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ABSTRACT

Background - The perinatal mortality and
morbidity still being high in our country , there is a
need for active assessment of antepartum period
and guide for proper interventions that modify the
outcome of labour. Electronic monitoring of fetal
heart rate (cardiotocogram CTG) on admission is a
simple, easy, cheap and noninvasive test for
predicting the foetal outcome. The objective of this
study was to demonstrate the efficiency of
admission CTG in predicting the foetal distress at
the  time of labour and thereby intervening
appropriately to improve the perinatal outcome.
Materials and methods- This prospective
observational study enrolled 500 full term women
with low risk pregnancies reporting to St
Philomena’s Hospital Bangalore for a period of 3
years from 2017-2020. Based on the CTG findings
the patients were classified as having normal,
abnormal and equivocal test groups. They were
subsequently followed up for the mode of delivery
and variables of perinatal outcome. Results- Out of
the 500 cases, 440(88%) were reactive, 35(7%)
were equivocal and 25(5%) were non-reactive. The
nonreactive group had maximum number of
caesaren deliveries and foetal  distress.
Conclusion- The admission CTG test is a very
reliable noninvasive means of predicting the foetal
distress and delivery modes. It is a handy tool in
developing country like ours for having a positive
impact on perinatal morbidity and mortality.

Key words- Admission Cardiotocogram, Perinatal
outcome

l. INTRODUCTION
The main purpose of various antepartum
surveillance techniques is to detect fetal distress so
as to prevent fetal death. Fetal status monitoring
has evolved from history and clinical examination,

biochemical and hormonal assessment to the
current day fetal heart rate accelerations in
response to its movements!. Fetal heart rate
monitoring with contraction stress test and non-
stress test(NST) has been a primary modality of
evaluating fetal well being™. Advanced
noninvasive and invasive tests ( fetal echo, Doppler
flow, periumbilical blood sampling, fetoscopy with
biopsy) have been used to evaluate the fetus in
uterol®IH,

In a country like India with a large
population and limited resources, the antepartum
monitoring in form of CTG is an easy, cost
effective, reliable, less time consuming and
noninvasive method without any contraindications.
The NST records graphically the fetal heart rate
and uterine contractions simultaneously and
continuously in response to uterine contractions
and fetal movement!1,

1. MATERIALS AND METHODS

This prospective study was undertaken in
St.Philomena’s hospital from Sep. 2017 to
Sep.2020. 500 pregnant women with singleton
pregnancy of more than 37 weeks gestation in
labour with low risk were included in the study.
Diagnosis of labor established by frequent and
regular contractions, cervical effacement and
dilatation.The casesfor elective caesarean section,
Multiple pregnancies, APH, Congenital anamolies
and with high risk (prolonged gestation,
hypertensive disorders,cardiac  diseases,Diabetes
Mellitus, and other medical disorders; were
excluded from the study

The cardiotocographic equipment of
Corometrics model 155 was applied to the maternal
abdomen and the patient was instructed to push the
event marker button given in her hand every time
she felt fetal movement.
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An ultrasound transducer placed on the
maternal abdomen was used to direct an ultrasonic
beam towards the fetal heart, the transducer detects
Doppler shifted frequency changes in echoes
created by moving cardiac structures.External
tocodynamometer device registers uterine activity
by detecting changes in surface abdominal wall
tension. The simultaneous recording was traced
for 10 minutes and if there was no acceleration
meeting the required criteria, vibroacoustic
stimulus was given with an artificial larynx of
appropriately 80 HZ and 82 dB for 1 to 3 seconds.
The NST was recorded for 20 minutes and
extended upto 40 minutes for nonreactive traces.
The NSTs were classifieds into three groups based
on the presence or absence of atleast two fetal rate
accelerations of 15 bpm lasting for 15 seconds in a
20 minute recording.(Reactive or normal
test,Non reactive or abnormal test,Suspicious or
equivocal). The patients were then followed up for
the mode of delivery and the different variables of
perinatal outcome. At the time of delivery
following data variables were collected; Perinatal
mortality, fetal distress during labor, caesarean
section for fetal distress, five minute Apgar score
less than 7, meconium stained amniotic fluid. The

end points used to judge the perinatal outcome

includes the following .

