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justification to attempt the procedure again.

USE AND ABUSE OF AMNIOCENTESIS IN INDIA
In India. amniocentesis has been used in the past mostly for
determination of foetal maturity in the third trimester. How-
ever. the widespread availability of ultrasound has reduced
the proportion of tests done for this purpose. In the few
centres where facilities exist for early prenatal diagnosis
(karyotyping and biochemical studies for inborn errors of
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INTRODUCTION
The occurrence of foetal death is one of the tragedies that
confronts a patient. her family as well as the physician
providing obstetric care and its management can pose a
dilemma for the attending physician. Should you wait for the
patient to go into spontaneous labour (as many would) or
induce the patient. The social pressures for delivering such
patients are also considerable and there are adverse medical
consequences if the delivery is delayed,

DEFINITION
Intrauterine foetal death (IUFD) has been defined by the
World Health Organization (WHO). as death prior to the
complete expulsion or extraction from its mother of a prod-
uct of conception, irrespective of the duration of pregnancy.'
Foetal deaths are classified into early, intermediate and

late. Early foetal deaths are those that occur at less than 20
completed weeks of gestation. Intermediate foetal deaths
occur from week 20 to 27 and late foetal deaths after 28
weeks. For statistical reporting. however, foetal deaths are
not recognized prior to 20 weeks of gestation and in devel-
oping countries they are defined as death at 28 or more
weeks of gestation. Earlier intrauterine deaths are called
abortions (or missed abortion if the dead foetus is retained in
utero).

HISTORICAL PERSPECTIVE
There were no reliable, rapid methods for diagnosing IUFD
early in this century. Most patients went into spontaneous
labour within several weeks of foetal death and the diagnosis
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metabolism). amniocentesis is done in the early second
trimester.
There has been considerable abuse of amniocentesis for

determination of foetal sex (and selective abortion of female
foetuses). Many 'genetic counselling centres' have mush-
roomed in major cities for this purpose. It is ironical that
much of the concern against this unethical practice has been
from social workers and not from the medical fraternity. A
bill to regulate such practices is being considered by the
national government.

was often made at the time of labour or delivery. A high dose
of oestrogen was recommended to increase the sensitivity
and activity of the uterus. Uterine stimulation was also
attempted with quinine and posterior pituitary extract. Later.
intra-amniotic injection of either saline or glucose was used.
However. none of these methods became popular due to the
occurrence of several maternal deaths.

EXPECTANT MANAGEMENT
About 90% of patients with IUFD go into spontaneous
labour within 14 days. If there is no serious maternal com-
plication (e.g. severe hypertension. coagulopathy and infec-
tion) the patient and her relatives should be assured that non-
interference is safe. She may be advised to stay at home for
2 weeks and report to hospital at the onset of labour. If
spontaneous expulsion does not occur within this period, the
patient should be admitted and a coagulation profile under-
taken before any intervention is begun.

ACTIVE MANAGEMENT
This is indicated under the following circumstances:

1. Psychologically distressed patient
2. Signs of uterine infection
3. Impairment of the coagulation profile
4. Failure of spontaneous expulsion beyond 2 weeks.

With the availability of better induction methods early ter-
mination is now favoured more often. However, it is not
totally without risk. Various causes of maternal mortality are
uterine perforation. amniotic fluid embolism. septicaemia
and haemorrhage associated with coagulation failure.
The best method for treating IUFD depends upon the

gestational age of the foetus. maternal medical conditions
and the skill and experience of the treating physician.

Gestation less than 14 weeks
Dilatation and curettage or suction evacuation.

Gestation 14 to 28 weeks
Prostaglandin E2 (PGE2) vaginal suppository application
(20 mg 3 to 4-hourly) is generally successful.

Gestation more than 28 weeks
If the cervix is favourable for induction, oxytocin infusion
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should be used to induce labour. However, if the cervix is
unfavourable, ripening will need to be carried out prior to
oxytocin infusion. This can be done with a laminaria or Isap
tent, or intracervical prostaglandin gel. A PGE2 vaginal
suppository (5 to 10 mg) can also be used. Parenteral prepa-
rations of prostaglandins are useful when the cervix is
unfavourable.

