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Summary

One hundred and sixty three consecutive pregnant women with >32 weeks gestation,
undergoing non stress test (NST) and amniotic fluid index (AFI) determination were
divided into six groups according to the amniotic fluid index and the nature of
decelerations offoetaI heart rate. Foetuses with antepartum decelerations had statistically
significantly increased incidence of intrapartum decelerations, caesarean section due
to intrapartum foetal distress, cord complications and small for gestational age infants.
More so with decreased amniotic fluid index (p < 0.001). Low 5 minute apgar score was
also significantly increased (p < 0.05). Prediction of foetal compromise might be done
by spontaneous decelerations in reactive non-stress tests and with an amniotic fluid
index ~5cm.

Introduction

Antepartum tests should address at least three
important goals: to prevent perinatal morbidity
and mortality, to detect foetal health or
compromise as accurately & effectively as
possible and finally, to provide appropriate
guidance for obstetric intervention, or most often
justifiable continuation of pregnancy. I Electronic
foetal monitoring and ultrasound examination of

the foetus were introduced into obstetric practice

as means of attainment of these goals.

Antenatal foetal assessment is essential for

management of high risk pregnancies. Non-stress

test (NST), the primary test for foetal well being

is of high specificity, relatively low sensitivity,

high negative but low positive predictive value.2

A reactive NST is associated with good pregnancy
outcome, but foetal deaths also sometimes results.

Amniotic fluid index (AFI) and doppler veloci-
metry,have showngreatpromise intheevaluation
of foetus with intrauterine growth retardation
(IUGR). I The biophysical profile (BPP) alone
may yield better diagnostic performance values
compared with other tests (NST, AFI)Y But its
labour and time intensity render it impractical for
screening of large population.

Electronic foetal heart rate monitorintg is a
popular and simple way of determining foetal
well being. The foetal heart rate undergoes
periodic variations. A baseline of 120-160beats/
minute is considered as normal. Due to the

continuous interaction of sympathetic and
parasympatheticaction there isa normal variation
in between the beats. Apart from this, there are
periodic accelerations. In compromised foetus
there may be decelerations as well.s

I. Department of Obsl. & Gynae. Sir Salimullah Medical College and Mitford Hospital, Dhaka. 2. Department
of Obst. & Gynae. All India Institute of Medical Sciences. New Delhi. India.
*The study was conducted during the fellowship programme organized by BMRC.
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Spontaneous foetal heart rate drops i.e.,
decelerations in the antenatal period are
observed. The decelerations are classified as

mild (lasting for ~15 seconds with a decline of

~20 beats/min below baseline) and severe

(lasting for >15 seconds, with a decline of >20
beats/min below the baseline). It has been noted

that, adverse perinatal outcome also occurs
frequently among the women with reactive NST

& spontaneous foetal heart drops as occurs in the
women with nonreactive NST.6

Decreased amniotic fluid volume is a marker of
chronic insults to the foetus and has been

associated with IUGR, postmaturity, major
congenital anomalies and increased perinatal
mortality and morbidity. It may also cause cord
compression which in turn leads to foetal heart
rate (FHR)deceleration.6 AFI measures thedepth
of amniotic fluid in fourquadrants in centimeters,
recently been used to assess amniotic fluid
volume.? An amniotic fluid index of >5 cm is

considered as adequate. There is evidence of
high incidence of oligohydramnios in women
with prolonged FHR drops.R Spontaneous foetal
heart rate drops in women with oligohydramnios

may predict foetal compromise6 and has been

shown to increase the need for operative
interventionY

The reliability of antepartum foetal surveillance

techniques continues to be debated. There is

controversial report in the literature regarding the

association of variable decelerations during NST

and API as a useful adjunct to antepartum foetal
surveilIance.