1. Fetal distress during labor — defined as an
abnormal fetal heart rate (FHR< 100 or > 160)
occurring during labor.

2. Caesarean section for the fetal distress-
ceasarean sections done for the fetal distress
as judged by the FHR abnormalities in NST,
during labor.

3. The five minute apgar score less than 7 —
judged by an independent observer — a
paediatrician. A 5 minute apgar score of <7
was considered abnormal.

4. Meconium stained amniotic fluid — the color
of liquor during labor was looked for and
meconium staining of liquor was noted.

. RESULTS

In our study the maximum number of
Patients(434) belonged to 21-30 years of age
constituting 86.8%. Based on  admission test
results in 500 patients they were categorized as
440(88%) reactive ,35 (7%)equivocal and 25(5%)
as non reactive. The mode of delivery was
predominantly ~ Vaginal  delivery  (76.4%),
Instrumental delivery (3.2%) and LSCS(20.4%).

Table-1 Correlation of Admission CTG Test with Mode of Delivery

Admission test

Variables Reactive Equivalent ,r\le(;r:::cive PRI
(n=440) (n=35) (n=25)

Mode of

delivery

R NVD | 357(81.1%) | 21(60%) 4(16%)

. INS 11(2.5%) | 5(14.3%) | 0(0%) | <0.001**

. LSCS | 72(16.4%) | 9(25.7%) | 21(84%)

Non-reactive admission test is significantly 25.53 times more likely associated with LSCS. (Tab 1)

Table 2: Correlation of Admission CTG Tests and Fetal Distress

Admission test
Variables Reactive Equivocal ,r\le(;r(]::cive P value
(n=440) (n=35) (n=25)
Fetal Distress
. No 436(99.1%) | 25(71.4%) | 13(52%) <0.001**
° Yes 4(0.9%) 10(28.6%) | 12(48%) '

Patients whose admission test was not
reactive are 41.1 times more likely to develop fetal
distress with p value of <0.001 and those patients

whose admission test was equivocal are 13.3 times
more likely to develop fetal distress with p value of
<0.001. (Tab 2)
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Table 3: Correlation of Admission CTG Tests Score and Meconium Stained Liqour

Admission test
Variables Reactive | Equivocal ’r\'e‘;ré'ﬁve P value
(n=440) (n=35) (n=25)
Meconium
stain
. Clear 430(97.7%) | 15(42.9%) | 5(20%)
. Thin 8(1.8%) 5(14.3%) | 8(32%) | <0.001**
. Thick | 2(0.5%) 15(42.9%) | 12(48%)

Maximum cases of the non-reactive group (48%) had meconium stained liquor whereas those in

reactive group had clear liquor (97.7%)( Tab 3).

Table 4: Correlation of Admission CTG Tests with APGAR Score

Admission test
Variables Reactive | Fduivoca | Non- P value
(n=440) I reactive
- (n=35) (n=25)
Apgar score at 5
min
0,
<7 2(0.5%) 12(34.3% 18(72%)
) <0.001*
0, 0, *
>7 ;,38(99.5 % )23(65.7 % 7(28%)

The 5 min APGAR was significantly in low in maximum of Non-reactive group (72%) as compared to

only minimum(2%) in the reactive group (Tab 4).

Table 5:Correlation of Admission CTG Tests and NICU Admission

Admission test
Variables Reactive | Equivocal Pe%r;_tive P value
(n=440) (n=35) (n=25)
NICU admission
. OBS 2(0.4%) 6(17.1%) | 9(36%) <0.001**
. INCU 2(0.4%) 6(17.1%) | 7(28%) <0.001**
R VENT 0(0%) 0(0%) 0(0%) -

Out of 25 nonreactive cases,16(64%)
babies required NICU admission, 9(36%) babies
required observation and 7(28%)babies required
incubator care for 3-4 days.

