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Abstract

Objective: To investigate the incremental value of magnetic resonance imaging (MRI) versus trans-
vaginal ultrasound (TVS) in the precise evaluation, individualized treatment decision-making, sur-
gical pathway planning, and identification of high-risk factors in type II cesarean scar pregnancy
(CSP). Methods: Clinical data of 387 patients with type II CSP treated from January 2021 to Decem-
ber 2024 were retrospectively analyzed. The patients were divided into the TVS group (group A, n
= 281) and the MRI group (group B, n = 106) according to preoperative imaging modalities. Taking
postoperative pathology as the gold standard, the diagnostic efficacy was compared. The supple-
mentary value of MRI in evaluating gestational sac implantation depth, residual myometrial thick-
ness (RMT), bladder involvement, and vascularity risk, as well as its guiding role in surgical selec-
tion, were emphatically analyzed. Results: MRI showed a diagnostic sensitivity of 94.34%, specific-
ity of 83.33%, and an AUC of 0.888, all significantly higher than those of TVS (84.70%, 74.42%, 0.796;
P < 0.05). MRI clearly demonstrated myometrial continuity, depth of villus invasion, and anatomical
relationship with the bladder, providing key incremental information. Cases evaluated by MRI had
less intraoperative blood loss, shorter operation time, lower emergency conversion rate and com-
plication rate, and higher surgical success rate. Baseline imbalances were observed in days of amen-
orrhea and RMT between the two groups (P < 0.05), and the improved outcomes may be associated
with precise MRI evaluation. Conclusion: Compared with TVS, MRI provides important incremental
diagnostic information for type II CSP and is of great value in accurate classification, high-risk factor
identification, and surgical planning. It may reduce surgical risks and improve perioperative out-
comes. MRI is recommended as an important supplementary preoperative evaluation modality for
type II CSP, especially for cases with inconclusive TVS findings, thin myometrium, abundant blood
supply, or fertility requirements.
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I E P2 R 4 Uk (Cesarean Scar Pregnancy, CSP) ARG PR T BEAE &I 5 7 7 B R A 1) AL IR0k, K
RS B B AT, KA DT MRS T &R R UUZ JE B (Residual Myometrium Thick-
ness, RMT), CSP 734 1. 1. I 2. 11 A CSP i WL, Ao m EEAK, RMT H<2mm, MEF
B, DHRIZNE NIER; AEA AU L. FE . AR N R %5 (Placenta Accreta Sspectrum,
PAS)5 ™ H I RE, fi ) B B hRe S A 22 42 1]. H AT CSP 1258 i F RS 12 W 5 /MR A6 100 2] [3]
ZRATERE S (TVS)2 CSP —ZIfiAr FBL, (AW A TRAZ IR . WUZ BRI B3 IDE 2 5 KU 55 77 T
fFAE AR . MRI B Z-F1H. &AL RS, PRSI EE S, AMRas T st gt s ]
FEMAE . AWTTUR AR AL CSP, H A0 MRI AL T TVS BfE B EAME, MILAEREHED R PP
i 5 FARBEAR T e FAEH, ARIRILZTT S8 SR SRS o

2. AREFZE
2.1. HFRMR

BN 2021 4 1 H~2024 4 12 A G YT A REERE & I 5 75 (TAS)#I9 v 11 Y CSP i3 .

IINFRUE: BEAE T8 RBGHE P 5, #5411 AL CSP 2, /™ ENAMRIER, 2 @A 5 Sl E A
WE MGG TR TR,

HEBRARE: HAMRIE T 5 . AR MR SRS« I RMUSHF R K.

