, Paredes 25 PSR AR 2 B A& R G
FIXT 4, Serra S IFFE AT 21 B85 17 i T AR A %)
%, Ripollés 55 K B H A 451 B BIF 5% X 52 3 #6 M
TS G AT IR B VI BR A 5 114 SCRE 8 1 L B A
A S ELE AT O v % BB B2 W B , Robotti 257
AU FH T S 56 %1 R 5 SR AR gt 1) ST W 5 i A7 Sk
o7 2o K S R R L B 1R SCHR Y Levovist
A, H A {8 FH B9 SonoVue ; 76 #8 75 15 52 B {H 1€ £ 7
AT, 3 Joei SCHRTS 1V 5 DUAE A 15 5 o 0 2 e B R 1Y
TG Bl 6 % SCHR'S 127110717 o P A X 3 5 R I L S
SCHREO- 12055 P D 5y KOk K E 5 4 e Sk e
VERELIS i 2ok F e , b Giangregorio 55143 B



Il A 75 BE 24 205 20204 6 H 55 22 855 61 J Clin Ulirasound in Med, June 2020, Vol.22,No.6

+ 431

g% 1 385 7 ORI 58 1h 26 0912 Wi RLRE L Quaia %5253
SBIFSE 1 ORE T 3 i R G it 2 2 WAk RE IR UL, X
PR A~12 Wb 1 1) A SC 508 4 4 B2 O — > 20 ST 1 8
WA e IEAT FITA WS 0 Meta 23 MEERE , ISR B 5 h
EFESW R e I . W 1. ARWFSEIrgl SC
BRZ 25455, BT i ik, LR 1.

= Metadtrah

AH I3 B Y3 7R TE BB AN (y=0.250, P=0.351) ;DOR
1149 ) o P A 6 2 A A7 A S5 oM (1P=54.7% ) , HoR H R
9 (AL, PRt R FH B AL 300 5 3k 5 9 0 B . Meta
A3 BT 45 J s R A 3 R 12 W T B U Y A I UK
PE R SR B RUSK G BAPE ISR B G2 W F (B e &
HXF B Y 95%CT 43 31 4 0.94(0.92~0.96) .0.76 (0.71~
0.81).3.30(2.60~4.10) .0.07(0.03~0.18) .64.72(27.87~

ROC IS A A W I "Frii ,Spearman 150.28) , 114 T THIFH 4 0.92.
R PAWTE I FEARHE
LA (=4 EZR  Fh PR BRI CPHERCE) YRR T BRI SR RO R (mD)
Ripollés's! FEEAF 2009 NR 61 39 M5 SES-CD (1543 3~4) SonoVue(1.2)
De Franco'! EAR 2012 wHEM: 54 35 i CICDA SonoVue(4.8)
Robotti” BERFA 2004 [N 52 NR BRI 7N NR SonoVue(4.8)
Rapaccini'®’ BRA 2004 NR 48 NR NR I RF ISR = DRERAINEE Levovist(8.0)
Serra'! EAR 2007 wHENE 48 42.4 NR CDAI SonoVue(4.8)
Giangregoriol 1"/ BEAA 2000 EUAEME: 30 41.9 i EiEto SonoVue(4.8)
Migaleddu'!"! =AM 2009 NR 47 38 i Y SonoVue(2.4~5.0)
Quaia?! HAR 2012 HENE 28 485 58 I SonoVue(2.4)
Paredes! 3! WA 2013 Bt 60 39 N4E Rutgeerts scale( DY 1~4) SonoVue(1.2)
Ripollés 4] FEgEAF 2013 NR 25 373 Pk e SonoVue(1.2)
Horjus Talabur Horje!'s' ~ fif2% 2015 NR 94 33 5 SES-CD f543>2 SonoVue(2.5)
Ripollés! 16! FPEF 2019 HiIREHE 108 36 i g SonoVue(2.4/4.8)
V3w hE 2011 RSN 59 NR NR S SonoVue(1.2)
Btz hiE o 2013 NR 31 39.2 NR HBI>4,CRP>8.0 mg/L, SonoVue(2.4)
Ry FE 2016 NR 54 343 IS CDAI SonoVue(2.4)
TR AR FE 2017 NR 39 NR Jo' A EIA1 ST ] MRT CDAI SonoVue(2.4)
" Iy
e il T A %
Ripollés!™ 11 ml7lE7 HEXT I >46% 4 4 2 1
De Franco!®! NR(0~14) ml7E T RIE(HTREE (524 V1), B B R H(>4.5 VIs) 35 3 1 15
Robotti' 7! NR I FrAER 5 1 4 15 22
Rapaccini'®! NR Wl Js R i/ 4 25 FAEHR 22 8 0 18
Serral®) (0~14) Il Js K i A JRRALETE A DUZ R SML IS8 EAW 11%(0.43~0.47) 17 10 4 17
Giangregoriol 1"/ NR(0~31) Wl 1551 SR WU 5 8 7 0 15
AUC>15 al,IMA>10 db 6 4 2 18
Migaleddul "’ NR(0~5) Ji FEAEHE R 29 1 2 15
Quaia''?) 0~30 Il f K i X158 (>40.5% ) 1 6 1 10
TTP<9.44 5, AUC>1024.82 db-s 9 0 3 16
Paredes! '3’ 3 @Y7 AHATH55>34.5% 48 2 1 9
Ripollés' 4’ 35(10~59) 1l /485 W HAXT IG5 >65% 4 4 1 9
Horjus Talabur Horje!'s! NR 8l /25 1% PI>10% ,RBV>200 cm? 8 1 0 11
Ripollés!te) 10(1~30) 0 /45 XS B3 >47% 141 15 1 23
R e NR I6] /445 HIXHH58>45% 43 4 1 11
e NR it 2Rl 15 0 2 14
Wz NR s b N N A ol e 3 18 43 3 2 6
T Ae2] NR In /45 i e A A S S DA I B (R RIS R 2 B FAUZ ) E 21 4 0 14

