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Abstract:
Background: Multi-vessel Doppler ultrasonography is the principal

surveillance tools in pregnancies complicated by fetal growth
restriction. Objective: To determine diagnostic accuracy of the fetal
umbilical artery, middle cerebral artery pulsatility indices and their
ratio in intrauterine growth restricted fetuses. Patients & Methods:
Forty patients were studied that had been diagnosed clinically and
ultrasonographically as intra-uterine growth restriction (IUGR). All
patients in the study underwent uniform antenatal assessment
protocol that includes umbilical artery (UA) and middle cerebral
artery (MCA) Doppler ultrasound studies. These were conducted
either twice weekly or daily according to the severity of the
condition. Results: Abnormal UA PI was found in 25 cases, 11cases
due to maternal cause, 5 cases due to placental cause, and 9 cases

with idiopathic cause of the IUGR group. Abnormal MCA PI was

found in 26 cases, 11 cases due to maternal cause, 5 cases due to placental cause, and 10 cases

with idiopathic cause of the IJUGR group. Abnormal C/U Ratio was found in 24 cases, 11 cases

due to maternal cause, 5 cases due to placental cause, 8 cases with idiopathic cause of the IUGR

group. Conclusion: Among the Doppler indices, the C/U ratio is a better predictor of IUGR
fetuses than either the UAPI or the MCA PI alone, with a high specificity and PPV. However,

measurement of the UAPI (among all the Doppler indices) is enough to detect IUGR per se,

probably because UAPI is a direct reflection of the resistance in the placental vascular bed.

Keywords: Doppler ultrasonography, middle cerebral artery, umbilical artery, pulsatility index,

intra-uterine growth retardation.
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Introduction

Intra uterine growth restriction (IUGR)
remains a significant cause of perinatal
childhood
disability. IUGR is defined as sonographic

mortality,  morbidity  and
estimated fetal weight < 10™ percentile for
gestational age. (1).

Placental insufficiency is associated with the
majority of cases of IUGR. There are
numerous causes of IUGR which are not
caused primarily by placental insufficiency
as maternal disease, congenital anomalies,
infection and drugs but indirectly lead to it
2).

Evaluation of placental function by
umbilical artery Doppler is a clinical
standard to diagnose IUGR. Ultrasound
plays a number of important roles in the
diagnosis and management of growth
restriction Diagnosis of IUGR is based on
fetal measurements, assessment of amniotic
fluid volume, and other sonographic
findings.

Currently, Ultrasonographic evaluation of
the fetus is the preferred and accepted
modality for the diagnosis of inadequate
fetal growth. It offers the advantages of
reasonably precise estimations of fetal
weight, determination of interval fetal
growth velocity, measurement of several

fetal dimensions to describe the pattern of

726

growth abnormality, and assist in the
investigation of the etiology of restricted
growth (3).

Doppler ultrasound plays a fundamental role
in the diagnosis of IUGR fetuses and also
has the potential to play an important role in
timing the delivery of some IUGR fetuses. It
allows the clinician to evaluate the
circulation on both sides of the placenta and
to judge on the fetal adaptive circulatory
changes as a response to developing
hypoxia. Although the fetal and placental
circulations are a continuous  unit,
assessment of cardiovascular system can be
subdivided into arterial and venous Doppler.
The most commonly examined arterial
vascular beds are the placenta (umbilical and
uterine arteries) and the cerebral circulation.
In addition, some changes occur in venous
flow in the compromised fetus ant the most
commonly examined venous vessels are the
ducts venous, inferior vena cava and the
umbilical vein (4).

As the possibility of efficiently treating
growth restricted fetuses in utero are very
limited, not to say nonexistent. Thus, the
clinical management aims to deliver the
IUGR fetus in time to avoid hypoxic
damage to the fetus and eventually
intrauterine  death. There is general



consensus that delivery is indicated when
the risk of fetal death or significant
morbidity from continued intrauterine
existence is greater than the risk of

prematurity

Subjects and Methods

The study was Prospective cohort study
conducted in Benha Teaching Hospital.
Patients were recruited from obstetrics and
gynecology department in the period from
June 2018 to March 2019. The study was
done on 40 pregnancies that had been
diagnosed clinically and
ultrasonographically as intrauterine growth
restriction (IUGR).The mean age of patient
group is 26.60 + 3.001 years old. The
gestational age of the patients is 31-41
weeks as measured by last menstrual period.
Written consents are taken from patients.
Procedures are approved by ethical
committee of the Benha Teaching Hospital.

