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Abstract

Ectopic pregnancy (EP) is one of the leading causes of maternal mortality in the first trimester. Meth-
otrexate (MTX) conservative treatment is an important management strategy. However, the current
efficacy evaluation system, based on dynamic monitoring of serum beta-human chorionic gonado-
tropin (B-hCG) levels, has limitations, including a long monitoring period and the inability to visu-
ally reflect lesion viability. Contrast-enhanced ultrasound (CEUS), as a non-invasive, real-time micro-
circulation imaging technique, can dynamically display blood perfusion in ectopic pregnancy lesions
by intravenous injection of microbubble contrast agents. This article reviews the research progress
of CEUS in evaluating the efficacy of MTX conservative treatment for EP, focusing on its application
value in early prediction of treatment response and assessment of embryonic viability through spe-
cific enhancement patterns (e.g., “ring-like enhancement”) and quantitative parameters. Furthermore,
this article analyzes the safety of CEUS application during early pregnancy, the standardization chal-
lenges faced by quantitative analysis, and its cost-effectiveness. Finally, it prospects future research
directions, such as establishing standardized protocols and exploring the integration of radiomics
and artificial intelligence, aiming to provide references for promoting the precise clinical applica-
tion of CEUS in this field.

Keywords

Contrast-Enhanced Ultrasound, Ectopic Pregnancy, Methotrexate, Conservative Treatment,
Efficacy Evaluation

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 531§

e YR (Ectopic Pregnancy, EP)J2 8 3ZAE SRAE T B IR LAANE IR K B I 7 W IRk 1, R R Y
T UEURINY 2%, /2 S BRI IR 2P EAE T I R B R K 2 — 1] Horb, BBReE i iR o H WL, &
EUEE 9006 [2]. X T Liish EEReE . AAEE ERMEE, HEURE (Methotrexate, MTX) 25 (R <1167
CHCNEIERN—& 7. LRIl pusg i, (REMIGHLIRE. Wik, MmERNEYT H I,

MTX 677 HRER S D) % BLAT Ik 78%~96% [3], (HVAYT RIS R SRAAAE, JCH A WIR ML S-hCG
KPR (A1>5000 TU/L)R, SRMen] 35T m[4]. HHT, PRt R H 5 [ 6 7= B R T 2% 2 (ACOG) HE
M7 RO ARAE, RIS IYEYT 528 4 RANEE 7 RIILTE B-hCG 7KFAR1L, #53 T Fi B ARk F 15%,
MIFEIRVAIT IR NAME[4]o A ik B, (BAPAE ] I R BR I M R, TR EIRIT F
HAPOH R B T RE R I ) R, HASBE B S 5 7 4 7 S AR B ROV MR A, vk T2 B 1 11 i O 3 il
ZUA .

JEAESR, 875 i 5 (Contrast-Enhanced Ultrasound, CEUS) B AR IRGHE & i o & i Ff ki B kit i 5 711
REME SCT o BN HI PP 20 2R M A A AR 0 . TEIG R, CEUS OB 7E R OGRS 3B W

DOI: 10.12677/acm.2025.15123399 213 Il PR 25 2 33t e


https://doi.org/10.12677/acm.2025.15123399
http://creativecommons.org/licenses/by/4.0/

I

HBIP AR VAT 2877 1T AR RS o IBSRIBR 2 (22 JT IR IR R CEUS fERALEEYR, Rl fE MTX {577
I7 RV AL P KN P ELS] . ASSC B ESS B ol Uik S TE 1, REZRIE CEUS 782 YUK 7U it e
P Bl LR KTT A

2. BEERHEARFIERERAMTRSNISH SITGER
2.1 BREREESHSE

CEUS [¥4Z 0o A2 18 EH WS M S0 (A 7S R A B ) R i B 1 SR A S i I AL 2 771 Ik S Ay ) B
BSOMBAIT, ATEA—M &M R ER. R8RS NI A 210, e R SR MR
&), FEAER T AL MG E S, MR R SR b e [ 7, ST PR PR HEE R

gk a2 S uk s L, CEUS BAA R (1) MM fyat A A i 4800 56 iUk,
AT F AR (2) RERSSRRS . AN MERA SN MR <3 - - 777 & fE; 3) LHE
oy, H HATHE A AR A (W SonoVue) T E #iE, watEE.

2.2. CEUS 145818\ 5iRIR A IR EL &

SRR AL ) CEUS 35 5 HOm B AR FIIR A, U R ATR AU i o, DA %

o MTEHESE: ORI RO AR ORI S BUARRAE o 35 (0 FROPR G5 M LT AR e LA A R v P
FRIZALL, TP FR A SR B O 58 X IE N A . IR B . 24 MTX VA7 A 2, LA s
A, MUEROR, MPREIER S S R I R AR SRR LS, 4K e R b b, 2%
AR R TC G 5R[5] [6].

o AYISIHEERERIEEN G B LT A E . IR IR, SCSA N H E E R
FABBLIFAE

o TCHYTR: RYT R XA A TO I BAE R EVE, PURIGTRA T TR, HLTIHIE, RIRTT
I B AR U -

Rk, i zhA M EE CEUS B zU AL, 7 DMETE A8 M g-hCG T2 |, B HL M Wi
TR M.

