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Aim: To correlate the association of ultrasonographic markers in antenatal patients with subsequent
development of pre-eclampsia. Material Method: 131 pregnant women in the first trimester of
pregnancy were investigated for their uterine artery Doppler and placental volume. These patients
were followed up till the term for the development of pre-eclampsia. Results: Out of 131 antenatal
cases, 20.61% developed pre-eclampsia. Uterine artery Pulsatility index >95th percentile (>2.3)
with mean 2.08±0.43 (p-value 0.0001) predicted pre-eclampsia with a sensitivity of 51.85% with a
specificity of 95.19%. Similarly, the Resistance index of the Uterine artery >95th percentile (>0.8)
with a mean 0.771±0.084 (p-value 0.018) predicted pre-eclampsia with a sensitivity of 48.15% and
specificity of 87.50%. Placental Quotient <10th percentile (<0.81) with mean 0.89 (p-value 0.0001)
predicted pre-eclampsia with a sensitivity of 40.74% and specificity of 96%. On combining all three
ultrasonographic parameters, the sensitivity for prediction of pre-eclampsia was increased to
70.37% with a specificity of 86.54% with PPV of 36.74% and NPV of 96.34%. Conclusion: Maternal
ultrasonographic markers like Uterine artery PI, RI, Placental Quotient levels vary between normal
pregnancies and those that subsequently developed pre-eclampsia. Thus our study concludes that
first-trimester screening with ultrasonographic markers has high sensitivity, specificity and negative
predictive value in detecting pre-eclampsia.
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Introduction
Pre-eclampsia could be a syndrome that manifests
clinically within the last half of pregnancy (usually
after 20 weeks) as a replacement onset
hypertension blood pressure exceeding 140/90
mmHg on two occasions, at least 4 to six hours
apart with associated proteinuria ≥ 300mg per 24
hours of urine collection or with any one of the
following features of organ damage, i.e., platelet
count<1Lac/mm3, serum creatinine>1.1mg/dl,
raised liver enzymes twice the conventional,
evidence of pulmonary oedema and cerebrovascular
symptoms. Pre-eclampsia is the major contributor
to maternal and perinatal mortality and morbidity
worldwide [1].

According to the World Health Organization, 16
percent of maternal deaths are attributed to
hypertensive disorders [2] and fivefold increase in
perinatal mortality, with iatrogenic prematurity
being the main culprit. The first identification of
patients with increased risk for pre-eclampsia is,
therefore, one every of the foremost essential goals
in obstetrics [3].

Pre-eclampsia may be a multi-organ disease, which
presents with varying degrees of severity. The
prevention of pre-eclampsia remains a
substantial challenge in obstetrics. Although the
symptoms of pre-eclampsia generally manifest in
the second to 3rd trimester of pregnancy, their
underlying pathology takes place in the
trimester between 9 - 13 weeks [4].

Numerous pathophysiological mechanisms, alone
or together, are suggested to blame for diverse
subsets of pre-eclampsia. They include impaired
vascular remodelling of the maternal-fetal interface,
excessive reaction to paternal antigens, maternal
inflammatory response, very density lipoprotein
toxicity, increased trophoblastic apoptosis and
imbalance of angiogenic factors of these processes
being modulated by genetic and environmental
parameters.

Increased resistance to vascular flow may
be measured by Doppler flow studies of the
myometrial segments of the arteries supplying the
spiral arterioles. The indices include systolic to
diastolic velocity ratio, pulsatility index and
resistance index, which might be investigated to
predict pre-eclampsia.

Materials and Methods
The present study was done in Swaroop Rani Nehru
Hospital and Kamla Nehru Hospital, in the
Department of Obstetrics and Gynaecology, Moti Lal
Nehru Medical College Prayagraj on 131 pregnant
women, attending outpatient department and indoor
cases in the first trimester of pregnancy (9 to 13
weeks six days of gestation) over twelve months
(September 2019-August 2020).

This study is a case-control study, and the sample
size was calculated using the standard formula:-

Where -Z is that the z score at Confidence Interval
75% is 1.15 -ε is that the margin of error, assumed
5% -p̂ is that the population proportion assumed
50%.

All women included in this study were investigated
for their uterine artery Doppler and placental
volume at 9 to 13 weeks of gestation. 

Inclusion Criterion: All pregnant women of 9 to
13 weeks six days giving consent.

Exclusion Criterion:

Ethical clearance was given by an institutional
ethical committee of MLN Medical College Prayagraj,
and the consent of every individual was recorded as
per the standard protocol.

The values of PI >2.3 and RI>0.8, i.e., >95th

percentile, were considered high risk. Placental
Quotient of th percentile i.e, 0.81 was taken
abnormal. Follow up of all pregnant women enrolled
in the study was done after 20 weeks of gestation
till term for the development of pre-eclampsia. An
Independent T-test was applied to find the
association of Ultrasonographic markers with the
development of pre-eclampsia. Sensitivity,
specificity, PPV, NPV for Ultrasonography markers
and placental quotient were also calculated and
compared for prediction of pre-eclampsia.
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Result
Out of a total number of antenatal cases, 14% had
a Pulsatility index >95thpercentile (>2.3) of the
73.68% developed pre-eclampsia while 12% of
patients with normal levels developed pre-
eclampsia. 19% of antenatal cases had Resistivity
index>95th percentile (>0.8) of the 50% developed
pre-eclampsia while 13% with normal levels
developed pre-eclampsia and 11% of antenatal
cases had Placental Quotient<10th percentile
(<0.81) of the 73.3% developed pre-eclampsia. In
comparison, 14% with normal levels developed pre-
eclampsia.