The criteria for study eligibility are:

1. Gestational age determined by sure
date of last menstrual period
confirmed by ultrasound examination
done before 20 weeks gestation.

2. Abdominal circumference (AC) and
estimated fetal weight (EFW) by
ultrasound less than 10" percentile for

gestational age.
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3. Second and third trimesters of
pregnancy.

All patients in the study underwent uniform

antenatal assessment protocol that includes

fetal biometry, HC/AC ratio, C/U ratio,

umbilical artery (UA)

artery (MCA) and uterine artery ( UTA )

middle cerebral

Doppler ultrasound studies.

Doppler assessment: All examinations were
performed using GE LOGIC 5, 7 and
Toshiba scanner with 3.5 MHz transducer.

Doppler flow spectra were obtained from the
UA at the midsection of the umbilical cord
and the distal portion of the MCA. Pulsed
wave Doppler measurements of UA and
MCA were obtained using the pulsatility
index (PI) to quantify arterial Doppler
waveforms. The angle independent Pl was
calculated electronically from smooth curves
fitted to good quality waveforms over three
cardiac cycles according to the following
formulae: PI = (S-D) / A

All recordings were obtained in the absence
of fetal breathing and fetal movements. For
each vessel, an average of three consecutive
Doppler velocity waveform readings was
used for statistical analysis. In the UA the
presence, absence or reversal of end
diastolic flow was noted, and the value of Pl
was recorded and compared with normal

mean value for such gestational age. The
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MCA-PI was recorded and compared with
normal mean value for such gestational age
considering values greater than 2 standard
deviations (SD) below the mean for
gestational age as brain sparing, indicating
abnormally reduced blood flow resistance.
The MCA PI/ UA PI ratio (C/U Ratio) was
calculated and a cut off value of 1.08 was
considered, normal ratio > 1.08, abnormal
ratio < 1.08, according to 5 cut off point.
AFl of 5 cm or less was considered
abnormal (oligohydramnios), while AFI
more than 5 cm was defined as normal.
Abdominal

circumference ratio (HC/AC Ratio) was

Head circumference /

recorded and compared with normal mean

value for such gestational age.

Results:

Statistical analysis:

The study group with IUGR were classified
into 3 groups according to the cause of
IUGR whether maternal, placental or
idiopathic cause. The data collected
throughout history taking, basic clinical
examination and ultrasound and Doppler
examination, then outcome measures coded,

entered and analyzed using Microsoft excel
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software. Data then were inserted into
Statistical Package of Social Science
software (SPSS version 20) for statistical

analysis.

According to the type of data; qualitative as
number and percentage, quantitative data
represented by mean = SD. The following
tests were used to test difference for
significance; t-test (t) and ANOVA test (F)
for quantitative independent data, Chi square
test (X2) for difference and association of
qualitative data.

P. value was set at <0.05 for significant

result &<0.001 for highly significant results.

Cut off values that could be differentiate
between the causes of IUGR are generated

using ROC curve.

The study was included 40 patients with
IUGR of different causes. They were
classified into 3 groups according to the
cause of IUGR whether maternal 19(47.5%),
placental 5(12.5%) or idiopathic cause
16(40%). In the group of maternal causes:; 9
were hypertensive 7 were diabetic and 3

were diabetic & hypertensive.
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H Diabetic
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Fig. 1: Bie-chart showing the cause of IUGR

Table 1: Distribution of age among the studied groups

Maternal Placental Idiopathic I,\?_tjcl))
(N:19) (N:5) (N:16) :
'(Arg:an + SD) 29.42 £2.79 30.2 +3.27 30.3 +2.47 29.88 +2.69

Table 2: Distribution of GA and retardation of growth by weeks among the groups

Maternal Placental Idiopathic = P S
(N:19) (N:5) (N:16)
GA by LMP 34.1+2.18 3742.55 34.69 0505 0.6 NS
(mean + SD)
GA by U/S 29.68+2.08 30.8+1.92 30.25+2.46 2.52 0.09 NS
(mean + SD)
Retardation *
(mean + SD) 4.42+0.84 6.2+1.3 4.44+0.96 7.612 0.002 S

No significant difference in GA by LMP and U/S-GA between the three groups, but there is significant difference in
retardation between them, being significantly higher in placental cause than other two groups.
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Table 3: Distribution of HC/AC ratio among the different groups according to its state (abnormal or normal) and its

values
Groups
X2 P S
Maternal Placental Idiopathic

Abnormal N2 4 !
HC/AC % 10.5% 80% 6.3%
ratio N 17 1 15 -

Normal %  89.5% 20% 93.75 15.571 0.00 HS
Total N 19 5 16

5 100% 100% 100%

Table 4:Abnormal HC/AC ratio is highly significantly associated with placental cause of IUGR.

