ANTENATAL MONITORING OF THE HIGH RISK
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ABSTRACT

Fetus may be at high risk of perinatal mortality or morbidity or childhood morbidity either due to congenital mai-
formations, genetically inherited disorders, chromosomal aberrations or due to antenatal and/or intrapartum hypo-
xia. Environmental hazards of infection, radiation and drug ingestion or maternal medical disorders are associated
with some risk to the fetus. So it is important to identify those at risk by obtaining a detailed imedical and family
history. Maternal age and past obstetric history would also suggest the high risk nature of the pregnancy. A detailed
clinical examination of the mother and the pregnancy will add further information.

It is equally known that patients with no risk factors prior to pregnancy become at risk if they develop obstetric
disorders of antepartum haemorrhage, pregnancy induced hypertension or diabetes. Therefore not only initial
surveillance but continued care is important to identify those at risk. It is good practice to rule out congenital
malformations, recognise multiple pregnancy and determine the gestational age in the early second trimester (18
— 21 weeks) by an ultrasound scan. This is of value in giving optimal care when a pregnancy turns from low to high
risk. Aspects of monitoring the high risk fetus by simple clinical means and by appropriate technology is discussed.
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Assessment of fetal growth

Pregnancies associated with intra-uterine growth
retardation (IUGR}, have a small fetus, small placenta,
and oligohydramnios and present with a small total
uterine volume. Progressive growth of the uterus and
hence the fetus can be monitored by serial symphysial
fundal height measurements. Between 28 and 34 weeks
of gestation symphysal fundal height 3 weeks below the
norm for that gestational age when dates are reliable and
suboptimal growth of the symphysial fundal height on
serial measurements (less than 2cm increase in 4 weeks)
suggest the possibility of intrauterine growth retardation.
Using this method Belizan and workers were able to
accurately diagnose IUGR in 86% of suspected cases (1).

A recent survey (2) of 86 reporis of IUGR published
between 1975 and 1983 reported that methods based on
sym physial fundal height measurements have sensitivi-
lies varying from 46% to 86% with a mean of 67%. This
is comparable to endocrine tests and ultrasound examina-
tions of fetal wellbeing and growth with mean sensitivities
of 63% and 67% respectively. A Swedish study (3} re-
ported that fundal height measurements are superior to
ultrasound measurements of the biparietal diameterin the
diagnosis of IUGR.

Approximately 40% of cases suspected of IUGR by
symphysial fundal height measurements turn out to be
averagely grown infants at delivery. Main reasons for this
error are maternal obesity, wrong dates, late booking and
irregular antenatal visits.

Normoegrams of symphysial fundal height constructed
taking race and stature into consideration is of better
value (4). The increase in growth cbserved on repeated
measurements with the progress of gestation gives better
information than an isolated single measurement. Such
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objective measurement has little inter or intra-observer
variation (5). When the measured height is much greater
than expected, multiple pregnancy, polyhydramnios or
tumour should be suspected after ruling out wrong dates.

Ultrasound methods

When there is clinical suspicion of growth retardation
or there is past history of unexplained stillbirth or neonatal
death, or high risk factors of severe hypertension or past
history of growth retardation, serial ultrasonic measure-
ments ofthe fetus would help in management. Serial bipa-
rietal diameter is of little value as it is a late sign because
of the brain sparing effect. Abdominal circumference
issues the early warning. Head circumference to abdomi-
nal circumference ratio and femur length help in identify-
ing growth retardation from constitutionally small fetus.
Normograms for such parameters are available and plot- -
ting of the observed values on the normogram and assess-
ment of amniotic fluid volume should be an integral part
of the examination. The slow increments of growth and
possible error in measurements make serial measure-
ments more meaningful when done every 3 weeks rather
than at earfier intervals. Twin pregnancies, patients with
ante partum haemorrhage and threatened preterm labour
are other candidates wh o would benefit by such examina-
tions which includes fetal weight estimation. Study of
growth curves and liquor volume observed would help in
identifying those with growth retardation from those with
wrong dates or constitutionally small fetuses.