SCHERL 10 1AL 12 17 P RPS WibR i, 6 7 W0 2H &5 5 SCik[ 14 1Fn [ 16 ] DUks =B 0 b BEECE AR BIA . NR: A A 1E ; CDAL: I RPEE 16 246 4L
Rutgeerts scale:%%‘lrgﬁ%g&;SES—CD:%iW%ﬁ%‘Fﬁﬁ;‘%‘\ﬁiyﬁ;HBI:Harvey—BradshaW P43 CICDA : v % B 6 s 0 25 B 38 %8 ; CRP: C [ W &
F1 s E/W 30 5 23 5 B S5 B JRE B A LU (B AUC: TR T AR IMA 28 T AR 24508 B2 5 PL: WA 8 B2 5 RBV < DX i 5 TTP - SRR 7] ; TP : 1

B s FP o ABBHAE: s FN B s TN - FLB



. 432 - Il A 75 BE 24205 20204 6 H 55 22 855 61 ] Clin Ulirasound in Med, June 2020, Vol.22,No.6

2
@
x
%
o

““““““““

Carla Serra 2007

De Franco 2012

Giangregorio 2009

Horjus Talabur Horje 2015

Migaleddu 2009

Paredes 2013

Quaia 2012

Rapaccini 2004

Ripollés 2009

Ripolles 2013

Ripolles 2019

Roboti 2004
BoAtl 2017
w1z 2013
BRRAS 2011
FEBR 2016
[ @#ign

PIOGS OGS ~® S S ® O ®| ®|Rreferencestandard

PO 0006666 60O 6 6 6 6 @ rdtensedon
9006~ 0066 -~00606 0666 e nuwms
000> “‘...4...4..~Refevencestandard§
VNN PSS e eSS~ ~ ® @ ®) Ffowandnng
90060606666 066 6 6 6| |O Prdnseicon B
900~ 00 666 -0 e e e e num

=)
s
g
H
[ ]
g
2

Bl A SCHRAY B PR

118 I 4R TS

FH T TG BH S BRSO A7 AE L 75 R 3 1 5 45 K
B T FH B4 AS (] (3 {8 0T BB S R BIF 5% =2 () 5 I 1 1 ok
U5, DR LGB 9 ARG MR AR A 1 iy R XS 1 i, 1
A IGER Hh Ze A AT T A0 b, AL A A A R L3 2,
PEoR DA o i 26 S 500 R 1018 i I 58 % o 2 TR0 1Y)
T S ELA B B2 W (B, DA FE B 50  AE G 1 |
ey =R A A T 58 12 Wi A (EAH XA

