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Abstract

Aims and Objectives: To determine the maternal and fetal outcomes by studying the cardiotocographic changes
during labour in term pregnancies. To assess the fetal wellbeing during labour in normal and selected high risk
pregnancies. To predict the mode of delivery by using cardiotocographic monitoring during labour.

Methods: This study investigates the cardiotocographic (CTG) changes in term pregnancies and their
correlation with neonatal outcomes at Karwar Institute of Medical Sciences. Utilizing a prospective
observational design, the study enrolled 195 term pregnant women between August 2022 and January 2024. The
CTG parameters, including baseline fetal heart rate (FHR), variability, accelerations, and decelerations, were
continuously monitored and analyzed according to FIGO criteria. Key outcomes assessed were the mode of
delivery, presence of meconium-stained liquor, Apgar scores at 1 and 5 minutes, and the need for neonatal
intensive care unit (NICU) admission.

Results: Results indicated a mean maternal age of 28.04 years, with 55.38% being multigravida. The study
found significant associations between CTG findings and several key outcomes. Specifically, abnormal CTG
patterns were correlated with higher rates of cesarean sections, lower Apgar scores, and increased NICU
admissions. Among the study population, 67.69% underwent full-term normal vaginal delivery, while 32.31%
had cesarean sections. Additionally, 33.33% of the cases had meconium-stained liquor. Notably, 25.13% of
newborns required NICU admission, with significant variations observed across different CTG categories.
Conclusion: The findings underscore the importance of CTG as a predictive tool for fetal distress, guiding
timely and appropriate interventions to improve neonatal outcomes. The study highlights the need for precise
interpretation of CTG patterns to optimize labor management and reduce unnecessary interventions. Continued
research and refinement of CTG interpretation protocols are essential to enhance its clinical utility in obstetric
care, ultimately contributing to better maternal and neonatal health outcomes. This research provides valuable
insights into the application of CTG in monitoring term pregnancies and emphasizes its role in ensuring
favorable birth outcomes through vigilant fetal monitoring and timely clinical decision-making.
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Introduction

Ensuring the well-being and optimal health of both
mother and fetus or newborn during pregnancy, as
well as after birth is a key objective in maternal
care. Globally 2.3 million children died in the first
20 days of life in 2022. There are approximately
6500 newborn deaths every day, amounting to 47%
of all child deaths under the age of 5 years. Since
2000, neonatal mortality has declined by 46%. Yet
in 2022, nearly half (47%) of all deaths in children
under 5 years of age occurred in the newborn
period (the first 28 days of life), which is among
the most vulnerable periods of life and requires
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intensified quality intrapartum and newborn care.
Premature birth, birth asphyxia, birth trauma,
neonatal infections and congenital anomalies
remain the leading causes of neonatal deaths. [1] In
developing countries like India more than 50
percent infant deaths occur in the first month of life
out of total infant deaths every year and 40 percent
of neonatal deaths happen during labour or the first
24 hours after birth. [2] The neonatal mortality rate
was 20 per 1000 live births in India, according to
the 2020 SRS statistical report.[3] Based on HMIS
data, in the above-mentioned study the neonatal
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mortality in India and Karnataka were 853 and 813
for every 100000 livebirths respectively. In India
and Karnataka, the proportion of deaths contributed
before 24 hours was 26% and 19.9% respectively.
Neonatal deaths due to Birth asphyxia in India and
Karnataka were 15.4% and 19.6% respectively [4].

