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medical abortion

Yanbo Liu, MM?, Wen Lv, MM&*

Abstract

To probe the diagnostic value of transvaginal color Doppler ultrasonography plus serum -human chorionic gonadotropin (B-HQ
dynamic monitoring in intrauterine residue after medical abortion.In total, 200 pregnant women undergoing medical abortion in our
institution from January 2017 to December 2019 were picked, and assigned to either group A (n = 75, with residue) or group B
(n = 125, without residue). We detected serum (-HCG, progesterone (P), follicle stimulating estrogen (FSH) levels and ultrasonic
indicators endometrial thickness (ET), peak systolic velocity (PSV), resistance index (Rl) values, dissected correlation of indicators
using logistic linear regression analysis, and prospected the diagnostic value of relevant indicators in intrauterine residue after
medical abortion utilizingreceiver operating characteristic curve.At 7 days after abortion (T3), total vaginal bleeding and visual
analogue scalescore in group A were saliently higher in contrast to group B (P < .05). At 72 hours after abortion (T2) and T3, serum
B-HCG, P and FSH levels declined strikingly in both groups, but group B held plainly higher decrease rate than group A (P HC.05).
At T3, ET and PSV levels in both groups considerably waned, whereas Rl levels notedly waxed, and group B owned markedly
higher decrease/increase than group A (P wa.05). At T3, serum B-HCG in group A possessed positive association with serum P,
FSH, intrauterine ET, PSV levels separately (P HC.05), whereas negative link with Rl levels (P, .05). The specificity and sensitivity
of B-HCG, P, FSH, B-HCG/ET, B-HCG/PSV and B-HCG/RI in the diagnosis of intrauterine residue after medical abortion were
high (P < .05).Serum B-HCG dynamic monitoring plus transvaginal color Doppler ultrasonography is of great value in diagnosing
intrauterine residue after medical abortion. Serum -HCG, P, FSH levels can be combined with the results of intrauterine ET, PSV,
Rl values, so as to boost the diagnostic accuracy of the intrauterine residue after medical abortion.

Abbreviations: ET = endometrial thickness, FSH = follicle stimulating estrogen, P = progesterone, PSV = peak systolic velocity,
RI = resistance index, ROC = receiver operating characteristic, f-HCG = 3-human chorionic gonadotropin.
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1. Introduction

Artificial abortion is principally classified into medical abor-
tion as well as surgical abortion. Of those, medical abortion
refers to the use of oral mifepristone tablets and misoprostol
drugs, aiming at achieving early termination of pregnancy.!’-?!
Medical abortion is primarily suitable for pregnant women
aged <40 years who have stopped menopause within 7 weeks
of intrauterine pregnancy. Compared with surgical termina-
tion, medical abortion appears to be associated with a lower
risk of inflammatory pelvic disease, possibly due to the avoid-
ance of intrauterine fixation. Also, it is suitable for pregnant
women who cannot be operated or have undergone multiple
artificial abortions, has the advantages of no need for surgery,
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less pain, better pregnancy termination and has been broadly
applied in the treatment of early termination of pregnancy.>#
Nonetheless, after undergoing medical abortion, pregnant
women are likely to have intrauterine residue. The failure rate
of medical abortion using mifepristone/vaginal prostaglan-
din analogues is 2% to 6%. Incomplete medical abortion can
increase the risk of infection and is also associated with per-
sistent or recurrent discomfort such as bleeding and pain.
If they are not removed in time, it may influence menstrual
flow and the intrauterine environment, and even induce heavy
bleeding, imperiling patient’s life.[>” Thus, diagnosing whether
there is intrauterine residue after medical abortion early is
exceedingly pivotal. Transvaginal color Doppler ultrasonog-
raphy is currently the cardinal approach for detecting and
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diagnosing whether there is intrauterine residue after medical
abortion, which is leadingly determined by observing whether
there are abnormal echoes and lesions in the uterus.®’
However, some clinical studies have illuminated that this
detection method is greatly impacted by the operator’s subjec-
tive judgment, requires higher operator capabilities, and is easy
to ignore residue with smaller diameters, which influences the
diagnosis.['% Currently, clinical serum indicators to diagnose
whether there is intrauterine residue after medical abortion
are lacking. f-human chorionic gonadotropin(f-HCG), whose
expression is usually dramatically minified after abortion, is
a prevalently utilized clinical indicator for early pregnancy
diagnosis.!''l Hereby, this study performed transvaginal color
Doppler ultrasonography and serum $-HCG monitoring on 75
pregnant women with intrauterine residue after medical abor-
tion and 125 pregnant women without intrauterine residue in
our institution, aiming at delving into the diagnostic value of
the combination of the 2.

