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Objective: To explore the application value of low molecular weight heparin combined with heparin in patients with chorionic bump 
in early pregnancy.
Methods: This retrospective study collected 86 cases of patients with early pregnancy complicated by chorionic bump treated in our 
hospital from January 2020 to February 2022. According to the treatment methods, the patients were divided into the combined 
treatment group (n=41) and the control group (n=45). Patients in the combined treatment group were treated with oral prednisone 
combined with low molecular weight heparin injection, while patients in the control group received no additional treatment. The 
changes and differences in chorionic size, serum hormone levels, and uterine artery blood flow parameters before treatment and at 1 
month and 2 months after treatment were compared between the two groups. The pregnancy outcomes and adverse reaction rates were 
also analyzed.
Results: At 1 month and 2 months after treatment, the average size of the chorionic bump in the combined treatment group was 
significantly smaller than before treatment and the control group (P<0.05). Two months after treatment, the average levels of E2, P, and 
LH in the combined treatment group were significantly higher, and the average FSH level was significantly lower than those before 
treatment and in the control group (P<0.05). At 1 month and 2 months after treatment, the average RI in the combined treatment group 
was significantly lower than before treatment and the control group, and although the average S/D ratio was higher than before 
treatment, it was still lower than that of the control group (P<0.05). The incidence of adverse pregnancy outcomes in the combined 
treatment group was significantly lower than that in the control group (χ²/P=5.469/0.019). There was no significant difference in the 
incidence of adverse reactions between the two groups (χ²/P=0.613/0.434).
Conclusion: Prednisone combined with low molecular weight heparin can effectively reduce the size of the chorionic bump, improve 
uterine artery blood flow parameters, and ultimately lower the risk of adverse pregnancy outcomes in patients with early pregnancy 
complicated by chorionic bump. This treatment approach has reliable clinical safety and holds potential for broader application in such 
patients.
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Introduction
During embryonic development, trophoblast cells differentiate to form the chorion, which is initially uniformly covered 
with villous structures. As the embryo grows, the villi adjacent to the basal decidua gradually develop into the main 
components of the placenta, while the villous structures in other areas of the chorion degenerate due to insufficient blood 
supply, eventually becoming part of the fetal membrane. This structure can be observed as the chorion during ultrasound 
examinations.1 In early pregnancy, chorionic bump is a rare abnormal phenomenon of the gestational sac, which can be 
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observed through transvaginal ultrasound as a circular or oval protrusion from the sac wall into the sac cavity.2 Emerging 
evidence suggests that chorionic bump may not be merely an incidental ultrasound finding; it has been associated with 
adverse maternal psychological outcomes (eg, pregnancy-related anxiety) and fetal risks, including a 2–3 fold increase in 
spontaneous miscarriage rates compared to unaffected pregnancies.3 The mechanism of chorionic bump formation 
remains controversial. Some studies suggest it may represent a form of subchorionic hematoma, but other viewpoints 
highlight differences in their locations.4 Notably, recent cohort studies have demonstrated that even isolated chorionic 
bumps may correlate with placental dysfunction, potentially leading to late-onset complications such as preterm birth 
(12–18% vs 5–10% in controls) and fetal growth restriction (8–12% vs 3–5%).5 With advancements in ultrasound 
technology, the detection rate of chorionic-related diseases in early pregnancy has been increasing yearly. Despite 
growing clinical attention on chorionic bump, its specific impact on pregnancy outcomes remains unclear. In particular, 
conclusions on whether it increases the risk of early miscarriage are still inconclusive.6

This clinical ambiguity poses significant challenges: while some clinicians adopt a “watchful waiting” approach due 
to perceived benign nature, others advocate proactive interventions to mitigate potential risks. Such divergent practices 
underscore the urgent need for evidence-based management protocols. Previous studies have shown that patients with 
isolated chorionic bump in early pregnancy generally have favorable prognoses, whereas those complicated with 
subchorionic hematoma may face risks of miscarriage, preterm delivery, placental abruption, and intrauterine growth 
restriction.7 Moreover, the psychological burden on expectant mothers facing this diagnosis—characterized by uncer
tainty about pregnancy viability and long-term fetal health—remains an underaddressed aspect of maternal care.8