Groups HC/AC ratio t-test P S
mean = SD

Maternal 1.25+0.33 0.479 0.6 NS

Idiopathic 1.2+0.26

Placental 1.94 +0.49 3.789 0.001" HS

Maternal 1.25+0.33

Placental 1.94 +0.49 4.482 0.00” HS

Idiopathic 1.2+0.26

No significant difference in HC/AC ratio between maternal and idiopathic groups, but being significantly higher
with placental cause compared to maternal and idiopathic causes.

Table 5: Distribution of amniotic fluid state among the 3 groups

Groups

. _ X2 P S
Maternal Placental Idiopathic

Oligohydramnios N~ 10 > 4
Amniotic % 52.6% 100% 25%
fluid N 9 0 12 *

Normal %  47.4% 0% 75% 8.975 0.01 S
Total N 19 5 16

5 100% 100% 100%

Oligohydramnios significantly associated with placental cause of IUGR

Table 6:Sensitivity and specificity of cut off values of different Doppler and U/S indices for differentiation of
placental cause of IUGR from maternal and idiopathic causes of IUGR

Cut off value Sensitivity Specificity
UAPI >1.88 100% 57.1%
MCA PI <1.12 100% 80%
C/U ratio <0.63 100% 57.1%
Uterine art. RI >0.82 100% 74.3%
HC/AC ratio >1.67 80% 91.4%
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UA PI cut off value > 1.88 could be
differentiate placental cause from maternal
and idiopathic causes with sensitivity 100%
and specificity 57.1%. Also. Placental cause
could be differentiated from maternal and
idiopathic causes by MCA Plcut off value
<1.12 with sensitivity 100% and specificity
80%. C/U ratio cut off value<0.63 also,
could be used to differentiate placental cause

from maternal and idiopathic causes with

Role of US and color doppler in IUGR, 2021

100% and
57.1%.Also, uterine artery RI cut off value
>0.82 could be used
placental cause from maternal and idiopathic

sensitivity specificity

to differentiate

causes with sensitivity 100% and specificity
74.3%.HC/AC ratio cut off value>1.67could
be used to differentiate placental cause from
causes with

maternal and idiopathic

sensitivity 80% and specificity 91.4%

Table 7: Correlation between different Doppler and ultrasound indices

UA PI MCA PI CU ratio Ut. Art. RI AFI HC/AC ratio
UA PI r -0.934™ -0.937" 0.27 -0.666" 0.362"
p 0.00 0.00 0.09 0.00 0.02
r -0.934" 0.963™ -0.264 0.712™ -0.324"
MCA PI
c p 0.00 0.00 0.1 0.00 0.04
_ F 0937 0.963" -0.215 0.675" -0.254
C/U ratio
p 0.00 0.00 0.1 0.00 0.1
r 027 -0.264 -0.215 -0.441™ 0.453™
UT. Art. RI
p 0.09 0.1 0.1 0.004 0.003
AF| r -0.666" 0.712Y" 0.675" -0.441™ 04177
p 0.00 0.00 0.00 0.004 0.007
HCI/AC ratio r 0362 -0.324" -0.254 0.453™ -0.417"
P 0.02 0.04 0.1 0.003 0.007

Case presentation

Pregnant female 28 years old, gravida 2, not
diabetic or hypertensive, GA by LMP was
32 weeks and 5 days, GA by U/S was 30
weeks, EFW by U/S was 1549+226 grams
(30w), UA PI = 6.78 (> 95" percentile),
MCA PI = 0.75 (< 5™ percentile), C/U Ratio
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= 0.11 (abnormal), BPP score = 4
(abnormal), HC/AC Ratio = 1.04 (normal),
AFl = 5 (abnormal), she was delivered by
CS. The outcome was perinatal death.
Doppler examination of the fetus revealed
brain sparring effect with REDF of the UA.
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Fig. 2: Case 1, UA spectral analysis showing reversed flow.
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Fig. 3: Case 1, MCA Doppler showing abnormally high end diastolic flow and abnormal indices.