The efficacy of NST on predicting fetal
outcome was found to have a Sensitivity of 46.1%,
Sensitivity of 97.2%, Positive predictive value of
48% and Negative predictive value of 97% in our
study

V. DISCUSSION

The fetal morbidity and mortality occurs
as a consequence of labor even in patients
categorized as low risk™.In our study 440 (88%)
patients had reactive admission test, 35(7%)
equivocal tests and 25(5%) patients showing non
reactive tests, a total of 12% abnormal tests.
Moreover, 382(76.4%) had normal delivery,
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16(3.2%) patients had instrumental deliveries and
102(20.4%) patients had delivery by LSCS. In the
study by Impley et al®®, the incidence of vaginal
delivery in reactive group was 90.5% and in
suspicious group 78.9% and in ominous group
33.3%.In another study of Ingemarson*!, out of
1041 patients 81.2% had vaginal delivery in
reactive group and 83.6% in suspicious group and
50% in ominous group. Both the results seem to be
similar to the findings in our study. The commonest
cause determining the mode of delivery was
prolonged second stage of labour.

The number of patients who underwent
LSCS in our study werel6.4% in the reactive group,
25.7% in the equivocal group and 84% in the
ominous group which was similar to the other two
studies mentioned above. In our study, the
indications of LSCS in reactive group were CPD,
failed trial of labour. Regarding the mode of
delivery, in Vinita Das et al™ study 45.7%
cesarean section was done in reactive group and
out of this only 24% patients had LSCS done for
fetal distress, while in patients with abnormal
admission test 60.9%had LSCS and out of this
47.8% patients had LSCS for fetal distress during
labour.This study had included both high and low
risk patients.

In the study of Ingemarson et
all’’ll®!  13(1.3%) patients in the reactive group
developed fetal distress of which 8 patients
underwent LSCS, 2 had cord prolapse. Out of the
5 remaining patients 3 had forceps delivery. 5(10%)
patients had fetal distress after a suspicious
trace(4 LSCS,1 spontaneous delivery). In ominous
group 40% developed fetal distress. Another
study had used fetal umbilical cord blood sampling
in addition to admission test for detection of fetal
distress*?,

In relation to meconium in the study of
Ingemarson et al, thin meconium stain liquor was
seen in 6.8% patients. Thick meconium  was
detected in 2.8% patients. Thick meconium was
more  common in the group with ominous
admission test than that of the reactive group.

In the present study out of 500 patients,
out of 440 reactive cases, 430 had clear liquor, 8
had thin meconium and 2 had thick meconium. In
25 non-reactive group, 5 had clear liquor , 8 had
thin  meconium and 12 had thick meconium
stained liquor. All the 12 had fetal distress and
were taken up for LSCS.

Among the non-reactive group 16 were
kept in NICU for observation for 3-4 days, none
had meconium aspiration syndrome. In all studies
the incidence of fetal distress is increased as the
traces become equivocal to ominous*?.

The present study found that the
sensitivity of NST in predicting fetal outcome i.e.
ability to detect correctly those fetuses who are
actually in distress was low,46.1%.But the
specificity of the test i.e ability to identify
correctly those who are not at risk for fetal distress
was high,97.8%.Positive predictive value was
found to be 48% while Negative predictive value
was high,97%.In a studies conducted by
Ingemarson et al®™® and Impley et al © | the
sensitivity of NST was found to be low and
specificity was high, though positive predictive
value was low (40%) and Negative predictive
value was high(98.7%.); comparable to our
findings.

V. CONCLUSION

Admission NST test can be used to
screen low risk patients to prioritize those who
may require continuous electronic fetal monitoring
and or more stringent auscultation. It can detect
fetal distress already present on admission and
unnecessary delay in intervention can be avoided.
Baring acute events, it has a good predictive value
for fetal well being in the next few hours of labor.
It is a simple test, easy to perform and is a good
alternative to label low risk patients for FHR
monitoring on the basis of an antenatal risk
classification.From this study we can conclude that
admission CTG test is a reliable test. It can be used
as an important non-invasive method to diagnose
fetal compromise present at the time of admission
in low risk patients in early labor. By doing
admission test, there will be decrease in the load
of continuous monitoring.
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