2.2. 11 8 CSP iHitR

SRR AR S A B 24 2016 F K HLR[4]:
(1) Z2FEEIRT T S B P RIRAL, ST B A
(2) WA, N 2B
(3) EARNZEFERMT) <3 mm;
(4) CDFI /- IR AL 77 2 A5 5 o
23. MEERTAR
FEARATFAB VAL 73 A
A ZH(TVS 4, 281 f7l): ARFIMAT TVS Al
B 4(MRI 4, 106 f5l): ARTHIAIT MRI il
ARk
ARA 1 BAELSF N RIRIEIRERA
ARAK2: BEBERSTFAGILER + B=VIR + TEEWNS + BERERE).

2.4. FAREINFRAE

© RJG1L p-HCG - FFE>75%, 3~4 M @ MRHA, BARRBIRT R, WBR&ESE;
@ LFATIRT: @ RELEFIIRE.
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2.5. TR

(1) LWikkhe: RESE. FRE. ROC HIZk N HF(AUC);

() 1aE\iE%= WUZFELLME . RZBRE . B2 R, IR,

(3) BFAWENR: PRI, Mg, SUEPHE. (LRI

(4) ARJF4EbR: 1M f-HCG #BAN . ASZHIN . FRERINF, HRIER.

2.6. GitE¥ER*®

KH SPSS 27.0 . tFEFEEILL x £ s Ron, WALLLBCRAMIIAEAR ¢ 8560 THETR LUl (%)E
N KRH 2R 4 ROC 12k, P<0.05 NESAE SR L.
3. BR

ABFFALGIN T B E B =R UL R(CSP) 38 387 7, b TVS 41 281 5, MRI 41 106 . FHLLAR
RIS R RI LA o, WY PR/, I f-HCG. BB~ BRI . A7 ER L FAR
SERTGIFEE (P > 0.05); HEFEERE. FEARNZERZRMT)ZETA 52 (P < 0.05), 2
AL 1. £ 2).

Table 1. Comparison of preoperative measurement data between the two groups (x £ s)

= 1. AR EERLE (X +5)

E =17 A ZH(TVS, n =281) B £ (MRI, n = 106) t {8 P

FW (D) 3425+541 33.89 £4.73 0.682 0.496
154 KE(d) 50.95+9.28 53.12 +7.86 -2.175 0.030
ZAHE R /N (mm) 23.79 +10.57 24.98 +11.09 —0.976 0.329
RMT (mm) 2.10+0.74 1.76 £ 0.81 4.012 <0.001
11 g-HCG (IU/L) 44854.07 + 42394.68 49380.51 + 50384.63 -0.912 0.362
BB IR 1.61 £0.58 1.69 +0.73 -1.065 0.287

Table 2. Comparison of preoperative enumeration data between the two groups [n (%)]

2 2. FARFIITHERELE[(%)]

(=23 paik A #H(n=281) B 4 (n = 106) 7HE P14
H 107 (38.1) 41 (38.7) 0.537 0.771
B ERTNIIN
¥ 174 (61.9) 65 (61.3)
H 134 (47.7) 53 (50.0) 0.704 0.685
BAEEIER
¥ 147 (52.3) 53 (50.0)
fa 36 (12.8) 18 (17.0) 0.485 0.768
BEREFARL
T 245 (87.2) 88 (83.0)

e WAFZ R RMT fAERRL S, S5 RONWWENERER, AMHR D R IEWT .
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3.1. FHIDHIRRELLE

TVS RIUARGRACZZE A . FH A md PRy . WUZ A8, MRI T2WI SMRAL AT 75 A 55 s Z2 27
B WZEI. REEE R SERENCRLE 1. B 2). UAREHRENESIRE, TVS 41: KRG E
2 11 AL CSP 238 #i], 32 Bl 9B 22, 11 152 (3 BIME S It ™ 8 19 B i Wkl 5 BE AT R ) s 121 R BEUEE 84.70%
(238/281), H¢FJE 74.42% (32/43), AUC=0.796 (95% CI: 0.716~0.875). MRI #H: i 11 4 CSP 100 41,
5 BINE NG Ik SRR IR E 2 A 40 i), | RIS REES AR . 2 W R B 94.34% (100/106),
Fr5IE 83.33% (5/6), AUC=0.888 (95% CI: 0.712~1.000) (1.7 3~5). ROC HiZk/r#7f7~, MRI 2Kk
BEET TVS, ZRASITFERE P <0.05) (WK 3. & 4).