Fetal surveillance during labour is a crucial
component for ensuring the delivery of a healthy
baby with minimal intervention. [5] Furthermore,
labour poses physiological stress to the fetus. but
not all fetuses are lucky enough to be able to
tolerate this stress. Hence, continuous intrapartum
electronic fetal heart rate monitoring is very
essential to identify such fetuses at risk of
developing fetal hypoxia and its related
complications. [6]

Cardiotocography (CTG) is one such way of
assessing fetal well-being, as it records fetal heart
rate (FHR), fetal movements and uterine
contraction patterns.[7] Admission CTG can be
used for triaging fetuses at risk of hypoxia by
recording FHR and uterine activity over 20 minutes
during admission of term antenatal women in the
labour ward [8] as early diagnosis can help in
preventing many long-lasting fetal complications
due to hypoxia through timely intervention.[9]

As mothers without any comorbidities can also
have foetuses which may be compromised during
the time of uterine contractions and they are
detected early by CTG and influence the timing of
delivery, thereby providing a healthy baby. Hence,
the present study was conducted with the aim to
evaluate the role of admission CTG in predicting
foetal hypoxia in term antenatal women and to
correlate the results with the overall perinatal and
maternal outcomes.

Aims and Objectives:

e To determine the maternal and fetal outcomes
by studying the cardiotocographic changes
during labour in term pregnancies.

o To assess the fetal wellbeing during labour in
normal and selected high risk pregnancies.

e To predict the mode of delivery by using
cardiotocographic monitoring during labour.

Materials and Methods:

This study was a Prospective observational
hospital-based study conducted among 193 mothers
admitted to the labour room in the Department of
Obstetrics and Gynecology in the teaching hospital
attached to Karwar Institute of Medical Sciences,
Karnataka during the study period of August 2022
to January 2024

Inclusion Criteria: After obtaining consent the
candidates fulfilling the following criteria are
included in the study:

e Booked pregnant women of age 20 to 35 years.
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e Mothers with gestational age 37 weeks to 42
weeks either in spontaneous or induced labour
with confirmed estimated date of delivery,
irrespective of their parity.

e Normal pregnant women as well as selected
High-risk mothers with Anemia, Gestational
diabetes  mellitus,  Pregnancy  induced
hypertension, Rh negative pregnancy, small for
gestational age fetuses, AFI>5 cms.

Exclusion Criteria: In all conditions where
vaginal delivery is difficult like Eclampsia, Severe
CPD, Previous LSCS, Twin pregnancies, heart
diseases in pregnancy, Malpresentations such as
breech presentation, Transverse lie, Anamolous
babies. Oligohydramnios, Antepartum
haemorrhage, Mothers with limb and pelvic
deformities, Mothers referred from other hospitals,
failed induction.

Procedure: Term mothers admitted to labour room
of Karwar institute of medical sciences in the
department of obstetrics and gynecology fulfilling
the inclusion criteria were subjected to
cardiotocography on the commencement of true
labour pains and cervical dilatation of 2cm once
during latent phase of labour for 20 minutes and
followed during the active phase of labour with
continuous CTG monitoring. Parameters such as
baseline FHR, variability, accelerations and
decelerations will be assessed and categorized into
normal, suspicious and pathological according to
FIGO criteria of CTG interpretation. Here fetal
heart rate changes were compared with uterine
contractions and categorized into late deceleration,
variable deceleration and early deceleration.

Depending upon the parameters and PV findings,
decision of termination of pregnancy will be taken
and correlated with the mode of delivery of the
baby, colour of the liquor, APGAR score at 1
minute and 5 minute which may indicate any fetal
compromise. The pregnancy outcomes were
assessed in terms of mode of delivery and fetal
status at birth.

Outcome Measures:

e Mode of delivery (cesarean section or normal
vaginal delivery, instrumental delivery).

e Colour of liquor and presence of cord around
the neck at the time of delivery.

e APGAR score at 1 and 5 minutes after the
birth of the baby.

e Neonatal resuscitation, NICU admission and
neonatal death.

Statistical Analysis: Data was collected and
entered in Microsoft excel and exported to SPSS
version 25.0 Data was analysed using descriptive
statistics such as mean, median, standard deviation,
percentages and graphs wherever applicable using
respective methods.
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Descriptive Analysis: Among the 193 study
participants, the mean age of the study group was
28.04 +4.55 years.

