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ABSTRACT
Introduction: Preeclampsia is a disease unique to pregnancy
and it is characterized by progressive hypertension,
pathological edema and proteinuria. But till now the
hemodynamics of preeclampsia is not properly understood
and is debated. Study aimed to assess maternal cardiovascular
function using echocardiography in normal and preeclamptic
women.
Material and Methods: Our study was a prospective study
on 200 women admitted in the Department of Obstetrics and
Gynaecology, Chalmeda Anand Rao Institute of Medical
Sciences, Bommakal, Karimnagar, Telangana state, India. All
women underwent two-dimensional echocardiography at rest.
Cardiac systolic parameters were recorded and studied.
Results: The studied parameters like Mean Left ventricular
end-diastolic volume (LVEDV), Mean stroke volume, Mean
aortic root diameter and Mean total vascular resistance
were higher in the Pregnancy Induced Hypertension (PIH)
group than the controls and the difference was statistically
significant. The Mean left ventricular outflow tract diameter
in the Pregnancy Induced Hypertension (PIH) group was
also higher than the control group, with the difference being
insignificant.
Conclusion: Women with preeclampsia have significant
systolic dysfunction compared to normotensive controls.
Blood pressure monitoring alone is insufficient to identify
effectively, risk of cardiovascular complications in these
subjects.
Keywords: Echocardiography, Normotensive, Preeclampsia,
Systolic Parameters.

African American race. Cross-sectional studies of women
with preeclampsia have revealed diverse hemodynamic
findings such as elevated cardiac output, high vascular
resistance and reduced cardiac output and reduced
myocardial contractility.4-6
The data on changes in left ventricular diastolic function is
scarce. In addition, there is conflicting information about
left ventricular performance both during normotensive and
hypertensive pregnancy. Normal, increased and depressed
function have all been reported at various stages of gestation.
and fetal outcome.7-9
We carried this study to assess maternal cardiovascular
function using echocardiography in normal and preeclamptic
women.

MATERIAL AND METHODS
Our study is a prospective study on 200 women admitted in
the Department of Obstetrics and Gynaecology, Chalmeda
Anand Rao Institute of Medical Sciences, Bommakal,
Karimnagar, Telangana state, India from December 2016
to June 2018. All women underwent two-dimensional
echocardiography at rest. Cardiac systolic parameters
were recorded and studied. Our study including 100 preeclamptics and 100 controls.
Inclusion Criteria
1. Singleton pregnancy
2. Gestational age >34 weeks
3. Pre-eclamptic women
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INTRODUCTION
Preeclampsia, a human-pregnancy-specific disease defined
as the occurrence of hypertension and significant proteinuria
in a previously healthy woman on or after the 20th week of
gestation, occurs in about 2–8% of pregnancies.1
It is the most common medical complication of pregnancy
whose incidence has continued to increase worldwide, and
It is associated with significant maternal morbidity and
mortality, accounting for about 50,000 deaths worldwide
annually.2 Thus reducing maternal mortality by 75% between
1990 and 2015 has been considered as part of the millennium
development goals of the World Health Organization (WHO)
Nations.3
Risk factors for preeclampsia include nulliparity, multifetal
gestations, previous history of preeclampsia, obesity,
diabetes mellitus, vascular and connective tissue disorders
like systemic lupus erythematosus and antiphospholipid
antibodies, age >35 years at first pregnancy, smoking, and
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Parameter
Age
Body mass index
Systolic blood pressure
Diastolic blood pressure

Control group
Pih group
25.8±1.9
26.3±2.75
23.98±3.48
27.32±2.08
108.6±22.86
156±18.53
72.4±5.97
96.8±9.16
Table-1: Baseline characteristics of two study groups

LVEDV (ML)
PIH Group Control group
P value
65-70
28
66
70-75
44
24
75-80
8
4
80-85
14
4
0.001
>85
6
2
Total
100
100
Table-2: Distribution of patients according to left ventricular
enddiastolic volume (LVEDV)
LVESV (ML) Control group PIH Group
P value
20-25
5
4
25-30
45
26
30-35
30
46
35-40
16
20
0.08
>40
4
4
Total
100
100
Table-3: Distribution of patients according to left ventricular
endsystolic volume (LVESV)
SV (ML)
Control group
PIH group
P value
<40
24
10
40-50
38
18
50-60
14
26
60-70
16
34
0.06
>70
8
12
Total
100
100
Table-4: Distribution of patients according to stroke volume
(SV)
Cardiac
Control
PIH group
P value
output (L/min)
group
4.5-5
14
5.1-5.5
30
5.6-6
36
52
6.1-6.5
4
0.01
6.6-7
8
7.1-7.5
8
Total
100
100
Table-5: Distribution of patients according to cardiac output
(CO)
Cardiac output Control group
PIH group
P value
(L/min)
1-1.5
14
12
1.5-2
62
20
2-2.5
16
58
>2.5
8
10
0.02
Total
100
100
Table-6: Distribution of patients according to aortic root diameter (ARD)