2. Methods

2.1. Patient clinical data

200 cases of pregnant women receiving medical abortion in our
hospital from January 2017 to December 2019 were selected as
the research objects. According to whether there was intrauter-
ine residue after abortion diagnosed by sonohysterography, they
were allocated to either group A (n = 75, with residue) or group
B (n = 125, without residue). Medical Ethics Committee had
authorized this research, and all pregnant women had submitted
consent form.

2.2. Inclusion and exclusion criteria

2.2.1. Inclusion criteria. All pregnant women underwent
medical abortion in our hospital and the process went
smoothly; Undergoing clinical diagnosis, patients in group A
had intrauterine residue after medical abortion, while group B
had no residue!'?; Patients without history of allergies or other
adverse reactions to the instrument and equipment used in this
study; Pregnant women aged > 18 years; Pregnant women have
good nutritional level and physical health, and have no anemia,
malnutrition or other underlying diseases.

2.2.2. Exclusion criteria. Pregnant women with congenital
immune deficiency or severe infectious diseases; Patients
with severe heart, liver, or kidney dysfunction; Patients with
mental illness or poor mental health; Patients with incomplete
clinical data; Patients with poor research cooperation or
non-cooperation.

2.3. Research methods

Relevant tests were performed on the 2 groups of patients 1 day
before abortion (T1), 72 hours after abortion (T2), and 7 days
after abortion (T3).

(1) Serum index detection: at T1, T2, and T3, we collected
6mL of fasting venous blood from 2 groups, and left to
settle lasting 30 minutes. After the whole blood had spon-
taneously coagulated and the serum was precipitated,
centrifugation was completed at about 1000g to 2000g
lasting 10 minutes at 4°C to obtain supernatant, namely
serum. The serum B-HCG, progesterone (P), and follicle
stimulating estrogen (FSH) levels were tested using auto-
matic immunoassay analyzer (ORGENTEC, Germany,
ORG 300).

(2) Transvaginal color Doppler ultrasonography: during T1
and T3, we measured the endometrial thickness (ET), peak
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systolic velocity (PSV) and resistance index (RI) adopt-
ing GE color Doppler ultrasound instrument (General
Electric Company). The probe frequency was 3.0 to 5.0
MHz, and the operation was strictly in compliance with
the instrument manual.

2.4. Observation indicators

(1) Vaginal bleeding and abdominal pain after abortion: we
observed and recorded days of vaginal bleeding and total
vaginal bleeding after abortion, and used visual analogue
scale for comparing the abdomen pain degree of both
groups at T3. The score was 0 to 10 points, and the higher
the score, the more obvious the pain.

(2) Serum index levels: the serum B-HCG, P and FSH levels of
both groups at T1, T2 and T3.

(3) Ultrasonic examination: ET, PSV and RI values of both
groups at T1 and T3.

(4) We examined the association between serum -HCG and P,
FSH, ET, PSV and RI of pregnant women in group A at T3.

(5) We observed the sensitivity and specificity of B-HCG, P,
FSH, ET, PSV, and RI in diagnosing the intrauterine resi-
due after medical abortion.

2.5. Statistical analysis

Exploiting SPSS 25.0 software (IBM SPSS Inc., Chicago), we
implemented statistical analysis, in which the measurement data
was exhibited as mean = SD (x = s). Two independent samples
nonparametric test was fulfilled for inter-group analysis. Count
data were manifested as rate (%). We employed chi-square
test for inter-group comparison, logistic linear regression for
dissecting the correlation of relevant indicators, and receiver
operating characteristic (ROC) curve for drawing the diagnostic
value of relevant indicators in intrauterine residue after medi-
cal abortion. *P < .05. We applied GradpadPrism7.0 software
(Graphpad Software, Inc., Chicago) for mapping.

3. Results

3.1. General information

In all, 200 pregnant women were embraced in the investigation,
and divided into 2 groups according to whether there was intra-
uterine residue after medical abortion. No statistical significance
was unveiled in pregnant women’s age, BMI, gestational age,
primipara and other general data (P an.05), but they were com-
parable. We followed up the pregnant women for survival, and
1 and 3 lost cases were presented in groups A and B, separately.
See Table 1, Figure 1.

3.2. Comparison of related clinical symptoms after
abortion

At T3, days of vaginal bleeding, total vaginal bleeding and visual
analogue scalescore in group A were patently higher than those
in group B (P in.05). See Figure 2, Table 2. In contrast to group
B, the symptoms of vaginal bleeding and abdominal pain after
abortion in group A were more serious.

