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Abstract

Hypertension in young patients is diagnosed quite frequently. In most cases, a definite cause is not found. Various conditions can 
be the cause of secondary hypertension in young patients. Echocardiography is currently not a necessary modality of investigation 
for diagnosis of hypertension in young patients. But this non-invasive and easily available mode of imaging holds promise in the 
future, both in terms of diagnosis, and therapeutic and prognostic evaluation of patients with hypertension. Newer modalities of 
echocardiography can help in the diagnosis of end-organ damage much earlier than previously used techniques. This article explores 
the possibilities of echocardiogram in the management of hypertension in young patients.
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Introduction

At a time when a deadly pandemic is scourging the human race 
like nothing else in the last 100 years, it is difficult to concentrate 
upon anything else. Still, we must never forget about our duties 
and responsibilities. We must not forget to care for the patients 
who are not suffering from corona virus disease but need our care 
nevertheless. It is by winning these small battles that we will ulti-
mately win the bigger war.

Hypertension is one of the most common long-term diseases 
that afflict human beings. More than 1 billion people suffer from 
hypertension worldwide of which about 80% are from the devel-
oping countries. It is a major risk factor for cardiovascular disease 
including myocardial infarction, heart failure, atrial fibrillation 
(AF), aortic dissection, peripheral arterial disease and stroke and 
cognitive decline. In recent times it has been seen that more and 
more young people below the age of 30 are being diagnosed with 
hypertension. Echocardiography is not the primary mode of inves-
tigation in hypertension and is mainly used as an adjunctive for 

assessing end-organ damage [1]. We shall be reviewing the various 
utilities of Echocardiography in young patients with hypertension.

Causes of hypertension in the young

Even in young patients the most common cause of hypertension 
is primary or idiopathic. Primary aldosteronism, pheochromocy-
toma, Cushing syndrome, renovascular disease, hyperthyroidism, 
coarctation of the aorta, Takayasu arteritis and drug-induced hy-
pertension make up most of the secondary causes. Apart from that, 
in pregnant mothers, pre-eclampsia and eclampsia are important 
causes of hypertension. A detailed physical examination followed 
by blood and urine analysis and some imaging studies will be nec-
essary in most cases. 

Role of echocardiography

Diagnosis, classification and prognosis

Apart from a few causes of secondary hypertension like coarc-
tation of aorta (CoA), echocardiography is usually not required for 
the diagnosis of hypertension. But after the diagnosis is confirmed, 
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it is usually prudent to do a baseline echocardiography to assess 
the extent of end-organ damage, the burden of uncontrolled hyper-
tension and the severity of the disease [2]. 

Echocardiography is recommended in hypertension when a 
structural or ischaemic heart disease is suspected, or the patient is 
suffering from heart failure or a refining of the cardiovascular risk 
is required.

The parameters that are needed to be seen during an echocar-
diographic study along with their normal values are enumerated in 

table 1. Speckle tracking echocardiography with assessment of LV 
global longitudinal strain (LVGLS), radial strain and circumferential 
strain is the new hot cake in the field of non-invasive cardiology. 
The importance of LVGLS lies in the fact that it can diagnose sub-
clinical LV dysfunction much before it is manifested in other param-
eters such as reduced LV Ejection fraction (LVEF) and LV dilatation.

Hypertensive heart disease has been classified by the echocar-
diographic findings. It ranges from mild asymptomatic disease to 
heart failure (Table 2).

Parameter Normal value Remarks/Prognostic Implications
Left ventricular hypertrophy (LVH): 

concentric or eccentric
No Hypertrophy LVH denotes poorly controlled hypertension and increased 

risk of morbidity and mortality [3]
LV mass and geometry: concentric or 
eccentric hypertrophy, 3D echocar-

diography [4]

No hypertrophy Increased LV mass and hypertrophy denotes poorly controlled 
hypertension and increased risk of morbidity and mortality; 
eccentric hypertrophy may be due to dilatation as a sequelae 

of Ischaemic Heart Disease (IHD)

LV systolic function; LV Ejection Frac-
tion (EF) (Simpson’s biplane method)

>55% Low ejection fraction may imply sequelae of IHD and/or Heart 
Failure with Reduced Ejection Fraction (HFrEF) and portends 

poor prognosis [5]
LV Global Longitudinal Strain (LVGLS); 

