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INTRODUCTION 

Fetal surveillance is very important 
for the delivery of healthy baby.1 Car-
diotocography (CTG) record shows 
fetal heart rate changes and its rela-
tionship to uterine contractions which 
is helpful in detecting fetal distress.2 

Caesarean section rates are rising in 
trend. One of the most common caus-
es for caesarean section is fetal dis-
tress. Widespread use of CTG may 
risk increasing the rate of Caesarean 
section. Continuous CTG monitoring 
should be done when abnormalities 
are detected during intermittent fetal 
auscultation and in cases of high 
risk pregnancy which are prone to  

to fetal hypoxia /acidosis.3 

Not all fetuses with abnormal 
fetal heart pattern have adverse 
perinatal outcome. It is 20 mi-
nute recording of fetal heart and 
uterine contraction by using 
CTG machine in labour ward as 
it is very simple, noninvasive 
and quick.4 CTG may identify 
abnormal fetal heart rate pattern 
as the presumptive sign of fetal 
distress at the cost of rising Ce-
sarean section because the false 
positivity reaches to 50-80%.5,6,7 
A Cochrane Collaboration review 
has shown that use of CTG reduces 
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ABSTRACT  

Aims: To demonstrate the correlation of cardiotocography with intraoperative 
findings and neonatal outcome undergoing emergency cesarean section for non
-reassuring fetal status. 

Methods: It is a hospital based cross sectional study at maternity ward of Shree 
Birendra Hospital in Kathmandu with non-reassuring CTG who underwent ce-
sarean section in a period of one year. Their CTG were correlated with their 
intraoperative findings and neonatal outcome such as meconium stained liquor, 
nuchal cord, Apgar score at birth, NICU admission, perinatal mortality and 
stillbirth. 

Results: Fifty four patients were recruited. Most common operative finding 
was meconium stained liquor (35.2%); and cardiotocographic abnormality was 
variable Deceleration (37%). Variable deceleration and late deceleration had 
significant correlation with meconium stain liquor and nuchal cord. Apgar 
score ≤ 7 at 5 minute was 7.4%. NICU admission was 13% with common ab-
normality as late Deceleration. 

Conclusion: CTG pattern of variable and late deceleration had correlated with 
the meconium stained liquor and nuchal cord only. There was no relation with 
neonatal outcome in terms of Apgar score and admission rate.  
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the rate of seizures in the newborn but there is no 
clear benefit in the prevention of cerebral palsy, per-
inatal death and other complications of labour. The-
se abnormal CTG traces may or may not be related 
to intraoperative findings of meconium stained liq-
uor or low Apgar at birth or nuchal cord. Many fe-
tuses show heart rate changes without showing poor 
outcome and CTG has been criticized for unneces-
sary increase in rate of operative deliveries.8,9,10

. 
Hence the purpose of this study is to observe the 
relationship of CTG with post-cesarean fetal out-
come.  

METHODS 

It is a hospital based cross sectional study of women 
admitted in maternity postoperative ward of Shree 
Birendra Hospital (SBH) with non-reassuring CTG 
who underwent cesarean section fulfilling inclusion 
criteria in a period of one year from December 2019 
to December 2020. All Cesarean sections performed 
for non-reassuring CTG in singleton live term preg-
nancies with cephalic presentation were taken; and 
congenital anomalies were excluded. Written in-
formed consent was taken after ethical approval. 
Fetal heart tracing was recorded for a period of 20 
minutes. Maternal age, parity, associated risk factors 
and abnormal fetal heart rate patterns in terms of 
FHR, baseline variability, acceleration and decelera-
tion were recorded. Neonatal outcome recorded in 
terms of one and five minute Apgar score, birth 
weight, NICU admission, stillbirth and perinatal 
mortality. Patients were followed till discharge. In-
traoperative findings like meconium stained liquor, 
antepartum hemorrhage, nuchal cord and decreased 
liquor volume were also recorded. Chi squared test 
was done using SPSS data sheet.  

 

RESULTS 

Total number of 1132 women delivered during the 
study period. Out of these 54 women underwent 
emergency cesereasn section for nonreassuring 
CTG. The mean age of the women in the study 
group was 21-25 years (44.4%) followed by 26 to 
30 years (25.9%) and 31 to 35 years (25.9%) re-
spectively; 57.4% were multiparous and 42.6% 
primiparous. Most common operative findings 
were presence of meconium stained liquor (35.2%) 
followed by Nuchal cord (24.1%), less liquor vol-
ume (14.8%) and antepartum hemorrhage (5.6%). 
There was no apparent cause in 18.5%. Common 
CTG findings were variable deceleration (37%), 
late deceleration (24.1%), tachycardia (20.4%) and 
persistent bradycardia (18.5%). Meconium stained 
liquor and nuchal cord were statistically significant 
for variable and late deceleration of fetal heart ab-
normality. [Table-1] 

