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SUMMARY

Antenatal prediction of the risk of Respiratory Distress Syndrome will help in preventing
it where ever possible by delaying the delivery. In a prospective study on 101 mothers a
comparison was made between the analysis of Amniotic fluid by Rapid surfactant test and
Muiltiple Ultrasonic parameters obtained by a single scan late in pregnancy in evaluating the
pulmonary function. The Rapid surfactant test accurately predicted a mature pulmonary
function in 97 of these patients. Ultrasonic estimation of fetal weight and Placental Grading
together predicted a mature pulmonary function in 42 mothers. Inclusion of additional
parameters may improve the accuracy of prediction of a mature pulmonary function. Further
Muitiple Ultrasonic Parumeters may be used as the first non-invasive step in the "Maturity

Cascade" in evaluating the fetal pulmonary status.

INTRODUCTION

Respiratory Distress Syndrome is a major
ctiological factor responsible for morbidity and
mortality in preterm infants. A critical knowl-
edge about the pulmonary status of the fetus will
help in predicting the risk of development of
RDS. In management decisions in obsltetrics
whichinvolves tcrmination of pregnancy a knowl-
edge about the risk of RDS may go a long way in
preventing its development where ever possible
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by postponing delivery.

Inpaticnts who arc attending regularanicnatal
check ups and in whom gestational age is a
certainty, it may not be very difficult to predict
fetal maturity. But paticnts who report late in
pregnancy for the first time or patients in whom
pregnancy has to be terminated prematurely pose
problcms in asscssment of fetal maturity. Analy-
sis of amniotic fluid by various mecthods has
remaincd so far the standard test for cvaluating
the pulmonary status of the fetus. But this in-
volves the invasive procedure of amnioceniesis
which may not be safe or possible in all circum-
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stances.

In this prospective study on 101 pregnant
mothers an attempt has been made to estimate
fetal maturity by a combination of placental
gradingand estimated fetal weight (using Warsol's
equalion) oblaincd from a single ultrasonic scan.
The results are compared with the results from
Rapid Surfactant Test of ammniotic fluid on the
same paticat.

MATERIAL AND METHODS

Mothers admitted for delivery at Safdarjang
hospital, New Delhi were selected at random and
subjected to an ultrasound scaning. Those who
did not deliver within 48 hours of scaning were
excluded from the study.

Fetal biparictal diameter and Abdominal cir-
cumfcrence were measured by the standard tech-
nique and feta) weight was estimated using the
table of cstimated weight of Warsof et al (modi-
ficd formula 1977).

Placcntal morphology was studicd and pla-

ccnta was graded in to one of the four grades as
per the classification of Grannum et al (1979).

Amniotic fluid was collected by
transabdominal amniocenatesis or by aspiration
of forewatcrs (in paticnts with established labour)
and the pulmonary status was cvaluated by the
Rapid Surfactant Test as described by Clements
ct al (1972)

OBSERVATIONS :

Out of 101 mothers in this study only 15 had
grade HI placenta.

The Warsof's formula predicted the fetal
weight in this study group with an accuracy of +
92.84 Gms/Kg of actual birth weight (1 SD).

In 97 mothers the Rapid Surfactant test pre-
dicted a mature pulmonary functionand nonc of
thesc fetuses developed RDS. Of the four fetuses
havinga negative surfactant testonly two fetuses
developed RDS.

The corrclation of placental grading, Actual
birth weight and the results of Rapid surfactant

TABLE 1
Aclual Placental Grading
Birth wt. Grade 0] Grade | Grade 1 Grade 111
*Shake Test *Shakec  Test *Shakc Test  *Shake Test
+ve -ve +ve -ve +ve -ve +ve -ve
2000 Gm & 1 - 1 1 4 1 3 -
less
2001 Gm to - - 10 2@ 13 - 4 -
2500 GM
2501 Gm to - - 22 - 21 - s -
3000 GM
3000 Gm & - - 4 - 6 - 3 -
above

CORRELATION OF PLACENTAL GRADING, ACTUAL
BIRTH WEIGHT & RESULTS OF SHAKE TEST
*Shake Test on the Rapid surfactant Test was considered
+vc when there was a persistant buble at the end of 15 minutes in 1:1 dilution of Amniotic fluid.

@ These two fetuses developed RDS.
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TABLE 11
Estimated Placental Grading
Fetal wit. GradecO Grade ] Grade 11 Grade 111
2000 Gm & 1 4 4 4
less
2001 Gms to - 11 18 4
2500 Gms
2501 Gms to - 21 12 4
3000 Gms
3000 Gms & - 4 11 3
above
CORRELATION OF PLACENTAL GRADING
AND
ESTIMATED FETAL WEIGHT

test arc shown in Table 1. Table 2 shows the
corrclation of placental grading and estimated
fctal weight by Warsof formula.

DISCUSSION :

Estimation of fctal pulmonry maturity by the
non-invasive technique of Ultrasonography re-
mains an idcal yct to be fully investigated.

Grannum ct al (1979) proposed a method of
Ultrasonic grading of placenta and reported that
only a Grade IlI placenta is of clinical signili-
cance in predicting a mature pulmonry function.
Following this others have confirmed and some
have disputed this claim. (Pctrucha et al 1982,
Harman et al 1982, Quinlan et al 1982).

Using this criteria of placental grading alone
in this study nonc of the fctuscs with a grade 111
placenta developed RDS and all corrclated with
a posilive Rapid Surfactant test. But only 15 of
the 101 pregnant mothers in this study had a
grade III placenta making this a low specificity
parameter in predictina mature pulmonry func-
tion.

None of the fetuses weighing morc than
2500Gms at birth devcloped RDS and all these
fetuses demonstrated a positive Rapid Surfactant
Test. Since the fctal weight predicted by Warsof's
formula has an accuracy of around + 100 Gms.
Kg of birth weight, considering the 95% confi-

dence limit, a fctus estimated to weight 3000 Gm
is unlikely to have an actual birth weight of less
than 2500 Gms. Using 3000 Gms of estimated
fctal weight as the cut off point for predicting
mature fetus, 18 fetuses in this study qualified as
mature. Among these 18 fetuses 15 had placental
grading other than Grade III.

Thus using a combination of grade 1II pla-
centa and an estimated fetal weight of more than
3000 Gms as critcria for predicting a mature
pulmonry function, 30 out of 101 fctuses in this
study were predicted to be having a mature
pulmonry function.

Another observation of this study has been
that none of the fetuses with a birth weight of
more than 2000 Gms and a grade II placenta
corrclated with a negative Rapid Surfactant Test
and developed RDS in the neconatal period.
Considering this fact and taking into account
95% confidence limit of the accuracy of predic-
tion by Warsof's formula, 12 fetuses in this study
were found to have a grade 1I placenta and an
estimated weight between 2400-3000 Gms. None
of these fetuses correlated with a negative Rapid
Surfactant Testand developed RDS inthe neona-
tal period.

Thus by using the maturity criteria of 1)
Grade III placenta, 2) An estimated fetal weight
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of more than 3000 Gms and 3) A combination of
Grade 11 placenta and cstimated fetal weight of
morc than 2400 Gms, 42 out of 101 mothers in
this study were predicted to have a mature fetus.

The present study did not have any pregnant
mothers with gestational diabetes or Rh iso-
immunization. Further study is needed to evalu-
atc the accuracy of these maturity criteria in these

high risk groups.
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