(b)

(a) N CSP f£ TVS NHIEIBHRFE: Fik s e~ BOsRAE W25, 28R, TimEHifM, (b) &
AR ELRE TS

Figure 1. Images of CSP under transvaginal ultrasound (TVS)

1. CSP #£ TVS THIE%

2 Jy CSP £ MRI T2WI FARI 81 A%, i ks SR
Bl e o) Ak W ge, WUZRFEM, ESEVE b, B8 20
Figure 2. Magnetic resonance imaging of CSP

[& 2. CSP #iHEIRM IR E
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Table 3. Comparison of diagnostic results of type IT CSP between TVS and MRI (cases)
3. TVS. MRI % 11 & CSP HYISHRLERELER (1))

&I HRtE TR PR Rtk TR A1 it
TVS 238 11 32 43 281
MRI 100 1 5 6 106

TVS: RIPUE =84.70%, ¥FE =74.42%, AUC=0.796 (95% CI: 0.716~0.875, P < 0.001) MRI: RBE = 94.34%,
B =83.33%, AUC =0.888 (95% CI: 0.712~1.000, P = 0.010) MRI Wi RS B4R, Tl iR 5id B iGYT

Table 4. Area under the curve of TVS
= 4. TVS MighZ TER

Wik 95% B 15 X 1]
T PR ik Sig
LR TR

0.796 0.041 0.000 0.716 0.875

Table 5. Area under the curve of MRI
%< 5. MRI ByghZk TETR

ik 95% B 15 X [A]

LA bR i ik Sig
BB TR
0.888 0.090 0.01 0.712 1.000
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Figure 3. ROC curve of TVS in the diagnosis of type II CSP
3. TVS %f 11 B CSP 2B {ERY ROC BhiZk
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Figure 4. ROC curve of MRI for the diagnostic value of type II CSP
B 4. MRI %f 11 2! CSP 2 #ifH{EAY ROC HiZk

3.2. MEBEFREZFER
Table 6. Comparison of perioperative indicators of surgical method 1 (ultrasound-guided uterine aspiration) (x + s)
6. KX 1 (BAESISWE)EFAREEFREER(x £ 5)
Ei=27 A #H(TVS) B 4 (MRI) tfE P
F- AR ] (min) 19.45 +5.61 1535 +5.36 3.866 <0.001
H 1M 5 (ml) 37.45+15.23 28.65 +14.32 5218 <0.001
{EBEhT [a](d) 434+2.16 5.21+2.86 -2.793 0.006
B-HCG £ [JIEF[a](d) 21.56 + 8.48 14.56 +4.12 6.913 <0.001
R &2 ERl(d) 3543 +£16.39 25.62 £8.57 4.722 <0.001
RINE: A4 82.61%, B4 93.75%, P=0.028; MIFKAE: A4 16.15%, B4l 6.24%, P <0.05.
Table 7. Comparison of intraoperative and postoperative complications of surgical method 1 [n (%)]
F 7. KRR 1 RARRGHLZRELLE[H(%)]
A5 B K Hiff TEBR ZRFR HFIEST HIRRAE
A4 161 6 (3.73) 3 (1.86) 6 (3.73) 13 (8.07) 28 (16.15)
B4 32 0 (0.00) 1(3.12) 0 (0.00) 1 (3.12) 2(6.24)
k! — — — — — 8.42
P — — — — — <0.05
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Table 8. Comparison of perioperative indicators of surgical method 2 (combined hysteroscopy and laparoscopy) (x + s)