Oxytocin: In most cases near term it is effective. Synthetic
oxytocin (Syntocinon: ampoules of 2 Il.l/ml, Pitocin: am-
poules of 5 IU/ml) is commonly given. Induction should be
started with a low dose-l to 2 milliunits per minute-and
increased rapidly until an optimal response has been achieved
(titration technique). When the gestation is remote from term
much higher doses are required to induce labour. Often
induction has to be carried out over 2 to 3 days with a rest
day in between. In such situations, the risk of water intoxi-
cation, due to the antidiuretic effect of oxytocin, should be
kept in mind. If repeated attempts fail, the possibility of an
abdominal pregnancy should be considered.

ProstaglaruJins: Several prostaglandins=Pflfi, and PGFa-
and a number of synthetic analogues are potent uterine
stimulants. Various formulations (Table I) have been ad-
ministered by different routes in an attempt to define an
effective method with the least side effects and a short
induction to delivery interval. Prostaglandins are powerful
uterine stimulants irrespective of the period of gestation
(thus better for preterm patients) and unlike oxytocin can be
used even with a low preinduction score.

Table I. Prostaglandins available

Tablet
0.5 mg Dinoprostone (Prostin E,)

Vaginal suppository
20mg PGE,
2.5 mg PGE,
50 mg PGF,o in a lipid base
16.16 dimethyl trans c' PGE, methyl ester (Gemeprost) 1 mg

lnjectables
PGE, analogue (Sulprostone) 1 mg/rnl
PGF,o (Carboprost tromethamine) 250 mg/ml

PGE, vaginal suppositories are useful for the treatment of
IUFD tip to 28 weeks gestation. A 20 mg PGE2 pessary
applied intravaginally at 2 to 6 hour intervals is successful
in more than 90% of patients with a mean induction-delivery
interval of 8 to 9 hours. A 1 mg 16, 16-dimethyl trans c2
PGE, vaginal pessary (Gemeprost), repeated every 4 hours,
if necessary, can be used for inducing third trimester IUFD.
Intravenous PGE2 infusion in a dose of 0.5 to 2.5 Ilg per

minute induces labour with an induction delivery interval of
7.5 to 12 hours.
Intramuscular 15 methyl PGE2a (250 ug every two hours)

is best used for second trimester foetal death with a success
rate of 90% to 100% and a mean induction delivery interval
of 9 hours. '
Intra-amniotic PGE2a (40 mg) can successfully terminate

pregnancy with IUFD. with a treatment-to-delivery interval
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of 4 to 9 hours. However, this method requires amniocentesis
(See pp. 3a-2) Also, it is not possible to adjust the dose ac-
cording to the patient's response.
Prostaglandins have drawbacks. They are costly and cause

unpleasant gastrointestinal side effects which appropriate
medication can lessen. Complications such as uterine rupture
or cervical lacerations occur mostly in third trimester termi-
nations and especially in patients administered oxytocin con-
comitantly.

PREVENTION
While the timely and accurate diagnosis of foetal death and
safe evacuation of uterine contents is now possible, the
ultimate objective is to prevent IUFD. A prerequisite for
lowering its frequency is to identify the foetus at risk (Table
II), the aetiological factors and provide treatment, if this is
possible.
Hypertensive disorders of pregnancy (e.g. chronic hyper-

tension, pre-eclampsia. eclampsia and superimposed pre-

Table II. Risk factors

Maternal factors nor modifiable at the time of diagnosis of pregnancy
1. Maternal age
2. Previous obstetric history

Less than 20 and more than 35 years
Prior foetal loss
Birth of infants with anomalies or
chromosomal defects

Rh negative isoimrnunisation
Anaemia and hypoproteinaemia
Hypertension
Diabetes
Chronic renal disease
Balanced translocation
Rare recessive autosomal dominant
disease

3. Blood type
4. Nutritional status
5. Medical complications

6. Genetic factors

Foetal factors
I. Male foetus

2. Plurality of foetuses
3. Chromosomal and non-chromosomal anomalies
4. Low and very high birth weight

Socia-demographic factors
1. Poor education
2. Low income
3. Unmarried mothers

4. Physical labourers
5. Poor social background

External factors under direct control of pregnant women
1. Smoking
2. Alcohol consumption
3. Drug use (warfarin, heroin and other illicit drugs)

4. Poor weight gain
5. Increased energy expenditure

External factors not under direct control of pregnant women
1. Infection: Rubella and Toxoplasmosis
2. Pregnancy complications: Hypertension. diabetes and toxaemia
3. Exposure to environmental toxins