Currently, no consensus has been established in clinical practice regarding systematic and specific treatment protocols 
for early pregnancy complicated by chorionic bump. However, clinical studies have suggested that prednisone acetate 
tablets combined with low-molecular-weight heparin may improve pregnancy rates and reduce miscarriage risks by 
alleviating inflammatory responses, inhibiting immune cell function, and exerting anticoagulant effects.9,10 Given the 
rarity of chorionic bump (estimated prevalence 0.15–0.7% in first-trimester ultrasounds) and the paucity of randomized 
trials, retrospective analyses of therapeutic strategies become crucial for optimizing care in this understudied 
population.11,12

Based on this background, and motivated by the dual imperative to reduce both physical pregnancy risks and maternal 
psychological distress, this study aims to conduct a retrospective investigation to preliminarily explore the application 
value of low-molecular-weight heparin combined with heparin in patients with chorionic bump during early pregnancy. 
Our approach prioritizes bridging the knowledge gap between ultrasound diagnostics and actionable therapeutic inter
ventions, with particular emphasis on preventing the progression from sonographic abnormality to clinical complications.

Materials and Methods
This study The protocol was approved by the ethics committee of the First Affiliated Hospital of Wenzhou Medical 
University. All patients signed informed consent forms. All the methods were carried out in accordance with the 
Declaration of Helsinki.

Study Population
This study retrospectively included 86 patients with chorionic bump during early pregnancy treated in our hospital from 
January 2020 to February 2022. Inclusion criteria were as follows: ① Intrauterine and singleton pregnancy confirmed by 
ultrasound; ② Gestational age <12 weeks at enrollment; ③ First pregnancy with no history of pregnancy or miscarriage; 
④ No anatomical abnormalities or genital tract malformations; ⑤ Presence of irregular protrusions from the chorion- 
deciduous surface into the gestational sac confirmed by ultrasound. Exclusion criteria were as follows: ① Concurrent 
gynecological diseases such as uterine fibroids or ovarian cysts; ② Voluntary termination of pregnancy; ③ Failure to 
undergo routine prenatal examinations or incomplete clinical data; ④ Unclear pregnancy outcomes; ⑤ Failure to follow 
the treatment protocol specified in the study. Patients were allocated to the combined treatment group (n=41) or control 
group (n=45) based on chronological order of hospital visits and treatment preferences. No randomization was performed 
due to the retrospective nature of the study.
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Sample size calculation: Based on prior studies showing 40% adverse pregnancy outcomes in untreated chorionic 
bump cases, we estimated that a sample of 38 patients per group would provide 80% power (α=0.05, β=0.2) to detect 
a 50% reduction in adverse outcomes. In retrospective studies, sample attrition is typically not a concern since the data 
has already been collected.

Treatment Methods
The control group adhered to standard dietary therapy without any additional interventions. The combined treatment 
group received prednisone acetate tablets and low-molecular-weight heparin. Specific operations were as follows: 
Prednisone acetate tablets (produced by Zhejiang Xianju Pharmaceutical Co., Ltd., National Medicine Approval 
Number H33021207, 5mg/tablet) were administered orally at a dose of 5mg twice daily, taken with warm water during 
meals. Dalteparin sodium injection (produced by Hebei Changshan Biochemical Pharmaceutical Co., Ltd., National 
Medicine Approval Number H20143110, 0.25mL: 5000IU) was administered by subcutaneous injection after skin 
disinfection within a 5cm radius around the umbilicus, with injection points spaced at least 2cm apart. All patients 
received continuous treatment for at least two months and underwent monthly prenatal examinations at our hospital. 
Follow-up continued until either normal pregnancy or adverse pregnancy outcomes occurred. Safety monitoring protocol: 
Platelet counts were monitored weekly for heparin-induced thrombocytopenia. Treatment was suspended if platelet count 
dropped below 100×109/L or if severe bleeding (≥500mL/24hr) occurred. Alternative anticoagulation strategies were 
prepared but not required in this cohort.

Observational Indicators
General Clinical Data
General clinical data collected included age, gestational weeks, gestational sac size, early pregnancy body mass index 
(BMI), history of hypertension or diabetes, pre-treatment human chorionic gonadotropin (HCG), and the number of 
chorionic bumps (1 or ≥2). Gestational sac size was calculated as the average of the long, wide, and high diameters 
measured by ultrasound.

