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Abstract:

Background: Threatened abortion, characterized by vaginal bleeding within the first 20 weeks of gestation,
affects a significant number of pregnancies and poses a risk for adverse outcomes, including miscarriage and
preterm birth. Ultrasonography is widely used to evaluate early pregnancy complications, providing crucial
insights into fetal viability and potential risks. However, the predictive value of specific ultrasonographic
findings such as subchorionic hemorrhage and fetal cardiac activity remains under investigation.

Aim: This study aims to evaluate the ultrasonographic predictors of pregnancy outcomes in cases of threatened
abortion, focusing on the presence and characteristics of subchorionic hemorrhage and fetal cardiac activity.
Methods: A prospective observational study was conducted. A total of 140 pregnant women with threatened
abortion were enrolled and underwent detailed ultrasonographic evaluation. Data on ultrasonographic findings
and pregnancy outcomes were collected and analyzed using SPSS version 23.0. Chi-square tests and logistic
regression were employed to identify significant predictors of adverse outcomes.

Results: Of the 140 participants, 26.4% experienced adverse outcomes, including miscarriage (20.7%) and
preterm birth (5.7%). Subchorionic hemorrhage was identified in 30.0% of participants, with larger hemorrhages
(=3 cm) significantly associated with an increased risk of miscarriage (p = 0.002). Absence of fetal cardiac
activity at initial ultrasound was also strongly associated with pregnancy loss (p <0.001).

Conclusion: The study highlights that ultrasonographic findings, particularly the size of subchorionic
hemorrhage and the presence of fetal cardiac activity, are significant predictors of pregnancy outcomes in
threatened abortion. These findings underscore the importance of early and detailed ultrasonographic assessment
in guiding clinical management.

Recommendations: Routine ultrasonographic evaluation should be integrated into the management of
threatened abortion to identify high-risk pregnancies and optimize clinical interventions. Further research is
recommended to refine the predictive models and develop standardized ultrasound-based protocols for
managing threatened abortion.

Keywords: Threatened Abortion, Ultrasonography, Subchorionic Hemorrhage, Fetal Cardiac Activity,
Pregnancy Outcomes.
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Introduction

identification of strong predictors of these
outcomes. Assessing early prenatal viability and

One of the most frequent problems in the early
stages of pregnancy, threatened abortion is

described as vaginal bleeding with a closed cervix
during the first 20 weeks of pregnancy. It affects
roughly 20-25% of pregnant women globally [1].
Even while a large percentage of pregnancies in
which abortion is threatened end in success, a
sizable part still result in unfavourable outcomes
like miscarriage, premature birth, and other
difficulties [2].Enhancing clinical management and
counselling of impacted women requires the
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identifying potential concerns that could impair
pregnancy advancement are critical tasks for
ultrasonography, a widely available and non-
invasive  diagnostic technique [3]. Critical
information on the possibility of a successful or
unsuccessful  pregnancy is  provided by
ultrasonographic findings, such as the existence of
subchorionic haemorrhage, foetal heart activity,
and other abnormalities [4]. Foetal cardiac activity,
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in particular, is one of the best markers of a viable
pregnancy, and its absence is frequently linked to
an imminent miscarriage [5]. Blood buildup
between the uterine wall and the chorion, or
subchorionic haemorrhage, has been found to
represent a substantial risk factor for unfavourable
pregnancy outcomes [6]. This is especially true
when the haemorrhage is severe. According to
recent  studies, women who  experience
subchorionic haemorrhages larger than 3 cm, as
opposed to those who have smaller or no
haemorrhages, are significantly more likely to
miscarry [7]. Ultrasonography has shown
predictive utility in cases of impending abortion, as
several recent investigations have demonstrated.
The magnitude and location of subchorionic
haemorrhage, for example, were found to be
independently related with an increased risk of
miscarriage in a study by Chen et al. (2020),
underscoring  the  importance of  routine
ultrasonographic examination in early pregnancy
problems [8]. Likewise, foetal heart activity must
be detected early because failure to do so at the
time of initial presentation is highly correlated with
unfavourable pregnancy outcomes, according to a
2021 study by Miller et al. [9]. These results are
consistent with more general clinical guidelines
that support the principal role of ultrasound as a
diagnostic and therapeutic tool in the assessment
and treatment of threatening abortions [10].
Notwithstanding the established significance of
ultrasonography in the initial stages of pregnancy,
additional investigation is still required to enhance
the prognostic precision of particular sonographic
indicators and to establish uniform procedures that
can direct medical practices. This study aims to
evaluate the ultrasonographic predictors of
pregnancy outcomes in cases of threatened
abortion, focusing on the presence and
characteristics of subchorionic hemorrhage and
fetal cardiac activity.

Methodology

Study Design: This study was a prospective
observational study.

Study Setting: The study was conducted at
Jawahar Lal Nehru Medical College & Hospital,
Bhagalpur, Bihar, from August 2020 to January
2022. The hospital is a tertiary care center that
provides comprehensive maternal and fetal care
services, making it an ideal location for this study.

