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Introduction

The first milestone in pregnancy viability is to detect
fetal cardiac activity at an early stage. The most
common diagnostic method in the initial period of
gestation is ultrasound imaging. There are two
methods used: transabdominal ultrasound (TAUS)
and transvaginal ultrasound (TVUS)(1. Florian

Recker, 2024).

TAUS involves a low-frequency probe that is placed
over the abdomen and a full bladder enhances
visualization. Nevertheless, maternal obesity is a
major challenge since it causes more fat deposits in

Abstract

An essential part of prenatal care during the first trimester is the early
confirmation of fetal heart activity. Because of soft tissue attenuation,
maternal obesity may lower the diagnostic accuracy of transabdominal
ultrasonography (TAUS). The purpose of this study is to assess the efficacy
of transvaginal ultrasound (TVUS) and transabdominal ultrasonography in
identifying fetal heartbeats in obese women between weeks five and eight of
pregnancy. Methods: At a diagnostic center in Kot Addu,71 obese pregnant
women between 5 and 8 weeks of gestation participated in a cross-sectional
study. Every individual was examined using both TVUS and TAUS. Crown-
rump length (CRL), gestational sac visibility, and fetal heart rate (FHR) were
measured. SPSS was used to analyze the data using t-tests, chi-square,
regression, correlation, and descriptive statistics. Results: In comparison to
TAUS (M = 1.56, variance = 0.249), TVUS showed a greater mean detection
rate (M = 1.82, variance = 0.152). 67.6% of instances had a normal fetal heart
rate, and 23.9% had no heartbeat at all. In 56.3% of cases, TAUS was unable
to identify fetal heart activity. Gestational age and fetal visualization were
found to have a somewhat positive connection (r = 0.299). Significant
correlations between fetal observation levels and ultrasonography modality
were established by statistical analysis (p < 0.05).In conclusion, when it
comes to identifying the fetal heartbeat in the early stages of pregnancy in
obese women, transvaginal ultrasound is far more accurate than
transabdominal ultrasound. To increase the accuracy of early pregnancy
assessment in this population, TVUS ought to be the primary imaging
modality.

Keywords: fetal heartbeat, early pregnancy, obesity, first trimester,
transvaginal ultrasound, transabdominal ultrasound, fetal heart rate.

the abdomen thus limiting the penetration of sound
waves and image quality. TVUS, however, is
performed with the help of a high-frequency probe
placed in the vaginal canal. This offers improved
clarity and makes the probe nearer to the uterus.(A
Kaur, 2011)

TAUS involves a low-frequency probe that is placed
over the abdomen and a full bladder enhances
visualization. Nevertheless, maternal obesity is a
major challenge since it causes more fat deposits in
the abdomen thus limiting the penetration of sound
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waves and image quality. TVUS, however, is
performed with the help of a high-frequency probe
placed in the vaginal canal. This offers improved
clarity and makes the probe nearer to the uterus.(A
Kaur, 2011)

It is particularly applicable to early pregnancy (58
weeks), where it is difficult to observe the embryonic
structures due to their smallness. Since the prevalence
of maternal obesity is on the increase, it is important
to identify the most credible ultrasound technique in
identifying early fetal heartbeat.(JK Pedersen, 2021)

Materials and Methods

A quantitative cross-sectional study was employed to
collate the well-being of transvaginal and
transabdominal ultrasound to detect fetal heart
activity in the first trimester of pregnancy. This study
was being carried out in the Umer Lab and
Diagnostic Center at Kot Addu. A cohort of pregnant
women aged 18 to 40 with a known gestational age of
5 to 8 weeks was used in the study (n=71) to study
obese women during pregnancy.

Participants were picked based on the criteria of
inclusions and exclusion. Women between age 18
and 40 years old with diagnosis of obesity based on
body mass index (BMI) and gestational age of 5 to 8
weeks were eligible to participate. To guarantee the
authenticity and reliability of the data, patients whose
clinical data was inadequate or those with
neurological disorders were excluded.