And 108 participants (55.38%) were multi gravidas
while 87 participants (44.62%) were primi gravida.
The distribution of gestational age revealed that 42
participants (21.54%) were in the 37+0 to 37+6
weeks category, 62 participants (31.79%) fell
within the 38+0 to 38+6 weeks range, and 91
participants (46.67%) were at 39+0 to 40 weeks
category.

The distribution of high-risk conditions indicated
that 120 participants (61.54%) had no identified
high-risk factors, while 24 participants (12.31%)
were diagnosed with anemia. Other conditions
included gestational diabetes mellitus (GDM) in 11
participants  (5.64%), hypothyroidism in 13
participants  (6.67%), and pregnancy-induced
hypertension (PIH) in 19 participants (9.74%).

When CTG was taken during the latent phase of
labour, active phase and second stage of labour 184
individuals (94.36%), 150 individuals (76.92%),
108 participants (55.38%) belonged to category 1
respectively. Similarly, 8 participants (4.10%), 22
participants (11.28%), 26 participants (13.33%),
belonged to Category 2 in the respective phases of
labour. Category 3 included 3 participants (1.54%)
in latent phase, 17 participants (8.72%) in active
phase, 8 participants (4.10%) in second stage of
labour.

Among the study population, 132 participants
(67.69%) underwent full-term normal vaginal
delivery (FTNVD), indicating a strong preference
for this delivery method. In contrast, 63
participants (32.31%) had a lower segment
cesarean section (LSCS) with the average birth
weight of the babies being 2.81 + 0.41 kg. Analysis
of liquor color revealed that a majority, 130
participants (66.67%), had clear amniotic fluid,
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indicating a healthy gestational environment. In
contrast, 65 participants (33.33%) exhibited
meconium-stained liquor Indicating fetal distress

The assessment of loop of cord around the neck
revealed that, 127 participants (65.13%), had no
loop of cord around the neck present, 58
participants (29.74%) had one loop of cord, while
only 10 participants (5.13%) exhibited two loops of
cord around the neck.

Among the study population, the Apgar scores at 1
minute post-delivery demonstrated a favorable
distribution, with the majority of newborns
achieving scores indicative of good health.
Specifically, 85 infants (43.59%) scored 7, while
70 infants (35.90%) scored 8, suggesting a robust
transition to extrauterine life. Lower scores were
observed in a small number of cases, with 24
infants (12.31%) scoring 6, 9 infants (4.62%)
scoring 5, and just 1 infant (0.51%) scoring 4. With
NICU admissions required for only 49 infants
(25.13%) and 146 infants (74.87%) did not require
admission, indicating favorable initial health
conditions post-delivery.

Analytical Analysis: Among the study population,
the results of the CTG (Cardiotocography) at the
point of termination of pregnancy revealed
significant differences based on obstetrics score.
For Cat 1, 75 out of 123 multi-gravida (60.98%)
were represented, while 48 (39.02%) were primi,
indicating a notable predominance of multi-gravida
in this category (Chi-square = 7.690, P = 0.020). In
Cat 2, the distribution was more balanced, with 24
multi-gravida (54.55%) and 20 primi (45.45%).
However, in Cat 3, the trend reversed, as 19 out of
28 were primi (67.86%), compared to only 9 multi-
gravida (32.14%). Among the study population, the
analysis of CTG at the point of termination of
pregnancy in relation to gestational age revealed
non-significant  differences across the three
categories (Cat 1, Cat 2, Cat 3).

Table 1: Comparison of CTG Category At The Point Of Termination of Pregnancy across Obstetrics Score

(N=195)
CTG At The Point of Termination of Pregnancy | Obstetrics Score Chi- square value | P value
Multi gravida | Primi

48
Cat 1 (N=123) 75 (60.98%) (39.02%)

20
Cat 2 (N=44) 24 (54.55%) (45.45%)

19
Cat 3 (N=28) 9 (32.14%) (67.86%) | 7.690 0.020

The analysis of CTG at the point of termination of
pregnancy in relation to the mode of delivery
revealed significant differences across the three
categories.

