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SUMMARY 

Ant~natal p•·~diction ofth~ risk of R~spiratory l>ist~ss Syndrom.: will help in pr.:venting 
it where · ever possible by ddaying the d~liv~ry. In a pmspec:tive study on 101 mothen a 
comparison was made b~twcen the analysis of Amniotic fluid by Rapid surfactant test and 
Multiple tlltrasonic punmtcten obtained by a single scan late in p~gnancy in evaluating the 
pulmonary function. The Rapid surfactant test accurately predicted a mature pulmonary 
function in 97 of these patients. tlltr.asonic estimation of fetal weight and Placental Grading 
together predicted a matu~ pulmonary function in 42 mothen. Inclusion of additional 
purumeteni may impmve the accuracy of prediction of a mature pulmonary function. t'urther 
Multiple tlltrasonic Purameten may be used as the tint non-invasiv.: step in th.: "Maturity 
Cascade" in evaluating the fetal pulmonary status. 

INTIWDUCTION 
Respiratory Distress Syndrome is a major 

etiologil-allal·tor responsible for morbidity and 
mortality in preterm infants. A nitit:al knowl
edge about the pulmonary status of the fetus will 
help in predicting the risk of development of 
RDS. In management decisions in obstetrics 
which involves termination ofpregnanl·ya knowl
edge about the risk ofRDS may go a long way in 
preventing its development where ever possible 
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by postponing delivery. 

In patienL" who arc attendingregularantenatal 
check ups and in whom gestational age is a 
l"erlainty, it may not be very difficult to predict 
fetal maturity. But patients who report late in 
pregnancy for the first time or patients in whom 
pregnancy has to be terminated prematurely pose 
problems in assessment of fetal maturity. Analy
sis of amniotic fluid by various methods has 
remained so far the standard test for evaluating 
the pulmonary status of the fetus. But this in
volves the invasive procedure of amniocentesis 
which may not be safe or possible in all circum-
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stances. 

In this prospective study on 101 pregnant 
mothers an allcmpt has hcen made to estimate 
fetal maturity by a <:ombination of pla<·ental 
gr.tdingand estimated fetal weight (using Wa r.mrs 
equation) obtained from a single ultrasonk s<:an. 
The results arc <·omparcd with the rcsull'\ from 
Rapid Surfa<·tant Test of amniotk nuid on the 
same patient. 

MA 11~'RIAL AND ME1'f/ODS 

Mothers admitted for delivery at Safdarjang 
hospital, New Delhi were selected iii r.tndom and 
subjected to an ultrltsound s<·aning. Those who 
did not deliver within 4~ hours ofsnning were 
excluded from the study. 

Fetlll biparietal di;unetcr and Abdominall"ir
cumferent·e were measured by the standard te<·h
nique and fetal weight was estimated using the 
table-of estimated \Wight of Warsof et at (modi
fied formula 1977). 

Placental morphology was studied and pia-

centa was graded in to one of the four grades as 
per the classifi<·ation of Grannum et al (1979). 

Amniotic fluid was colle<·ted by 
tr.tnsabdominal amnio<·entesis or by aspiration 
offorewaters (in patienl'\ with established labour) 
and the pulmonary status was evaluated by the 
Rapid Surfa<·tant Test as described by Clements 
et at (1972) 

OilS I~RVA T/ONS : 

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

The Warsors formula predi<·ted the fetal 
weight in this study group with an a<Turat·y of+ 
92$4 Gms/Kg of actual birth weight (1 SD). 

In 97 mothers the Rapid Surfal·tanl test pre
dil-led a mature pulmonary fun<·tion and none of 
these fetuses developed RDS. Oft he four fetuses 
having a negative surfllctantlest only two fetuses 
developed RDS. 

The l"Orrclation of placental grading, Al·tual 
birth weight and the results of Rapid surfal"lant 
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CORRELATION OF PLACENTAL GRADING, ACTUAL 

BIRTH WEIGHT & RESULTS OF SHAKE TEST 

*Shake Test on the Rapid surfactant Test was <:onsidered 

Grade Ill 
*Shake Test 

+ve -ve 

3 

4 

5 

3 

+ve when there was a pcrsistant buble at the end of 15 minutes in 1:1 dilution of Amniotic nuid. 

@These two fetuses developed RDS. 
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TAULE II 
Placental Grdding E.'\timated 

Fetal wt. GradcO Grade I Grade II Grade III 
2000Gm & 
less 

2001 Gms to 

2500 Gms 
2501 Gms to 

3000 Gms 

3000Gms& 

above 

1 4 4 

11 18 

21 12 

4 11 

4 

4 

4 

3 

CORRELATION OF PLACENTAL GRADING 

AND 
ESTIMATED FETAL WEIGHT 

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

DISCUSSION : 

Estimation of fetal pulmonry maturity by the 
non-invasive tcl"hniquc of Ultrasonogrdphy re
mains an ideal yet to be fully investigated. 

Grdnnum ct al (1979) proposed a method of 
Ultrasonic grading of placenta and reported that 
only a Grddc Ill placenta is of clini(:al signifi
cance in predicting a mature pulmonry function. 
Following this others have confirmed and some 
have disputed this claim. (Petrucha et al 1982, 
Harman et al 1982, Quinlan et a11982). 

Using this criteria of placenta I grading alone 
in this study none of the fetuses with a grdde III 
placenta developed RDS and all correlated with 
a positive Rapid Surfactant test. But only 15 of 
the 101 pregnant mothers in this study had a 
grade Ill placenta making this a low specificity 
parameter in predictina mature pulmonry func
tion. 

None of the fetuses weighing more than 
2500Gms at birth developed RDS and all these 
fetuses demonstrated a positive Rapid Surfactant 
Test. Since the feta I weight predicted by Warsors 
formula has an accuracy of around + 100 Gms. 
Kg of birth weight, considering the 95% confi-

dence limit, a fetus estimated to weight 3000 Gm 
is unlikely to have an actual birth weight of less 
than 2500 Gms. Using 3000 Gms of estimated 
fetal 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 Grdde III. 

Thus using a combination of grade III pla
centa and an estimated fetal weight of more than 
3000 Gms as criteria for predicting a mature 
pulmonry function, 30 out of 101 fetuses 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 
correlated with a negative Rapid Surfactant Test 
and developed RDS in the neonatal period. 
Considering this fact and taking into account 
95% confidence limit of the accuracy of predic
tion by Warsors formula, 12 fetuses in this study 
were found to have a grade II placenta and an 
estimated weight between 2400-3000 Gms. None 
of these fetuses correlated with a negative Rapid 
SurfactantTestand developed RDS in the 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 II placenta and estimated fetal weight of 
more 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
ate the accuracy of these maturity criteria in these 
high risk groups . 
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