Biochemical Methods

Serial measurements of human placental lactogen,
24 hour excretion of urinary estriol and pregnancy specific
protein (6, 7) are of some value. These biochemical mar-
kers represent fetal health of the immediate past and not
of the present as the results are that due to metabolism in
the past few days. A wide range of values are observed for
the same gestation making serial measurements neces-
sary to derive meaningful conclusions. The period of ges-
tation should be known for interpretation of results. In
addition to these the problem of sample collection and
need for laboratory technology and personnel has made
biochemical methods of fetal monitoring less favourable
to biophysical methods.



Biophysical Methods
Fetal movement chart

Fetal activity in the form of fetal movemenis has been
found to be areliable indicator of fetal health (8). One that
is commanly practised is the ‘count to ten’ fetal movement
chart where 10 episodes of fetal activity are expecled
within a period of 12 hours {9). Many mathers feel 10
movemenis within a few hours. The very ones who are at
risk are busy with manual work or ctherwise and find it
difficult to count even for a few hours. It is one of the
cheapest forms of fetal surveillance and is applicable in
any part of the world. There are a few disadvantages with
this method. Anxious mothers may repart less than optimal
movements which may lead to unnecessary interference.
The ones with less intelligence or the ones too busy may
not come up for attention even with less movements and
when they do report, the situation may be too late to inter-
fere resulting in poor fetal outcome. A small percentage of
mothers find difficulties in perceiving the fetal movement
for whom this method m ay not be suitable, Disadvantages
of this method are few and with mativation, fetal move-
ment charts have been found to be dependable.

Electronic Fetal Heart Rate Monitoring —
The Non-Stress Test

A recording of the fetal heart rate {FHR) pattern for a
period of 20 to 30 min called the non stress test (NST) has
become one of the mast popular methods of antenatal
fetal surveillance. Definitions of normal or reactive, suspi-
cious and abnormal FHR patterns have been described
recently by the FIGO working committee on FHR menitor-
ing (10). A normai or reactive FHR trace is one with a
baseline between 110 to 150/min, baseline variability > 6,
no decelerations and two FHR accelerations of 15 beats
above the baseline for 15 secs in a 20 min trace. In the
antenatal period absence of accelerations in a 40 min
trace is termed nonreactive and warrants further action.
Pooled results of 4 studies of NST's involving 10,169 pa-
tients revealed satisfactory outcome with a false negative
rate of 7 per 10,000 cases (11 — 14). In order to reduce the
number of non reactive NSTs fetal vibroacoustic stimula-
tion has been employed {15} which produces fetal heart
rate acceleration on applying a vibroacoustic stimulus.
The perinatal outcome based on the results of the FHR
tracing obtained after vibroacoustic stimulation has been
_shown to be as reliable as the results of the NST (16).

Maternal Perception of Sound Provoked Fetal
Movement {(mp SPFM)

With vibroacoustic stimulus the fetus exhibit a
flexion-extension type of limb movements or a startle re-
flex indicating ‘an intact central nervous system and a
som ato-motor sensory pathway (17 — 18). Based on this
concepl Westgren et al (1987) (19) correlated maternal
perception of sound provoked fetal movement (mp SPFM)
to the resullts of the NST performed immediately after
eliciting the SPFM.

Results of a recent study (20) involving 1,097 patients
are given below. :

Table 1: Results of mp SPFM in relation to the results
of the NST

FM FM
mp SPFM Present Absent Total
n=1039 n=88 n = 1097

NST-Reaclive 1006 (99.7) 78 (BB.6) 1084 (98.8)
NST-Non-Reactive 3(03 10(11.4) 13 { 1.2)

% is given with {)
The sensitivity of the test was 92.8%, specificity

76.9%, positive predictive value 99.7% and negative pre-
dictive value 11.9%. Though it has a low negative predic-

tive value when the mp SPFM is positive the chances that
the fetus is in good heaith is high. The 3 cases who had
positive mp SPFM but had a non reactive NST were cases
under 33 weeks of gestation and were on multiple anti-
hypertensive therapy for severe pre-eclampsia which is a
factor known to decrease variability and the lack of fetal
heart rate accelerations {21).