3.3. Comparison of serum B-HCG, P, FSH

During T1, no significant difference was uncloaked in serum
B-HCG, P, FSH levels between the 2 groups of pregnant women
(P ro.05). At T2 and T3, the serum 3-HCG, P, and FSH levels of
both groups diminished brilliantly, and group B harbored bla-
tantly higher decrease rate than group A (P bl.0S). See Figure 3,
Table 3.
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Comparison of the general information of both groups.

Group A (n=75)

B (n = 125) XIT P

26.42+3.59
BMI (kg/m?) 2217+1.24
Gestation wk (wk) 459+1.32
Primipara Yes 49
No 26

Age (yr)

27.35+3.42 0.594 .527
22.42+1.14 0.625 463
431127 0.641 432

81 0.539 .526
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Figure 1. Research processes.

3.4. Comparison of ultrasonic indicators

During T1, no significant difference was unveiled in ET, PSV,
and RI levels between both groups (P ur.05). At T3, ET and PSV
levels compellingly waned, whereas RI levels tellingly waxed,
and group B held higher decrease/increase rate than group A (P
..05). See Table 4, Figure 4.

3.5. Correlation of serum B-HCG with serum P, FSH,
intrauterine ET, PSV and Rl

During T3, in group A, serum 3-HCG owned positive relation
with ET (R = 0.573, P .5.05); serum B-HCG possessed positive
link with PSV (R = 0.682, P .6.05); serum B-HCG held negative
association with RI (r = -0.637, P .6.05); serum B-HCG pos-
sessed positive relationship with serum P (R = 0.594, P .5.05);
serum B-HCG had positive correlation with serum FSH (R =
0.615, P .6.05). See Figure S.

3.6. ROC curve analysis of associated indicators in
diagnosing the intrauterine residue after medical
abortion

B-HCG, P, FSH, B-HCG/ET, B-HCG/PSV, B-HCG/RI all had
high specificity and sensitivity in diagnosing intrauterine res-
idue after medical abortion (P H .05). See Table 5, Figure 6.
The specificity and sensitivity of serum B-HCG were 64.26%
and 77.59%; serum P were 65.38%, 79.41%; serum FSH
were 67.82%, 80.15%; B-HCG/ET were 73.18%, 86.33%;
B-HCG/PSV were 71.49%, 81.52%; -HCG/RI were 69.52%,
80.47%.

4. Discussion

In recent years, with the change of people’s concept of fertility,
the number of pregnant women who choose abortion clinically
has been mounting.!"! Medical abortion, with high safety and
relatively stable abortion effect as features, has been extensively
employed in the abortion treatment of early pregnancy preg-
nant women.!"*! Nevertheless, medical abortion has certain lim-
itations for some pregnant women, and it is prone to incomplete
abortion and intrauterine residue. Intrauterine residue may lead
to increased vaginal bleeding, leading to more severe abdominal
pain in pregnant women, and may even cause heavy bleeding,
requiring timely uterine evacuation.!'>!%! The early diagnosis of
intrauterine residue after medical abortion has always been a
hot topic in clinical research.!'”l Currently, the clinical diagnosis
prevailingly uses transvaginal color Doppler ultrasonography
to detect abnormal echo and whether there are lesions, so as
to determine whether there is intrauterine residue of pregnant
women after medical abortion."8However, the use of ultra-
sound alone to detect intrauterine residues after medical abor-
tion may lead to a higher rate of missed detection, especially for
small residues. In this work, we focused on looking into the ET
and hemodynamics of the pregnant women.