In Cat 1, which included 123 cases, a high
proportion of 84.55% resulted in FTNVD, while
only 15.45% were delivered via LSCS. In Cat 2,
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with 44 cases, the deliveries were evenly split, with
50% for FTNVD and 50% for LSCS. In Cat 3,
consisting of 28 cases, only 21.43% were FTNVD,
while a substantial 78.57% underwent LSCS. The
chi-square test indicated a statistically significant
association between CTG status and mode of
delivery (x> = 26.43, p = 0.032), highlighting the
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influence of CTG findings on delivery outcomes.
Among the study population, the analysis of CTG
at the point of termination of pregnancy in relation
to liquor color showed significant differences
across the three categories. In Cat 1, which
included 123 cases, a majority of 73.98% had clear
liquor, while 26.02% exhibited meconium-stained
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liquor. In Cat 2, with 44 cases, 59.09% had clear
liquor compared to 40.91% with meconium.

In Cat 3, among 28 cases, only 46.43% had clear
liquor, while 53.57% presented with meconium-
stained liquor. The chi-square test indicated a
statistically significant association between CTG
status and liquor color (> =9.260, p = 0.010).

Table 2: Comparison of CTG At The Point Of Termination of Pregnancy across Mode of Delivery (N=195)

CTG At The Point Of Termination Of | Mode Of Delivery Chi- P
Pregnancy FTNVD LSCS square | value
Cat 1 (N=123) 104 (84.55%) 19 (15.45%) 26.43 0.032
Cat 2 (N=44) 22 (50%) 22 (50%)
Cat 3 (N=28) 6 (21.43%) 22 (78.57%)
Table 3: Comparison of CTG Category At The Point Of Termination of Pregnancy across Liqour Colour
(N=195)
CTG At The Point Of Termination Of Pregnancy Liqour Colour Chi- square value | P value
Clear Meconium
91 32
Cat 1 (N=123) (73.98%) | (26.02%)
26 18
Cat 2 (N=44) (59.09%) | (40.91%)
13 15
Cat 3 (N=28) (46.43%) | (53.57%) 9.260 0.010

Among the study population, the assessment of
CTG at the point of termination of pregnancy
showed significant differences in NICU admission
rates across the three categories. In Cat 1, which
comprised 123 cases, 80.49% of infants did not
require NICU admission, while 19.51% were
admitted. In Cat 2, among 44 cases, 75% did not

require admission, and 25% did. In Cat 3, the
situation was markedly different, with only 50%
not requiring NICU admission and 50% being
admitted. The chi-square analysis yielded a y? value
of 11.269 and a p-value of 0.003, indicating a
statistically significant association between CTG
category and the need for NICU admission.

Table 4: Comparison of CTG Category At The Point Of Termination of Pregnancy across Nicu Admission

(N=195)
CTG At The Point Of | NICU Admission Chi- square value P value
Termination Of Pregnancy No Yes
99 24
Cat 1 (N=123) (80.49%) (19.51%)
Cat 2 (N=44) 33 (75%) 11 (25%)
Cat 3 (N=28) 14 (50%) 14 (50%) 11.269 0.003

Table 5: Comparison of CTG Category At The Point Of Termination of Pregnancy across Apgar score At 1
Min after Birth (N=19)

CTG At The Point Of Termination Of Pregnancy APGAR 1 MIN Chi- square value | P
<7 >=7 value
108
Cat 1 (N=123) 15 (12.2%) | (87.8%)
10 34
Cat 2 (N=44) (22.73%) (77.27%)
19
Cat 3 (N=28) 9(32.14%) | (67.86%) | 7.04 0.025

Among the study population, the evaluation of
CTG at the point of termination of pregnancy
revealed significant differences in Apgar scores at 1
minute across the three categories. In Cat 1, which
included 123 cases, 12.2% of infants had an Apgar
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score of less than 7, while 87.8% scored 7 or above.
In Cat 2, among 44 cases, 22.73% of infants scored
below 7, and 77.27% scored 7 or higher. Notably,
in Cat 3, 32.14% of infants had an Apgar score of
less than 7, while 67.86% achieved a score of 7 or
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above. The chi-square analysis yielded a y? value of
7.04 with a p-value of 0.025, indicating a
statistically significant association between CTG
category and Apgar score.