T BBUBE AT A R R A 53 BT

B —HEBR AN A SCHR , X ) 43 (0 5% T BT E AT Meta
AT, BARBURYE R U RN B R AR Meta 43
B A5 I 2500 e 3 RR A, AR R e — A 5% B4 ok B A
i, Deeks i<} ELEARXTFR (1=—0.75,P=0.47) , 2 TG
M & Ry, WLE 2,

R2 AW BURIE s KO AL 5 B R

WA SCEkE A G R RSk FHPEAISA L BRI L LW A L & Tmp P
TFAEHG 5 3 0.79(0.68~0.87)  0.81(0.70~0.89) 3.49(1.71~7.91)  0.13(0.01~2.14)  36.72(2.14~629.56) 0.92 80.2%
AHXS 5 6 0.98(0.95~0.99) 0.68(0.58~0.76) 2.85(2.18~3.74)  0.05(0.02~0.10) 75.58(30.99~184.33) 0.85 0
T 5 0.93(0.86~0.97) 0.73(0.63~0.82) 2.96(1.96~4.47)  0.14(0.07~0.30) 32.17(8.72~118.61) 0.93 37.9%
s 2k 4 0.96(0.91~0.98) 0.88(0.78~0.95) 5.83(3.12~10.88) 0.10(0.02~0.43) 99.37(15.05~655.91) 0.95 53.3%

Doeks P et Tet HEo Ma %R Meta SMH745 L G M B 2
1 / L U S 2 L PR £ DGR A 544 514 0.93
" / F10.87 AHZ W5 AL 45 T 1R 89 15 52577 PEG-3350, &
2‘14 o T M E AR . Serafin 252 E— 204 % 0 DKo
g N °o® o FEIE S AT T Meta 23 Hr, 45 2R 2 IR 75 3 5212 B 1Y)
" e " BIFHUEHE RIS S0 0.94 10,79,
0 olo AT A 16 50 56 T4 1 B L Wi 52 28 TR
” P 15 Bl 1 18 SCHR , Meta 23 A7 5 75 Hh 09 6 O BIUSE Fke

T
1 1000

T
10 100
Diagnostic Odds Ratio

B2 SRS 2 BN S A I e - 1
it

EH 2 HL 7 R 2K LY IR AR R TR
e & R B RCRR 2 5 B LA A i B L ORI AT
SR HORE N LR 5 B AATE RO 2 0 Sl ve 2 L
T AEAR AR o VA A U AR A K A n] AL R A
i BER LA o MR 50 % R M6 i R LA SE 1
W7o 248 B CT 3 MRIZ 2 Wr e 2 U
i A8 ((L 46 I AP I R E ) WEB PR 5 o AR F R (B
o AR TR S A G & R Z BTk A . R a2
P BRI R BN B A R L R IR A
{2 A fih B AR AR R AR /N LA R
T B L1 58 7R A P T LAY R0 R (8 22 i
RGN SRR, B G b R ROV AE AR G A I U T

SR 0.94 F10.76, 26 T HIAL N 0.92, 285 %
SRR R ) s B BRI S 2 W E R . AR
I R 75 1 5 12 W7 I SRR 5 Serafin 452 4t 1H 45
SRAE 2 T S A, AR S g A SOk i B i
MBS & EAEREME, AR YA R SRk
o, Rapaccini 28 i F 19 1 52 5770 J& — AR 8 75 3 5 77
Levovist, XA Fa E P2 A S W3  GHIRE 1L
B S s B AN 5 T B 22 R O A5, DRI A 52 B 75 1 52 )
PEE R AR, H R — HEBR Sk i vk 45 55 6 B A8
Ak, T SF 2 AR R TE I B R R Ay o BB ARBIE ST )
Meta 43 A7 45 SAe 0 v 5 , i i #7152 Wi T sh i v
% R HAT WG RIE) AN (B

R, 28 1o R 7 i 2 6 B0 X 40 o 0 BEL  sh v
W R 2 G — P bR, (EE P 1 5 T SR 4 1 T BE DY
T /INILAE , T 00055 A0 IO A7AE R RIS 7 & TG BRI, B0
GRS 1S Ao g B g 3 R R K . AR AL T =



Il A 75 BE 24 205 20204 6 H 55 22 855 61 J Clin Ulirasound in Med, June 2020, Vol.22,No.6 .