NICU admission was 13% which was more com-
mon with late deceleration (42.9%) followed by 
persistent bradycardia (28.6%) and variable decel-
eration (28.6%). Apgar score ≤7 at 5 minute was 
7.4% which was more common with late decelera-
tion of fetal heart abnormality followed by persis-
tent bradycardia and variable deceleration. NICU 
admission rate and Apgar score were not statisti-
cally significant. There was no perinatal mortality. 
Meconium stained liquor was the most common 
operative finding with late deceleration and NICU 
admission. [Table-2] 

DISCUSSION 

Many studies have been undertaken to study the 
importance of CTG monitoring. In our study out of 
54 enrolled cases, majority belonged to age group 
21 to 25 years(44.4%) which correlated with the 
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Finding 
  

MSL NC APH Oligo AN 

No Yes p-value No Yes p-value No Yes p-value No Yes p-value No Yes p-value 

PB 
No 27 17 

0.265 
32 12 

0.249 
42 2 

0.497 
38 6 

0.609 
38 6 

0.053 
Yes 8 2 9 1 9 1 8 2 6 4 

VD 
No 16 18 

0.00 
31 3 

0.00 
32 2 

0.89 
31 3 

0.106 
26 8 

0.216 
Yes 19 1 10 10 19 1 15 5 18 2 

LD 
No 35 6 

0.00 
28 13 

0.02 
38 3 

0.32 
33 8 

0.084 
31 10 

0.049 
Yes 0 13 13 0 13 0 13 0 13 0 

Tac 
No 27 16 

0.538 
32 11 

0.608 
41 2 

0.566 
36 7 

0.549 
37 6 

0.088 
Yes 8 3 9 2 10 1 10 1 7 4 

Table-1: Correlation of fetal heart abnormality with intraoperative findings (N=54) 

PB-Persistent bradycardia, VD-Variable deceleration, LD-Late deceleration, Tac-Tachycardia, MLS-
Meconium stained liquor, NC-Nuchal cord, APH-Antepartum hemorrhage, Oligo-Less liquor volume, AN-

Apparently normal 
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study done by Joshi et al11 (55%) and Rahman et 
al12 (42.5%) whereas in the study by Kansal et al13 
44% belonged to age group 26 to 30 years; 42.6% 
of the patients were primigravid while 57.4% were 
multigravid which were comparable with the study 
done by Kumar VR et al (56% and 44%) and Rana 
P et al (64% and 36%)  respectively.14,15 There was 
no significant correlation of fetal heart rate patterns, 
neonatal and intraoperative findings with maternal 
age, parity and fetal weight. 

Meconium stained liquor was 35.2%, variable De-
celeration was 37% in our study which is very much 
more than the study done by Bhartiya et al16 whose 
result was 1% and 2% and Rana et al15 whose result 
was 17.5% and 15.5% respectively. This study was 
done on low risk pregnant women whereas our 
study was done on both high and low risk pregnant 
women. Study done on 638 women by Quadar et al 
reported no abnormal intraoperative findings in 220 
cases (34.5%) and the rest had meconium stained 
liquor (23.5%), APH (21.9%) and nuchal cord 
(15.7%). Emergency cesarean section for non-
reassuring CTG with no abnormal operative find-
ings may require placental histopathology.17 

Study done by Roy et al18 on 217 patient, the most 
common CTG abnormality was persistent bradycar-
dia (48.8%) followed by late deceleration (17.5%) 
and 5min Apgar score was <7 in 15.2% with NICU 
admission  rate of 15.2%. Thus there was no corre-
lation between CTG and neonatal outcome. Similar 
findings obtained from our study for NICU admis-
sion (13, 5min <7 Apgar score (7.4%) and late de-
celeration (24.1%) but fewer persistent bradycardia 
(18.5%). 

Higher rate of meconium stained liquor and nuchal  

cord was reported by Bhatia19 (47.1% and 33.3%) 
and Mittal et al20 (46.6% and 41.1%) than our 
study. 

Kumar et al21 correlated abnormal CTG findings 
with meconium stained liquor in 86.3% whereas in 
Mittal20 it was found 46.6% which were statistical-
ly significant. The author correlated abnormal trac-
ings with neonatal mortality and morbidity and 
concluded that electronic fetal monitoring reduces 
hypoxia related death of neonate by 60%. Their 
correlation with oligohydramnios and abnormal 
CTG findings were 67.9% and in Mittal study 
32.2% whereas Nuchal cord 14.13% and 41.1% all 
were statistically significant. 

This study was limited by the intermittent nature of 
cardiotocography tracing and lack of confirmation 
by fetal blood parameter. 