Human chorionic gonadotropin (HCG), dominantly includ-
ing 0-HCG and B-HCG, is a glycoprotein secreted by the tro-
phoblast cells of the placenta. It has the functions of protecting
the corpus luteum, controlling the activity level of lymphocytes
in pregnant women and preventing fetus rejection and other
effects.'”211 HCG level in pregnant women’s serum is domi-
natingly assessed by detecting their serum B-HCG level. Serum
B-HCG level can be observably elevated in the early pregnancy.
After 40 days of pregnancy, its level can reach 2000mIU/ml,
and then gradually diminish. After miscarriage, serum B-HCG
level will rapidly decline.?>?*! Serum P and FSH are the staple
estrogen and progesterone indicators in pregnant women. These
hormones can modulate genes and metabolism levels through
neurotransmitters in the brain, foster the sensitivity and activity
of the central nervous system, and ultimately promote smooth-
ness of pregnancy, so the serum P and FSH levels in pregnant
women are usually highly expressed.?*?"! According to perti-
nent investigation, after medical abortion, pregnant woman’
body has undergone major changes physiologically, the central
nervous system, gene and metabolic levels have decreased sen-
sibly, and the serum estrogen and progesterone levels have also
minified accordingly.?®Honkanenet al found that the decline in
B-HCG after a medically induced abortion is inversely correlated
with the time taken to abort, Which means the absolute and the
relative values of B-HCG as well as the ET after medical abor-
tion were higher in women who turned out to be late failures
than in successfully treated women.?”’Additionally, Cleeve A et
alhave corroborated that the decrease range of serum estrogen
and progesterone levels of some pregnant women with intrauter-
ine residue after medical abortion is notably lower than that of
pregnant women with complete abortion.*" In this study, group
A harbored noticeably lower decrease range of serum p-HCG, P
and FSH levels after abortion than group B. This was predom-
inantly due to the presence of residue sending wrong signals to
the body, causing the ovaries to still secrete more estrogen and
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Figure 2. Comparison of vaginal bleeding and abdominal pain after medical abortion. (A) Days of vaginal bleeding. (B) Total vaginal bleeding. (C) Visual analogue

scale (VAS), **P < .001. VAS = visual analogue scale.

Comparison of vaginal bleeding and abdominal pain after medical abortion (X = s).

Group A (n=175) B (n = 125) T P
Days of vaginal bleeding (d) 16.95+4.38 7.49+2.53 6.472 .001
Total vaginal bleeding volume (mL) 275.58 +24.62 95.42+6.18 7.384 .001
Pain score (scores) 6.48+2.13 2.51+0.87 6.425 .001

progesterone to maintain the central nervous system function
and gene and metabolic levels of pregnant women.

Yang W et all'¥l have authenticated that the ET of pregnancy
women preponderatingly relies on progesterone, the higher the
expression of progesterone, the greater ET, and the 2 are pos-
itively correlated, which is consistent with our findings. The
increase in estrogen and progesterone level of pregnant women
will advance the growth and development of the corpus luteum,
meanwhile, the intrauterine neovascularization will gradually
increase, the perfusion capacity of the corpus luteum will inten-
sify, the blood flow resistance will diminish subsequently and the
PSV will elevate accordingly.l'*?! Here, we found that intrauter-
ine residue group owned prominently higher estrogen and pro-
gesterone levels, eminently higher ET and PSV levels and lower
RI levels than residue-free group. Moreover, serum -HCG pos-
sessed positive relation with ET and PSV, whereas negative rela-
tionship with RL.Rurbye et al have found the prognostic value

of B-HCG combined with ultrasound as a predictor of late fail-
ure at a 2-week follow-up of medical abortion.’! This further
supports the conclusions of this study.

Also, this study dug into the diagnostic value of serum B-HCG
monitoring plus transvaginal color Doppler ultrasonography in
the intrauterine residue after medical abortion through ROC
curve analysis. As a result, serum B-HCG, P, and FSH levels all
harbored high specificity and sensitivity in diagnosing intrauter-
ine residue after medical abortion, especially when serum B-HCG
levels were combined with intrauterine ET, PSV or RI values, its
sensitivity and specificity could be further improved. Thus, serum
B-HCG level and other indicators combined with intrauterine
ET, PSV and RI detection, plus the examination results of abnor-
mal echoes and lesions in the vagina after abortion can be used
for the clinical diagnosis of intrauterine residue after medical
abortion, so as to improve the accuracy and timeliness of the
diagnosis and facilitate the development of follow-up treatment.
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Figure 3. Comparison of serum -HCG, P and FSH levels. (A) Serum B-human chorionic gonadotropin (3-HCG). (B) Serum progesterone (P), (C) Serum follicle
stimulating estrogen (FSH) levels, 1 day before abortion (T1), 72 hours after abortion (T2) and 7 days after abortion (T3), **P < .001. FSH = follicle stimulating

estrogen, P = progesterone, -HCG = -human chorionic gonadotropin.

Comparison of serum p-HCG, P and FSH levels (X = s).