Discussion

Fetal growth restriction is most commonly
secondary to utero-placental insufficiency,
which leads in a stepwise, though not always

predictable, manner to fetal hypoxia,
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acidaemia and, if delivery does not take
place, intrauterine demise. Doppler blood
flow velocimetry allows non-invasive

assessment of the vascular impedance in the



fetal circulation thereby inferring the degree
of fetal hypoxia. (6)

An important  consideration for all
obstetrical caregivers is to ensure that
reasonable efforts are made to identify and
correctly manage pregnancies affected by
intrauterine growth restriction. Neonatal
mortality in both term and preterm neonates
is significantly increased in those diagnosed
with IUGR antenatally. (7)

Current challenges in  the clinical
management of IUGR include accurate
diagnosis of the truly growth-restricted
fetus, selection of appropriate fetal
surveillance, and optimizing the timing of
delivery. Despite the potential for a
complicated course, antenatal detection of
IUGR and its antepartum surveillance can
improve outcomes. (8)

Studies have been hampered by the
widespread practice of using the terms small
for gestational age (SGA) and IUGR
synonymously. SGA simply refers to a
weight for gestation below a given
threshold, but a significant proportion of
smallness is due to constitutional or
physiological causes. (9)

Doppler ultrasonography and biophysical
profile scoring (BPS) are the principal
surveillance tools in pregnancies

complicated by  placental  vascular
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insufficiency and fetal growth restriction
(FGR). These antenatal testing modalities
aim to detect fetal compromise by
evaluating fetal manifestations of altered
oxygenation and metabolic status. (10)
Because no treatment has been demonstrated
to be of benefit for FGR, the assessment of
fetal well-being and timely delivery remains
as the main strategy for management.
Timing this intervention is complex because
it requires balancing the risks of prematurity
against those of continued intrauterine stay:
death and multiple organ damage due to
inadequate tissue perfusion. A reasonable
goal is to allow the pregnancy to continue to
the point just before fetal damage occurs,
thereby minimizing the risks of both
prematurity and organ injury from the
disease. An important clinical question is if,
and if so, how, this can be accomplished.
(11)

The purpose of this study was to evaluate
the usefulness of the pulsatility index (PI) of
the umbilical artery (UA) and that of the
middle cerebral artery (MCA), as well as the
ratio of the MCA PI to the UA Pl (C/U
ratio), in the diagnosis of intra-uterine
growth restricted (IUGR) fetuses.

We studied 40 pregnancies that had been
diagnosed clinically and

ultrasonographically as intrauterine growth
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restriction (IUGR). All patients in the study
underwent uniform antenatal assessment
protocol that includes C/U ratio , umbilical
artery (UA) , middle cerebral artery (MCA)
and uterine artery ( UTA ) Doppler
ultrasound studies. (12), conducted a study
similar to this one comprised 90 pregnancies
of 30-41 weeks gestation that had been
diagnosed clinically as intrauterine growth
retardation (IUGR) over a period of 1 year.
The UA PI and the MCA PI as well as the
C/U ratio were calculated.

In this study, we found that the C/U ratio
was a better predictor of IUGR fetuses than
either the MCA Pl or UA Pl alone.
Abnormal C/U Ratio was found in 24 cases,
11 cases (57.9 %) due to maternal cause , 5
cases ( 100% ) due to placental cause , 8
cases ( 50 %) with idiopathic cause of the
IUGR group. Abnormal UA PI was found in
25 cases, 11 cases (57.9%) due to maternal
cause , 5 cases (100%) due to placental
cause , 9 cases ( 56.3%) with idiopathic
cause of the IUGR group . Abnormal MCA
Pl was found in 26 cases, 11 cases (57.9 %)
due to maternal cause , 5 cases ( 100% ) due
to placental cause , 10 cases ( 62.5 % ) with
idiopathic cause of the IUGR group.

Of the 90 pregnancies in their study, 24
showed abnormal UA PIl. Among these, 21
(87.5%) were SGA and 19 (79.2%) had
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adverse perinatal outcome. Of the four of the
90 pregnancies that showed abnormal MCA
Pl, all were SGA and had adverse perinatal
outcome. Similarly, of the 20 out of 90
pregnancies that showed abnormal C/U ratio
(<1.08), all 20 (100%) were SGA and had
adverse perinatal outcome. The results were
correlated with parameters of fetal outcome.
Inferences drawn from the study were: (1)
The C/U ratio is a better predictor of SGA
fetuses and adverse perinatal outcome than
the MCA PI or the UA PI used alone, (2)
The UA PI can be used to identify ITUGR
per se and (3) The MCA PI alone is not a
reliable indicator for predicting fetal
distress.
In this study
e the UA PI Sensitivity = 100%,
specificity = 57.1%
e For the MCA PI Sensitivity =
100%, specificity = 80%
e For the C/U Ratio Sensitivity =
100%, specificity = 57.1%
The cut off value for the C/U Ratio
according to this study was <0.63, our cut
off point had a specificity of 57.1% and a
sensitivity of 100%.
Therefore, a normal MCA PI may not be an
indicator of fetal well-being and MCA PI

alone is not a reliable indicator.



