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INTRODUCTION
Pregnancy-induced hypertension (PIH) is dened as systolic blood 
pressure (SBP) >140 mmHg and diastolic blood pressure (DBP) >90 
mmHg. It is classied as mild (SBP 140-149 and DBP 90-99 mmHg), 
moderate (SBP 150-159 and DBP 100-109 mmHg) and severe (SBP > 

(1)160 and DBP> 110 mmHg). 

As reported by the WHO, PIH signicantly contributes to mortality 
and morbidity in mothers, fetuses, and newborns. It ranks as the 
leading cause of maternal fatalities in Europe. In a retrospective 
analysis conducted between 2000 and 2009 at a tertiary center in India, 

(2, 3, 4)PIH was identied as the third leading cause of maternal death.   

Preeclampsia is a complex condition exclusive to pregnancy that 
generally appears after the 20-week mark. The spiral arteries undergo 
inadequate remodeling, resulting in decreased placental blood ow 
and increased ischemia. In response to placental hypoxia, there is an 
elevation of soluble fms-like tyrosine kinase-1 and soluble endoglin 

(5) anti-angiogenic factors in the maternal blood. The underlying 
mechanism of pregnancy-induced hypertension (PIH) is 
predominantly affected by placental dysfunction. Abnormal 
development and operation of the placenta can trigger a chain reaction 
that may lead to widespread issues, including elevated blood pressure 
in the mother. In the initial phase of pregnancy, the placental cells 
known as trophoblasts penetrate the mother's spiral arteries, 
transforming them into vessels with a higher capacity to deliver 
additional blood to the placenta. In cases of PIH, this invasion often 
remains supercial and incomplete, resulting in inadequate 
remodeling of the spiral arteries. As a consequence, placental blood 
ow is reduced due to the persistence of high-resistance, narrow spiral 
arteries. A proper balance between pro-angiogenic factors and anti-

(6) angiogenic factors is essential for normal placental development. 
Endothelial dysfunction plays a crucial role in the pathogenesis of PIH, 
including preeclampsia and gestational hypertension. In PIH, there is 
an imbalance between pro-angiogenic factors (VEGF, PlGF) and anti-
angiogenic factors (sEng, sFlt-1), inhibiting angiogenesis. Reduced 
placental perfusion triggers ischemia-reperfusion injury, increasing 
reactive oxygen species (ROS) production, which damages 
endothelial cells, decreases nitric oxide (NO) availability, and 
promotes vasoconstriction. Additionally, placental ischemia induces 

the release of inammatory cytokines like TNF-α and IL-6, further 
activating endothelial cells, increasing vascular permeability, and 
promoting leukocyte adhesion, exacerbating systemic inammation 

(7)and vascular dysfunction. 

OBSERVATION & RESULTS
Tabel -1 Demographics Of PIH Pregnant Females And 
Normotensive Pregnant Female
 

Table -2 Hemodynamic Parameters Of PIH Pregnant Females 
And Normotensive Pregnant Female

The normotensive values reported by Loerup, L., Pullon, R.M., 
(8)Birks, J. et al.  are based on ndings showing that the average 

systolic blood pressure (SBP) in healthy pregnancies is approximately 
110.4 mmHg, while the average diastolic blood pressure (DBP) is 
about 70 mmHg and heart rate 80 beats per min.

Table -3 Echocardiographic Parameters Of PIH Pregnant 
Females And Normotensive Pregnant Female
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ABSTRACT
Pregnancy-induced hypertension (PIH) is a signicant contributor to maternal morbidity and mortality, affecting cardiovascular function. This 
study aimed to evaluate the echocardiographic and hemodynamic alterations in PIH patients at a rural tertiary care hospital. PIH patients exhibited 
signicantly higher systolic (151.62 ± 11.58 vs. 110.4 ± 8.0 mmHg) and diastolic blood pressure (95.71 ± 7.22 vs. 70.0 ± 5.0 mmHg), mean arterial 
pressure (114.34 ± 8.04 vs. 83.5 ± 6.0 mmHg), and pulse rate (87.73 ± 5.83 vs. 80.0 ± 10.0 bpm). Echocardiographic assessment revealed increased 
left atrial size, stroke volume (77.51 ± 5.36 vs. 70.0 ± 4.5 ml), and cardiac output (6796.93 ± 618.28 vs. 5600.0 ± 500.0 ml/min), with reduced 
MAPSE and left ventricular ejection fraction (LVEF). Additionally, left ventricular mass and mass index were signicantly elevated, suggesting 
hypertrophic changes. These ndings highlight the critical need for routine echocardiographic evaluation in PIH patients to detect early 
cardiovascular changes and implement timely interventions, thereby reducing the risk of long-term cardiovascular complications.
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Demographics PIH pregnant female 
(Mean ± SD)

Normotensive pregnant 
female reference value

Age 23.70 ± 4.83 26.5 
Height 158.45 ± 3.55 159.2 
Weight 61.55 ± 4.27 58.7 
Gestational age 36.13 ± 2.35 37.5 
BSA 1.64 ± 0.07 1.61 
BMI 24.56 ± 1.44 23.2 

Hemodynamic 
Parameters 

PIH pregnant 
female  (Mean ± SD)

Normotensive pregnant 
female reference value 

Pulse 87.73 ± 5.83 80.0 
Systolic BP 151.62 ± 11.58 110.4 
Diastolic BP 95.71 ± 7.22 70.0 
Map 114.34 ± 8.04 83.5 