3. BARBMARTRITITIOEHERHtIFAER
3.1. BHATUMETT R BRI E

CEUS MMM EAMNAE T et g%, AR TH e Eo i . i 2 i i 8] -5 B ih 28 (Time-Intensity
Curve, TIC), T3R5 —RFE EHETESE, WNIE[H 5% (Peak Intensity, Pl). JAUEHT [E](Time to Peak, TTP).
il £k N 1HIFH (Area Under the Curve, AUC) & ~F- 13 i if 7] (Mean Transit Time, MTT)%%.

WFTER T, X LS H R 8 2 UL S WO kL 1R LIR30 J1 232 IRES « MTX BT JE . YR I7 IEh 4Lkt PIL AN
AUC 7E R (s 3~4 R)BI A IR N R, MvasT R X Le S5 n] Re4ERE AR E 2 T = [6] . ax il
3 CEUS HHEIEAE S B-hCG HILTI (8 7 R)ZHT, NIRIREE AR UG TT RS BITEAE B, T K&
iRRTEE SNy
32 HBBFEE AT ERMEEIR

SAAG A BEE N CEUS [RGB 1ty S BROK B N R TR R 0 7 BERRAIE bl T SERE Y ) Fo 00 A6
RUBEGE TH BB . RO EIRIO TR, B IR R A A R AL A
o CBrGERHIE: OBRIESRIREE N AT, WP A ARSI,

DOI: 10.12677/acm.2025.15123399 214 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123399

Xl

o QUL T ORBIIAEFERERONLERE . MOGTE. RER. FIBIMESE, M T REALELIRE A M 4%
R 52 VRN 2 ) 3 i Ak

o JTEASERAE: RACHE R DR TR AL SR

o RPTRHIE: ANBRHARRAE, TR R AR S AN AR AR A

o EIEHLER A ST ER S  X) FA B S R S I BRI, RS IRRTESR(AIAG B-hCGL ZER) S &
AR HO MTX IR RIS A S TR RE B R, HES T RPN . RS HELL T A A RE

4. \mER R Y X BBk SRR
41 BREEEFERZHNANZ 2

O IERAR AMO A e s, HRIAR R (1~10 pm), ARRIEIEAAALBERR, 7EX0 b RA B
(A 2 A o R P 25 R A 47 26 75 Bl 2 Bk B (EFSUMIB) 4R B S I 7= AR h s e 8 75 36 52 s PR B
[ % X ILIR(2023 ) Hdatt, FEAWIRERARIEAIRE DL, 221 H] CEUS 3k an il BE KT 7 48 XU
[71[8]. ImPRATWIFEthiRoR, ECHIRIET, MEEAR WSS JLA S ER . 2R, e B
AR, AR B S o <TG, SR OISR AR 1R I ARBIE TR SCRF - DRIt
I PR PRSI I 0™ M SR NAIE, I 5 BB M SR BAT R /0T, AERN S R R I RT3 1 B A A

4.2. EBSHBRARBOIITHEE

S CEUS e Hraist) R, (B RS A7 s BBk o

» AR EEAR Y ZZRMANR T, OIHEA NGRS 5E . EENER R 55,
Bk BRGNS B H PR IZ NS . TP 2 AT RE - B0 — SR A AN (R I TR] e AN [R5 A 3 TR ) 0 2 4
RAFAEBRA (8]

o PRMERIRRRGR G HAT, EBs LS ZE 0 ROk CEUS /B MG —#AERTE . U it i Al
PR IXPPARVEAL BRI B FELAG 1 AN R I RO 2 R 0 B S B, RN 1R T RCR [
RSB . HESD R SLARHEAL B ERAERLTE (SOP) I 1 B Ak % B 73 W B A AR SR A A ok 7 71

4.3. RRASER ST

SES R — 1% p-hCG WAL, CEUS TCREMIN T BHIEET A, BiEEEHHA . WA
ESFEM AR LA B DR IR A A8V 5 e R o DRI, L RROAR 35 s BROM I ARHHE ) 0 25055 B 11 vl A

CEUS (M EFE T I AT A il i B AL AR 1R 06 7 SR i) s AR, BB, DT T B PRV 97 2 05 B i
RERR. RIZFAR. KEMIM., BEERY RKAFERSE™E R, R~ Rixm T CEUS i
o B EAE YT 3 AR, X TIRYT RN R A1) B3, CEUS SR AL B B T gesl > AL ZE 1 A
AVEBEET ], SR1T,  H Al = T A A IR B . R Y T AR A B FURIE X — . AL
L, CEUS B RA R & 5 7] BEAE =y MU (W) 46 B-hCG > 5000 1U/L) 58 25 AR o 45 21 B AR

5, REEERE

P ISR T Bl SE MRS A AR AL PR, 9 MTX ORI YT 19T RO S it
T ARG S TR FAE BTG SN B W R AR R D T L B T, AR
AMEGLIMLE A M AL, OB PG I 2 A Rk 78 .

