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Abstract: Objective To explore the application value of transvaginal ultrasound combined with serum levels of
vascular endothelial growth factor( VEGF) and estradiol(E2) in the early diagnosis of ectopic pregnancy. Methods A
total of 165 patients with suspected ectopic pregnancy visiting to the 904th Hospital of the Joint Logistics Support Force of
the Chinese PLA between January 2017 and January 2021 were selected as the research subjects. Pathological diagnosis
or follow-up examination were performed to analyze the confirmed diagnosis of ectopic pregnancy. According to the
pregnancy outcomes, the patients were divided into ectopic pregnancy group(n=98) and non-ectopic pregnancy group
(n=67). The serum VEGF and E2 levels and the ultrasound diagnostic parameters [ endometrial thickness, resistance
index(RI) and pulsatility index( PI) ] were compared between two groups at enrollment.Pearson correlation coefficient
analysis was used to analyze the associations of ultrasound indicators with the levels of serum VEGF and E2. Receiver
operating characteristic(ROC) curve was drawn to judge the diagnostic efficiency of combined detection of transvaginal
ultrasound and serum VEGF and E2 levels in the early stage of ectopic pregnancy. Results The serum VEGF level, RI

and PT in ectopic pregnancy group were significantly higher than those in non-ectopic pregnancy group(P<0.01), and
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the serum E2 level and endometrial thickness were significantly lower than those in non-ectopic pregnancy group ( P<

0.01). Pearson correlation coefficient analysis showed that serum VEGF level was significantly positively correlated with

RI and PI (r=0.403, 0.194, P<0.05), and was significantly negatively correlated with endometrial thickness (r=
-0.651, P<0.01). Serum E2 level was significantly negatively correlated with RI and PI (r=-0.518, -0.401, P<

0.01), and was significantly positively correlated with endometrial thickness (r = 0.820, P<0.01). The diagnostic

efficiency of combined detection of transvaginal ultrasound ( RT, PT) with VEGF, E2 and endometrial thickness was

significantly better than that of each indicator detected alone in the early stage of ectopic pregnancy, with AUC of 0.936

and specificity of 91.00%. Conclusion

Transvaginal ultrasound combined with serum VEGF and E2 detection can

significantly improve the early diagnostic efficiency of ectopic pregnancy.

Keywords: Ectopic pregnancy; Transvaginal ultrasound; Vascular endothelial growth factor; Estradiol; Early stage;

Diagnostic efficiency

SR A2 i R AR RAE TR SR R B 42
YITEFE MR IR R T B F R 24 JEIH
BAE I AR AR ST A R, Kk R
PLAENR KRN 1.5% ~2.0% , 78 K i v [F 5 52 3B 4T
EFHER . BRI E — B, W K
JE IR AR I, JBUMAE iy o I DR i FH 428 93 7 A )
BN RRRE BE LAWLGE B3 S S S AR A L, (R 32 A ACHE B
255 NG LRI A5 R R A 52 % O B A
JR PR, AT R, 29 20% 1Y 54 0T 1B N
BUR T (B2, AR AR A S T R B il
TH A AR BRGNS 57 4 0 S 312 W i A 3T
Bt AT, 2T 5T % B 220 ( progesterone,, P) [B- A
T AL R % 2 ( B-human chorionic gonadotropin,
B-HCG) 454 b 7l £ 5 57 v 4 # 1Y I IR 12 W A 3L
RIS AR ST B AE 4 HT I O N R KA T
(vascular endothelial growth factor, VEGF) | #ff — i&
(estradiol, E2) B4 22 [F13H 88 P X0 o AR B i 30012
W B, BB AT .

1 W&5F*

1.1 AR % HH2017 41 H £ 2021 421 A 3
HR TR I i I 4% 1k 48 R B 38 BA 255 904 I g il 12 1Y)
165 {51 BEALL S (57 W A S8 85 A i PR B, AR 908 4 U 4% )
K oo Ry S SR R4 (98 45]) FHIE 6 WEAREH (67 1)) o
NABRHE: (1) 4Fil 20~40 27, FRAE Y150 BH A ol
BEPRAMES ; (2) A A A I PN OR DL I Sl 2 4 A U
PN E TR (3) (FRMFE <12 J5 , HEA R 1/
BRI i 5 (4) AHRTARRHAEEE; (5) XA
JUANE R & HEBR pm v (1) 7B B &
(2) H IO SEMIRE T B NSO AE 5 (3) & F
O VS DIREAR 2235 (4) BIFm R ek T
RS IE YR I AAE & o S BRAR I B g A IR
Ho AW OB R R E ) B AR AR

PR, 2 PR B AR B 22 51 23 it i (2021bkmy-01X) |, fip
A 2R HE R

1.2 Bri oy ik

1.2.1 f#PEESfGAE RHEE GE E8 BE A%
W R R G, AR IR IOE , A 6, T 1E
TR E ALK R 5 ~8 MHz, iR & B H 15
KN CNTBEIERE 5B N S N SAS DL, SR IX.
AT ALK K i 4 AU B, 28 B R R
B b s B S TIN5 5 3 6 A A7 bk o 2238 5 A, 10
SKFHJHEBC(RT) KA sh 46 £ (PT) , A4~ ) 2 i HC 3
Y3 1E

1.2.2 iEsR &I B3 A2 X B O
BasE A EFE kL 3 ~4 ml,4 °CF 3 000 1/min, &
A% 10 em, B0 15 min, B 1, B F-80 C UKk
R 5 oK FH IR 8 Y5 A 0 i3 VEGE AKOF i &
W 7 L g e G A s\ R AP G Cobas €601 HY
b2 B A 9 o3 A AR DU I B2 7K 5 K i A
rh SRR A i B VR

