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Convention Ultrasound and Contrast-enhanced Ultrasound Imaging in the Diagnosis of Placenta Implantation XIONG
Wen'?, LUO Hong**. 1. Department of Ultrasound, Sichuan Academy of Medical Sciences & Sichuan
Provincial People’ s Hospital . Chengdu 610072, China; 2. Department of Ulirasound, West China Second
University Hospital , Sichuan University, Key Laboratory of Birth Defects and Related Disease of Women and
Children (Sichuan University) . Ministry of Education . Chengdu 610041, China
/\ Corresponding author, E-mail; luohonged1969@163. com

[Abstract]  Objective To determine the value of conventional ultrasound (US) and contrast-enhanced
ultrasound (CEUS) in the diagnosis of placenta residue with implantation. Methods We retrospectively analyzed
112 cases of placenta remnants from Apr. 2013 to Mar. 2016, all of which were confirmed by pathological results.
The cases were divided into implanted (n=74) and non-implanted (n=238) groups. We compared the characteristics
of US and CEUS imaging between the two groups. Multi-variate logistic regression models were established to
assess the accuracy of ultrasound imaging in predicting implantation, including the area under the curve (AUC) of
receiver operating characteristic ( ROC) curves. Results US detected intrauterine lesions, with significant
differences between the two groups in the clearness of boundaries of lesions (P<C0. 05) . Differences between the
two groups were also found in CEUS in enhanced phase, enhanced intensity, existence of clear and regular
boundaries, and reduced muscle thickness in the lesion area (P<C0.05). CEUS (91.1%) and US+CEUS (92.0%)
had a higher prediction accuracy for placenta implantation compared with US (87.5%) (P<C0.05). The AUC of
CEUS (0. 922) and US+ CEUS (0. 952) were also significantly higher than that of US (0. 887) (P<C0.05). No
significant differences were observed between CEUS and US + CEUS. Conclusion The value of CEUS for
predicting placenta implantation is higher than US.

[Key words]) Contrast-enhanced ultrasound Ultrasound contrast agents Retained placental tissue

Placenta implantation
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PE, # 7 & 5% (contrast-enhanced ultrasound,
CEUS) AR H i £F 2 52 18 52 758 28 23 D416 B0 98 U I
HERSE AR HOR L B & A ] T 4% 1 I 45 1 95 0
LW T AR TG B % B 0 T 09 N . P9 A Sk
AR AT Y R R R A IE . A SO CEUS
FH T 500 iR SR X8 BE BG4 B 1 JR A, MR i 4
L0 il AL RE P B2 W i AR B R A AR A .

1 X&57F%

1.1 X%

Wtk 2013 4F 4 A % 2016 4F 3 AL FARFEHL
Wi i 5% B R 112 B, Br A B TS 2
MHWSER US K CEUS # 4. 2 BF 58 19 40 A ¥
e DBERING £ 5% 0 3 © A Bk 4T CEUS £ 4
. HEBRBRAE . DA 20056 PG5 S 0 AR IR 8 41 4L R
QA ME A RIERE ., AABFETFRN
20~45 % ,F-21(30. 21£5. 66) % ;112 fi| i F rh
G AT IR 108 4], SUIG &E % 4 451 Q1 3508 7= KR . 3 il
s ) 1 BB E R R LB AR
SR . FTA R 7E US & CEUS ¥t 5 1 4~ H
WATTFARIGIT o AR5 W B A5 MG B E o A A
Hn=TOMAEMAH (n=38),
1.2 UE5H*
1.2.1 MBELERZFAHN RHBRAE ML A
Mylab 90 8 75 2 Wi {0 28 5 3B A A , 8 3k 3 HH o AR
MRk CA431, i3 1~8 MHz, B E ML 45 %k
0.04, M KH Bracco (TR 23 | 4= 7 1 &
S P U 4E (SonoVue) o fff FHFT7E A 5 mL A B 46
7K 0.9% NaCD ., 8 5 Fl J1 7% 5 A8 I8 i i TR &
W5 H .
1.2.2 #d7mk KBESHFEENERZER.
W HE H US WA 75 s bk Bl S Bkt 5
T E WUZ 53 FEASTE VI i sl kI 2 S5 AR B 0 1 L
AR IE W FE A8, 45 IE b # bk A 7 S TR
B 2.4 mL, B HEVE 5 mL A LK B B AEGE
120~180 s EIMR ¥ 15 5% 4= 3 2 3 & A7 T 48 75 Y
N
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SR U S RIUBE S i TR ) B 2 ) 3 I 5 S
T8 b AE A CEUS (9 72 P 43 B 16 5 - 3 58 5 B | 3
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BV Z 8] o SR A I A B R S i R AL
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1.4 HitZEFHiE