The present study was conducted with the
objective to assess the perinatal implications
of antepartum spontaneous heart rate decelera-
tions (variable decelerations) occurring during
reactive NSTs among the women with
oligohydramnios.
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Materials and methods

A prospective study on antenatal foetal
surveillance using non-stress test and amniotic
fluid index was conducted between Ist October

& 14th December, 1995, on high risk pregnant
women attending high risk pregnancy clinic of a
tertiary hospital of northern India. The study
population were with >32 weeks of gestation and
delivered within one week of assessment.

Consecutive women were selected with the high
risk factorssuch as: Pregnancy with hypertension
(pregnancy induced and chronic), postdated
pregnancy,decreasedfoetalmovement, suspected
IUGR, diabetes mellitus, bad obstetric history,
Rh isoimmunization, pregnancy with medical
disorders etc. All high risk pregnancy with and
without oligohydramnios were assessed for
comparisoll.Theexclusion criteria weremultiple
pregnancy, detectable foetal malformation,
malpresentation and rupture of the membranes.
Women with non-reactive NST for 40 minutes,
more than six contractions per hour, and
decelerations exceeding one minute were also
excluded from the study.

The subjects had undergone weekly NSTs, lying
in semirecumbent position, using an electronic
foetal heart rate monitor. If the reactive pattern
(presence of at least two 15beat acceleration of at
least 15 seconds duration) was not found within
20 minutes the foetus was stimulated with either

abdominal palpation or administration of glucose
containing beverages. If acceleration was not
seen within 40 minutes from the onset of testing,
the pattern was taken as non-reactive.

Amniotic fluid index was calculated by four-
quardrant techniques?(using a lineararray B-scan
ultrasoundmachine withelectronic calipers) with
the patient lying in supine position. Landmarks
for the 4 quadrants of the maternal abdomen
included the umbilicus, which divided it into

upper and lower halves, and the linea nigra, into
right and left halves. The linear transducer was
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placed along the mother's longitudinal axis and
held parallel to the floor for all measurements.
The maximum vertical diameter of the largest
fluid pocket was measured in centimeters in
each quadrant. Brief appearance of cord or an
extremity were ignored, but aggregation of either
one (resulting in exclusionof fluid) wasexcluded.
The measurement obtained from each quardrant
were summed to form the amniotic fluid index

(AFI), an amniotic fluid index >5cm was
considered to reflect adequate fluid.?

Decelerationswereclassifiedasmild(deceleration
of 10-20 beats/min below base line lasting for
~15 seconds) and severe (deceleration of >20
beats/min below base line and/or lasting for> 15
seconds). All the subjects were divided into six
groups according to ammiotic fluid index and the
nature of decelerations of foetal heart rate:

Group-I (Reactive NST + API >5), Group-II
(Reactive NST + AFI ~5), Group-III (Mild
variable deceleration + AFI>5), Group-IV (Mild
variabledeceleration+ API~5), Group-V (Severe
variable deceleration+AFI >5) '& Group-VI
(Severe variable deceleration+API ~5).

Pregnancy outcome was assessed with respect to
(I) incidenceandtypeof intrapartumdeceleration,
(2) foetaldistress necessitatingcaesarean section,
(3) small for gestational age (SGA) infants (4)
cord complications (including nuchal cord, cord
around limb/trunk, retroplacental clot, true knot
in cord), (5) Apgar score <7 at 5 minute. Foetal
distress was identified by foetal bradycardia
(heart rate <90 beats/min or a decline in rate of 40
beats/min below baseline, lastingfor>3 minutes).
Statisticalanalysiswascarriedoutwithchi-square
test and Fisher's exact test.

Results

A total of 163 women were assessed. The mean

(SO) age of the women was 26.78(3.70) years.
The subjects werewith 1.30(.75)mean parity and
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2.30 (1.30) mean gravida. The babies were born
with a mean (SO) weight of 2.72 (0.57) kg at
38.54 (3.43) weeks of mean gestational age.
The indications of antenatal foetal surveillance

are shown in table-I. Age of patients, gestational
age, birth weight of the babies and high-risk
conditionsamongthegroupswerenotsignificant.
There were 126, 11,9,7,4 & 6 women in group
I, II, III, IV, V & VI respectively. Spontaneous
variable deceleration (FHR drops) were found
in 16% of the subjects (61% mild, 39% severe)
and 14% had AFI ~5 (Oligohydramnios). Fifty
four percent women with oligohydramnios had
spontaneous FHR drops in NST.