433 -

T , b5 % BB 1 A P i S R I W 4 b . DA
BEGRAL ; QFE L K B T )2 A ; O EEE T )25 Ak 5
@ICATATEE 158 , HOA R Ak 7 =t RBXT v 2 B I
SPETT L AT . EX PRSIy 2034 U 5
FE ARG 5 ) A U R 5 5 500 1 S /M R 1 A
AY AT I i A T B . 3 I A BT R R X
FA) P85 T 38 308 o 1 HCHE 3 5 790 F ) I i) =i 38 i 28
VAT 58R J3E BS) [] -5 B i 2 T TR L TR ] 3 v R
SRV [R] SF- 2238 35 i) () S S 80T AARAS BORG A 45
JE L DAERFSR P RGE AR B R A N PPN 5%
R T S BB B 2 W (B = R & R AR A 7
RESR ML TS W N A B . SR 1T, AR SE 453 #r
SEL IR IA5H il 26 ) ve B R 1% sh itk B e i
WEA (L, 005K o 2 57 T R Fh & P ST IR AR 5 1
SR R ZH A0 A SCIRE H AN SR ], 28 SR R AR X
588 [14) SCHRESOE  BE A AE SR ALY 2 635 , 25 5) 5 Bk £
8% 5 [RIRSE, ZE AR XS5 4 7 41 Hh L 45 IR AR B 5 1 FH G4
A 3525 5 (34.5%~65.0%) , I H2 5T I 1A%k
05 N7 A [ B L, D) et mT e A7 AR A ey, T LAAE X
AL A B 45 A T A2 I PR

BT R B : DAL T 5SSk, X ]
B2 5| ATE R & 2w 17 KU 5 @45 F 53 1l FH 1) 1 52 741
il e R 0 A g 15 £ AR Sk 2 W7 2 86 5 4 s oA
R 22 (B A7 7E 22 5, 3Kt ] 8 23 5% i AR 1F 55 A 45 58
QWA TIEFE Z S ARERT I , (L5 4140 H 2
PRASTEMY | P58 B I R 055 16 20 48 B4, DRt % ve %
YR 1 Bl M AR 40 25 1T BB A AR TR AT s DR BF ST 9 A
B SCHR A9 e % FEPE a0 | S b & 38 a7
IR R JRN 0 T R T I S 22 AN 5 SR i
GO R B, 3X 1T BB 90 A BIF 5 b5 A ) RE AT
9% H RIS, DA K A T 5 5 b A A ] B s
[ AR BR A 56 . JEI A TR 9T R R 2 W P i
et br e, L S 2 Wl ge i 4 i & T RS
T RE TE S0 B TR AU R Bl = Tz a2 R
BN A SCHR ) 5 5 B R 196 2 B (o P 10 1 A7 A 2
KES A B4 G RR KB —Fh T H I XS 1 5245 R 1T
YRR B LA i

25 LTI S s AR 12 W vl B TR I Sl T Ifl
AR 2 WA, 0L FH 3G 5 il 2 0047 00 2 e L
HE RS WRE., Bz EE L m e K
FUBEFTREE 2t AT 0 — RS

£ &30k

(1] T3, RS VL0 OB P 3G 5% 7 e 2 RO T AR BIF ST ke (.

(3]

[13]

[14]

FPRBE,2019,48(16) :2830-2833.

Van Assche G, Dignass A, Panes J, et al. European Crohn’ s and
Colitis Organisation (ECCO).The second European evidence —based
consensus on the diagnosis and management of Crohn’ s disease:
definitions and diagnosis [ J].J Crohns Coliti,2010,4(1) :7-27.
Pauls S, Gabelmann A, Schmidt SA, et al. Evaluating bowel wall
vascularity in Crohn’ s disease: a comparison of dynamic MRI and
wideband harmonic imaging contrast—enhanced low MI ultrasound[J ].
Eur Radiol,2006,16(11):2410-2417.

Guidi L, De Franco A, De Vitis I, et al. Contrast-enhanced
ultrasonography with SonoVue after infliximab therapy in Crohn’ s
disease [J].Eur Rev Med Pharmacol Sci, 2006, 10(1):23-26.
Ripollés T, Martinez MJ, Paredes JM, et al.Crohn disease : correlation
of findings at contrast—enhanced US with severity at endoscopy [J].
Radiology,2009,253(1):241-248.