Chorion Size
Chorion size was recorded at enrollment and during prenatal examinations after 1 and 2 months of treatment using 
ultrasound diagnostic equipment. The average of the long, wide, and high diameters was calculated.

Serum Sex Hormones
Peripheral venous blood (3mL) was collected at enrollment and during prenatal examinations after 1 and 2 months of 
treatment. Serum was obtained by centrifugation at 1200×g for 10 minutes at room temperature. Enzyme-linked 
immunosorbent assay and a SuPerMax 3000AL multifunctional microplate reader (produced by Shanghai Shanpu 
Biotechnology Co., Ltd.) were used to measure the expression levels of estrogen (E2), progesterone (P), luteinizing 
hormone (LH), and follicle-stimulating hormone (FSH).

Uterine Artery Blood Flow Parameters
Color Doppler ultrasound diagnostic equipment was used to examine uterine artery blood flow at enrollment and after 1 
and 2 months of treatment. Patients were instructed to empty their bladders and rest in a calm state for more than 
5 minutes. Vaginal ultrasound was used to locate the uterine artery at the junction of the cervix and uterine body, ensuring 
clear blood flow signals. A 2mm sampling volume was used to continuously record five blood flow spectra for high 
stability. Resistance index (RI), pulsation index (PI), and peak systolic blood flow velocity/end-diastolic flow velocity (S/ 
D) were recorded.

Pregnancy Outcomes
The incidence of adverse pregnancy outcomes, including missed abortion, inevitable abortion, and stillbirth, was 
compared between the two groups.
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Treatment-Related Adverse Reactions
Treatment-related adverse reactions, including thrombocytopenia, injection site bleeding, vaginal bleeding, and derma
titis, were compared between the two groups from enrollment to the end of follow-up.

Statistical Analysis
All data were statistically analyzed using SPSS 26.0. Measurement data were subjected to normality tests. Data 
conforming to normal distribution and homogeneity of variance were expressed as mean ± standard deviation (�x� s). 
Intergroup comparisons were performed using independent sample t-tests, and repeated measures ANOVA was used to 
analyze intergroup and temporal effects at different time points. Count data were expressed as frequencies (%) and 
compared using chi-square tests. A P-value <0.05 was considered statistically significant.

Results
Comparison of General Clinical Data Between the Two Groups
As a retrospective cohort study, we performed propensity score matching (1:1 ratio) to balance baseline characteristics 
between the combination treatment group (n=41) and control group (n=45). There were no statistically significant 
differences in general clinical data between the two groups after matching, including mean age, gestational weeks, 
gestational sac size, early pregnancy BMI, proportion of patients with a history of hypertension, proportion of patients 
with a history of diabetes, pre-treatment HCG levels, and number of chorionic protrusions (all _P_>0.05). Standardized 
mean differences (SMD) for all variables were <0.1, confirming adequate balance. See Table 1.

Comparison of Chorionic Size Between the Two Groups Before and After Treatment
There was no significant difference in the mean chorionic size between the two groups before treatment (P>0.05). 
However, at 1 month and 2 months after treatment, the mean chorionic size in the combination treatment group was 
significantly smaller than before treatment and the control group (P<0.05). There were significant time effects, group 
effects, and time × group interaction effects in chorionic size changes between the two groups (P<0.05). See Table 2.

Comparison of Serum Sex Hormone Levels Between the Two Groups Before and 
After Treatment
Before treatment, there were no significant differences in mean E2, P, LH, or FSH levels between the two groups 
(P>0.05). After 2 months of treatment, the mean E2, P, and LH levels in the combination treatment group were 
significantly higher than before treatment and the control group, while the mean FSH level was significantly lower 
than before treatment and the control group (P<0.05). Significant time effects, group effects, and time × group interaction 
effects were observed in serum sex hormone level changes between the two groups (P<0.05). See Table 3.

Comparison of Uterine Artery Blood Flow Parameters Between the Two Groups 
Before and After Treatment
Before treatment, the mean RI, PI, and S/D of the uterine artery showed no significant differences between the two 
groups (P>0.05). At 1 month and 2 months after treatment, the mean RI of the combination group was significantly lower 
than both before treatment and the control group (P<0.05). Although the mean S/D was higher than before treatment, it 
remained consistently lower than the control group (P<0.05). Significant time effects, group effects, and time × group 
interaction effects were observed in RI and S/D parameter changes between the two groups (P<0.05). See Table 4.