Participants: A total of 140 pregnant women
diagnosed with threatened abortion were included
in the study. These women were recruited from the
outpatient and emergency departments of the
hospital during the study period.
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Inclusion Criteria

e Pregnant women between 6 to 20 weeks of
gestation.

e Women diagnosed with threatened abortion,
defined by vaginal bleeding with or without
abdominal pain but with a closed cervix.

e Women willing to participate and provide
informed consent.

Exclusion Criteria

e Women with a history of recurrent
miscarriages (three or more consecutive
miscarriages).

e Women with diagnosed uterine anomalies,
fibroids, or other significant uterine conditions.

e Pregnant women with multiple gestations
(twins or more).

e (Cases where the fetus showed signs of demise
or non-viability at the time of recruitment.

e  Participants who were lost to follow-up.

Bias: To minimize selection bias, all eligible
women diagnosed with threatened abortion during
the study period were invited to participate. Efforts
were made to ensure consistent ultrasonographic
assessments across all participants, and the
sonographers were blinded to the study outcomes
to reduce observation bias.

Data Collection: Data were collected using a
structured questionnaire and medical records. The
questionnaire  included demographic details,
obstetric  history, clinical presentation, and
ultrasonographic findings. Follow-up data on
pregnancy outcomes were recorded at subsequent
antenatal visits until the pregnancy was either
completed or terminated.

Procedure: Following presenting signs of
impending abortion, participants underwent a
comprehensive clinical assessment, including
medical history and physical examination. A
preliminary ultrasonographic examination
determined foetal viability, gestational age, and any
anomalies such subchorionic haemorrhage or other
problems. Depending on gestational age and
clinical reason, a high-resolution transvaginal or
transabdominal probe was used for the ultrasound.
Based on early findings and clinical presentation,
participants were intensively observed with follow-
up ultrasonographic scans every two to four weeks.
These follow-up ultrasounds checked for
haemorrhage size, foetal heart activity, and foetus
and placenta health.

Standard obstetric care, including lifestyle changes
and medicinal therapies to control symptoms and
improve pregnancy outcomes, was provided to
research participants. Ultrasonographic data and
clinical assessments were used to personalise each
participant's management plan to maximise mother
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and foetus outcomes. Participants were monitored
until miscarriage, preterm delivery, or full-term
birth. All pregnancy outcomes and other data were
meticulously recorded. In cases of miscarriage,
timing and type of miscarriage were recorded. The
gestational age at delivery, manner of delivery, and
neonatal outcomes were also recorded for
deliveries.

Statistical Analysis

Data were analyzed using SPSS version 23.0.
Descriptive  statistics summarized participant
characteristics, and the association between
ultrasonographic findings and pregnancy outcomes
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was evaluated using chi-square tests for categorical
variables and t-tests for continuous variables. A p-
value of less than 0.05 was deemed statistically
significant.

Results

A total of 140 pregnant women diagnosed with
threatened abortion were included in the study. The
mean age of the participants was 27.5 years (SD +
4.8), with the majority (68.6%) aged between 25
and 35 years. The mean gestational age at
presentation was 10.4 weeks (SD + 3.2). The
majority of participants (62.1%) were primigravida,
while the remaining 37.9% were multigravida.

Table 1: Baseline Characteristics of Study Participants (N=140)

Characteristic Mean = SD or N (%)
Age (years) 27.5+£4.8
Gestational Age (weeks) 10.4+£3.2

Gravida

- Primigravida 87 (62.1%)

- Multigravida 53 (37.9%)

Previous Miscarriage

28 (20.0%)

History of Subchorionic Hemorrhage | 42 (30.0%)

Initial ultrasonographic examinations revealed the following findings: 98 participants (70.0%) had a viable fetus
with cardiac activity, while 42 participants (30.0%) presented with signs of subchorionic hemorrhage. The mean
size of the hemorrhage was 2.5 cm (SD + 1.3). Among the participants with subchorionic hemorrhage, 15
(35.7%) had a hemorrhage size greater than 3 cm, which was associated with a higher risk of adverse pregnancy
outcomes. Table 2 summarizes the ultrasonographic findings.

Table 2: Ultrasonographic Findings at Presentation (N=140)

Finding N (%)
Fetal Viability (Cardiac Activity)

- Present 98 (70.0%)
- Absent 42 (30.0%)
Subchorionic Hemorrhage

- Present 42 (30.0%)
- Hemorrhage Size (cm)

-<3cm 27 (64.3%)
->3cm 15 (35.7%)

Of the 140 participants, 103 (73.6%) had successful pregnancies, resulting in the delivery of a healthy neonate.
However, 37 participants (26.4%) experienced adverse pregnancy outcomes, including miscarriage (20.7%) and
preterm birth (5.7%). Among those who miscarried, 18 (64.3%) had subchorionic hemorrhage, with 10 of these
cases involving hemorrhages larger than 3 cm. Table 3 provides a detailed breakdown of the pregnancy

outcomes.

