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Diagnostic Value of Magnetic Resonance
Imaging (MRI) T2WI Sequence Radiomics
Model for Special Site Ectopic Pregnancy*

WANG Qjan, YUAN Xiao-liang*.
Department of Ultrasound, Tangshan Hongci Hospital Co., LTD., Tangshan 063000, Hebei Province, China

ABSTRACT

Objective To construct a radiomics model based on MRI T,WI sequence images and explore its diagnostic
value for special site ectopic pregnancy. Methods A total of 258 ectopic pregnancy patients who underwent
treatment in our hospital from February 2018 to February 2023 were selected. The patients were divided
into a training set (n=186) and a validation set (n=72) in a ratio of 2:1. Based on histopathological results, the
patients from training set were divided into special site ectopic pregnancy group (n=102) and non-special site
ectopic pregnancy group (n=84). Multivariable logistic regression was performed to identify independent
factors associated with special site ectopic pregnancy. Univariate analysis and Least Absolute Shrinkage and
Selection Operator (LASSO) regression were used to reduce the dimensionality of the radiomics features
obtained from MRI T,WI sequence images. A combined model of radiomics and clinical features was
constructed, and the predictive ability of the combined model model was evaluated using receiver operating
characteristic (ROC) curve, Hosmer-Lemeshow test, and calibration curve. The clinical utility of the model was
assessed using decision curve analysis (DCA). Results The MRI has a diagnostic accuracy of 79.07%, specificity
of 80.29%, sensitivity of 77.69%, positive predictive value (PPV) of 77.69%, and negative predictive value (NPV)
of 80.29% for diagnosing ectopic pregnancy in ectopic pregnancy patients. Compared to non-special sites
ectopic pregnancies, there were significant differences in the number of induced abortions, ectopic pregnancy
history, B-hCG ratio, endometrial thickness, and MRI diagnosis of special site ectopic pregnancies (P<0.05).
Multivariate Logistic regression analysis showed that low B-hCG ratio, high frequency of induced abortions,
history of ectopic pregnancy, thin endometrium, and positive MRI diagnosis of special site ectopic pregnancy
were independent influencing factors for special site ectopic pregnancy compared to non-special site ectopic
pregnancy. After dimension reduction through one-way ANOVA and LASSO regression, nine representative
radiomic features and clinical features were obtained to form a joint model. The AUC values for the joint model,
the radiomic score model, and the clinical prediction model were 0.837, 0.741, and 0.717 respectively in the
training set, and 0.816, 0.752, and 0.705 respectively in the validation set. The joint model showed the highest
AUC, indicating superior predictive performance(P<0.05). The Hosmer-Lemeshow test showed no statistical
difference between the predicted and observed data in the combined model (P=0.146, 0.102). The calibration
curve showed good agreement between predicted and observed values in the validation and training sets. The
decision curve analysis (DCA) curve showed that the combined model and radiomics score model had a higher
predictive value within a large range of risk thresholds. Conclusion The MRI T,WI sequence radiomics model has
high accuracy in predicting special site ectopic pregnancy and is of great clinical value.

Keywords: Magnetic Resonance Imaging; T:2WI sequence; Radiomics; Special Site Ectopic Pregnancy; LASSO
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ShE. OEEER, SHMEEE; MRIZGERERE, BB
ERMINEERISE, THERREEHRE, FRRES,

1.2 MRIEM A% AHZKAEIMMRIIZE AGE Discovery MR
750 3.0 TH#E M. WlFEE, EFARRESESRMEEE
MEHIES BB FHERERAERKR L. BESH: U33mT/m
BEH120mT/(mes)#TEMER, BATWIRRHLZEKFS!
(FOV: 34.0cmX34.0cm, %EFF: 320X256, BE: 6.0mm,
18 B : 2.0mm, EERKAAETE (repetition pulse time, TR):
6000 ms, {5=[EIKAYE](echo signal time, TE): 120.0 ms).
T W RRAEREERIEFEI(FOV: 36cmX36cm. %EFE:
224%X192, BE: 5.2mm, [8EO0mm, TR: 3.6~4.4 ms, TE:
1.7~1.9 ms)o @ LSRR RFEA R AKX ZINEAEBNGE
SRE, E=4=EPX. Y. Z= M EHEEENHEEMR MY
8, HEHEIREN300-1000s/mm’, EGNRERTHIEE
ATmm/8.5mm, MFIEEN320mm X320mmAEFX T, F
AR EEBKES 0. Immol/kgiELIRER B BT 59%, ERRE
ST, 1TI%3843#%, TR5.28 ms, TE2.38 ms, E&MEEIIE
FTRMBEERE6MmM/3mm, EFIZEH360mm X 360mmHATEER
Xig. 7513 EINshAkER. TIERBKHAFIIERHA 2 579255, 70s.
120sE B #HIT Do
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MZER. FiRRES. BEEFAE. ALRFRE. £ERAX
ERSE. BAEIRE . BEFRE. IR, RIASE. FERE
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5. FAFAUNTERRM, EEWNMRFPHAREREEREE
(B-human chorionic gonadotropin, B-hCG)&&Zi2908%, 48 h
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T E4F1ERR 4% (receiver operating characteristic curve, ROC)
EMERIFTCMEE S, WBiTHosmer-Lemeshowi IS 145 &I R
KN T GAFRETNEIES LREIEZ BN —K1%. Bl
FllRERORZE 4L (decision curve analysis, DCA)MEREAIREK
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FERBERAESE[N(%)] 0.117 0.732
g 29(15.59) 10(13.89)
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B-hCGEL1E 1.56%0.41 1.48+0.33 1.444 0.150
FEREEE(mm) 13.57+2.94 14.08+3.07 1.154 0.250
MRIZ LT IR457k 0.118 0.732
ERIIZBTEER [N (%)]
A 100(53.76) 37(51.39)
PR 86(46.24) 35(48.61)
R EB (L RN TR 0.808 0.369
REBEFEIILE R [N(%)]
A 102(54.84) 35(48.61)
FRME 84(45.16) 37(51.39)
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IR A EIRA S IR ER L F AT IR AT IR EFNR . BMIL #1&
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I IRiZETEREREE(P<0.05), ZREZELogistics[E)I N e
RERB-hCORLLE. ADRESMAE. BRUTERE. F5
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2.3 MRI TWIFSIRGAFE RS MMRI T.WIFEFIREGA
FEGHENI46 NN RERME(CC: 0.779~0.941, CCC:
0.806~0.967), EF—M451E2281, SUBWHET1I8T, BEREA
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WNEL. RSFIR. WEFGAFED HIEEER:

THBAFHOEFEETEREINGELRRIEERH BB
PAAT N HEER T BRI NSRS AURUERARadscordE
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EMIFIR(N=102) SiEIR(n=84)

FH (%) 27.59+5.13 28.14+488  0.744 0.458
BMI(kg/m?) 22.46+2.08 2251+197  0.167 0.867
HMZEH [n(%)] 1.774 0.183
<2% 32(31.37) 19(22.62)

>20% 70(68.63) 65(77.38)

SERRE(R) 2.08+0.59 2.21+1.01 1.093 0.276
BEEFRB[N(%)] 0.709 0.400
5 22(21.57) 14(16.67)

x 80(78.43) 70(83.33)

AIRFERBOR)  0.87+0.64 1.11+0.92 2.091 0.038
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I 74(72.55) 54(64.29)

BAIEIRE [n(%)] 5.898 0.015
B 9(8.82) 18(21.43)

I 93(91.18) 66(78.57)

BERERER) 0.9840.10 0.9740.09 0.710 0.479
IB= R % (R) 1.07+0.17 1.05+0.21 0.718 0.474
RARSE [ (%)] 0.916 0.339
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R-hCGLL1E 1.87+0.34 1.01+0.51 13.728  <0.001
FEREERE(mm) 15.71%3.22 10.12+3.43 11440 <0.001
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JEASRRER (L 86(84.31) 14(16.67)

B RRER( 16(15.69) 70(83.33)
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[ESEEn BlE Wald xZ ORf& 95%CI PE_
R-hCGRLL1E 0193 0211 0837 1213 1.021~1.576 0.007
ATHFESSMRE  0.083 0357 5.403 1.087 0.993~1.627 0.037
BRAERS 0.043 1.073 0.002 1.044 0.749~1.534 0.046
FENEHE 0.085 0.158 0.291 1.089 0.828~1.572 0.021
MRIESBRERAIEAT  0.280 0.431 0422 1323 1.175~2.003 <0.001
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2.4 HEMITMERGAFIIS IRFRFERSTRE iS55
S IRAIR L MR IR R FER R BB FIT IR E 4 N Logistics
ZAZLAEEZFWEIGRFUIRE (C)MEXSEE (C+V), HIE
LI

Hrhe DiE5E %, a=0.193 X B-hCGIELLE+0.083X AT~ E
STURE+0.043 X BB AIFIRE+0.085 X F = PIfEE+0.280 X MRI
FFRREB L R LT IRIZ BT SR BA1E-1.834; b=0.176 X B-hCG1kLL
E+0.065 X A TR S5URE+0.037 X BRI IEIRSE+0.057 X
FTEWNEE+0.210 X MRIBFHRE (I T U T IRIZ M 45 R M
+0.587 X Radscord-2.342, RIBCHV AR ZIBITHINERER,
SHIBESIRBENSILE, NE3FT. BEERE, FEAFTHE
A ARTUNIE R 4 EPAUCH 390.837, 0.741. 0.717,
EWIEEFRHF140.816. 0.752. 0.705, HE4, WNKR6FIR,
KEBAAUCES, EEEEMFTUNEES(P<0.05)s Hosmer-
LemeshowiIR4ERER, BERBETNEIES LFRIREIE 28]
ERTHRITFEN(P=0.146, 0.102), RAMZE RHKSREEER
IEEMIIGES, i‘ﬁ,JHHE%Xxﬁfﬁﬁﬁ&ﬁ%ﬂ’]—i&’lﬁi{m50 A
DCARMZEITMERNIRRE X, ERET, KOBESEEATF
N EEERANKRECENEERSNTUNNE, ILE6.
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B 1A-B1B #| FILASSOSH i HATARAE 2 #F; 1A: LASSORAEMF 2, FIF 10K %
SR £ IMFEZ AN EREEALHELS, KRET S A H0.039,
log (A)=-3.249; 1B: #/EfFst R E, REFEIOARXIBIELHELL, RE
BEINEE R HHE.
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TREHAEERE X% 0.051

TRE 4R ERE 0.047

TR EARHAE PR RIS Y3—1k 0.031

SRR EE B P SR 0.019

TRE IR kEihsrEoRiA 0.011

— B FAE THyseIHRE 0.005

(3]
o ®
(5] (6]
3 BAHA T &,
BEl4A-W4B = FREEAIROCH & E; 4A: % &; 4B W&,
H5 BABAREAE. 6 = ABADCAM LA,
%6 iﬂlﬁ!ﬂmh’mﬁﬁl&w Cxitb
=] JIE WIEE
AUC 95%(Cl P& AUC 95%(Cl P&

EHRFITS  0.741  0.691~0.812 0.752 0.707~0.824

KaRE 0.837 0.756~0.893 0.017 0.816 0.763~0.878 0.023
IRARTUUER 0.717 0.657~0.851 0.705 0.648~0.812
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