Comparison of Pregnancy Outcomes Between the Two Groups
Among the enrolled patients, 53 (61.6%) experienced adverse pregnancy outcomes, including 20 (48.8%) in the 
combination group and 33 (73.3%) in the control group. After adjusting for potential confounders (age, baseline HCG, 
and chorionic protrusion number) through multivariate logistic regression, the combination group showed significantly 
lower odds of adverse pregnancy outcomes (adjusted OR=0.39, 95% CI: 0.17–0.89, _P_=0.025).
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Table 1 Comparison of General Clinical Data Between the Two Groups (�x� s, n=40)

Group Age (Years) Gestational  
Weeks (Weeks)

Gestational  
Sac Size (mm)

Early Pregnancy  
BMI (kg/m²)

Hypertension  
[Cases (%)]

Diabetes  
[Cases (%)]

HCG (IU/L) Number of 
Chorionic 

Protrusions

1 ≥2

Combination group 31.18±4.66 8.23±1.23 23.21±9.93 22.29±1.14 5(12.2) 3(7.3) 46404.20 

(21296.50,83406.10)

35(85.4) 6(14.6)

Control group 28.95±5.51 8.05±0.78 21.23±8.09 22.26±0.90 6(13.3) 6(13.3) 41555.05 
(22344.04,64760.89)

41(91.1) 4(8.9)

t/χ2 1.951 0.759 0.979 0.138 0.025 0.311 0.756 0.243
P 0.055 0.450 0.331 0.891 0.875 0.577 0.450 0.622

Note: Data were analyzed using independent samples t-test for continuous variables, Chi-square test for categorical variables, and Mann–Whitney U-test for non-normally distributed data. P < 0.05 was considered statistically significant.
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Comparison of Treatment-Related Adverse Reactions Between the Two Groups
In the combination group, there was 1 case (1.6%) of thrombocytopenia and 1 case (1.6%) of dermatitis, with a total 
adverse reaction rate of 3.2%. All reactions resolved spontaneously without special intervention. No adverse reactions 

Table 2 Comparison of Chorionic Size Between the Two Groups Before and After 
Treatment (�x� s, n=40)

Time Combination Group Control Group t P

Before treatment 11.31±4.68 10.62±4.15 0.700 0.486

1 month after treatment 8.25±2.57 10.92±4.13 4.280 <0.001

2 months after treatment 7.17±2.06 10.20±3.98 3.473 <0.001

F/P time effect 8.053/0.001
F/P group effect 12.018/0.001

F/P interaction effect 6.187/0.003

Notes: Data were analyzed using independent samples t-test for between-group comparisons at each time 
point. Repeated measures ANOVA was used to assess the time effect, group effect, and interaction effect 
across the treatment period. P < 0.05 was considered statistically significant.

Table 3 Comparison of Serum Sex Hormone Levels Between the Two Groups Before and After 
Treatment (�x� s, n=40)

Sex Hormone Time Combination Group Control Group t P

E2 (pg/mL) Before treatment 22.17±1.76 22.56±2.32 0.860 0.392

1 month after treatment 29.67±3.24 29.34±3.52 0.443 0.659

2 months after treatment 33.30±1.83 31.37±2.27 4.193 <0.001

F/P time effect 270.994/<0.001

F/P group effect 4.936/0.032
F/P interaction effect 4.734/0.011

P (nmol/L) Before treatment 1.23±0.27 1.21±0.28 0.337 0.737
1 month after treatment 1.80±0.30 1.81±0.20 0.253 0.801

2 months after treatment 2.19±0.29 1.87±0.24 5.314 <0.001

F/P time effect 248.416/<0.001

F/P group effect 10.601/0.002
F/P interaction effect 7.722/0.001

LH (mU/L) Before treatment 5.46±0.91 5.42±1.13 0.190 0.850
1 month after treatment 6.13±1.14 6.26±0.84 0.599 0.551