THECTERNE R LU AR y* Ke e, fiTHH logistic
5 46 35 34 47 22 [ 28 43 A s A FH 52 3 3 45 A i 4k
(ROO Xt US,CEUS F HEK & Jr k17 . P<
0.05 AEFAGI2=E L,
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2.1 BEMAFLE US 5

L 1,8 LUK 2, US RUE B 9 A B Py B ]
RS S5 TENERERSE N H R,
PN I I AR 5 2R IR N W B A A i Ak R
PEA AR GHEAT %0012 Wi, e AU Lk 5 BB L
PR REREEEZESBEARINT¥E X (P <

0.05),
1 BEARMNENBERITER/HE
Table 1  Uterine cavity lesions detected by conventional ultrasound/
case
Group
Indicator imglzzted Izr;’}ia?ie;d %’ P
(n=38)

Homegeneous 0.139 0.710
Yes 8 12
No 30 62

Boundary between lesions 57.354 0.000
and myometrium
Clear 28 4
Non-clear 10 70

Echo intensity 1.612 0.204
Hyper- or iso-echo 22 32
Low- or non-echo 16 42

CDFI grading 2.330  >0.05
0-1 24 34
2-3 14 40

CDFI,; Color Doppler flow imaging

2.2 EERNFEK CEUS EHERSHT
CEUS DI s i AH T4 B B A Dkt R 5 5+

B L2 0 R A5 0 O L e kb 1 i B R L B R R R 1Y
5Y il SR A R RN TE R e LS R A AR A
Ry M WS B X i 2 5% B2 5 A AT A A R AT 5 0
W (K 3K 4 b B B A kRIS RS S R
WLJZ 3 502 75 35 T L 1 5 o BE L i SRR 75 A AR L AT
MER FENEEREEER BARITHE X
(P<<0.05), W3 2,
2.3 ZEZE logistic {13
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BAEHENEE US #1E

Fig 1 Non-implanted case: uterine cavity lesions show iso-echo. unclear boundary, and grading 0 of CDFI (US)

uterine cavity lesions show iso-echo, unclear boundary, and grading 2 of CDFI (US)

fast flow-in speed, asymmetrical hypo-enhancement, clear and regular lesion boundary, and normal thickness of myometrium (CEUS)

B3 FEENAEEH CEUS $F1E B4 HEANAFEH CEUS 1

Fig 2 Implanted case:
Fig 3 Non-implanted case: uterine cavity lesions show

Fig 4

Implanted case: uterine cavity lesions show low flow-in speed, asymmetrical hyper-enhancement, unclear and irregular lesion boundary, and thinner

myometrium (CEUS)

x2 BEEARUMBEEZDNER/FIH
Table 2 Uterine cavity lesions detedted by CEUS/ case

Group
Indicator . Non- Implanted I P
implanted (n=71)
(n=38)
The flow-in speed 71.487  0.000
Fast 6 70
Slow 32 4
The wash-out speed 0.181 0.671
Fast 4 6
Slow 34 68
Degree 5.392  0.020
Hyper- or iso-enhancement 28 68
Hypo- or non-enhancement 10 6
Enhanced homogeneous 2.754  0.097
Yes 8 6
No 30 68
Boundary between lesions 31.763  0.000
and myometrium
Clear 30 6
Non-clear 8 68
Lesions boundary 26.390  0.000
Regularity 28 16
Irregularity 10 58
The muscle thickness in the 35.455  0.000
lesion area
Thinner 8 60
Normal 30 14

(P<<C0.0D), & BIHFM P>>0.05 fifk M # 4
AL P<C0. 05 TR M AEHE AP BG & 5% 8 . US.CEUS
DA I B A W FR A2 W ok AR R ff v 43 3 ok 87. 5%

91.1%.92. 0% , US K FJ5 Wi # (P<C0. 05) . {HJ5 ¥
HZMER LG FE L.
2.4 ROC fi gt

433 US.CEUS U K Bk A 2 W logit (P) J5
FE L DL B2 7 R K B . 257 ROC i 2k (| 5) . 15 %)
B2 T AL (AUC) 43 51 & 1 0. 887.,0. 922.0. 952,
US Y5 CEUS B AUC 25 H G it %8B XL (Z=
1.822, P=0.04),US 5B A2 Wi i) 2 50 il
B Y (Z=2.11, P=0.02),CEUS 58t &2 W24
BEG i %E N (Z=0.25, P=0.32), WA
CEUS H T % 5 s A A2 W e LT US. B &
PP 2 B 7 12 Wi fig 0 U T sk i A US B R AR
Tl ] CEUS,

1.0F /;/
o (h K
Z s g
2 — CEUS
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4] i i
n2 G4 & 08 1.0
| -specificiey

B 5 3#eERHEN ROC H 2k
Fig 5 ROC curves of three options
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