Table 3: Pregnancy Outcomes (N=140)
Outcome N (%)
Full-term Birth 93 (66.4%)
Preterm Birth 8 (5.7%)
Miscarriage 29 (20.7%)
- Subchorionic Hemorrhage
-<3cm 8 (28.6%)
->3cm 10 (71.4%)

Statistical  Analysis of  Ultrasonographic
Predictors:  Statistical analysis revealed a
significant correlation between the presence of
subchorionic hemorrhage and adverse pregnancy
outcomes. Women with a hemorrhage size > 3 cm
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were at significantly higher risk of miscarriage (p =
0.002). Additionally, the absence of fetal cardiac
activity at the initial ultrasound was strongly
associated with pregnancy loss (p < 0.001). Table 4
provides the results of the chi-square analysis.
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Table 4: Chi-Square Analysis of Ultrasonographic Predictors and Pregnancy Outcomes

Variable Chi-Square (%) p-value
Subchorionic Hemorrhage (>3 cm) 9.68 0.002
Absence of Cardiac Activity 14.55 <0.001

Discussion

Out of the 140 participants, 73.6% had successful
pregnancies, resulting in full-term deliveries, while
26.4% experienced adverse outcomes, including
miscarriage and preterm birth. The presence of
subchorionic hemorrhage was a key predictor of
adverse  outcomes, particularly when the
hemorrhage size was greater than 3 cm. Among
women who experienced miscarriage, a substantial
proportion (64.3%) had subchorionic hemorrhage,
with larger hemorrhages associated with a
markedly higher risk of pregnancy loss. The
analysis highlighted that women presenting with
larger  subchorionic ~ hemorrhages had a
significantly  higher likelihood of adverse
outcomes, as indicated by the p-value of 0.002.
Furthermore, the absence of fetal cardiac activity at
the initial ultrasound was strongly associated with
pregnancy loss, with a highly significant p-value of
less than 0.001. These findings suggest that specific
ultrasonographic markers, such as hemorrhage size
and fetal viability, are critical in assessing the risk
of miscarriage in patients with threatened abortion.

Interpretation of these results suggests that early
and detailed ultrasonographic evaluation plays a
vital role in predicting pregnancy outcomes in
women presenting with threatened abortion. The
significant correlation between large subchorionic
hemorrhages and miscarriage emphasizes the need
for careful monitoring and possibly more
aggressive management of these patients.
Additionally, the absence of fetal cardiac activity
serves as a strong indicator of poor prognosis,
underlining the importance of early ultrasound
assessments in guiding clinical decisions.

In order to predict pregnancy outcomes in cases of
threatened miscarriage, this prospective
observational study assessed the relationship
between ultrasonographic findings and maternal
serum biomarkers, such as cancer antigen 125,
beta-human chorionic gonadotropin (B-hCGQG),
progesterone, yolk sac diameter (YSD), foetal heart
rate (FHR), and crown-rump length (CRL). The
results of the study showed that blood progesterone
levels at 12.3 ng/ml and FHR at 122 beats per
minute (bpm) were highly sensitive and specific
indicators of pregnancy outcomes. In circumstances
where an abortion is threatened, the combination of
these two metrics improved clinical decision-
making by offering a noninvasive and early
predictor of pregnancy outcomes [11].

Doppler Ultrasound Evaluation in Women Who
Face Abortion Threats: The purpose of this study,
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which was carried out at Zagazig University
Hospital, was to assess the usefulness of colour and
greyscale Doppler ultrasonography in the early
identification of threatened abortion in pregnant
patients who arrive with vaginal bleeding. When
comparing patients with threatened abortion to
those with simple pregnancies, the results revealed
a statistically significant drop in FHR and an
increase in uterine artery resistance index (RI) and
trophoblastic flow RI. According to these results,
Doppler ultrasonography parameters—especially
variations in RI and FHR—can be useful indicators
for forecasting the chance of miscarriage in
situations where an abortion is being threatened
[12].

First Trimester Ultrasonographic Parameters'
Significance in Early Pregnancy Failure Prediction:
In order to identify early pregnancy failure, this
study evaluated the predictive value of many first-
trimester ultrasonographic markers, such as
gestational sac diameter (GSD), CRL, and FHR, in
a tertiary care hospital located in Punjab, India. It
was discovered that, especially when FHR was less
than 75 bpm, lower values of these parameters
were substantially linked to greater rates of early
pregnancy failure. According to the study
demonstrated the effectiveness of ultrasonographic
measurements in detecting pregnancies that are at
high risk of failing and offered vital information for
early intervention and care in situations of
threatened abortion [13].

Conclusion

The study found that the presence of subchorionic
hemorrhage, particularly hemorrhages larger than 3
cm, was a significant predictor of miscarriage in
cases of threatened abortion. Additionally, the
absence of fetal cardiac activity on initial
ultrasound strongly correlated with pregnancy loss.
These findings underscore the importance of early
ultrasonographic ~ evaluation in  predicting
pregnancy outcomes in women with threatened
abortion.
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