Each of the participants received transabdominal
ultrasound (TAUS) and transvaginal ultrasound

(TVUS). TAUS was recorded with a 2 -4 MHz
curvilinear probe, and the urinary bladder was full so
that it would be easier to visualize the pelvic
structures. Following the emptying of bladder, TVUS
was performed with a 5 -12 MHz high frequency
probe to obtain clearer images and approach the
uterus. The fetal heart activity was monitored using
M-mode ultrasonography and normal fetal heart rate
was established as 110-160 beats per minute.

Data Analysis

In addition to comparing samples from exposed and
control groups, the T-test is employed to compare
mean and frequency values. The P-value is regarded
as statistically significant.

Results

Participant Characteristics

Fetal Heart Rate Patterns

When the fetal heart activity was monitored, a normal
heart rate was detected (110-160) beats per minute) in
67.6% of cases. Abnormal heart rate patterns were
not so widespread, tachycardia and bradycardia were
observed among only 4.2% individuals. Interestingly,
the absence of a fetal heartbeat could be detected in
23.9 per cent of the cases, which might have been
caused by extremely early gestational age or the
technical constraints of some imaging techniques.
These results are best illustrated on the graph where it
is obvious that normal heart activity is far more
frequent than abnormal or absent results.
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Figure 01: An early intrauterine pregnancy is visible on a transabdominal ultrasound scan. On January 13, 2025, a
scan was conducted at UMER Lab & Diagnostics utilizing a Toshiba Aplio 500.
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Figure 02: Transvaginal ultrasound scan showing a viable early intrauterine pregnancy. Scan performed on January

2025 at UMER Lab & Diagnostics.

Comparison of Ultrasound Modalities
Comparative study on ultrasound modalities showed
that transabdominal ultrasound (TAUS) detected fetal
heartbeat only in 43.7% cases and it showed no
visible cardiac activity in 56.3% cases of fetal
ultrasound. On the other hand, the transvaginal
ultrasound

(TVUS) was found to have a higher detection rate,

statistically significant correlation among variables,
as their value is greater than the built standard.

high consistency and better visualization in early
gestation as shown in the comparative charts.

Descriptive statistical analysis revealed that TVUS
(Mean = 1.82; Variance = 0.152) had a higher mean
detection value than TAUS (Mean = 1.56; Variance =
0.249) and thus had a better reliability and less

Despite this, thep-value of BMI is 0.05, which is
statistically significant.

Table 1: Distribution of Participants by Gestational Age (n = 71)

Gestational Age (Weeks) | Frequency (n) | Percentage (%)
5 Weeks 34 47.9%

6 Weeks 21 29.6%

7 Weeks 12 16.9%

8 Weeks 4 5.6%

Total 71 100%

Table2: Obesity Classification of Participants

Obesity Level Frequency (n) Percentage (%0)
Minimal 5 7.0%
Level 1 26 36.6%
Level 2 28 39.4%
Level 3 12 16.9%

JIRAP Vol 3| Issue 1 (Jan — June) 2026

49


http://www.tandfonline.com/

JOURNAL OF INTERDICIPLINARY RESEARCH
IN ALLIED HEALTH AND PHARMACY
2026,VOL.03 Issue. 1

Table 3: Fetal Heart Rate (FHR) Patterns

FHR Pattern Frequency (n) Percentage (%0)
Normal 48 67.6%
Tachycardia 3 4.2%

Bradycardia 3 4.2%
No Heartbeat 17 23.9%
Total 71 100%

Table 4: Transabdominal Ultrasound (TAUS) Detection Rate

TAUS Result Frequency (n) | Percentage (%)
Heartbeat Detected 31 43.7%
No Heartbeat Detected 40 56.3%
Total 71 100%

Table 5: Comparison of Ultrasound Modalities
Ultrasound Modality | Mean Detection Value | Variance
Transvaginal (TVUS) 1.82 0.152
Transabdominal (TAUS) | 1.56 0.249

Gestational Age Distribution

100%
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Graph 1:Gestational Age Distribution
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Graph 2: Obesity Level Distributions

Fetal Heart Rate (FHR) Patterns
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Graph 3: Fetal Heart Rate Patterns

Discussion

The aim of the current study was to compare the
efficiency of transvaginal ultrasound and (TAUS) in
the identification of the fetal heartbeat in the early
gestation period (58 weeks) in obese women. The
results suggest that TVUS is much better compared to
TAUS in the detection of the fetal heart in the early
pregnancy stages among obese women.