(13), conducted a prospective study to
evaluate the value of the ratio of middle
cerebral artery pulsatility index (MCA PI) to
the umbilical artery pulsatility index (UA
PI) for predicting of adverse perinatal
outcome in the fetal growth restriction
(FGR). The study population comprised 27
pregnant women who delivered FGR fetuses
and 55 pregnant women whose fetuses were
normal growth. The MCA PI, UA PI and
MCA PI/ UA Pl ratio were assessed.
Abnormal MCA PI/ UA PI (CU ratio) was
defined as the ratio < 1.08. Of the 82
pregnant women, In FGR cases have high
oligohydramnios, high cesarean section rate,
lower GA at delivery, low birth weight and
high rate of neonatal intensive care unit
(NICU) admission compared with normal
cases (P<0.05). 8 out of 27 women with
FGR showed abnormal CU ratio but only 2
in 55 fetuses in normal group (P <0.001).
They concluded that the MCA PI/ UA PI
ratio could be used as the predictor for
fetuses with growth restriction compared to
normal cases.

UA and MCA were the target of research in
many studies as regards their role in
diagnosing IUGR, (15), (14), (11), (16), and
(17), they all agreed with this study while
(19) disagreed with this study.
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A total of 145 singleton growth-restricted
fetuses with abnormal umbilical artery
pulsatility indexes, were studied. There were
4 fetal and 50 neonatal deaths. Neonatal
death was increased in fetuses with
umbilical artery reversed flow (15).

They concluded that fetuses with idiopathic
growth restriction, low birth weight and
umbilical artery reversed flow are associated
with increased perinatal morbidity and
mortality.

We found the same in this study, as we had
25 cases with abnormal UA PI (7 cases low
EDF, 15 cases absent EDF, 3 cases
reversed flow).

A prospective observational study was done
on 70 pregnant women with growth-
restricted fetuses confirmed by ultrasound
who were followed up with Doppler studies
of the umbilical artery and revealed that
perinatal morbidity and mortality was
significantly increased in the group with
compromised umbilical artery and that
AEDF and REDF had more morbidities ,
moreover perinatal mortality was also
significantly increased in this group.

They concluded that in those fetuses with
normal Doppler, pregnancy can be
prolonged and that REDF is an indication

for termination of pregnancy (14).
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In the study done before (11) there were 220
pregnant women with diagnosis of
intrauterine growth restriction. They carried
out in these women Doppler study of
umbilical artery and middle cerebral artery.
It was followed the perinatal outcome of the
newborns. The Doppler indices of the
umbilical artery were abnormal in all the
cases of intrauterine growth restriction. The
Doppler indices of the middle cerebral artery
were abnormal in a small number of fetuses
with perinatal complications.

They concluded that the Doppler study of
the umbilical artery have better predictive
value than the middle cerebral artery for
predicting bad perinatal outcome. They
recommend the assessment of umbilical
artery as first choice in order to determine
the well-being in fetuses with intrauterine
growth restriction.

Another study also investigated the accuracy
of fetal UA Doppler to predict the risk of
compromise of fetal/neonatal wellbeing in a
high-risk population by a systematic review
and bivariate meta-analysis of 104 studies
concluding that in a high-risk population,
fetal umbilical artery Doppler is a
moderately useful test to predict mortality
and risk of compromise (16).

A study was conducted to measure the

pulsatility index (PI) and resistive index of
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the middle cerebral artery with pulsatility
and resistive index of the umbilical artery in
predicting fetal growth restriction. A total of
60 pregnant women with a clinical history
and grayscale-screened patients were taken
for Doppler analysis, and a final comparison
of accuracy of Doppler indices was done
with perinatal outcome.