13 WEHEE (1) SEAUEIRISWIRE R E R
48 h AT I IETEbR M B AL AR ,48 h N IMTE B-hCG K
T EINT 50% 50 E S S BTG K EE
NG ZE 600 B Z I B WA s AR s FRAH 2R A 45
SRS SAOLEEIRT o (2) HeB R AR AR A
UEORANALES (9 I VEGF (E2 7K K 2 Wi g i
(FEWNBERE RTPT) . (3) 704 BidE A2 br
HIyE VEGF E2 KB FR, (4) mHZilHE TR
4 (ROC) A 1L 3% VEGF (E2 JK-F-Hk A 22 B 1
X SEALAE IR IS WA, I8 B dFIlG A

1.4 itk s SPSS 22.0 Hi A brEdi, i
LHAFIE 2R N T bR 4 P S SRR TRt
K H xxs FR LA HEECR -, FEAR ¢ K55 ; Pearson
AR BT 1L VEGE (E2 JK-F-5 PLRL X FE A
FESJEE B A OGO 2R 5 22 Tl 45 T8 im0 S A e U 7 ) i



- 1408 -

FEIG R 2022 4 10 A48 35 %55 10 8] Chin J Clin Res, October 2022, Vol.35, No.10

WEIIHTHY ROC HHE, L T AL (AUC) K dmefd:
HWHE P<0.05 A2ERA G,

2 7% R

2.1 maERF—MFA ks BB AR 5
R NIR A 165 1158 B A Hh S 6 4k ik 98 5] (H:
rhg N A AT R 82 ), B RR A iR 11 ), 5 AR AT
U= 5 ), AESALEEYR 67 51 ( Hodh 15 B N AT IR 42
151, B R A e 12 ), N 23 7= 9 1], D 5L (A i
40 o LCEPHALAERS 2o IR AR ekl 25 R T
Gt E X (P>0.05), WK1,

22 WBLFIRALZNERF LRI FAER
AT VEGF /K- K 28 FHIE#8 75 281 RILPI {H
BEm TAEROUEIRA (P<0.01) , i E2 K- L5
PR B IR AT IR (P<0.01) . L3 2,

23 i dEARS 2 MEARF RN XS

Pearson AH5C R E0 0T B, 507 U UR 20 8 3 0 1l 7
VEGF 7K -5 RI, PI {2 i 3% 1E A0 ¢ (r = 0.403
0.194,P<0.01,P<0.05) , 57 Py B 5 52 1 35 A AH
% (r=-0.651,P<0.01) ; IfiL3 E2 /K5 RI,PI {5
B2 (r=-0.518 ,-0.401,P<0.01) , 5 F & )
RELJRE 7 5L B 5 IE AR 56 (r=0.820,P<0.01) . .3 3,

24 S EFAEATIRAZ A E A B A MO AT IR 64
G a a5 AT LT VEGF (E2 7K 7 K& 248 9138
A ZH(PLLRL B W RE ) Mg 28 &, LU2
SO AR AR AR i BUE R 1, 23 ROC iy
4 M55 kR VEGF & E2 X 5057 4 Uk 19 55112 Wi s
AE LT (AUC=0.806.0.785) ; 7 RI .PI {H }2 -5 N
FESJEE B 2 sk e R £ (AUC = 0.687 ,0.726 ,0.766 ) ;
1M VEGF+E2+RI+PI+¥5 RIS 12 W11 AUC K
TR BE U WAL T e bR BRI ( AUC =0.936, 45 5
FER 91.00%) . WK 1.3k 4,

R1 WABEWIORILE  (x2s)
Tab. 1 Comparison of baseline data of 165 patients (x+s)

20531 1145 (2 AR () ZER () FER () BMI
S AT IR 98 30.12+4.57 7.43+2.26 2.01£0.57 1.32+0.37 27.41%3.06
AT IRA 67 31.07+5.29 7.02+2.53 2.17+0.63 1.43+0.51 27.25+3.17
18 1.229 1.090 1.696 1.606 0.325
PE 0.221 0.278 0.092 0.110 0.746

R 2 PSR LA PE S SEOE (vxs)

Tab. 2 Comparison of serum indexes and vaginal ultrasound parameters between two groups (x+s)

5 IR EL 7D ZBAE S
41 51 15155 -
VEGF ( pg/ml) E2(pg/ml) RI PI FE N IRJEE (mm)
SOEIRA 98 347.51+56.44 301.48+63.57 0.54+0.10 0.87+0.15 8.06+1.27
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Fig. 1 ROC curve of early diagnosis of ectopic pregnancy with

serum indicators and transvaginal ultrasound parameters
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Tab. 4 Value of serum indexes combined with transvaginal ultrasound parameters in early diagnosis of ectopic pregnancy

L7 AUC cut-off {f URIE (%) FESRIE (%) EARCR RS 95%CI

VEGF 0.806 268.490 pg/ml 81.60 80.60 0.622 0.734~0.877
E2 0.785 688.415 pg/ml 92.90 62.70 0.556 0.706 ~0.864
RI 0.687 0.415 85.70 49.30 0.350 0.602~0.773
PI 0.726 0.895 48.00 88.10 0.361 0.650~0.802
T A REJR 0.766 10.845 mm 77.60 73.10 0.507 0.693~0.839
VEGF+E2+RI+PI+ Ty JRL B 0.936 - 86.70 91.00 0.777 0.896~0.976
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