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ABSTRACT

BACKGROUND

Timely diagnosis of foetal compromise offers the best chance to reduce perinatal complications associated with IUGR.
Intrauterine Growth Retardation (IUGR) is conveniently defined as foetal weight of less than 10t percentile for gestational age.
IUGR is associated with many short-term complications like prematurity, necrotising enterocolitis, hypoxic ischaemic
encephalopathy, intraventricular haemorrhage, etc. and long-term sequel like short stature and learning disabilities, etc.
Perinatal mortality rates are 4-8 times higher for growth retarded infants and morbidity is present in 50% of surviving infants.
It is therefore of utmost importance to recognise the condition as early as possible and intervene at a timely manner.

MATERIALS AND METHODS

In the present study, pregnancies of more than 24 weeks of gestational age with estimated foetal weight less than 10t percentile
for gestational age were included. Doppler ultrasound on foetal MCA, UA and TA recorded the PI values obtained from each
vessels and any End-Diastolic Flow (EDF) changes were obtained. Pregnancies were followed up and assessed the perinatal
outcome in terms of gestational age at delivery, cesarean section for foetal distress, birth weight, admission to NICU and
perinatal death.

RESULTS

The mean age of the mother was 26.02 years. On Doppler ultrasound study, 58% of the foetuses had some abnormality in the
Doppler parameter. Cesarean section for foetal distress was significantly associated with REDF in TA (p <0.04). On the other
hand, absent or reversed EDF (AEDF/REDF) in UA was significantly associated with perinatal death (p <0.01 for AEDF and p
<0.001 for REDF). AEDF in UA had the highest OR of 3.04 for cesarean section. AEDF in UA had the highest OR of 10.75 for
perinatal death, whereas the RR for perinatal death was highest for REDF in UA (RR = 22.50).

CONCLUSION
Foetuses with AEDF/REDF in TA are at increased risk of cesarean section for foetal distress and admission to NICU. Foetuses
with REDF in the UA have the highest risk of perinatal death.
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BACKGROUND utmost importance to recognise the condition as early as

Intrauterine Growth Retardation (IUGR) is conveniently
defined as foetal weight of less than 10 percentile for
gestational age. IUGR is associated with many short-term
complications like prematurity, necrotising enterocolitis,
hypoxic  ischaemic  encephalopathy, intraventricular
haemorrhage,!? etc. and long-term sequel like short stature
and learning disabilities,>* etc. Perinatal mortality rates are
4-8 times higher for growth retarded infants and morbidity
is present in 50% of surviving infants.®> It is therefore of
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possible and intervene at a timely manner.

Foetal biometry, although a very good indicator of
gestational age and foetal growth, cant detect foetal
compromise and haemodynamic changes in the foetus.
Traditional tests of foetal well-being including Amniotic Fluid
Index (AFI), Biophysical Profile (BPP) and foetal
Cardiotocography (CTG) valuable information about foetal
status, however, it is now clear that abnormalities in findings
using these modalities are relatively late in occurrence with
foetal acidosis often being already present by the time of
evaluation. Hence, in the present study, Doppler ultrasound
was used to assess the foetal well-being as it can detect
uteroplacental insufficiency and even acid-base status of the
foetus before any other test can do so.

MATERIALS AND METHODS

A prospective study was conducted at the Department of
Radiology, Institute of Postgraduate Medical Education and
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Research (IPGME and R) and SSKM Hospital, Kolkata,
between February 2008 and June 2009. Pregnant females
referred from the Department of Gynaecology and
Obstetrics after clinical suspicion of IUGR were included for
the present study. 50 cases who fulfilled the above-
mentioned criteria were assessed during the study period
after obtaining their informed consent. Detailed history was
obtained using a structured pretested questionnaire. It was
followed by physical examination and relevant laboratory
investigations.