They concluded that the PI of the umbilical
artery was more sensitive than the Pl of the
middle cerebral artery. Umbilical artery PI
has the maximum overall diagnostic
accuracy of 75 %, while the MCA PI had an
overall diagnostic accuracy of 52.8 % (17).
This study does not agree with the study
carried out previously (18) which
demonstrated that MCA Pl measurement is
better than UA PI in predicting the fetal
outcome in intrauterine growth restriction.
They conducted a prospective study on 121
subjects divided into two groups. The study
group (n=71) consists of high risk group of
pregnant women with growth restricted
fetuses. The control group (n=50) consists of
pregnant women with healthy fetuses. Both
groups were evaluated by middle cerebral
artery and umbilical artery velocimetry
between 28 and 41 weeks of pregnancy. The
subjects with high risk factors had more
number of abnormal waveforms than those

without high risk factors. The predictive



value of Doppler PI for detecting abnormal
fetal outcome was 94% in middle cerebral
artery as against 83% for umbilical artery.
The sensitivity was 71% for middle cerebral
artery versus 44% for umbilical artery.

They concluded that middle cerebral artery
Doppler indices were a better predictor for
fetal outcome in IUGR when compared with
umbilical artery in terms of sensitivity and
predictive value.

Additional predictors that we also measured
in this study are the HC/AC ratio and AFI.
HC/AC ratio is used mainly to differentiate
between symmetrical and asymmetrical
IUGR in which this ratio is increased as a
result of decreased AC due to severe IUGR
which is almost of early onset, in other
words this asymmetry occurs in severe and
early onset IUGR, so elevated HC/AC ratio
is an indicator of degree of severity of
IUGR. There is other predictor AFI of 5 cm
or less was considered abnormal
(oligohydramnios), while AFI more than 5
cm was defined as normal.

This study agrees with another one (19)
which included HC/AC ratio as well as AFI
in their study. They conducted a prospective
study on 100 patients of clinically suspected
IUGR/high-risk  pregnancies of 31-41
weeks. The cases were followed till

delivery; the Doppler and grey scale
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findings were correlated with the birth
weight of the baby. They found that the
highest sensitivity was found to be of
HC/AC ratio, (84.4 %), the highest
specificity of  oligohydramnios  and
Cerebral/Umbilical  Pulsatility ratio[C/U
ratio] (100 %). The sensitivity of C/U ratio
was found to be 68.8 %. Fetal MCA had the
lowest sensitivity (7.7 %).

They concluded that HC/AC ratio is quite
sensitive, and oligohydramnios is a highly
specific parameter to diagnose IUGR.
However, the former has lower specificity,
and the latter has very poor sensitivity. The
MCA PI alone is not sensitive at all, and
should not be used for screening purposes in
IUGR patients. Also, C/U ratio is more
sensitive than oligohydramnios and more
specific than HC/AC ratio and stands out as
the best parameter of all to diagnose IUGR
in the third trimester.

This study agrees with who studied 87
growth restricted fetuses from 28 to 42
weeks of gestation. The BPP and C/U ratio
were assessed twice a week.

They concluded that the BPP and the C/U
ratio represent the useful indicators for early
detection and assessment of fetal hypoxia.
They may also be parameters for the
prediction of neonatal neurosonography
findings in newborns with IUGR (20).
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As regards correlation between different
predictors (C/U ratio, UA PI, MCA PI, AFI
and HC/AC ratio), our study revealed:

- There was a significant correlation
between C/U ratio and all predictors (P<
0.01) except HC/AC ratio and uterine artery.
- UA PI showed significant correlation with
predictors (P< 0.01) except uterine artery.

- MCA PI showed significant correlation
with predictors (P< 0.01) except uterine
artery.

- AFI correlation with different predictors
was significant with C/U ratio, and UA PI,
MCA Pl and HC\ AC.

- HC/AC ratio showed significant
correlation with predictors (P< 0.01) except
C\U ratio.

Results of this study were statistically
analyzed and a ROC curve was calculated
for the C/U ratio, which has the best
diagnostic accuracy as a screening test for
diagnosing IUGR revealed a cut off point
for this ratio of < 0.63.

It should be noted that we have chosen this
point in particular because we found that it
has a high specificity of 57.1 % and a
sensitivity of 100 %.

Conclusion

Among the Doppler indices, the C/U ratio is
a better predictor of IUGR fetuses than
either the UAPI or the MCA PI alone, with a
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high specificity and PPV. However,
measurement of the UAPI (among all the
Doppler indices) is enough to detect IUGR
per se, probably because UAPI is a direct
reflection of the resistance in the placental
vascular bed. The MCA PI alone is not a
reliable indicator, and its efficiency in
predicting fetal distress is found to be lower
than that of UAPI.
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