De Franco A, Di Veronica A, Armuzzi A, et al.lleal Crohn disease:
mural microvascularity quantifed with contrast—enhanced US correlates
with disease activity[ J ].Radiology,2012,262(2) : 680-688.

Robotti D, Cammarota T, Debani P, et al. Activity of Crohn disease:
value of color—power—Doppler and contrast—enhanced ultrasonography
[T].Abdom Imaging,2004,29(6) :648-652.

Rapaccini GL, Pompili M, Orefice R, et al. Contrast—enhanced power
Doppler of the intestinal wall in the evaluation of patients with Crohn
disease [J].Scand J Gastroenterol ,2004,39(2) : 188—194.

Serra C, Menozzi G, Labate AM, et al. Ultrasound assessment of
vascularization of the thickened terminal ileum wall in Crohn’ s
disease patients using a low—mechanical index real-time scanning
technique with a second generation ultrasound contrast agent[ J ].Eur
J Radiol ,2007,62(1):114-121.

Giangregorio F,Bertone A, Fanigliulo L, et al.Predictive value of time—
intensity curves obtained with contrast-enhanced ultrasonography
(CEUS) in the follow—up of 30 patients with Crohn’s disease[J].
J Ultrasound, 2009, 12(4) : 151-159.

Migaleddu V, Scanu AM, Quaia E, et al. Contrast—enhanced
ultrasonographic evaluation of inflammatory activity in Crohn’ s
disease[ ] |.Gastroenterology, 2009, 137(1) :43-52.

Quaia E, De Paoli L, Stocca T, et al.The value of small bowel wall
contrast enhancement after sulfur hexafluoride~filled microbubble
injection to differentiate inflammatory from fibrotic strictures in
patients with Crohn’s disease[J].Ultrasound Med Biol,2012,38(8) :
1324-1332.

Paredes JM, Ripollés T, Cortés X, et al. Contrast—enhanced
ultrasonography: usefulness in the assessment of postoperative
recurrence of Crohn’s disease[J].] Crohns Colitis, 2013,7(3) :
192-201.

Ripollés T, Rausell N, Paredes JM, et al. Effectiveness of contrast—
enhanced ultrasound for characterisation of intestinal inflammation
in Crohn’ s disease: a comparison with surgical histopathology
analysis[]].] Crohns Colitis, 2013,7(2) : 120-128.

Horjus Talabur Horje CS, Bruijnen R, Roover L, et al. Contrast
assessment of ileal

with MR

abdominal ultrasound in the
Crohn’ s comparison

enterography[ J |.PLoS One,2015,10(8) :e0136105.

enhanced

inflammation  in disease: a



.« 434 - Il R AR 75 E2E 275 20204F 6 H 25 22 %55 6 8] ] Clin Ultrasound in Med, June 2020, Vol.22, No.6

[16] Ripollés T, Martinez—Pérez MJ, Paredes JM, et al. The role of
intravenous contrast agent in the sonographic assessment of Crohn’s
disease activity: is contrast agent injection necessary? [J].J Crohns
Colitis,2019,13(5) : 585-592.

(17] BRihe B HRO6 =2, 45 X HE R sl ke 7 7 A6 ) 3 2 B
B BT ORI S B AL . TR AR , 2011,
14(11) :864-867.

(18] Mk, 58 . W 7 10 o 75 T 2 DA 5 2 U T35 3l 4 )
PO ALY ] s T4 2%, 2013,22(11) : 1125-1127.

[19] BEME, B, dede, % CEUS WS 7 2 UK 9T sh ik ()], o
RS F AR ,2016,32(2) : 262-265.

[20] TRRAE BTV, R B, 45 CEUS WAL 52 2 R 1 20 & 1 il 47
PELY]. v R 27 AR AR, 2017,33(5) : 718-721.

[21] Whiting PF, Rutjes AW, Westwood ME, et al. QUADAS-2: a revised

tool for the quality assessment of diagnostic accuracy studies[J].Ann

Intern Med,2011,155(8) :529-536.

[22] Thornton M, Solomon MJ. Crohn’ s disease: in defense of a
microvascular aetiology[J].Int ] Colorectal Dis,2002,17(5):
287-297.

[23] Lu C,Merrill C, Medellin A, et al.Bowel ultrasound state of the art:
grayscale and Doppler ultrasound, contrast enhancement, and
elastography in Crohn disease[J].] Ultrasound Med, 2019, 38(2) :
271-288.