Speckle tracking Echocardiography;
Radial strain, circumferential strain

LVGLS: -18% to -22%;
Can detect subclinical LV 

dysfunction not detected by 
EF [6]

Reduced LVGLS or circumferential strain may imply sequelae 
of IHD and/or Heart Failure with Reduced Ejection Fraction 

(HFrEF) and portends poor prognosis [7]

Regional Wall Motion Abnormality 
(RWMA)

No RWMA Denotes IHD and portends poor prognosis, urgent intervention 
is required

Mitral E velocity, Deceleration time, A 
velocity

E/A>1 These parameters can classify the degrees of diastolic dysfunc-
tion and help diagnose Heart Failure with preserved Ejection 

Fraction (HFpEF) [8]
Tissue Doppler: Mitral Annular e 

prime velocity
Lateral >10cm/s

Medial >8cm/s [9]
These parameters can classify the degrees of diastolic dysfunc-
tion and help diagnose Heart Failure with preserved Ejection 

Fraction (HFpEF)
E/e prime Less than 8 [10] >15 denotes severe diastolic dysfunction

LA Size <4 cm in males
<3.8 cm in females

Increased LA size denotes uncontrolled hypertension, in-
creased LV End Diastolic Pressure (LVEDP), a/w metabolic 

syndrome and is a harbinger of poor prognosis [11]
LA volume Less than 28 ml/m2 Volumes more than 34 ml/m2 portends poor prognosis and 

increased risk of heart failure, AF, stroke and death [12]
Pulmonary Artery Systolic Pressure 

(PASP)
Less than 30 mmHg at 

rest, less than 40 during 
exercise.

Increased PASP may indicate increased LA pressure from 
increased LVEDP and LV failure [13].

Table 1: Echocardiographic assessment of hypertension in young.
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Therapeutic implications

Echocardiography plays and important part in the therapeu-
tics of hypertension. Coarctation of Aorta needs a particular line 
of management, either surgical or catheter-based correction of the 
defect. In other cases of hypertension, echocardiography will guide 
to a more tailored management.

LVH denotes poor control of hypertension and warrants stricter 
control of blood pressure. Low ejection fraction or diastolic dys-
function [15] with symptoms and signs of heart failure will require 
treatment of fluid overload, and other heart failure management 
along with control of hypertension [16]. RWMA indicates isch-
aemic heart disease and may need angiography with subsequent 
revascularisation if that particular myocardial segment is viable. 
Very poor LVEF may require tapering of the blood pressure medi-
cations in view of the frequently lowered BP in this subset of pa-
tients. Increased LA size and volume or decreased LA function sig-
nals to poor hypertensive control and/or LV dysfunction leading to 
increased LVEDP, which will again warrant a thorough assessment 
and more stringent control of hypertension. Lifestyle modifications 
are necessary and smoking cessation and strict glycaemic control 
in hypertensive patients are of paramount importance.

Conclusion

Echocardiography is currently not a dominant diagnostic mo-
dality in young patients with hypertension. But prognostically and 
therapeutically it plays a major role, particularly when hyperten-
sion is associated with structural or ischaemic heart disease. Vari-
ous parameters in the echocardiographic assessment of a hyperten-
sive heart signifies increased risk of major cardiovascular adverse 
events (MACE) in these patients and leads to the possibility of bet-
ter blood pressure control and reduction in subsequent mortality 

and morbidity. With rapid development of echocardiographic tech-
niques, the role of this non-invasive radiation free modality in the 
diagnosis, treatment and prognostic classification of hypertension 
is expected to increase.

Class I: Subclinical diastolic dysfunction by echocardiography without left ventricular hypertrophy (LVH)
Asymptomatic patients with abnormal left ventricular relaxation/stiffness by Doppler echocar-

diography, a common finding in hypertensive individuals >65 years
Class II:
IIA:
IIB:

Left ventricular hypertrophy (LVH)
with normal functional capacity (NYHA Class I)

with abnormal functional capacity (NYHA Class ≥ II)
Class III: Heart failure with preserved ejection fraction (HFpEF)
Class IV: Heart failure with reduced ejection fraction (HFrEF)

Table 2: Classification of Hypertensive Heart Disease [14].
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