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Abstract: Introduction: Use of fetal heart rate (FHR) to assess fetal well - being has become standard obstetric practice. ₂ Currently 

the most commonly hypoxia. ₃ The fetal heart rate signal can be obtained from a fetal ECG electrode placed on the maternal abdomen 

by processing the Doppler shift of an ultrasound beam. ₄ Prenatal CTG is aimed to detect the effect of acute and/or chronic fetal 

hypoxia. The goal of the obstetrician/ perinatologist caring for the pregnant women is not only to prevent fetal death but with the 

detection of fetal compromise and timely delivery of such infants in an effort to maximize their future potential. Aims: The objective of 

the study was to find out the incidence of abnormal cardiotocography (CTG) findings in pregnancies at risk, to find out the suitable 

time of delivery of the fetus at risk and to find out the fetal outcome in abnormal antepartum CTG findings. Material & Methods: It is a 

prospective study where 112 high risk pregnancy cases of different gestational age, ranging from 32 - 42 weeks were selected from 

Nalanda Medical College Hospital, Patna from Jan 2019 to Oct 2020. CTG was done on admission and the subjects were followed - up 

till delivery. The data obtained from the present study were compiled and appropriate statistical analysis was carried out using SPSS. 

Results: Out of the cases, normal CTG was found in 89 cases and abnormal CTG was found in 23 cases. Among these 23 cases, normal 

outcome was found in 21 cases (93.1%) and abnormal outcome in 2 cases (6.9%). The specificity, sensitivity, negative predictive value 

and positive predictive value for antepartum CTG was 92.5%, 20.5%, 81.9% and 49.3%, respectively. Conclusion: This study revealed 

that CTG shows more accuracy in case of healthy fetus that a normal CTG almost always gave a normal fetal outcome. But if CTG 

showed abnormality, the fetal outcome may be normal. So a more accurate correlation with other biophysical and biochemical 

parameters of fetus is to be done for further evaluation.  
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1. Introduction 
 

Obstetrics have long been looked for antenatal test that 

would identify the fetus at risk of intrauterine hypoxia and 

death. Ideally such a test should not only be reliable but 

performed easily and repeatedly. The results should be 

available immediately and the cost should be minimum. ₁ 

Use of fetal heart rate (FHR) to assess fetal well - being has 

become standard obstetric practice. ₂ Currently the most 

commonly hypoxia. ₃ The fetal heart rate signal can be 

obtained from a fetal ECG electrode placed on the maternal 

abdomen by processing the Doppler shift of an ultrasound 

beam. ₄ Prenatal CTG is aimed to detect the effect of acute 

and/or chronic fetal hypoxia. The goal of the 

obstetrician/perinatologist caring for the pregnant women is 

not only to prevent fetal death but with the detection of fetal 

compromise and timely delivery of such infants in an effort 

to maximize their future potential. ₅ A large number of 

antepartum fetal deaths are caused by uteroplacental 

insufficiency. Antepartum fetal testing by identifying the 

uteroplacental insufficiency and timely action has prevented 

many fetal deaths. ₆ Similarly intrapartum fetal monitoring 

by detecting fetal distress in early stages has saved many 

fetus from demise. ₇ CTG was first developed in 1950 and 

became commercially available in 1960. ₃ CTG was first 

used in labour to detect fetal distress but later introduced in 

antepartum fetal surveillance as contraction stress test on the 

same principles. The aim of the study was to find out the 

incidence of abnormal CTG in pregnancies at risk, to find 

out the suitable time of delivery of the fetus at risk and to 

find out the fetal outcome in women with abnormal 

antepartum CTG findings.  

 

2. Methods 
 

It is a prospective study where 112 high - risk pregnancy 

cases of different gestational age, ranging from 32 - 42 

weeks were randomly selected from Nalanda Medical 

College Hospital, Patna from January 2019 to October 2020. 

CTG was done on admission and the subjects were followed 

- up till delivery. The data obtained from the present study 

were compiled and appropriate statistical analysis was 

carried out using SPSS. Inclusion criteria Pregnant women 

between 32 - 42 weeks of gestation and with the following 

indications of high - risk pregnancy were included in this 

study: post - dated pregnancy, pregnancy induced 

hypertension, bad obstetric history (history of stillbirth, 

intrauterine death), intrauterine growth retardation, 

decreased fetal movement, pregnancy with pervious history 

of caesarean delivery, pregnancy with maternal disease like 

diabetes mellitus, heart disease, systemic lupus 

erythematosus, chronic nephritis, antepartum haemorrhage 

(abruption placenta, placenta praevia), Rhisoimmunization, 

oligohydramnios, pre - mature rupture of membrane, 

multiple pregnancy, etc.  

 

Exclusion criteria 
Pregnant women with the following criteria were excluded 

from this study: pregnant women with low - risk pregnancy, 

gestational age women with low - risk pregnancy, 

gestational age <32 weeks, women with high - risk 
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pregnancy who went to labour, pregnancy with congenital 

fetal anomalies, etc.  