Echocardiographic 
parameters 

PIH pregnant 
female
(Mean ± SD)

Normotensive pregnant 
female reference value  
(Mean ± SD)

LA 30.65 ± 3.25 28.5 ± 2.5
MAPSE 16.70 ± 1.68 18.5 ± 1.5
TAPSE 25.96 ± 1.59 24.0 ± 2.0
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DISCUSSION 
Acute pre-eclampsia is associated with signicantly higher prevalence 
of asymptomatic abnormal global left ventricular (LV) abnormal 

(9)function/geometry and myocardial injury.  In the research conducted 
[10],by Gogaram et al.  the largest proportion of patients were aged 

between 23 and 27 years (35.57%), while the smallest proportion was 
found in those over 32 years (19.5%). According to the ndings of 

[11]Hirpara et al.  most women in both categories fell within the age 
range of 21 to 30 years. Consistent with our demographic results, 
patients with PIH were notably younger than their normotensive 
counterparts (23.70 ± 4.83 vs. 26.5 ± 3.8 years).They also had a higher 
weight (61.55 ± 4.27 vs. 58.7 ± 4.8 kg) and BMI (24.56 ± 1.44 vs. 23.2 

(12)± 1.8). Bhavadharini B, Anjana RM, Deepa M, et al.  mean age of 
pregnant women was 27.4 ± 4 years, mean BMI was 25.1 ± 4.8 kg/m2, 
and mean weight gain during pregnancy was 8.8 ± 4.8 kg. Gestational 
age was lower in PIH patients (36.13 ± 2.35 vs. 37.5 ± 1.8 weeks), 
indicating a higher likelihood of preterm delivery.

In terms of hemodynamics, patients with Pregnancy-Induced 
Hypertension (PIH) displayed signicantly elevated systolic blood 
pressure (151.62 ± 11.58 compared to 110.4 ± 8.0 mmHg), diastolic 
blood pressure (95.71 ± 7.22 versus 70.0 ± 5.0 mmHg), and mean 
arterial pressure (114.34 ± 8.04 versus 83.5 ± 6.0 mmHg), which 
indicates increased vascular resistance and hypertension. Moreover, 
their pulse rate was higher (87.73 ± 5.83 compared to 80.0 ± 10.0 bpm), 
suggesting an intensied cardiovascular reaction. The normotensive 

(8)values reported by Loerup, L., Pullon, R.M., Birks, J. et al. .

[13]Solanki et al.  conducted a comparable study to assess different systolic 
parameters in women with pre-eclampsia and those who are normotensive, 
discovering a statistically signicant difference in mean stroke volume 
between the two groups examined. The stroke volume recorded for women 
with pre-eclampsia and normotensive individuals was 73.3 ± 14.19 ml 
versus 70.8 ± 3.22 ml, respectively, which aligns with our study results of 
77.51 ± 5.36 ml versus 70.0 ± 4.5 ml, respectively.

The outcomes of our study (6796.93 ± 618.28 vs. 5600.0 ± 500.0) were 
. [13],similar to those reported by Solanki et al  who evaluated cardiac 

output in 40 patients. In their ndings, cardiac output for pre-eclamptic 
patients was 6600.85 ± 4.56 ml/min, in contrast to 5600.1 ± 1.77 
ml/min, which was noted to be signicantly elevated. Our results also 

[14]align with those of Dennis et al. , who examined systolic parameters 
among pre-eclamptic women and healthy pregnant individuals. In 
their study, 40 pre-eclamptic participants and 40 healthy pregnant 
women underwent Doppler echocardiography to assess cardiac 
output, revealing higher values in the PIH group compared to the 
controls (4789 ± 14 vs. 4109 ± 59 ml/min). They concluded that 
untreated pre-eclampsia is associated with increased cardiac output, 
primarily due to a rise in stroke volume.

CONCLUSION
Pre-eclampsia is a multifaceted condition that can arise unexpectedly 

 (15)and impact various systems, especially the cardiovascular system.  
This research indicates that signicant alterations in cardiovascular 
dynamics are present in individuals with preeclampsia, which can be 
assessed through echocardiography. Therefore, this study highlights 
the crucial need to recognize this group of preeclamptic patients who 
are at a greater risk for developing cardiovascular issues later in life by 

(16)getting timely echocardiograms. 
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EPSS 7.83 ± 0.92 6.5 ± 0.8
LVOT 19.27 ± 1.84 20.0 ± 1.5
FS 40.84 ± 3.78 36.5 ± 3.0
LVEF 60.54 ± 3.80 65.0 ± 2.5
LA VOLUME 27.75 ± 2.05 26.0 ± 1.8
SV 77.51 ± 5.36 70.0 ± 4.5
CO 6796.93 ± 618.28 5600.0 ± 500.0
MVA 3.53 ± 0.53 3.8 ± 0.4
lv MASS 212.30 ± 17.46 190.0 ± 15.0
LV mass index 130.72 ± 12.46 110.0 ± 10.0
SI= SV/BSA 47.71 ± 3.93 43.5 ± 3.2
MCOT 0.351 ± 0.019 0.340 ± 0.015
IVRT 0.094 ± 0.007 0.080 ± 0.005
LVET 0.250 ± 0.015 0.260 ± 0.012
PASP 17.08 ± 1.21 16.0 ± 1.0