CONCLUSIONS 

Variable deceleration and late deceleration could 
correlate with meconium stained liquor and nuchal 
cord but there was no relation to neonatal outcome 
in terms of Apgar score and neonatal admission 
rate. One-fifth had no any abnormality intraopera-
tively.  
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Finding 
  
CTG 

NICU admission Apgar in 1 min Apgar in 5min 

No Yes p-value AS<7 AS≥7 p-value AS<7 AS≥7 p-value 

PB 
No 39 5 0.463 22 22 0.252 3 41 0.729 
Yes 8 2   3 7   1 9   

VD 
No 29 5 

0.619 
14 20 

0.325 
3 31 

0.604 Yes 18 2 11 9 1 19 

LD 
No 37 4 

0.213 
17 24 

0.206 
2 39 

0.208 Yes 10 3 8 5 2 11 

Tac 
No 36 7 

0.151 
22 21 

0.156 
4 39 

0.293 Yes 11 0 3 8 0 11 

Table-2: Correlation of CTG with Neonatal outcome  

PB-Persistent bradycardia, VD-Variable deceleration, LD-Late deceleration, Tac-Tachycardia 



64 

 

3. Gardosi J. Monitoring technology and the clini-
cal perspective. Baillieres Clin Obstet Gynae-
col.1996;10:325-40. 

4. Ingemarsson I. Electronic Fetal monitoring as 
ascreeningtest. In: Spencer JAD, Ward RHT, 
editors. Intrapartum Fetal surveillance. Royal 
Coll Obstet Gynecol. 1993;45-52. 

5. Keban A, Cengiz H, Kaban I, Ozcan A, Karakas 
S. The success of cardiotocography in predicting 
perinatal outcome. J Clin Exper Invest.2012;3
(2):168-71. 

6. Yucel A, Yilmazer M, Acar M. Comparison of 
Doppler indices and non-stress test values ac-
cording to fetal sex in normal term pregnancies. 
Med J Kocatepe. 2005;6(1):19-24. 

7. Thacker SB, Berkalman RL. Assessing the diag-
nostic accuracy and efficacy of selected antepar-
tum fetal surveillance techniques. Obstet Gyne-
col Surv. 1986;41(3):121-41. 

8. Hombuckle J, Vail A, Abrans KR, Thornton JC. 
Bayesian interpretation of trials: the example of 
intrapartum electronic fetal heart rate monitoring. 
Br J obstet Gynaecol. 2000;107:3-10. 

9. Olofson P. Current status of intrapartum fetal 
monitoring: Cardiotocography and ST analysis 
of fetal ECG. Eur J Obstet Gynaecol Rep Biol. 
2003;110:S113-S118. 

10.Nielson JP, Grant AM. The randomized trials of 
intrapartum electronic fetal monitoring. In Spen-
cer JA, Ward RH, eds. Intrapartum fetal surveil-
lance London;RCOG Press,1993. 

11.Joshi H, Pawar MS, Singh A. Role of admission 
test by cardiotocography as a predictor for peri-
natal outcome: A prospective study. Int J Ciln 
Obstet Gynecol. 2019;3(2):128-31. 

12.Hafizur R, Renjhen P, Dutta S, Kar S. Admis-
sion cardiotocography: Its role in predicting fetal 
outcome in high risk obstetric patients. AMJ. 
2012;5(10):522-7.  

 

13.Kansal R, Goel G, Mangala D, Garge P,Verma 
K, Geetika. Correlation of admission test with 
neonatal outcome. Peoples J Sci Res. 2014;7(1). 

14. Kumari VR, Indramani, Chakravarthy K. A 
comparative study of perinatal  outcome in low 
risk pregnancies with CTG monitoring and 
intermittent auscultation. J Evol Med Dent Sc. 
2015;4(105):17038-42. 

15. Rana P, Sharma P, Sharma S, Sharma M, 
Chouhn P. Cesarean section for fetal distress 
and correlation with perinatal outcome. Int 
Med J. 2018;5(10):97-9. 

16. Bhartiya V, Sharma R, Kumar A, Srivastava 
H. Admission cardiotocography: A predictor of 
neonatal outcome. J obstet Gynaecol India. 
2016;66(1):321-9. 

17. Qadar MMA, Sami S. Relation of abnormal 
FHR and intra operative findings in an emer-
gency Cesarean section. Mustansiriya Med J. 
2017;16(2):27-31. 

18. Roy KK, Barriah J, Kumar S, Deorari AK, 
Sharma JB, Karmakar D. Cesarean section for 
suspected fetal distress,continuous fetal heart 
monitoring and decision to delivery time. Indi-
an J Pediat. 2008;75(12):1249-52. 

19. Bhatia N, Kumari MK. Intraoperative findings 
in primary caesarean section for non-
reassuring fetal status and its correlation with 
cardiotocography. Int J Reprod Contracept Ob-
stet Gynaecol. 2018;7(6):2351-4. 

20. Mittal C, Sharma S. Role of cardiotocography 
in earlydetection of abnormal fetal heart rate 
patterns and their effect on perinatal outcome. 
Indian J Res. 2020;9(1):51-3. 

21. Bindu Vijaya Kumar, Sajalavimal Raj, Devi S. 
Abnormal fetal heart tracing patterns in pa-
tients with meconium staining of amniotic flu-
id and its association with perinatal outcomes. 
Int J Reprod Contracep Obstet Gynaecol. 
2015;4(3):6292-3. 

Singh AC et al. CTG and neonatal outcome in CS      NJOG. Jan-Jun. 2021;16(32):61-64  Original 