 

Method of testing  

High - risk cases were identified through history, antenatal 

records and clinical examination. External (from maternal 

abdominal wall - non invasive process) continuous tracing of 

FHR was obtained using ultrasound Doppler Effect. 

Pregnant women were placed in semi - recumbent position 

with slight left lateral tilt. The transducers were placed on 

the maternal abdomen: one over the fundus and other at site 

where the fetal heart sound was best audible. Uterine 

contraction was recorded simultaneously by tocodynamo 

meter. Blood pressure was measured at the initiation of the 

test and at every 15 minutes thereafter.  

 

3. Results 
 

Out of 112 high - risk pregnancy cases, normal CTG was 

found in 89 cases and abnormal CTG was found in 23 cases. 

Among these 23 cases, normal outcome was found in 21 

cases (93.1%) and abnormal outcome in 2 cases (6.9%). The 

specificity and sensitivity for antepartum CTG was 92.5% 

and 20.5%, respectively (Table 1).  

 

Table 1: Performance of characteristics of antepartum 

cardiotocogram for each of the different fetal outcome 

Outcome Sensitivity (%) Specificity (%) 20.5 92.5 43.5 79.8 

Low 5 - minute Apgar score 9.7 98.3 Small for gestation 

19.4 93.9.7 98.3 

Outcome 
Sensitivity  

(%) 

Specificity  

(%) 

Overall abnormal outcome 20.6 92.5 

Low 1 - minute Apgar score 43.6 79.8 

Low 5 - minute Apgar score 9.7 98.3 

Small for gestation 19.4 93.3 

Admission in Neonatal Intensive Care Unit 9.7 98.3 

 

Negative predictive value and positive predictive value for 

antepartum CTG was 81.9% and 49.3%, respectively. There 

was significant difference between abnormal and normal 

tests results in predicting over all abnormal fetal outcomes.  

 

4. Discussion 
 

Antepartum fetal surveillance is used to identify potential 

fetal jeopardy. Although both antepartum CTG and 

biophysical profile are used in office or hospital settings and 

opinion differs as to which test is preferable. The rate of 

fetal demise without CTG in high risk pregnancies is 10 - 30 

per 1000 with antepartum surveillance only, this rate is nil in 

our study population. There was no neonatal or perinatal 

death. Even in unmonitored low - risk pregnancies the rate 

of fetal demises is 2 - 4 per 1000 live birth. ₈The present 

study was carried out to determine the incidence of 

abnormal antepartum cardiotocogram, thereby correlating its 

sensitivity and specificity. Prognostic value of the test was 

assessed in terms of the incidence of abnormal outcome of 

fetus. The study also showed the positive predictive value of 

the test, which indicates its reliability as a diagnostic test. In 

the present study, in most cases, delivery occurred within 3 - 

4 days of the last test. Evaluation of abnormal test in respect 

to overall abnormal pregnancy outcome was done. 

Abnormal tests are more predictor of abnormal outcome 

than normal tests, which is similar to the observation of Platt 

et al. ₉ Specific outcome, i. e. low 1 - minute Apgar score, 

low 5 - minute Apgar score, small for gestational age fetus 

and admission into neonatal intensive care unit. The reason 

for higher incidence of abnormal test seems to be due to 

inclusion of high - risk cases with risk of intrauterine 

hypoxia and because of strict standard maintained to include 

pregnant women in the study sample. There might be also 

intra - observer and inter observer variation in interpretation 

of test results. In this study, sensitivity and specificity was 

20.5 % and 92.5%, respectively. These are comparable to 

other study. ₁₀It means that computerized CTG shows more 

accuracy in case of healthy fetus than a normal CTG almost 

always gave a normal fetal outcome. But if CTG showed 

abnormal, the fetal outcome may be normal. So a more 

accurate correlation with other biophysical and biochemical 

parameters of fetus is to be done for further evaluation. In a 

study Bari et al reported that post - natal mortality rate was 

151 per 1000 total birth. ₁₁ It indicates that computerized 

CTG improves accuracy and allows distinguishing fetuses 

that are truly jeopardized because of hypoxemia, from those 

who are not. So as our hospital is a tertiary as well as 

teaching center with good neonatal backup, timely 

intervention dictated by antepartum cardiotocogram results 

such a neonatal outcome.  

 

5. Conclusion  
 

Out of the study sample 112 high - risk pregnancy cases of 

different gestational age, ranging from 32 - 42 weeks, 

normal CTG was found in 89 cases and abnormal CTG was 

found in 23 cases. Among these 23 cases, normal outcome 

was found in 21 cases (93.1%) and abnormal outcome in 2 

cases (6.9%). The specificity, sensitivity, negative predictive 

value and positive predictive value for antepartum CTG was 

92.5%, 20.5%, 81.9% and 49.3%, respectively. This study 

revealed that CTG shows more accuracy in case of healthy 

fetus that a normal CTG almost always gave a normal fetal 

outcome. But if CTG showed abnormality, the fetal outcome 

may be normal. So, it is needed to be careful in dealing with 

abnormal CTG, as these babies need further evaluation 

before final decision about their mode of delivery.  
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