The findings are similar to that of Kaur and Kaur
(2011) who found that transvaginal ultrasound has
better visualization and diagnostic accuracy during
the first trimester than transabdominal ultrasound.

The high frequency probe in TVUS is more capable
of detecting early embryonic shapes, which is
consistent with our finding that TVUS had less
variance and greater consistency in detection of fetal
heartbeat.

Likewise, Pedersen et al. (2022) discovered that
handheld transabdominal ultrasound can reliably
identify viable pregnancies beyond seven weeks of
gestation, albeit with lower sensitivity in extremely
early gestation. The participants in our study had a
age range of 5-6 weeks of gestation and TAUS was
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not very effective in detecting them, especially in
obese women.

The quality of ultrasound image is greatly influenced
by maternal obesity. This confirms the results of Tsai
(2015), who emphasized that greater maternal BMI
decreases the accuracy of ultrasound because of the
attenuation of sound waves by adipose tissue. In our
research, over fifty percent of the participants were
Level 2 or Level 3 obesity groups, which led to low
efficacies of TAUS.

Fetal heart examination is of clinical importance.
Ultrasound is the safest and most predictable imaging
type in the early stages of pregnancy (Recker, 2024).

But the choice of technique has to be based on the
maternal factors and our findings support that TVUS
is better at assessing early viability in obese women.
In terms of fetal heart rate abnormalities, there is
variability in the interpretation of FHR, which is
addressed by Engelhart (2023). In the majority of our
cases, the FHR was normal (67.6%), but abnormal
changes like bradycardia and tachycardia tended to be
observed only with the help of detailed visualization
(which was better accomplished with the help of
TVUS).

Prenatal heart disease screening is crucial in
preventing heart defects and enhancing pregnancy
outcomes (Freud and Simpson, 2024). Our research
justifies this suggestion because we have found that
TVUS is the method of choice in obese patients. The
moderate positive relationship between gestational
age and fetal observation (r = 0.299) is also in line
with  the developmental expectations, since
visualization becomes better as the pregnancy
progresses (Leung, 2021). But despite the rising
gestational age, TAUS was less stable in obese
women.

Chi-square and regression analyses proved that the
choice of ultrasound modality is greatly linked to the
fetal state and observation level, which uphold
clinical practices that emphasize transvaginal
imaging in complex or ambiguous situations.

All in all, this paper has shown that TVUS has better
detection rates, consistency, and reliability in
detection of pregnant women with obesity during
early pregnancy. These results support the suggestion
that transvaginal ultrasound is the initial imaging
modality of choice in this group.

Conclusion

This study shows TVUS is much effective than TAUS
at fetal cardiac activity at the early gestational stage (5
to 8 weeks) of the pregnhancy in obese women. The
results support the idea that maternal adiposity is
capable of affecting the efficacy of TAUS, but TVUS,
which does not go through abdominal adipose tissue,
gives a better visualization and consistent detection of
fetal heartbeat. The statistics indicated that TVUS had
a higher mean rate of detection and less variance than
TAUS, which means that it not only performs better
but is also more consistent in the clinical setting. There
is a mild positive relationship between gestational age
and fetal visualization ( r = 0.299 ) which indicates
usually the detection is better as the fetus grows, yet
TVUS has been significantly better than TAUS even in
the earlier weeks. Moreover, abnormal fetal heart rates
(FHR) like bradycardia and tachycardia were better
measured with TVUS and thus, becomes the method
of choice where an accurate cardiac determination is
needed. In totality, the research highlights the need to
choose the best imaging modality to use when
assessing the health of the early pregnancy in obese
patients. TVUS proves to be a more reliable instrument
particularly in cases where early and precise fetal heart
monitor is very important in pregnancy management.
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