In the present study, the mean levels of PI, RI were
found to be increased. Placental Quotient was found
to be decreased in women who developed pre-
eclampsia as compared to those who remained
normotensive  [ 0.783+0.285MoM vs 1.489+-1.033
MoM] with (p-value 0.001),[0.969+-0.59MoM  vs
1.29+0.63MoM] with (p-value 0.0184) and
[0.54+0.158MoM vs 1.55+-0.619MoM] with (p
value<0.0001)respectively.

Table 1: Comparision of Sensitivity, Specificity,
Ppv and Npv Of First Trimester
Ultrasonographic Markers In Prediction Of
Preeclampsia.

Parameters Sensit

ivity

Specif

icity

Positive

Predictive

Value

Negative

Predictive

Value

Uterine Artery Doppler PI 51.85

%

95.19

%

54.51% 94.68%

RI 48.15

%

87.50

%

29.97% 93.82%

Placental Quotient 40.74

%

96% 54.06% 93.59%

Uterine Artery

Doppler+Placental

Quotient

70.37

%

86.54

%

36.74% 96.34%

The above table shows that at the stage of 1st-
trimester prediction of pre-eclampsia Of the total
cases in the study, 27 cases that developed pre-
eclampsia, 14 (51.85%) had mean Pulsatility index
levels >95th percentile and rest 13 (48.14%) had
their Pulsatility index levels 95th percentile or
below. 13 cases (48.15%) had mean Resistance
index levels >95th percentile and rest 14 (51.85%)
had their Resistance index levels 95th percentile or
below. Eleven cases (40.74%) had Placental
Quotient levels<10th percentile

(<0.81 MoM), and the rest, 16 (59.25%), had their
Placental Quotient levels 90th percentile or above.
Out of 104 cases who remained normotensive, 5
(4.8%) had Pulsatility index levels >95th percentile,
and the rest 99 (95.2%) had their Pulsatility index
levels 95th percentile and below, 13 (12.54%) had
Resistance index levels >95th percentile and rest 91
(87.5%) had their Resistance index levels 95th

percentile and down, 4 (3.84%) had Placental
Quotient levels <10th percentile and rest 100
(96.15%) had their Placental Quotient levels 90th
percentile and above.

 
Figure 1: Association between
Ultrasonographic Markers and Development of
Preeclampsia.

Discussion
In studies similar to our research, there was a
significant association between increased Pulsatility
index in antenatal patients and development of pre-
eclampsia in different studies where p-value <0.001
and p-value 0.001 [5, 6], which is similar to our
study (p-value 0.0001). Association between
increased Resistance index in antenatal patients and
development of pre-eclampsia in different studies
are p-value <0.001 and p-value <0.01[5,7]  which
is similar to our study were p-value 0.018 In our
study Sensitivity of Uterine artery PI was 51.08%
specificity was 95.19% in prediction of pre-
eclampsia. In a study, the pulsatility index had a
sensitivity of 44% [13], while in a study had
sensitivity-75.9%, specificity-79.6% for prediction
of pre-eclampsia [8]. In a study done by Leslie
Myatt, were sensitivity and specificity of PGF was
32% and 80% in the first trimester for the
prediction of pre-eclampsia [9].

The combination of placental volume measurement
and uterine artery Doppler in the first trimester may
identify women at risk for subsequent development
of pregnancy complications [10]. The combination
of abnormal uterine artery Doppler and low
placental volume at 11–14 weeks
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Achieves better results than does either test alone
in the prediction of pre-eclampsia [11]. Association
between decreased Placental Quotient in antenatal
patients and development of pre-eclampsia [12-14].
In a study were p-value <0.003 [15] similar to
present study p-value 0.0001. In Our study, the
Sensitivity of the Placental Quotient was 40.74%,
and specificity 96%, whereas a study has done had
a sensitivity of 38.5% [16]. Our study shows that
Ultrasonography markers in the first trimester
increase the sensitivity for the prediction of pre-
eclampsia.  Uterine artery PI, RI and Placental
quotient can be considered promising as a potential
screening tool. Early identification of high-risk
pregnancies may help in increased monitoring and
early intervention to decrease fatal complications
and to improve maternal and perinatal outcomes.

Conclusion
Our study thus concludes that integrated first-
trimester screening shows a high prediction in the
detection of pre-eclampsia. Ultrasound examination
is a useful tool in pregnancy; with the advent of the
high-resolution transvaginal probe, the possibility of
using ultrasound uterine artery Doppler and
placental volume studies can be used to identify
pregnancies at increased risk of subsequent
development of complications such as pregnancy-
induced hypertension. In the present study, uterine
artery Doppler parameters PI and RI were
significantly increased. The Placental quotient was
reduced in the pre-eclampsia group and had a
predictive potential in pre-eclampsia.

The findings of my study are similar to the previous
studies, which revealed that placental volume is
reduced while artery Doppler parameters PI and RI
are increased in antenatal cases who later
developed pre-eclampsia. Moreover, combining all
three ultrasonography parameters improved the
early prediction of pre-eclampsia by increasing the
sensitivity to 70.37% with a specificity of 86.54%,
PPV of 36.74% and increased NPV to 84.92%. A
large population-based study evaluating algorithms
combining multiple markers are needed if screening
approaches are to be eventually implemented.  The
high cost of these tests can be a limiting factor in
implementing these tests as a screening modality in
the general population.

Outcome of This Study:  This is the first study
with such parameters and

Methodology in the eastern part of Uttar Pradesh,
proving that ultrasonography parameters improved
the early prediction of pre-eclampsia.
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