2 months after treatment 6.65±0.97 6.17±0.99 2.167 0.033

F/P time effect 22.787/<0.001

F/P group effect 10.456/0.003

F/P interaction effect 5.323/0.006

FSH (U/L) Before treatment 9.73±1.73 9.05±2.01 1.605 0.113

1 month after treatment 8.34±1.60 8.22±1.78 0.328 0.744
2 months after treatment 7.11±1.66 8.37±2.11 2.964 0.004

F/P time effect 15.230/<0.001
F/P group effect 5.234/0.028

F/P interaction effect 5.280/0.007

Notes: Data were analyzed using independent samples t-test for between-group comparisons at each time point. Repeated 
measures ANOVA was used to assess the time effect, group effect, and interaction effect across the treatment period. P < 0.05 
was considered statistically significant.
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were observed in the control group. The comparison of adverse reaction rates between the two groups showed no 
significant difference (χ²=0.613, P=0.434).

Discussion
The early pregnancy period is a critical stage for embryonic development and a key phase for embryogenesis and organ 
differentiation. During this period, embryos are extremely sensitive to various external factors, with approximately 80% 
of miscarriages occurring in early pregnancy stages.13 The American Institute of Ultrasound in Medicine first proposed in 
2015 that the presence of chorionic bump and subchorionic hematoma during early pregnancy might indicate potential 
embryonic abnormalities, thereby increasing the risk of miscarriage.14 Although the incidence of chorionic bump is 
relatively low during early pregnancy, it is closely associated with an increased risk of miscarriage.15 Since pregnant 
women with chorionic bump in early pregnancy often exhibit no specific clinical symptoms, this condition is usually 
identified and diagnosed through ultrasound examination.16 Some studies suggest that chorionic bump may result from 
venous bleeding in the trophoblast layer, where the blood accumulates within the gestational sac as it cannot penetrate the 
trophoblast layer, leading to the formation of a bump17 This theory supports the etiological differences between chorionic 
bump and subchorionic hematoma.

Previous studies have also indicated that natural miscarriage rates can reach up to 40% in early pregnancy cases 
accompanied by chorionic bump, which is four times the risk in healthy pregnancies during early pregnancy. When three 
or more bumps are present, the miscarriage rate exceeds 70%, highlighting a strong correlation between pregnancy 
failure and the number of bumps rather than the size of the chorionic bump.5,18 However, a large-scale clinical study 
revealed that in cases where sex hormones and uterine hemodynamics were normal, isolated chorionic bump did not 
affect the live birth rate of embryos.19 Additionally, chorionic bump detected in early pregnancy may only be associated 
with a high risk of early miscarriage but does not appear to increase the risk of complications in mid-to-late pregnancy.20 

Table 4 Comparison of Uterine Artery Blood Flow Parameters Between the Two Groups Before and 
After Treatment (�x� s, n=40)

Sex Hormone Time Combination Group Control Group t P

RI Before treatment 0.85±0.05 0.84±0.06 1.235 0.221

1 month after treatment 0.67±0.11 0.76±0.13 3.141 0.002

2 months after treatment 0.60±0.10 0.69±0.12 3.445 0.001

F/P time effect 93.220/<0.001

F/P group effect 14.647/<0.001
F/P interaction effect 6.673/0.002

PI Before treatment 2.25±0.47 2.40±0.50 1.308 0.195

1 month after treatment 2.15±0.45 2.14±0.37 0.105 0.917

2 months after treatment 2.32±0.44 2.33±0.46 0.078 0.938

F/P time effect 4.228/0.018

F/P group effect 0.748/0.392
F/P interaction effect 0.759/0.472

S/D Before treatment 9.19±3.85 10.05±3.99 0.987 0.327
1 month after treatment 10.39±2.46 12.09±3.01 2.755 0.007

2 months after treatment 11.32±3.05 13.92±2.91 3.897 <0.001

F/P time effect 16.702/<0.001

F/P group effect 18.518/<0.001

F/P interaction effect 5.325/0.009

Notes: Data were analyzed using independent samples t-test for between-group comparisons at each time point. Repeated 
measures ANOVA was used to assess the time effect, group effect, and interaction effect across the treatment period. P < 0.05 
was considered statistically significant.
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Nevertheless, the exact etiology of chorionic bump remains unclear, and targeted treatment strategies are still lacking in 
clinical practice.