There wasstrongassociationbetweenantepartum
deceleration and decelerations (both early and
late) during labour, regardless of AFI, p<O.OOI
(taDle-II).The most frequent occurrence of this
association was seen when patients had severe
variable decelerations on NST and

oligohydramnios.

All the variables show statistically significant
association of occurrence in different groups,
when compared between patients with and
without presence of antepartum decelerations
(table-III).

Table-I: Indicationsof antepartumfoetal surveillance
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Indications Number Percentage-
Hypertension 35 21.5

Postdated pregnancy 32 19.6

Decreased foetal movement 31 19.0

Suspected IUGR 25 15.3

Diabetes mellitus 16 9.8

Previous still birth 16 9.8

Bad obstetric history 9 5.5

Rh isoimmunization 6 3.7

Medical conditions 15 9.2

Others 11 6.7
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Table-II: Frequency of intrapartum deceleration

Group n Intrapartum Intrapartum
variable late
decelerations decelerations
n % n %

I Reactive NST 126 7 5.6 12 9.5
+ API > 5 em

II Reactive NST 11 I 9.0 0 0
+ API 5 em

III Mild spontaneous 9 4 44.4 1 11.1

drops + API >5 em
IV Mild spontaneous 7 4 57.1 3 42.8

drops + API 5 em
V Severe spontaneous 4 3 75.0 I 25.0

drops + API >5 em
VI Severe spontaneous 6 5 83.3 1 16.6

drops + API 5 em

p < 0.001 by Chi-square test.

Table-III: Occurence of caesarean sectionfor different conditions in different groups of women

Group n CS for* Small for* Cord * Apgar **
foetal Gestational Compli- Score <7 at
distress age cation 5min
n % n % n % n %

I Reactive NST 126 9 (7.1) 4 (3.1) 3 (2.4) 2 (1.6)
+ API > 5 em

II Reactive NST 11 2 (18.2) 5 (45.5) 1 (9.1) 0 (0)
+ API 5 em

III Mild spontaneous 9 5 (55.5) 3 (33.3) 2 (22.2) 0 (0)
drops + API >5 em

IV Mild spontaneous 7 6 (85.7) 4 (57.1) 3 (42.8) 1 (14.3)

drops + API 5 em
V Severe spontaneous 4 3 (75.0) 1 (25.0) 1 (25.0) 0 (0)

drops + API >5 em
VI Severe spontaneous 6 5 (83.3) 4 (66.7) 3 (50.0) 3 (50)

drops + API 5 em

*p < 0.001, ** p<O.05 by Chi-square and Fisher's exact tests.

Discussion vulnerable condition for foetus.6 The present study

Abrupt FHR deceleration during NST have been supports the second opinion. Spontaneous FHR

observed by various workers. Some authors drops in NSThave been observed more frequently

considered these as benignlO, while other as when antepartum oligohydramnios has been
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diagnosed. II Adverse perinatal outcome was
significantly more frequent indecreased amniotic
fluid volume groups, even when NST is reactive.
Thus combining the twomodalities of antepartum
foetal assessment helped to identify 10-20% of
low risk patients who subsequently have
intrapartum complications.

Various workershave observedspontaneousFHR
drops during NST: 20.39% (N-3158, mild 45%
and severe 56%t, 52.38% (N-693, mild 38% and
severe 62%)12, 17% (N-214).13 In the present
series, antepartum decelerations were found in
16% of the patient of which 61% are mild and
39% were severe. The discrepancy may be
attributed to different criteria of defining variable
decelerationsduringNST.Presenceof antepartum
oligohydramnios (14.7% in the present series),
are similar to other studies: 19%(N-3158).6Intra
and inter-observer variation and small volume

can cause difference in incidence observed by
different authors.