SR, CEUS FEZAIE ) 2 N AT T e Dbk, 32 ZEAHE . T AN Y A 2 4 5 B8 2 A IE B2 22 UE 4
SCRE EEDMERT EARMELANEAE, PR UII A i A BA 25 20 LR L .

DOI: 10.12677/acm.2025.15123399 215 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.15123399

g %

AR TLRLRFET -
1) BLARHENTT R ZHE NI FILRB], HilE CEUS fER M UEIR P M B H LR I E L. #

TR 2 B B 5 4% I s B bt

2) WAREAERN AL JFERTIEMERT TS, BUFAE MTX 1677 Ja b5 e Al S (s 4 K)#E4T CEUS ¥

B, 0T TN 20T 45 R U S R S A

3) MEMBEEEHREN: WARRBEAEE NTERER, MWEIFRIERS 1 CEUS FH L5 IR

FERR e FE AR Y, SCBL RO B MR IR T R 3R

4) JF AR VAL . B T H st ¥R, YPAl CEUS EAN R KU 73 /2 B8 35 8 B AT T IR 22 T 2

g

LR EPTIE, EE BORA B IR0 A B R e PRAESE (AR 2R, CEUS A 1R 7 A A U A v o B

AT Fh iR 2 1 4 .
SE 3wk

(1]
(2]
(3]

(4]
[5]
(6]
(7]

(8]

Hendriks, E., Rosenberg, R. and Prine, L. (2020) Ectopic Pregnancy: Diagnosis and Management. American Family
Physician, 101, 599-606.

Marion, L.L. and Meeks, G.R. (2012) Ectopic Pregnancy: History, Incidence, Epidemiology, and Risk Factors. Clinical
Obstetrics & Gynecology, 55, 376-386. https://doi.org/10.1097/grf.0b013e3182516d7b

Yang, C., Cai, J., Geng, Y. and Gao, Y. (2017) Multiple-Dose and Double-Dose versus Single-Dose Administration of
Methotrexate for the Treatment of Ectopic Pregnancy: A Systematic Review and Meta-Analysis. Reproductive BioMed-
icine Online, 34, 383-391. https://doi.org/10.1016/j.rbomo.2017.01.004

American College of Obstetricians and Gynecologists (2018) ACOG Practice Bulletin No. 193: Tubal Ectopic Pregnancy.
Obstetrics & Gynecology, 131, €91-e103.

Savelli, L., Serafini, G., Mabrouk, M., et al. (2022) The Role of Contrast-Enhanced Ultrasound in the Diagnosis and
Management of Ectopic Pregnancy. Journal of Ultrasound, 25, 1-8.

Wang, Y., Li, J., Li, R. and Wang, Z. (2021) The Value of Contrast-Enhanced Ultrasound in the Evaluation of the
Efficacy of Methotrexate Treatment in Ectopic Pregnancy. Academic Radiology, 28, S128-S134.

Sidhu, P.S., Cantisani, V., Dietrich, C.F., et al. (2023) The EFSUMB Guidelines and Recommendations for the Clinical
Practice of Contrast-Enhanced Ultrasound (CEUS) in Non-Hepatic Applications: Update 2023. Ultraschall in der Medizin,
44, e248-e313.

o R Pp 2 PE BR T 232 S 7 RS Ik R 75 38 R i PR S PR+ ) 2R 3R (2023 Fi) [J]. AR A AR o o
&, 2023, 32(7): 553-565.

DOI: 10.12677/acm.2025.15123399 216 I R = 27k g


https://doi.org/10.12677/acm.2025.15123399
https://doi.org/10.1097/grf.0b013e3182516d7b
https://doi.org/10.1016/j.rbmo.2017.01.004

	超声造影在异位妊娠保守治疗疗效评估中的研究进展
	摘  要
	关键词
	Research Progress of Contrast-Enhanced Ultrasound in the Efficacy Evaluation of Conservative Treatment for Ectopic Pregnancy
	Abstract
	Keywords
	1. 引言
	2. 超声造影的技术原理及在异位妊娠中的诊断与评估基础
	2.1. 技术原理与优势
	2.2. CEUS增强模式与病理生理联系

	3. 超声造影在保守治疗疗效评估中的创新应用
	3.1. 早期预测治疗反应的价值
	3.2. 影像组学与人工智能的融合前景

	4. 临床应用的关键挑战与深入探讨
	4.1. 超声造影剂在早孕期应用的安全性
	4.2. 定量分析技术的现实挑战
	4.3. 成本效益分析

	5. 总结与展望
	参考文献

