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Abstract: 
Background: Contextual details first, prenatal heart rate monitoring was used to detect situations such as foetal 
acidemia and hypoxia, which can both cause major issues for the developing infant. Data gathered from the 
medical literature indicates that there is a correlation between the circumstances of the newborn as determined 
by the Apgar score and hypoxic-ischaemic encephalopathy and pathological CTG. The frequency of aberrant 
cardiotocography during labor was to be ascertained, and the importance of these patterns in assessing fetal 
well-being was to be assessed. 
Methods: From May to September of 2023, a cross-sectional study was conducted at the Department of 
Obstetrics and Gynecology at Madhubani Medical College and Hospital in Madhubani, Bihar. For the study, 
one hundred admitted pregnant women were enrolled. After a 30-minute left lateral cardiotocography, the 
results were classified as normal, suspect, or abnormal. After hydration with 1000 ml of intravenous fluid and 
oxygen inhalation, suspicious pattern cardiotocography was repeated; if the results were still suspicious, 
delivery measures were implemented. The delivery method was determined by the labor stage. 
Results: 77 women had abnormal CTG traces, and 23 had questionable ones. With a p-value of 0.668, it was 
observed that the percentage of varied modes of administration did not significantly differ between the 
suspicious and abnormal CTG groups. With a p-value of 0.889, the Apgar score observed according to mode of 
delivery shows that there was no significant correlation between the score at one minute and the manner of 
delivery. With a p-value of 0.006, the relationship between low Apgar and the pathological and TG groups was 
significant. Out of all newborns, 81 (84.4%) did not require resuscitation, whereas 15 (15.6%) did. 
Conclusion: A low Apgar score at one minute and beyond, a higher rate of cesarean sections, and the need for 
neonatal resuscitation are all results of abnormal and TG fetal outcomes. 
Keywords: Apgar score; cardiotocography; labour; mode of delivery; neonatal resuscitation. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction

The fetus was previously monitored during labor 
by intermittent auscultation of fetal heart sounds 
and the kind of amniotic fluid. These days, fetal 
heart rate variations and their temporal correlation 
with uterine contractions are displayed on an 
electronic fetal monitoring (cardiotocography) 
record. [1]  

More consistently, cardiotocography has been able 
to identify fetal distress. [2] The mother and 
medical professional are reassured of the healthy 
state of the fetus by the reactive cardiotocography 
trace. [3] The perinatal death rate is linked to 
significant decreases with the widespread use of 
electronic fetal monitoring, falling to 0.7/1000 from 
1.8/1000 in the auscultation group. [4] Meconium 
aspiration syndrome is more likely to cause 

abnormal cardiotocography. [5] 

The prevalence of an aberrant fetal heart rate 
rhythm was 6.7 times higher in perinatal deaths and 
2.3 times higher in newborns with cerebral palsy. 
[6] Interobserver heterogeneity also exists in the 
evaluation of aberrant cardiotocography data and 
therapeutic suggestions. [7] An investigation 
conducted in 2000 at RGUMS in Karnataka, India, 
revealed that in 64.15% of instances, the Apgar 
score was less than 7 at one minute, while in 
35.84% of cases, it was greater than seven. In the 
pathological CTG group, it improved or remained 
steady in 81.13% of cases, but in 18.86% of cases, 
it remained less than 7 at 5 minutes. [3] By 
assisting in the early detection of fetal distress, this 
research can help to avert poor fetal outcomes. 

http://www.ijpcr.com/
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Cardiotocography, albeit associated with a higher 
probability of cesarean sections, is still a primary 
means of tracking high-risk pregnancies. [8] 

Material and Methods 

From April 2023 to September 2023, a cross-
sectional study was conducted in the Department of 
Obstetrics and Gynecology, Madhubani Medical 
College and Hospital, Madhubani, Bihar. 
Pregnancy between 37 and 42 weeks gestation, 
either latent or active, and abnormal 
cardiotocography were the requirements for 
admission.  

The following conditions had to be met in order to 
be excluded: people with medical conditions such 
as diabetes and hypotension, decreased fetal 
movement, malpresentations during many 
gestations, ruptured membranes lasting more than 
24 hours, intrauterine growth restriction, and 
known fetal congenital malformations. One 
hundred expectant mothers who met the 
requirements for admission were partogrammed. 
CTG was performed in the left lateral position for 
30 minutes in order to monitor the fetal condition. 
CTG was repeated in the event of a worrisome 
pattern following hydration with 1000 ml of 
intravenous fluid and oxygen at a rate of 10 
L/minute for 20–30 minutes.  