8. AN 2 (BIEIREA &) B F ARIHEIREL B (x + 5)

Ei=1n A 44(TVS) B #(MRI) t 5 P1E

TR (8] (min) 193.56 £ 50.48 108.73 +46.36 12.350 <0.001
H 1fi E (ml) 57.34+14.21 22.56 £10.13 16.720 <0.001
ERSA )] 6.24 +2.35 6.21 +2.17 0.107 0.915
B-HCG $:BH A (d) 14.72 +4.89 1431 +4.12 0.581 0.561
H& S HE () 25.87+8.16 24.67 +8.07 0.963 0.336

MINH: A4 90.83%, B 98.59%, P=0.030; HHAKME: A49.17%, B4l 1.41%, P<0.05,

Table 9. Comparison of intraoperative and postoperative complications of surgical method 2 [n (%)]

# 9. AR 2 R RARFHEZELLE[H1(%)]

A Bl i TEBHR ZIRFR IS B RAE
A4l 120 11(9.17) 0 (0.00) 0 (0.00) 0 (0.00) 11(9.17)
B4l 71 1(1.41) 0 (0.00) 0 (0.00) 0 (0.00) 1(1.41)

V! — — — — — 6.36

P 1A — — — — — <0.05

A1 EAGIFRE)F, MRIAETFRE A, HILE. f-HCG ¥FAR . A&EmEE. FARK
ThE e Rk e A2 28 5 T8 AR T TVS ZH(P <0.05) (L3 64 % 7). R 2 (BIESERE)F, MRIAF R
BFE AT IR/ SRR R TG, FARMIEE &, JFRIERERTEMR, ZRAFHIEELP<
0.05) (.4 8+ % 9).

4. Wig

B AE B BRI, BAAHE S B IR R AEE 2, B P RR A JR(CSPYR A% 2 T
#. CSP BT mfa ik, ZRERT TFEVIIVRIESAL, R, VWEES, FHHZEAD
BB AN IRTE 2 51 R KH M. FE Tl BREEANSEIERE, BEEAEBUREEMmEs.
I, RN SRS B AMEMIGYT, RGE CSP RS 15kt . HRAERIEEEARIEMK
OIS SR I K T B WUR I 30 R B DA R[5 ]

ZPIERFE(TVS)Z H AT CSP BIEM —&ifi i FB, AL, . &, THEIZEMH, iR
ZEAE . MR A SIRRVUZEEERMT), AP 5 AR . B TVS S FE )RR 2
A BIER SR FORESL LR S A R, A RR B E . WUZ BRG] . B IbEA2 B W v
WA IR, BARIZWIRT A R 86.4%, w2 5IRIENKFE[6]. AW, H4i TVS A HIiRE 11 6,
BFEAE I 3 Bl B IR S BEAE AR 8 B, E A RIR AT VP 2 S EOR T R L, T E R
HFEAR, FRUKE TVS X 118 CSP 3T ARRTITAS A2 I A

FEFEHR AR (MRI) 2 P T G B A F e vl 3R 4 TVS ZAMA OGS A5 5, JUHEM T 11 &Y
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CSP &FmfaWifil. 2 W FiiEsE, MRIE CSP iZWii R . FEF B S o B HEmf 1t 07 T B2 LT TVS,
AIIE MR RR L R B REARZRIRE k5 RS I A B B 25 (B 56 &, FF v] PPN UL TR 4 M 1R 2 0E 1
XL R IR RRE R AR [ 7]-[9]. A2 EAESER , MRI A] A 8025 CSP 51 BTk
BRI R . AT RS, BERAR IS ARIA[8]-[10]. ABFFEE IR, TVS 27 11 B CSP i REUE N 84.70%-
B E N 74.42%, AUC N 0.796; MRI REUE A 94.34%. Hi 57N 83.33%, AUC N 0.888, ZHFIH
G E (P <0.05), S5CHRGR—2, SWidERZnTIA 97.67% [6] [7] [11]. [FEF, MRI AL H 5 4
ENIER, 3 GIGRSAE RS 2 A i, A ROk I VAT i TVS 2H 32 I E N EEGR K 11 iR 2 1)
HRFAR, oI EIERIE K ZIRTFAR, dE—PIESE MR nlgmis Wkifth . FRRIE 3. 1Ak,
MRI =55 AR B EOR S CSP 1S WIEIR B, it FEIRYT, PREE4RERUT IR 22 43 12].

