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Abstract: Antenatal fetal surveillance tests have led to a sigmificant decrease in perinatal mortality and
morbidity rates especially in high risk pregnancies. There is no concurrence on the best and accurate modality
vet. The aim of this study is to evaluate, accuracy of antenatal assessment with biophysical profile and Doppler
sonography (cerebral and umbilical artery) regarding fetal acidosis and asphyxia. This 1s a cross-sectional study
on fetus of 70 women with 28-42 weeks singleton pregnancy, which had hypertension, diabetes mellitus or mtra
uterine growth retardation and were admitted as high risk pregnancies. Study population routinely underwent
sonographic evaluation of cerebral and umbilical arteries and biophysical profile twice a week. Infants who had
a lower score of biophysical profile, had a lower umbilical Ph and negative base deficit. Fetuses with a lower
C/U RI Index had higher base deficit and acidosis (measured from umbilical blood) after birth. Apgar on 5 min
was higher in infants with a history of higher profile score, as well as a higher C/UJ RI Index ratio. On the other
hand, there was no significant correlation between MCA RI index or TJA RT and Ph or base deficit of umbilical
Ph, neither with apgar on 5 min. Biophysical profile and assessment of umbilical and cerebral arteries are
valuable modalities for predicting fetus condition and outcome m high risk pregnancies. C/U RI Index ratio 1s
a better indicator compared to its components.
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INTRODUCTION

Antenatal screening gives valuable information
about status of the fetus and whether there 1s a need to
mtervention in high risk conditions. Many studies
suggest antenatal fetal surveillance tests for significant
reduction n perinatal mortality and morbidity (Ott et al.,
1998; Porto, 1987). The modalities of ante-partum test are
selected according to underlying pathophysiology and
there is no ideal test for high risk fetuses yet. Biophysical
Profile (BPP) scoring 1s one of the most regularly utilized
devices to assess pregnancies in higher risk but its
efficacy or wastefulness compared to other ante-partum
tests in not proven yet (Lalor et al., 2008).

Another, widely used modality to follow up
pregnancies complicated by hypertension, diabetes or
intrauterine growth retardation is Doppler ultrasound
imaging (Fleischer et al, 1985; Trudiger et al, 1985;
Bracero ef al., 1986). An mdex reflecting circulatory
msufficiency of the umbilical artery as well as adaptive
changes modifications of cerebral artery (ie., middle
cerebral to umbilical artery resistance (C/U) ratio) is

reported to be sensitive and specific for prediction of fetal
outcome.

The objective of the present study was to evaluate
the usefulness of well known biophysical profile scoring
and the middle cerebral artery to umbilical artery
resistance index ratio as predictors of adverse perinatal
outcome 1 high-risk pregnancies. Doppler results of the
fetal circulation were compared with well-established
routine parameters of fetal assessment such as the
biophysical profile score.

PATIENTS AND METHODS

Singleton pregnancies (24-42 weeks of gestation)
complicated with hypertension, diabetes or intrauterine
growth restricion were mcluded m this prospective
study, at Saint Zahra Hospital, Tabriz, Tran. The duration
of pregnancy was determined from the last normal
menstrual period and confirmed by ultrasonographic
biometry at 20 weeks. A total of 70 patients with either
diastolic pressure >90 mmHg/proteinuria >300 mg, fetal
weight below the tenth percentile for gestational age by
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sonographic biometry, blood sugar (BS) >200, Fasting BS
>200 mg dI.™" or 2 h post prandial BS >95 mg d.~" who
underwent a caesarean delivery were enrolled m this
study. The decision to deliver was made on the basis of
a non-stress test, biophysical profile and maternal
condition by the obstetrician who had access to the C/U
ratio as well.

We used a blood sample from umbilical artery of
neonates after a caesarean delivery to achieve the closest
result to fetal status. Blood Ph and base deficit were then
recorded. Apgar score at 5 min was collected as
pregnancy outcorne.

BPP and ultrasonographic
performed twice a week and at least one scan was
performed. The colour Doppler Aloka 3500 Pro
Ultrasonography (Convex 3.5 MHz probe) was used to
visualize the circle of Willis and Doppler sample volume
was placed within 1 ¢m of the origin of the MCA that was
easily i1dentified as a major branch runming anterolateral
from the circle of Willis toward to the lateral edge of the
orbit. Umbilical artery Doppler resistance index was
estimated on a free loop of cord in the absence of fetal
breathing schedule.