Strong association of antepartum deceleration
with decelerations during labour regardless of
AFI was reported, which is similar to the result of
the present series.6Most frequent occurrence was
seen when there were severe deceleration onNST

and AFI ~5 (73% developed intrapartum
deceleration).'3 Another report shows, 27%
patients with antepartum deceleration developed
prolonged deceleration during labour.9The study
also shows foetal distress developed more
frequently (64%) in women with oligohyd-
ramnios, compared with 21% of patients with
AFI >5 cm, which is similar to the present series
(58% in patients with AFI ~5 in comparison to
21% in patients with AFI >5). Existence of
oligohydramnios along withvariabledeceleration
increased the risk of similar deceleration during
labour further. In contrast there are reports of no
such associationlO,which probably reflects the
antepartum indications ofNST. Inclusionoflarge
number of patient with hypertension would show
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higher incidence of intrapartum deceleration
(probably due to uteroplacental insufficiency).

There is a report of high incidence of operative
delivery in group IV, V and VI (33%, 41% and
75% respectively).6 Need for operative
intervention for foetal distress was more when

oligohydramnios is present9and with the severity

of antepartum deceleration (60~ with severe
deceleration, 51% with mild deceleration and
28% with no deceleration).12In thepresent series,
the incidence of caesarean section due to foetal

distress was 80% in patients with severe
deceleration, 75% in patients with mild
deceleration and 8% in patients with no
deceleration; 16%inpatientswithAFI~5 and 12%
in patients with AFI >5.

Relationship between AFI and spontaneous
deceleration on NST reveals that more patients
with AFI ~5 had deceleration as compared to
those with normalliquor,6.11which is consistent
with the finding of the present series.
Oligohydramniosmayrepresentafoetussubjected
to chronic insults or may cause compression of a
normally placed cord.

Incidence of nuchal cord in association with

spontaneous antepartum decelerations was found
statistically significant in the literature.1O The
sensitivity (77.8%) and specificity (98.8%) of
spontaneous FHR deceleration was high for the
detection of intrapartum cord problems.13 In
contrast, there are reports who did not found any
such association.6'12 In the present series
intrapartum cord complications in patients with
deceleration and AFI ~5 are found significant.

Regarding foetal outcome, the association
betweenvariabledecelerationoroligohydramnios
and Apgar score 7 at 5 min were found to be non
significantlOand as well as significant by other
authors.6.9.12The findingof present series supports
the later opinion. Though the Apgar score is
popularly used to differentiate between a normal
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and severely compromised foetus, it may not be
sensitive enough to allow delineation of less

obvious neonatalmorbidity.If theumbilicalartery
cord blood pH be used, that might detect a large
number of foetuses who are compromised at
birth. Similarly, there is controversial reports in
the incidence of SGA infants in patients with
deceleration. Some found significant increase in
incidence 10.12and other found no such association. 6

The findings of the present study show increase
in incidence.

Association between oligohydramnios and
incidence of IUGR are more obvious. Reports
showthatantepartumoligohydramnioscanpredict
or exclude SGA infants (incidence of 40%,
sensitivity of 50% and specificity 100%).14-16In
the present study population there were 54%
SGA infants with AFI ::;5 compared to 17%
with AFI >5,' which is statistically significant
(p <0.001).

The above findings show that patients with
oligohydramnios are more likely to demonstrate
spontaneous FHR decelerations on NST and the
decelerations may be due to abnormal cord
position or IUGR. The presence of
oligohydramnios has increased the incidence of
antenatal FHR decelerations and SGA infants

significantly.

The occurrence of FHR deceleration on NST

places the patient into a high risk category for
demonstrating similar deceleration during labour

and havinganoperativedeliveryforfoetaldistress.
Considering the adverse perinatal outcome of

these groups, reactive NST with FHR drops
should be considered as false negatives and
more frequent foetal monitoring is necessary.
Delivery of the foetus is considered especially

if the foetus is mature. Carcful monitoring of
labour is mandatory, preferably with electronic
FHR monitor.
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