Discussion:

Cardiotocography (CTG) is a vital tool in obstetric
care, particularly for monitoring fetal well-being
during pregnancy and labor. [10] In recent years,
advancements in technology and a deeper
understanding of fetal physiology have refined
CTG analysis, yet the rate of cesarean sections and
other interventions prompted by CTG findings
continues to rise.

In our study mean age of the study population was
28.04 years, with a standard deviation of 4.55
years. The majority were multigravida (55.38%),
highlighting the varied obstetric history among
participants. Cleary-Goldman, J et al in their study
on a total of 36,056 women found that of the
participants 28,398 (79%) were less than 35 years
of age; 6,294 (17%) were between 35-39 years;
and 1,364 (4%) were 40 years and older. [92]
Maternal age 35 years or older is linked to higher
risks of miscarriage, preeclampsia, gestational
diabetes, small for gestational age neonates, and
cesarean sections [11] In our study, on analysis of
Obstetric Score it is found CTG Category 1 was
predominantly  associated with multigravida
(60.98%), while Category 3 was more common
among primigravida (67.86%), suggesting that
primigravidas may have more complicated labor
outcomes requiring closer CTG monitoring

In our study the presence of meconium-stained
liquor was significantly associated with adverse
CTG findings (p=0.010). This finding is crucial as
it suggests that abnormal CTG readings may
correlate with fetal distress indicated by meconium-
stained amniotic fluid. Vinya Paladugu et al [12]
found that presence of meconium-stained amniotic
fluid is significantly associated with adverse CTG
(Cardiotocography) findings, indicating fetal
distress. Meconium-stained liquor can be a sign of
fetal hypoxia or distress, prompting closer
monitoring and potentially earlier intervention to
prevent adverse outcomes. They also found the
relationship between CTG (Cardiotocography)
categories and NICU (Neonatal Intensive Care
Unit) admissions is significant. Studies have shown
that abnormal CTG readings, specifically those
classified as Category III, are associated with
higher NICU admission rates. This highlights the
importance of CTG as a predictive tool for
identifying neonates at risk of requiring NICU
admission. Salustiano, E. M. et al [14] found
factors such as repeated late decelerations on
cardiotocography and prolonged second stage of
labor are associated with lower APGAR scores at 5
minutes, which in turn increases the risk of NICU
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admissions. A study in Bangladesh highlighted that
neonate with APGAR scores less than 7 at 1 minute
had a significant correlation with birth asphyxia
and NICU admissions. This underscores the
importance of immediate postnatal assessment and
intervention.[13]

Conclusion:

Labour can result in a state of academia to the
fetus and fetus encounters physiological stress
which can become pathological if intrapartum
surveillance and timely delivery is not done. The
main aim of our study was to compare the time-
tested method of fetal surveillance i.e., non-stress
test with pregnancy outcomes in term pregnancies.
Our study demonstrates that CTG is a valuable tool
in monitoring term pregnancies, providing critical
information that correlates with various maternal
and neonatal outcomes. The significant associations
between CTG findings and obstetric score, mode of
delivery, liquor color, NICU admission, and Apgar
scores highlight the importance of CTG in guiding
clinical decisions and improving pregnancy
outcomes. Continued research and refinement of
CTG interpretation protocols are essential to
enhance its predictive accuracy and clinical utility
in obstetric care.

Limitations:

1. This is an observational study and hence inter
and intra observer variations bias cannot be
ruled out.

2. This study was done in a tertiary care centre
with round the clock availability of CTG
monitoring and operation theatre facilities and
hence cannot be extended to medical centers
where these facilities are not available.

3. This study does not include long term follow
up and therefore complications like poor
school performance, mental retardation,
cerebral palsy could not be commented.
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