Group A (n=175) B (n =125) T P
[-HCG iU/ T, 2526.13+437.16 2524.73+436.29 0.574 528
mb) T, 1947.45+352.29" 1352.36 +261.46" 6.731 .001
T, 1372.52 +273.49" 372.69+138.47* 7.895 .001
P (ug/L) T, 4519+8.37 46.52 +8.41 0.653 429
T, 38.34+£6.53" 27.61£4.72* 6.425 .001
T, 29.15+4.73* 13.54+2.84* 7.931 .001
FSH (mIu/mL) T, 234.25+42.83 236.14+43.52 0.642 431
T, 172.26 +23.47* 98.61+16.95* 6.539 .001
T, 138.62+15.58" 45.32+11.37* 7.842 .001
FSH = follicle stimulating estrogen, P = progesterone, 3-HCG = 3-human chorionic gonadotropin.
*P<.05.
Table 4
Comparison of ET, PSV and Rl levels of both groups (X = s).
Group A (n=75) B (n = 125) T P
ET (mm) T, 13.48+1.84 14.25+1.79 0.642 435
T, 9.53+1.07* 5.82+0.76" 6.248 .001
PSV (cm/s) T, 21.25+6.84 20.93+7.04 0.569 514
T, 15.73+4.52¢ 10.58+3.24* 6.372 .001
RI T, 0.42+0.07 0.43+0.06 0.548 .523
T, 0.52+0.08* 0.64+0.09* 6.024 .001
ET = endometrial thickness, PSV = peak systolic velocity, Rl = resistance index.
*P<.05.
To sum up, serum B-HCG dynamic monitoring plus transvag-  accuracy of intrauterine residue after medical abortion. There are

inal color Doppler ultrasonography harbors a high application  still some deficiencies in this research. For instance, there are certain
value in diagnosing intrauterine residue after medical abortion.  differences in the size of intrauterine residue after medical abortion,
Clinically, serum B-HCG, P and FSH levels can be combined with ~ and the impact of different lesion sizes on pregnant women may
intrauterine ET, PSV and RI results to improve the diagnostic — be varying. However, this study did not classify them. Hence, the
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Figure 4. Comparison of serum ET, PSV, and Rl levels. (A) Endometrial thickness (ET) during T1, (B) ET during T3, (C) peak systolic velocity (PSV) during T1,
(D) PSV during T3, (E) resistance index (RI) during T1, (F) RI during T3, 1 day before abortion (T1), and 7 days after abortion (T3). **P < .001.ET = endometrial
thickness, PSV = peak systolic velocity, Rl = resistance index.
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Figure 5. Correlation of serum B-HCG with P, FSH, ET, PSV, and Rl levels. (A) Logistic regression analysis evinced that serum p-HCG and ET harbored
positive association, R = 0.573, P < .05. (B) Serum B-HCG held positive link with PSV, R = 0.682, P < .05. (C) Serum -HCG possessed negative relation
with RI, r = -0.637, P < .05. (D) Serum B-HCG owned positive relationship with serum P, R = 0.594, P < .05. (E) Serum B-HCG had positive correlation
with serum FSH, R = 0.615, P < .05. ET = endometrial thickness, FSH = follicle stimulating estrogen,P = progesterone, PSV = peak systolic velocity,

RI = resistance index, -HCG = B-human chorionic gonadotropin.

lesions can be classified according to their diameters in the future
study in order to offer a more reliable diagnosis basis for the clinic.
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ROC curve analysis of related indicators in diagnosing the intrauterine residues after medical abortion.

Indicator AUC 95% CI Specificity Sensitivity P
B-HCG 0.62 0.545-0.732 64.26% 77.59% .01
P 0.64 0.551-0.750 65.38% 79.41% .01
FSH 0.66 0.559-0.764 67.82% 80.15% .01
B-HCG/ET 0.78 0.663-0.821 73.18% 86.33% .01
B-HCG/PSV 0.72 0.641-0.786 71.49% 81.52% .01
B-HCGARI 0.71 0.634-0.782 69.52% 80.47% .01

AUC, area under the curve, Cl = confidence interval, ET = endometrial thickness, FSH = follicle stimulating estrogen, P = progesterone, PSV = peak systolic velocity, Rl = resistance index, ROC = receiver

operating characteristic, 3-HCG = (3-human chorionic gonadotropin.
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Figure 6. ROC curve of 3-HCG, P, FSH, 3-HCG/ET, B-HCG/PSV, B-HCG/RI in the intrauterine residue after medical abortion. (A) ROC curve of $-HCG, P and
FSH in the intrauterine residue after medical abortion. (B) ROC curve of 3-HCG/ET, -HCG/PSV and $-HCG/RI in the intrauterine residue after medical abortion.
ET = endometrial thickness, FSH = follicle stimulating estrogen, P = progesterone, PSV = peak systolic velocity, Rl = resistance index,ROC = receiver operating
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