11 B CSP [/ MARALIR T T FE MR BORS HEVP A, RMT. Z 3 N VR B e afn At 3 & R 2 R s 1
K AE13]. TVS X ERIBFRIFME AR, 5 FBORAERFEA Y. MRI Al AL e B A 5 XSS S, 48
SHEHIERFARTN: RMT >3 mm. MAEAEKEATEAL] S FES; RMT <3 mm. HRE. S
B faE IR T I B A FAR14] [15]. ABFFLER, £ MRI VA 9 61 F A 145 = s A
A1 H, MRIZHH M (28.65 £ 14.32 m)fKT TVS 41(37.45 + 15.23 ml), B-HCG #%[H Jx H 45 it ]
B, FARMINHR T H(93.75% vs 82.61%); AR 2, MRIAF RN A4, H il &5 /0(22.56 £ 10.13
mlvs 57.34+ 1421 ml), SIEHHEREIFRAERTEL, FAREIIZFIL 98.59%, =T TVS 41K 90.83%. #
7N MRI FIREAEMS BTG TF RS . BRARERIE RS, 5REAERTF L4518 —8[15].

EEEREA T AR 11 A CSP FE ARG T 73X, PTIRIRT SEIUR LIS BR . BUREAN K& B 5 o
TEATEG o« RIS 75 ) Kl I BT, P Rzl I, 8 4 5 Sl ko 28 BT BUSSH 15 005 5 A 403
BHRTAEHAEWE S HA6]. A fiH, B EEEREG T AR DESRI)ZE 94%, MRI PEAL 4 98.59%,
HRMERAER B E AL, $7R MRIFE AR AT — B3R TH ) F R 6 2 v 510 3k .

MRI K 3% e R a T K, A EAE I FB(17]. WGIRE & B DL TVS ik
REOH A, XF 11 A CSP. WUZFEM . MFFEE . TVS WA, 4 B4 75 R oS R R e b 52 B3
HOANTE MRI AR, CASEEURSHE S T 5 B 700 o TR, s s R mes il . He =4Ed s oLt
8, TIEEE TVS 2WiBE[18] [19]. IR 75 3 R (CEUS)E UK ML HEVE VPAl H R I B g,
RN TVS 5 MRI 2[RI EE 7S, (EEE— B 5E[20].

KT B EE, PATEEZE R RMT SRR EAAEA L6, HARRENL 4, Joidmisrn ik H
BIKR, UAEHR MR (15 B8 25 B AL R B0 (EMIERNLEI T, FARR 4. S
B RO RE R K, EATRRYE T MRIIREERFRB RS 5 XSGR, MRk E A, FA
PR 224, 3L MRITE 112 CSP 297 g EME.

Zx b, MRIXSII 2 CSP HAHE SRS R BUE SFe R, 4t TVS MEDRIFE EE S, 128
HEP AL, WUZERBIPPAL o o IR 3R A T AR B M. BT MRI FIRSHEPPA A B T
AIRIT T2, BRI L i R f ORE R, 3 S T AR BRI IR AR E R . AL SCREKS MRI R
AL CSP RATVEE I EE AN A F B, JUHEM T TVS 2Wifise. NUZ3E8E. mtEE R aHEE
KIE . B2 “TVS Wi + MRI @ fai b ob Al 7 1 2127 X, GBI T 14 CSP 297 1)
M e A, B BB = .

E&WE

TH G5 ImyT iy iR T RI(BE2428) (2024YX0064. 2024YX0069. 2025YX0010);
WH% S ey iz DAR I H (2025015).
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