Study parameters included Doppler indices like Pulsatility
Index (PI) values of the Umbilical Artery (UA), the Middle
Cerebral Artery (MCA) and the descending Thoracic Aorta
(TA) of the foetus and the ratio of the PI values of MCA to
UA (cerebroplacental ratio). Pregnancies were followed up
by personal visit to ward, labour room and NICU and phone
calls to the patients’ families. Any adverse perinatal outcome
was noted as described above.

RESULTS

The mean age of the mother was 26.02 years with a range
of 18 to 40 years. 84% of the women were below 30 years
of age. Majority of the women (52%) were multigravida.
16% of the women had some preexisting illness and 28% of
the women had some significant past history.

Mean foetal gestational age during the time of Doppler
ultrasound examination was 32.5 weeks. The estimated
foetal weight was less than 10t percentile in all the cases.
The mean estimated foetal weight was 1980 grams.

On Doppler ultrasound study, 58% of the foetuses had
some abnormality in the Doppler parameter. We found
abnormal PI values from MCA in 19 cases, UA in 17 cases
and TA in 13 cases.

MCA

VAV

UA TA

Number of Changes in the EDF in Each
Vessel was Examined. Total Number
of Cases with Changes in EDF was 13
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Umbilical Artery
AEDF 6 (12)
REDF 1(2)
Middle cerebral artery
AEDF 3(6)
REDF 2(4)
Thoracic aorta
AEDF 4(8)
REDF 5(10)
Distribution of changes
AEDF in UA +TA 3(6)
A/REDF in MCA + TA 3(6)
A/REDF in MCA + UA +TA 1(2)
Only UA 3(6)
Only MCA 1(2)
Only TA 24
Total 13 (26)

Table 1. Distribution of End-Diastolic Flow
Changes among the Study Subjects

There were changes in the End-Diastolic Flow (EDF) in
13 (26%) cases in the form of either absent or reverse end-
diastolic flow (AEDF or REDF). We observed changes in MCA,
UA and TA in 4, 7 and 10 cases, respectively. In 7 cases,
there was EDF changes in more than one vessel. These
include changes in both MCA and TA in 3 cases and changes
in both UA and TA in another 3 cases. One case showed
changes in all the three vessels.

Table 2 showing the strength of association between the
EDF changes for each vessel with adverse perinatal
outcome. We observed that cesarean section for foetal
distress was significantly associated with REDF in TA (p
<0.04). On the other hand, absent or reversed EDF in UA
was significantly associated with perinatal death (p <0.01
for AEDF and p <0.001 for REDF).

CS (29) NICU (20) PD (5)
Normal (45)* 24/41 (58%) 17/41 (41%) 5/45 (11%)
AEDF (3) 3/3 (100%) 1/3 (33%) 0
MCA p value p <0.15 p <0.78 p <0.54
REDF (2) 2/2 (100%) 2/2 (100%) 0
p value p <0.24 p <0.1 p <0.62
Normal (43) 25/44 (57%) 18/44 (41%) 2/45 (4%)
UA AEDF (6) 4/5 (80%) 2/5 (40%) 2/6 (33%)
p value p <0.32 p <0.96 p <0.01
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REDF (1) 0 0 1/1 (100%)
p value p <0.26 p <0.41 p <0.0001
Normal (40) 20/38 (53%) 15/38 (39%) 3/40 (7%)
AEDF (4) 4/4 (100%) 2/4 (50%) 1/4 (25%)
TA p value p <0.07 p <0.67 p <0.22
REDF (6) 5/5 (100%) 3/5 (60%) 1/6 (17%)
p value p <0.04 p <0.37 p <0.45
Table 2. Strength of Association
Cs NICU PD
MCA AEDF OR = Undefined, RR = 1.71 OR =0.71, RR = 0.80
REDF OR = Undefined, RR = 1.71 OR = Undefined, RR = 2.41
UA AEDF OR =3.04, RR=1.41 OR =0.96, RR = 0.98 OR =10.75, RR = 7.50
REDF OR = Undefined, RR = 22.50
TA AEDF OR = Undefined, RR = 1.90 OR = 1.53, RR = 1.27 OR =4.11, RR = 3.33
REDF OR = Undefined, RR = 1.90 OR =2.30, RR = 1.52 OR =2.47,RR = 2.22
Table 3. Degree of Association between EDF and Perinatal Outcome

AEDF in UA had the highest OR 3.04 for cesarean
section. REDF in TA had the highest OR 2.30 for admission
to NICU. AEDF in UA had the highest OR 10.75 for perinatal
death.