[24] Ma X, Li Y, Jia H, et al. Contrast—enhanced ultrasound in the
diagnosis of patients suspected of having active Crohn’ s disease:
meta—analysis [J].Ultrasound Med Biol,2015,41(3) : 659-668.

[25] Serafin Z, Bialecki M, Biatecka A, et al. Contrast—enhanced
ultrasound for detection of Crohn’s disease activity : systematic review
and Meta—analysis[ J ].J Crohns Colitis,2016,10(3) :354-362.

(e H 191 :2020-02-07)

- 9% 1] FB it -

Prenatal ultrasound diagnosis of fetal male hypospadias : a case report
R EIZERRILEMKRE ESR 1 5]

Hor sk ARRE

[ EESZEE IR445.1;R714.53

ZBI,31 % 2270 1, TR RSP S, 22 T8O S 2P0
IR . B . ORG24 HE IR
KIRBEATHG L R GB A K2 BI04 5.91 em, 3k Fi 21.16 cm,
Fi 19.48 cm, B 4.16 cm; B0 TE & W% 0l SR B T
U7 AR B R B 5 4 A A R DL W S I I A o
IKAGHOE S . MR ARG, 42 237 . ke K 2 J S
O A B Y DRI A N B I A S P s A . 2 30
A7 TGk IR P 2 A - 20N T ST, PN o s 2 25 45
DL S S BB e R TR LT S iy AR DB ZE R R (B 1A)
LA S LT L, /N TE 5 R 1 T BT AR O B Ak L —
BIZEAE 7 (B 1B) , 8008, K 20,7 em , JEJRE B4 v , 3k o 45 [
B P TR LSRN, PRI 1 2R AT 5 3G A i A R LS IR
R R REIREUC IR DI . MR 4R« BE JIR , Z2 307 ] A E
PSR B SR T RE (BIZE R/ BB PERAZE? A ad KBS
Tl AHEBREABBIZE S H e o B R BeE T A oG
BlELSL Yk MRS, LHRIERSEE RN
SEEATRE”, R ZE RN U 28 MR A 4 - e ORI E L s
JLAERL R 46, XY 7 A4T MRIAG A, PR 4k £ itk . 52210
AL BEBE A, B2 37 SRR IR R B A, B 2RI 35 55 52 307 JE A1
L, K2 1.2 em, A AT H R WA o

[ X HkFRiRAS 1B

LG B A= — 53 % R 3120 g, Apgar PEAMH6 43, 3k
I AR A3 T, T A AR A IR A8 0 H Y I 25, 22 i IR
W, K2 1.3 em, 5820 1.4 em, Sk R0, 5 B A4S 16 RE 16 00 i
Jok ot B, T 5 = R IE AL o B 253k 35 00 3 JERk A e st
] AR B 2575 M AR AR L) 78 o0 2 1R, UL BH 25 AR 3
Y/, G R A N O I RE B TR AN AH I B
ZEA ] A6 B PRI 1D A B B AR TS s e R VA REIR
KL1.2 em, ] WLIRWOE 1 (B 2) o 725 6032 0 IR TE -4 TE .
BIL AR AERKE T MRl A0 — R EE, IR £ 15
WS, KR R AR . 2 2 B Beia 7, FE vk i i X 2
52N IRAETE AR I R CT P43 W/ BB 156 A (R R 4G 58 5 17
“PRAE B R+ 155 B STUE AR + PRI BB AR AR L 58
PEPRIE 2, IS5 R 7 o 8 AN A J FRUA T 0% It 290 o 7t + i e
BERAR” . SBOR TR, 3 5 B PIZRAMNIE A g A0
B (F3) AT ANRE A HERR
BHE « G JL s R A5 2 W B 24 o5 T A i LR IE 19 20%, 51
A AR R R 0.26% , LT MR JRAE T 2822 UL, i B4l
JRIE EZM AL, A7 43 2 0.20~0.33, B & 2 3~5:1072 ) 3
PEIRIE 2432 00 Ry DRI R 3 sl e s, s IF 1 TR 25
B, RIEAG R E S8 BTE H 5 B A B s g S B O F
(#2439 11)

VR B 400020 FEPATA LRI AR B RE2AEORBITTE B B e i Rk (Rl ) 5 = DR i v B g 7 R (X IR )

SHASERE B RGE , Email : dengfl78@qq.com