Delivery-related action was taken if it continued to 
look suspicious. The delivery method was 
determined by the labor stage. Unless there was a 

high risk of vaginal delivery, a lower segment 
cesarean section was performed. When a vaginal 
delivery was not imminent, a lower segment 
cesarean section was performed in the event of a 
pathological pattern. The babies were assessed for 
good Apgar score >7, poor Apgar score 5-7, and 
dismal Apgar score <5 at one minute and five 
minutes. Whether or if the newborn required 
resuscitation was also noted. For a full day, the 
babies were watched for any indications of hypoxia 
ischemic encephalopathy. 

The computer program SPSS version 1+ was used 
to enter and evaluate the data. The mean and 
standard deviation were displayed for the 
quantitative variable, such as age.  

Frequency and percentages were used to represent 
the qualitative variables, which included neonatal 
resuscitation, CTG pattern, mode of delivery, and 
Apgar scores at 1 and 5 minutes. Using the chi 
square test, the relationship between the aberrant 
CTG pattern and the Apgar score the manner of 
delivery for neonatal resuscitation was examined. 
A P value of less than 0.05 was deemed significant. 

Results 

There were 77 pathological and 23 questionable 
fetal heart rates among the 100 abnormal CTG 
results. As seen in Table 1, the percentage of 
different modes of delivery in both groups, 
however, did not demonstrate a statistically 
significant difference (p = 0.663). 

Table 1: Mode of delivery as per CTG status of patients 
Apgar Score  Groups 

Suspicious Pathological Total 
No. % No. % No. % 

Spontaneous 2 8.7 6 7.8 8 8.0 
Vacuum 4 17.4 8 10.4 12 12.0 
Caesarean Section 17 73.9 63 81.8 80 80.0 
Total 23 100 77 100 100 100 

p-value=0.663. 

In the pathological CTG group, there were fifteen neonates (20.5%) with an Apgar score of less than five at one 
minute; no similar observations were observed in the suspicious group, whose p value is displayed in Table 2. 

Table 2: One minutes Apgar score as per CTG status 
Apgar Score  Groups 

Suspicious Pathological Total 
No. % No. % No. % 

<5 0 0.0 15 20.5 15 15.6 
5-7 13 56.5 40 54.8 53 55.2 
>7 10 43.5 18 24.7 28 29.2 
Total 23 100 73 100 96 100 

p-value=0.006. 

Of the neonates with suspicious CTG and an Apgar score more than 7, 19 (82.6%) belonged to the pathological 
group, while 33 (45.2%) did not. Table 3 indicates that there were no newborns with an Apgar score of less than 
five in the suspicious group (p = 0.003). 
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Table 3: Five minutes Apgar score as per CTG status 
Apgar Score  Groups 

Suspicious Pathological Total 
No. % No. % No. % 

<5 0 0.0 6 8.2 6 6.3 
5-7 4 17.4 34 46.6 38 39.6 
>7 19 82.6 33 45.2 52 54.2 
Total 23 100 73 100 96 100 

p-value=0.003. 

Table 4 indicates that only 15 infants (20.5%) with abnormal CTG required resuscitation. 

Table 4: Neonatal Resuscitation as per CTG status 
Resuscitation  Groups 

Suspicious Pathological Total 
No. % No. % No. % 

Yes 0 0.0 15 20.5 15 15.6 
No 23 100 58 79.5 81 84.4 
Total 23 100 73 100 96 100 
 
Ten of the 77 infants with a pathological CTG trace 
died at birth, and four were stillborn. In the suspect 
CTG group, there were no stillbirths or newborn 
deaths. 

Discussion 

Assessment of the foetal status was dependent on 
quite narrow methods until the second half of the 
20th century. [9] At the time, the unexpected lack 
of fetal movements in the second half of pregnancy 
was a major diagnostic issue in addition to being 
extremely upsetting. [10] Whether or not the fetus 
had died in utero was a persistent question that 
served as the primary driving force behind the 
invention of cardiotocography. [11] During labor, 
the technique used worldwide for fetal monitoring 
is cardiotocography (CTG). Despite being widely 
used, this approach is still up for discussion. [12–
14] Unlike other techniVue, cardiotocography 
delivers immediate information about the fetal 
status. It continues to be the cornerstone of 
intrapartum fetal assessment despite its lack of 
specificity. 

In our study, 77 patients (77%) had pathological 
evidence and 23 patients (23%) had worrisome 
CTG traces. A study by Mamatha found that, of 
150 patients with abnormal CTG patterns, 39 
(26%) had suspicious patterns and 111 (74%) had 
pathological fetal heart rate patterns. These 
findings are equivalent to those of our study. In a 
different study by Shiekh, 36% of the admission 
traces were abnormal, and 34% of the patients were 
in the suspect group.  