Gestational Age at Delivery
(Weeks) 34.80 + 2.28
Birth weight 2271.43 + 370.22*
BW <2500 g (No. of cases) 34 (68)
Normal delivery 17 (34)
CS for foetal distress 29 (58)
Admission to NICU 20 (40)
Only CS 12 (24)
Only admission to NICU 3(6)
CS + NICU 17 (34)
IUFD 4 (8)
Perinatal death 1(2)
Table 4. Distribution of Perinatal
Outcome Among the Study Subjects

DISCUSSION

We observed that cesarean section for foetal distress was
significantly associated with REDF in TA (p <0.04). On the
other hand, absent or reversed EDF in UA was significantly
associated with perinatal death (p <0.01 for AEDF and p
<0.001 for REDF). AEDF in UA had the highest OR of 3.04
for cesarean section, whereas the relative risk of cesarean
section was highest for AEDF/REDF in TA (RR = 1.90). REDF
in TA had the highest OR of 2.30 for admission to NICU,
whereas the RR for admission to NICU was highest for REDF
in MCA (RR = 2.41). AEDF in UA had the highest OR of 10.75
for perinatal death, whereas the RR for perinatal death was
highest for REDF in UA (RR = 22.50). This value was highest
among all the parameters examined in our study.

These findings suggest that AEDF/REDF in TA has high
risk of cesarean section and admission to NICU. Our findings
agree with many investigators who found AEDF/REDF in TA
to be a good predictor of neonatal morbidity and mortality.
Hackett GA et al® studied the perinatal outcomes in 29
foetuses showing AEDF in thoracic aorta and found a higher
incidence of perinatal death, necrotising enterocolitis and
haemorrhage in the AEDF group than the control. Marsal K
et al” also observed that the absence of EDF in thoracic aorta
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is the best predictor of foetal well-being. In foetuses with
AEDF, the incidence of adverse perinatal outcome is
significantly higher than in foetuses with normal aortic flow.
Similar results were obtained in studies by Eronen M et al®
and Arabin B et al.?

Foetuses with AEDF in TA have 3.33 times more risk of
perinatal death, whereas foetuses with REDF in TA have
2.22 times more risk of perinatal death. Eronen M et al® in
their study of 65 pregnant women with PIH observed that
the presence of AEDF/REDF was associated with a mortality
rate of 30%. In a study of 35 foetuses with severe IUGR,
Illyes M et al'® observed death of all 5 cases, which showed
REDF in the thoracic aorta. Ertan et al'! found an increased
incidence of neonatal morbidity and mortality in the REDF
group than the AEDF group. This was not supported in our
study probably because the number of perinatal deaths was
very low (1 case each) in our study, although the risk of
NICU admission was higher in REDF group than AEDF group.

In our study, AEDF or REDF in the UA was significantly
associated with perinatal death. In fact, foetuses with REDF
had 22.50 times more risk of perinatal death than foetuses
with normal flow. Pattinson et at!? found that 52% of
foetuses with AEDF in UA died and the liveborn had
significantly higher morbidity than the normal group. Similar
results were obtained in studies by Yildirim G et al*3 and
Battaglia C et al.*

CONCLUSION
Foetuses with AEDF/REDF in TA are at increased risk of
cesarean section for foetal distress and admission to NICU.
Foetuses with REDF in the UA have the highest risk of
perinatal death.
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