H16

P value
0.44
0.12
0.01
0.01

Exclusion Criteria
1. Gestational age <34 weeks
2. Heart disease
3. Medical problems, like chronic hypertension, severe
anaemia, twin pregnancy, alcohol and tobacco use,
previous myocardial infarction, chronic obstructive
pulmonary disease and diabetes mellitus
Normotensive healthy, non-smoking pregnant women with
normal foetal growth matched for maternal age and gestation
were recruited as controls from routine antenatal clinic. All
subjects were studied by standard two-dimensional and
Doppler transthoracic echocardiography at rest. Patients
were studied in left lateral decubitus position, and data were
acquired at end expiration from standard parasternal/apical
views using scanner. M-mode studied was performed at the
level of aorta, left atrium and left ventricle at a midposition
between the tips of the mitral valve and papillary muscles.
Pulsed Doppler flow across the mitral valve was recorded to
obtain the LV diastolic filling pattern.
Systolic parameters studied were:
1. Left ventricular end-diastolic volume (LVEDV)
2. Left ventricular end-systolic volume (LVESV)
3. Stroke volume (SV)
4. Cardiac output (CO)
5. Aortic root diameter (ARD) and
6. Left ventricular outflow tract (LVOT)

RESULTS
Baseline details of both the groups were recorded (Table 1
and Graph 1). Mean LVEDV was higher in the PIH group
as compared to the control group. Mean LVEDV in the PIH
group was 73.62 ± 4.6 versus 69.86 ± 5.9 ml in the control
group, and the difference was statistically significant (Table
2 and Graph 2).
In the PIH group, maximum number of patients, i.e. 46 had
LVESV between 35 and 40 ml, 26 between 25 and 30 ml,
20 between 35-40 ml, 4 between 20 and 25 ml and other
4 patients >40 ml. In the control group, majority, i.e. 45
of the patients had LVESV between 25 and 30 ml and 30
had LVESV between 30 and 35 ml. The mean was higher
in the PIH group as compared to the control group, and the
difference was statistically significant (Table 3).
Mean stroke volume was higher in the PIH group as compared
to the control group, and the difference was statistically
significant (Table 4).
52 patients in the PIH group had CO between 5.6 and 6 L/
min, whereas only 36 patients in the control group had CO
in this range, indicating a statistically significant difference
(Table 5).
Mean ARD in the PIH group was 2.216 ± 1.02 cm as
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Cardiac output Control group PIH group
P value
(L/min)
<1
4
2
1-1.5
20
12
1.5-2
50
34
2-2.5
20
44
0.06
>2.5
6
8
Total
100
100
Table-7: Distribution of patients according to left ventricular
outflow tract (LVOT)
Control group PIH group
156

160
140

108.6

120

96.8

100

72.4

80
60
40
20

25.8 26.3 23.9827.32

0

Age

Body
Systolic Diastolic
Mass
Blood
Blood
Index
Pressure Pressure
Graph-1: Baseline characteristics of two study groups

70

Control group

PIH group

66

60
50

Limitations of study
1. Smaller sample size
2. Lack of follow up of subjects in the postpartum
period to examine whether the altered cardiovascular
hemodynamic state reverts to normal after pregnancy.

44

40
30

28

24

CONCLUSION

20

14
8

10

concluded that pre-eclampsia is characterised by a significant
increase in left ventricular end-systolic volume.10,11
Even though the results of our study were similar to all
the above studies, there was a difference in the values of
parameters studied which could be because of the difference
in the body surface area of the patients.
Valensise et al found that CO, LVM and TVR in preeclamptic
group was higher than that of normotensive group. B.12
Vasapollo and Bosio et al reported that the preclinical phase
of preeclampsia is characterized by low TVR and high CO.
Established preeclampsia is characterized by high TVR and
low CO.13,14
The findings of our study are also comparable with the study
done by Dennis et al, who found a higher mean LVESV in
the pre-eclampsia group. They observed the haemodynamics
in women with 40 untreated pre-eclampsia and 40
matched healthy pregnant controls by using transthoracic
echocardiography, and they calculated a increased stroke
volume in untreated pre-eclamptic group, i.e. (58.9 ± 12.8
vs. 56.9 ± 7.2 ml).15
Naidoo et al also reported a higher mean ARD in preeclamptics as compared to the controls (24 vs. 23 mm).
They studied haemodynamics in 36 pre-eclamptics and 41
normotensive women using tissue Doppler imaging studies.16
Yuan et al studied the impact of pre-eclampsia on left
ventricular outflow tract in 40 normal and 23 preeclamptic pregnancies by two-dimensional transthoracic
echocardiography, and LVOT diameter calculated was found
to be higher in the PIH group.17

4

4

6

2

0

65-70
70-75
75-80
80-85
>85
Graph-2: Distribution of patients according to left ventricular
enddiastolic volume (LVEDV)

compared to the 1.898 ± 1.08 cm in the control group which
was statistically significant (Table 6).
Mean LVOT diameter was slightly higher in the PIH group
(2.39± 1.05) as compared to the controls (2.08 ± 1.07 cm),
the difference being insignificant (Table 7).

DISCUSSION
Preeclampsia in women is characterized by a high CO
and high vascular resistance state. There are physiological
changes in left ventricular structure and function during
normal pregnancy but exaggerated physiological changes
are seen in preeclamptic subjects. Previous similar studies by
Solanki et al and Ghossein Doha et al also found a significant
difference in LVEDV between the two groups. They

This study shows that there are significant structural and
functional changes in the cardiovascular dynamics in subjects
with preeclampsia. It appears that BP monitoring alone is
insufficient to identify effectively, risk of cardiovascular
complications in these subjects. Maternal echocardiography
if introduced into the routine management protocol, could
help to identify women who are at high risk to develop
complications.
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