Similar to our investigation, this one also revealed 
a problematic fetal heart rate rhythm that was very 
suspect. Therefore, almost half of all deliveries 
have CTG patterns that differ from the norm. 
Overreaction to these frequently occurring CTG 
patterns is prevalent, which results in needless 

intervention. In our study, 20% of women with 
suspicious and abnormal CTG patterns delivered 
their babies vaginally, whereas roughly 80% of 
patients had their babies delivered via cesarean 
section. Comparable to our data, a study by Amena 
(16 82% of patients) had cesarean sections because 
to abnormal CTG. In a similar vein, a different 
study conducted by Farkhunda et al. [17] found that 
high rates of cesarean sections (72.72%) were 
present when aberrant CTG patterns were present. 
The study conducted by Oladrian et al. (2018) 
revealed a comparable finding, with a 72% rate of 
caesarean sections. Additionally, a research by 
Kulkarni and Shroti [19] demonstrated the steadily 
increasing number of surgical births for fetal 
distress.  

If electronic fetal monitoring is utilized without any 
adjunctive testing, the high rate of caesarean 
sections for fetal distress cannot be decreased. 
Therefore, further testing (fetal ECG, fetal pulse 
oximetry, and fetal blood collection for pH) is 
required in order to lower the number of false 
positive instances. The high rate of cesarean 
sections in our study may be related to the fact that 
the fetal status was evaluated solely by CTG. 

In our research, 15% of the neonates in the 
problematic group had an Apgar score of less than 
five at one minute. The suspect group did not 
contain any newborns with an Apgar score lower 
than 5. In another study done by Mamatha, [15] 
75.2% newborns had Apgar score <7 in 
pathological group and 20.7% in suspicious group. 
This discrepancy might result from the newborns in 
our study being divided into three groups based on 
their Apgar scores: poor (5-7), good (>7), and 
awful (<5). In Mamatha's study, neonates with 
abnormal CTG had low Apgar scores, which is 
comparable to our data. In Mamatha's study, 
neonates were divided into two groups: poor (<7) 



International Journal of Pharmaceutical and Clinical Research                         e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumari et al.                                                  International Journal of Pharmaceutical and Clinical Research  

932    

and good (>7) scores. However, it was seen in the 
aforementioned investigations that infants with 
aberrant CTG had low Apgar scores, which were 
also consistent with the findings of the Dellinger et 
al [20] study. 6.3% of neonates with abnormal CTG 
in our study had an Apgar score of less than five at 
five minutes, compared to 18.86% of neonates in 
Sheikh's study, which is not comparable to ours 
because Sheikh divided the neonates into two 
groups for their study and three groups for ours.  

As a result, we have a different group of neonates 
with an Apgar score of five to seven at five minutes 
that is not included in Sheikh's study. An additional 
issue to take into account is that the aforementioned 
study also recognized the impact of intrauterine 
growth restriction, precious pregnancy, and 
meconium-stained wine on the Apgar score. 15.6% 
of the newborns in our research required 
resuscitation. This is similar with the study 
conducted by Tan et al [21] where 12.8% neonates 
needed resuscitation for low Apgar score at 1 min. 

In newborns with abnormal CTG traces, our study 
found 13.7% neonatal deaths, 5.2% stillbirths, and 
18.9% overall neonatal mortality; in contrast, 
Sheikh3 study found 16% neonatal deaths. 10% of 
stillbirths and 26% of all newborn deaths occurred. 
The author of the study, Sheikh, acknowledges that 
delayed action and incorrect interpretation of CTG 
are the reasons for the higher rate of infant 
mortality in his work. It is advised to critically 
reevaluate the obstetrician and midwifery 
profession's supervision, evaluation, and training in 
light of this. The need of providing frequent 
training to clinicians involved in antepartum and 
intrapartum care about the use and interpretation of 
CTG cannot be overstated. 

Conclusion 

It is determined that cardiotocography can go on 
being an effective fetal surveillance screening test. 
Unusual &TG in the flow affects the fetal results, 
such as low Apgar scores at 1 and 5 minutes, a 
higher incidence of cesarean sections, and the need 
for neonatal resuscitation. In order to lower the 
frequency of false positive results, which could 
lead to an increase in the incidence of needless 
intervention, particularly cesarean sections, it is 
required to define a consistent and unambiguous 
definition of FHR tracing. 
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