In previous studies, for women with unexplained infertility or recurrent miscarriage with high miscarriage rates, 
a combination treatment of prednisone acetate and low-molecular-weight heparin has been suggested.21 Prednisone 
acetate tablets suppress the activity of the hypothalamic-pituitary axis, reduce the aggregation of phagocytes and 
leukocytes at inflammatory sites, inhibit their phagocytic function, and lower the number of monocytes.22 Low- 
molecular-weight heparin, with its anticoagulant and antithrombotic properties, also suppresses the phagocytic activity 
of neutrophils, thereby exerting an immunomodulatory effect, improving maternal blood circulation, and alleviating 
spasms of the uterus and umbilical veins.23,24 The combination of these two drugs is considered clinically safe and shows 
positive therapeutic effects for unexplained embryonic arrest and natural miscarriage. Thus, this combined treatment may 
also benefit the pregnancy outcomes of patients with chorionic bump during early pregnancy. In this study, we observed 
that patients treated with prednisone acetate tablets and low-molecular-weight heparin showed significant reductions in 
average chorionic size and resistance index (RI), while the mean systolic/diastolic ratio (S/D) increased after treatment. 
Obstruction of uterine spiral artery dilation is a major cause of abnormal pregnancy, emphasizing the importance of 
closely monitoring hemodynamic parameters such as RI, pulsatility index (PI), and S/D of the uterine spiral artery to 
assess pregnancy status.25 The mechanisms of prednisone acetate include reducing the binding affinity of cell surface 
receptors to immunoglobulins, decreasing lymphoblast transformation, and lowering immunoglobulin concentration, 
thereby preventing immune-mediated vascular wall damage.26 Low-molecular-weight heparin enhances vascular perme
ability, improves blood circulation between the fetus, placenta, and mother, and increases fetal blood supply.27 After 
combined treatment, patients showed significant improvements in uterine arterial hemodynamics, including reduced 
luminal blood flow pressure and localized hypoxia, ensuring adequate uterine blood perfusion. Additionally, the severity 
of venous bleeding within the trophoblast layer was alleviated, leading to the shrinkage of the chorionic bump, all of 
which favor normal embryonic development.

Moreover, in this study, it was observed that after two months of treatment with prednisone acetate tablets and low- 
molecular-weight heparin, patients in the combined treatment group exhibited significantly higher average levels of 
estradiol (E2), progesterone (P), and luteinizing hormone (LH) than before treatment and compared to the control group, 
while average follicle-stimulating hormone (FSH) levels were significantly lower. Previous studies have revealed the role 
of sex hormones in regulating gonadotropin secretion. For example, E2 and P can downregulate the receptors for FSH on 
oocytes, thereby improving ovarian function and protecting residual follicles.28 The findings of this study suggest that 
prednisone acetate tablets and low-molecular-weight heparin treatment may help maintain normal sex hormone levels in 
early pregnant women, preventing hormone imbalances that could lead to abnormal embryonic development. However, 
the specific mechanisms by which these two drugs affect sex hormone levels in early pregnancy and their potential direct 
effects on chorionic bump remain to be further explored.

This study has several limitations. First, as a retrospective cohort study, it may introduce certain biases that affect the 
reliability of the findings. The small sample size also limits the generalizability of the results, and the single-center design 
restricts the diversity of the population, potentially failing to represent a broader demographic of patients with chorionic 
bumps. Future studies should consider increasing the sample size or conducting multi-center clinical studies in 
collaboration with other hospitals to improve the reliability and external validity of the findings. Additionally, specific 
strategies for addressing potential biases, such as randomization or propensity score matching, should be explored in 
future research. The study also did not thoroughly examine potential confounding factors, such as patients’ baseline 
health conditions or treatment adherence, which may influence the results. A more detailed consideration and reporting of 
such confounding factors would enhance the rigor and transparency of the study.

Conclusion
This study concludes that the combination of prednisone acetate and low-molecular-weight heparin can significantly 
reduce the size of chorionic bumps, improve uterine arterial blood flow, and ultimately reduce the risk of adverse 
pregnancy outcomes in early pregnancy patients with chorionic bump. This treatment approach has demonstrated reliable 
clinical safety and has the potential for wider application in this patient population.
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