It may be pessible o use mp SPFM as a test of fetal
well being in high and not extreme risk situation but prior
to such use the problem of habituation (22) by the fetus to
such stimulus has to be evaluated. Except for the lack of
objective recording, mp SPFM appears to be a simple and
inexpensive methed to evaluate fetal wellbeing especially
in centres with financial constraints where NST is not
possible on every high risk case.

Assessment of liquor volume

Fetal urine contributes significantly to liquor amnii
after 18 weeks of gestation. Severe oligohydramnios is a
common finding in bilateral renal agenesis. With dimi-
nished placental function and reduced renal perfusion the
liguor volume decreases. Fetal compromise that is due to
gradual decline in placental function can be monitored by
assessing the liquor volume. Clinical evaluation can be
deceptive in cases with decreased liquor. Impression of
the liguor volume on ultrasound examination is fairly
sensitive but objective assessment of the vertical depth of
the largest pocket of liquor after excluding loops of cord
or addition of the vertical pockets in the 4 quadrants of the
uterus (amniotic fluid index} correlates better with peri-
natal outcome. An amniotic fluid index of < 5¢m is sug-
gestive of reduced placental function and delivery of the
fetus is desired if the maturity poses no problem. Similarly
a vertical pocket < 1cm in the largest pool is an indication
for delivery. In post term pregnancy or that complicated by
severe growth retardation the decline in fluid volume can
be up to a third every week and twice weekly assessments
are advisable in these situations.

Measurement of blood flow velocity waveforms

Itis not possible at times to deliver a fetus at risk of
progressive hypoxia because cof prematurity although
tests of biophysical profile, amniotic fluid index and NST
suggest possible compromise. Measurement of blood
velocity waveforms in the umbilical artery and fetal aorta
are of value in these situations. Measurement of mean
blood flow velocity is difficuit because of the variant angle
between the ultrasound beam and the direction of move-
ment of the blood flow and calculation of flow volumes is
difficult because of inaccuracy in measuring the diameter
of the vessel. With increasing placental compromise the
diastalic phase of blood flow velocity waveform decreases
and can be detected when lcoking at the waveform.
Based on the systolic and diastolic peak and duration A/B
ratio, pulsatility and resistance index can be calculaled
and nomograms for various gestations are available. With
further deterioration there is no diastolic flow and still later
reverse flow can be observed. When there is absent end
diastolic flow in the umbilical artery, fetal blood acid base
determination or fetal internal carotid blood flow studies
would give more inform ation and may be of value in timing
the delivery.

Biophysical profile

Evaluation of more than one biophysical parameter to
assess fetal health gives better dividends. Fetal move-
ments, one, breathing and amniotic filuid volume ob-
served by the scan and NST constitute the 5 components
and for each a score of 2 or 0 is given. Based on the score
obtained management policy can be planned. When NST
is not reactive {which may be commoner in the preterm
period) it would be wise lo assess the fetal biophysical
profile. When the biophysical profile is less than 2 once or
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less than 4 twice 6 to 8 hours apart delivery of the fetus
is indicated unless further evaluation is possible with fetal
blood flow velocity waveform studies.

CONCLUSION

Knowledge of managing high risk pregnancy is increas-
ing with advanced technology and better understanding
of fetal physiology. Main aim should be that of identifying
those patients at risk and to monitor the fetus with appro-
priate technology. Lack of knowledge and experience

leads lo a situation of technological imperative. Medical
personnel should resist this temptation as more harm can
be caused. Whatever monitoring plan is instituted fetal
demise or morbidity, due to acute obstetric events like
abruption, unrecognised infective or metabolic causes
and that due to gross prematurity is difficult to eliminate.
Barring this, history and clinical examination should iden-
tify those at risk and early second trimester scan should
exclude fetal abnormalities. Subsequent follow up and
care even of a high risk fetus should result in a healthy
neonate.

REFERENCES

1.

Belizan JM, Vittar J, Nardin JC, 1 Malamnd J, Sainz De Vienna: Diagnosis of intrauterine growth retardation by a
simple clinical method: Measurement of uterine height. Am J Obstet Gynecol 1978; 131: 643-6.

2. Villar J, Belizan JM: The evaluation of methods used in the diagnosis of intra-uterine growth retardation. Obstet
Gynaecol Survey 1986; 41: 187-99.