Medical care factors
1. Prenatal care: Late supervision, poor quality
2. Intrapartum care: Inappropriate use of technology
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eclampsia) are major causes of IUFD which result from
placental insufficiency due to vasospasm. Early detection,
treatment and timely intervention can decrease foetal losses.
The current methods of antepartum foetal assessment are
clinically useful to identify the foetus in jeopardy but the role
of antihypertensives in reducing foetal loss is still not clear.
The current risk assessment schemes cannot identify cases

of antepartum haemorrhage due to abruptio placentae and
only careful prediction and timely intervention can prevent
IUFD.
In pregnancies complicated by diabetes mellitus, poor

metabolic control in early pregnancy (as indicated by high
maternal haemoglobin Ale) is associated with an increased
incidence of congenital abnormalities-the leading cause of
foetal mortality.' Therefore, good metabolic control should
be obtained before conception and continued throughout
pregnancy.
Other medical complications such as hyperpyrexia, se-

vere anaemia and infection should be treated promptly in
order to decrease the incidence of IUFD.
Chromosomal and many non-chromosomal anomalies can

only be prevented by genetic counselling, antenatal screen-
ing of high risk cases and termination of affected pregnan-
cies.
Foetal deaths due to Rhesus isoimmunisation can be

prevented by ante- and postnatal anti-D prophylaxis in non-
immunised patients. In immunised mothers, intrauterine foetal
trans peritoneal blood transfusions can be carried out till the
foetus is viable followed by termination of pregnancy.
Postmaturity is an important cause of foetal death. The

foetus fails to grow in utero due to placental insufficiency.
Identification by an antenatal foetal biophysical profile and
intervention can decrease foetal loss.
Most cord complications (torsion, thrombosis, strangula-

tion by amniotic bands, true knots and prolapse) are not
preventable but the incidence of cord prolapse may be
decreased by avoiding rupture of the membranes when the
presenting part of the foetus is not well fixed in the pelvis.

Antenatal foetal assessment
The clinical prediction of IUFD by identifying risk factors is
incomplete without a thorough antenatal foetal assessment.
Quantitative estimation of biochemical markers (e.g. oe-

striol) has been replaced by biophysical profile assessments.
However, serial oestriol determinations are still used in
pregnancies complicated by diabetes, hypertension, suspected
intrauterine growth retardation and postmaturity. Subnormal
oestriol levels are important warning signs of impending
foetal death and normal levels are valuable in predicting a
successful pregnancy.'

THE NATIONAL MEDICAL JOURNAL OF INDIA VOL. 5, NO. I

Antepartum foetal heart rate is important in monitoring a
high risk pregnancy. Non stress. tests (NST) and contraction
stress tests (CST) are frequently used to identify pregnancies
at risk. The false negative rate of NST is less than 1%, while
the false positive rate is 70% to 90%. Thus, NST is a good
indicator of normal pregnancy outcome but inaccurate in
predicting imminent foetal death. CST is more cumbersome
to administer but frequently applied to enhance the true
positive rate of predicting foetal death as it has a higher true
positive rate and lower false positive rate (30% to 60%) than
NST. Eighty to ninety per cent of non-reactive NSTs have a
normal CST.
Ultrasound has added a new dimension to the prediction

of IUFD. The biophysical profile described by Manning'
evaluates foetal response (0 asphyxia by showing foetal
muscular tone, body movements and breathing movements
as well as amniotic fluid volumes. It is used principally to
augment a non-reactive NST in place of CST. When the five
variables, i.e. foetal tone, body movements, breathing move-
ments, amniotic fluid volume and NST are assessed together
and scored (0 to l O), a score of 4 or less indicates serious
foetal compromise and hence immediate intervention is re-
quired. In a series by Manning' the risk of perinatal death
increased from 0.07% (score 8 to 10) to 18.7% for an
abnormal test (score 0). The false negative rate was only
0.6%. In addition, the ultrasound display of the foetus during
the biophysical profile examination allows identification of
major congenital anomalies.
Finally the clinical prediction of IUFD will be underesti-

mated if only antepartum factors are considered. The intra-
partum period is an important determinant of perinatal mor-
tality and therefore, identifying, preventing and treating
complications appropriately during labour also decreases the
number of intrapartum foetal deaths.
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