The SPSS statistical package (ver. 13) was used to
analyze the data. Correlation for continuous variables was
determined by the simple pearson correlation. A value of
P<0.05 was considered to be significant.

evaluations were

RESULTS AND DISCUSSION

Score for the last biophysical profile was correlated
with observed C/U ratio (p<0.005, r = 0.468). C/U ratio was
positively correlated with blood Ph (p = 0.036, R = 0.251,
Fig. 1)and base deficit (p=0.024, R = 0.279, Fig. 2). Lower
fetal C/U was followed by lower blood Ph and more base
deficit. C/U ratio was correlated with 5 min apgar as well
(p =0.006, R =0.323, Fig. 3).

Significant results were observed for BPP. Fetuses
with a lower BPP score had a lower umbilical blood Ph
(p= 0.024, R = 0/0.269, Fig. 1) and more base deficit
(p=10.043, R =0.243, Fig. 2). BPP score was correlated with
apgar on 5 min (p = 0.012, R= 0.299, Fig. 3) as well.

Neither middle cerebral artery nor umbilical artery
resistance indices were significantly correlated with blood
Ph, base deficit of apgar on 5 min.

We found that both BPP
satisfactorily facilitate appraising fetal status and neonate
outcome m pregnancies complicated by hypertension,
diabetes or TUGR.

The search for better surveillance techniques in TUGR
fetuses 1s still progressing. Significantly, improvement of
outcome (Platt et al, 1983) and reduction in perinatal

score and C/U ratio
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Fig. 1: Correlation between umbilical artery Ph of neonate
with last C/U ratio and score of last biophysical
profile in high risk pregnancies
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Fig. 2: Correlation between base deficit in neonates with
last C/U ratio and score of last biophysical profile

in high risk pregnancies

mortality (Maning et al., 1991) is reported by using
BPP for management of high risk pregnancies despite
its limitations. Detailed study of cardiovascular system
15 available by examination of blood flow dynamics
with doppler ultrasonography. Advances in Doppler
ultrasonography had facilitated the possibility of using
fetal cramal circulation together with umbilical wave
forms as a fetal surveillance test (Alfirevic and Neilson,



Res. J. Med Sci., 2 (6): 291-294, 2008

+ R Sq linear = 0.09
O R Sq linear = 0.105

+#

44

T
0.00

Fig. 3: Correlation between apgar of necnate m 5 min with
last C/U ratio and score of last biophysical profile
in high risk pregnancies

1995; Divon, 1996). This will represent adaptive to
acidosis and hypoxemia changes in fetal circulation.
Blood-flow dynamics in TUGR fetuses are related to
several factors including vascular
differential organ autoregulation (Baschat, 2001).
Identified as brain sparing phenomenon; vascular
resistance is increased in the umbilical arteries and
decreased in the intracranial arteries in growth
restricted fetuses. So, that the cerebral bloed flow 1s
preserved.

Doppler and biophysical variables are endpoints
reflecting altered methods of fetal compromise n IUGR.
Studies support comparison of these 2 tests. Application
of biophysical profile scoring to a population of IUGR
fetuses that has been selected by Doppler examination
vields good results (Divon, 1989; Gramellini et al., 1992).
We observed a significant correlation between BPP score
and C/U ratio, which 1s compatible with previous reports
(Arduini and Rizzo, 1992). This supports independently
usefulness of these 2 tests in antenatal surveillance.
Future well designed researches may detect efficacy of
using a combination of them.

Owr study also, showed that C/UJ RI had a better
value than either middle cerebral or umbilical artery
resistance indices as measured by Doppler m predicting
poor neonatal outcome. Some others authors have
previously reported that C/U RI was more accurate than
of its components in the diagnosis of fetal
morbidity end compromise (McCowan and Duggan, 1992;
Ebrashy et al., 2005).

resistance and

each

293

CONCLUSION

Both Doppler Ultrasonography and BPS can
effectively demonstrate vascular nsufficiency in high risk
fetuses with a favourable correlation, yielding an
opportunity to improve fetal outcome.
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