3. Cnattingius S, Arelsson O, Lindmark G: The clinical value of measurements of the symphysis-fundal distance and
ultrasonic measurements of the biparietal diameter in the diagnosis of intrauterine growth retardation. J Perinat Med
1985; 13: 22732,

4. Boddy K, Parboosingh |JT, Shepherd WC. A schematic approach to antenatal care. UK: Department of Obstetrics
and Gynaecology, Edinburgh University, 1976.

5. Calvert PJ, Crean EE, Newcombe RG, Pearson JF: Antenatal screening by measurement of symphysis fundus height.
Br Med J 1982; 295, 846-9.

6. MJ Bennet. Antenatal fetal monitoring. Ed. G V P Chambertain in Contemporary Obstetrics and Gynaecology.
Northwood Publications Ltd. London 1977: 117-24,

7. Sadovsky E, Yaffe H, Polishuk WZ. Fetal movements in pregnancy and urinary oestriol in prediction of impending
fetal death in utero. Israel J of Medical Science 1974; 10: 1096-9.

8. Sadovsky E, Yaffe H. Daily fetal movement recordings and fetal prognasis. Obstet Gynaecol 1973: 41; 845-50.

9. Pearson JF. Monitoring high risk pregnancy. Ed. J Bonnar. Recent advances in Obstetrics and Gynaecology book
ref No 14. Churchill Livingston. London 1982: 3-34. )

10.  Rooth G, Huch A, Huch R. Guidelines for the use of fetal monitoring. Int J Gynaecol Obstet 1987; 25: 159-67.

11. Kubli F, Boos R, Ruttgers H, Van Hagen SC, Vanselow H. Antepartum fetal hearl rate monitoring and ultrasound in
obstetrics. RCGO scientific meeting. Eds Beard R W, Campbell S 1977: 28-47.

12. Schifrin BS, Foye G, Amata J, Kates R, Mackenna J. Routine fetal heart rate monitoring in the antepartum period.
Obstet Gynecol 1979; 54: 21-5.

13.  Keagan KA, Paul RH. Antepartum:fetal heart rate monitoring: non-stress test as a primary approach. Am J Obstet
Gynecol 1980; 136: 75-80.

14, Flynn AM, Kelly J, Mansfield H, Needham P, O'Conor M, Viegas OAC. A randomised contralled trial of non-stress
antepartum cardiotocography. Br J Obstet Gynaecol 1982; 89: 427-33,

15, Smith CV, Phelan JP, Paul RH, Broussard P, Fetal acoustic stimulation testing: A retrosopective experience with the
fetal acoustic stimulation test. Am J Cbstet Gynecol 1985; 153: 567-68.

16.  Smith CV, Phelan JP, Platt LD. Fetal acoustic stimulation testing Il. A randomized clinical comparison with the non-
stress test. Am J Obstet Gynecol 1986; 155: 1314,

17. Gelman SR, Wood S, Spellacy WN, Abrams RM. Fetal movements in response to sound stimulation. Am J Obstet
Gynecol 1982; 143: 484.-5.

18.  Divon MY, Platt LD, Cautrell CJ, Smith CV, Yeh SY, Paul RH. Evoked fetal startle response: A paossible intrautetine
neurological examination. Am J Obstet Gynecal 1985; 153: 454-6.

19. Westgren M, Almstrom H, Nyman M, Ulmsten U. Maternal pérception of sound provoked fetal movements as a
measure of fetal wellbeing. Br J Obstet Gynaecol 1987; 94: 523-7,

20.  Arulkumaran S, Anandakumar C, Wong YC, Ratnam S S. Evaluation of maternal perception of sound provoked fetal
movement as a test of antenatal fetal health. Cbstet Gynecol — 1988 — In press.

21. Montan S, Solum T, Sjoberg NO. Influence of the beta-adrenocepter blocker atenolol on antenatal cardiotocography.
Acta Obstet Gynecol Scand. 1984 Supl 111; 99,

22,

204

Leader LR, Baillie P, Martin N, Vermuleu E. Fetal habituation in high risk pregnancies. Br J Obstet Gynaecol 1982;
89: 441-6.



