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ABSTRACT Objective: To investigate the clinical value of ultrasound detection of pregnancy corpus luteum combined with serum
B-human chorionic gonadotropin (3-hCG) and progesterone (P) in predicting ectopic pregnancy in patients with early pregnancy of un-
known location (PUL). Methods: 148 PUL patients who were treated in our hospital from January 2022 to October 2023 were selected,
patients were divided into ectopic pregnancy group (all tubal pregnancy) 71 cases and intrauterine pregnancy group (intrauterine early
pregnancy and intrauterine early pregnancy abortion) 77 cases according to the results of surgical pathology. The echo type of corpus lu-
teum, blood flow classification, pregnancy corpus luteum hemodynamic parameters and serum 3-hCG and P levels were detected and
compared between two groups. The predictive value of pregnancy corpus luteum hemodynamic parameters combine with serum 3-hCG
and P for ectopic pregnancy in early PUL patients were analyzed by receiver operating characteristic (ROC) curve. Results: The blood
flow classification in intrauterine pregnancy group was better than that in ectopic pregnancy group (P<0.05), but two groups of echo type
contrast, the difference was not significant (P>0.05). The blood flow resistance index (RI) and pulsatility index (PI) in intrauterine preg-
nancy group were lower than those in ectopic pregnancy group, while the peak systolic velocity (PSV) was higher than that in ectopic
pregnancy group (P<0.05). The levels of serum 3-hCG and P in intrauterine pregnancy group were higher than those in ectopic pregnancy
group (P<0.05). The results of ROC curve analysis showed that, the area under the curve(AUC) of pregnancy corpus luteum hemodynamic
parameters combined with serum 3-hCG and P detection for predicting ectopic pregnancy in early PUL patients was 0.842, which was
higher than that of other indicators alone. Conclusion: Ultrasound detection of pregnancy corpus luteum combined with serum B-hCG
and P detection has a high predictive value for ectopic pregnancy in early PUL patients.
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Table 1 Comparison of echo types and blood flow classification of pregnancy corpus luteum in two groups [n( % )]

Echo types Blood flow classification
Groups n
Thick wall type Thin wall type ~ Low echo Mixed echo Grade [ Grade II Grade 11
Intrauterine
77 22(28.57) 6(7.79) 39(50.65) 10(12.99) 16(20.78) 21(27.27) 40(51.95)
pregnancy group
Ectopic pregnancy
71 23(32.39) 8(11.27) 33(46.48) 7(9.86) 26(36.62) 23(32.39) 22(30.99)
group
Z/x? - 0.255 0.521 0.257 0.355 6.668
P - 0.613 0.470 0.612 0.551 0.010

| BEREIRAFIREE RS RB=

Fig.1 Ultrasound grading of pregnancy corpus luteum blood flow in intrauterine pregnancy group

Note: A: Substantial low echo type, no obvious blood flow signal in the periphery (grade 0); B: Thin wall type, with a short rod-shaped blood flow around

(grade 1); C: Thick wall type, peripheral strip blood flow>3 (grade 2); D: Mixed echo type, peripheral ring blood flow (grade 3).
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Fig.2 Ultrasound image of pregnancy corpus luteum blood flow grading in ectopic pregnancy group
Note: A: Thin wall type, no obvious blood flow signal in the periphery (grade 0); B: Mixed echo type, with a short rod-shaped blood flow around (grade 1);
C: Thick wall type, peripheral strip blood flow>3 (grade 2); D: Substantial low echo type, peripheral ring blood flow (grade 3).
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Table 2 Comparison of pregnancy corpus luteum hemodynamic parameters in two groups(xt s )

Groups n RI PI PSV(cm/s)
Intrauterine pregnancy group 77 0.46% 0.10 0.78%+ 0.07 17.27+ 5.20
Ectopic pregnancy group 71 0.51+ 0.09 0.81% 0.08 14.59+ 4.57
t - -3.188 -2.432 3.319
P - 0.002 0.016 0.001

%3 WAMTE B-hCG K P KFHIXFEL(xt 5)
Table 3 Comparison of the levels of serum B-hCG and P in two groups(x+ s)

Groups n B-hCG(mIU/mL) P(nmol/L)
Intrauterine pregnancy group 77 8851.50+ 1343.58 41.78+ 10.56
Ectopic pregnancy group 71 3915.17+ 1003.65 20.34+ 5.68
t - 25.153 15.198
P - 0.000 0.000
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Table 4 Analysis of the predictive value of pregnancy corpus luteum hemodynamic parameters combine with serum 3-hCG and P for ectopic pregnancy

Projects AUC Sensitivity (%) Specificity( % ) Youden index Cutoff value 95%CI
RI 0.617 84.02 82.28 0.663 0.46 0.329-0.791
PI 0.589 79.27 83.45 0.627 0.80 0.435-0.872
PSV 0.633 85.18 80.36 0.655 16.85 cm/s 0.414-0.918
B-hCG 0.705 87.23 78.81 0.660 5829.55 mIU/mL 0.527-0.983
P 0.711 88.59 71.24 0.598 25.82 nmol/L 0.608-0.845
Unite 0.842 94.37 78.55 0.729 - 0.537-0.906
i B A EE 25, 2022, 29(6): 956-960.
’ [71 Monteiro PLJ, Sartori R, Canavessi AMO, et al. Accessory corpus
" luteum regression during pregnancy I: timing, physiology, and P4
0.8 profiles[J]. Reproduction, 2021, 162(6): 473-482.
3 (8] A+dh. ZMHE K E % FEhA8 5 IFAF SR F KT BT & W ek 25
206} B e R[] Hrimls R E 52, 2019, 21(2): 258-259, 262.
E [9] Al Mamari N, Al Zawawi N, Khayat S, et al. Revisiting serum 3-hCG
] -
.g O— Unite cut-off levels and pregnancy outcomes using single embryo transfer
@ 0.4 —{3—P [J]. J Assist Reprod Genet, 2019, 36(11): 2307-2313.
—<O— p-hCG [10] #k4%, Rt 3L, fB#AL. s HCG E2 P CA125 KT & 45 dE4k
LRy 5 ook 2 AT F A S (V). B %R IE 45, 2020, 15
—O—RI
o1 (14): 70-72.
@B YA @@ Cutoff point [11] %5, ﬂi:{{‘ﬁ‘, «ti&l,%;%ﬁ;‘l*%ﬁﬁﬁ&&%lﬂ:ﬁ%ﬁ@%%%
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Fig.3 ROC curve of predictive value of pregnancy corpus luteum
hemodynamic parameters combined with serum 3-hCG and P

in predicting ectopic pregnancy
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