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ABSTRACT Essential hypertension is most common type among two type of hypertension. It is associated with in-
flammation and  dysfunction of endothelial. Endothelial dysfunction Is decreased release of NO from en-

dothelial and  dilation of artery. It’s a early step in artherosclerosis and thrombogenesis in hypertensive patients.

AIMS AND  OBJECTIVES : compare  Pulse Wave Velocity with Flow Mediated Dilation, considering Flow Mediated Di-
lation as the gold standard non-invasive method for assessment of endothelial dysfunction.

MATERIAL AND METHODS: The retrospective study. Total 50 patients of essential   hypertension of 2years duration 
were included .data  was collected from radiology and medicine department. Flow mediated dilation was measured at 
brachial artery after hyperemia and after glyceryl  trinitrate sublingually.

RESULT:40 patients had endothelial dysfunction. Maximum Patients with duration of 18 to 24 month had endothelial 
dysfunction(100%).  the prevalence of endothelial dysfunction as determined by PWV analysis is also approximately 80%; 
this is almost similar to that detected by FLOW MEDIATED DILATION

CONCULSION:Endothelial dysfunction and its severity is increased with duration of essential hypertension. Pluse wavw 
velocity and flow mediated dilation has similer sensitivity and specificity for diagnosis of dysfunction.

Introduction
Cardiovascular diseases comprise  Ischemic heart disease, 
hypertension and cerebrovascular disease.  In India, 31.5 
million  and 34 million hypertensives in rural and  urban 
populations respectively.  two types of hypertension: pri-
mary (essential) and secondary .Recent studies suggest 
Essential hypertension and its complications  are due to 
inflammation and dysfunction of endothelium. Essential hy-
pertension is associated with functional and morphological 
alterations of the endothelium. 

The vascular endothelium is an active paracrine, endo-
crine, and autocrine organ. It is responsible for the regu-
lation of vascular tone and the maintenance of vascular 
homeostasis.  Endothelial dysfunction is a key early step 
in the development of atherosclerosis. It is also involved 
in plaque progression and other atherosclerotic complica-
tions. Endothelial dysfunction is characterized decrease the 
bioavailability of vasodilators, particularly nitric oxide (NO), 
and/or an increase in endothelium-derived contracting fac-
tors. The resulting imbalance leads to an impairment of 
endothelium-dependent vasodilatation, which is the func-
tional characteristic of endothelial dysfunction.  In addition, 
endothelial dysfunction also produces pro-inflammatory, 
proliferative, and pro-coagulatory states that favor all stag-
es of atherogenesis. In that form the status of an individual 
endothelial function may serve as a marker of an unfavora-
ble cardiovascular prognosis.  Endothelial dysfunction is 
believed to be the precursor of atherosclerosis.

Endothelial function can be assessed invasively and non-
invasively. Endothelium dependant vasodilatation is the 
most important mode to evaluate one of the measures of 
endothelial behavior in vivo. Using either pharmacologic 
or mechanical agonists, the endothelium is stimulated to 
release various molecular effectors that alter underlying 
smooth muscle cell tone. Endothelial function can be as-
sessed with the use of agonists that stimulate the release 
of endothelial NO, such as the cholinergic agonists ace-
tylcholine and methacholine. The gold standard approach 
involves measuring quantitatively the change in the coro-
nary vessel diameter in response to intracoronary infusion 
of these short lived rapidly acting agents.

During the last few years, a number of non-invasive tech-
niques have been developed to assess endothelial func-
tion in humans. These techniques are easily applied to the 
peripheral conduit arteries and can be used to detect pa-
tients at risk of atherosclerosis. The most commonly used 
non-invasive method involves assessment of the brachial 
artery diameter and forearm circulation in response to is-
chemia. The details of these techniques are discussed be-
low.

Thus assessment of endothelial function for early detection 
of dysfunctional state before the appearance of atheroscle-
rotic plaques is important to reduce the global burden of 
cardiovascular, cerebrovascular and other atherosclerosis 
related events.
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AIMS AND OBJECTIVES
compare  Pulse Wave Velocity with Flow Mediated Dila-
tion, considering Flow Mediated Dilation is the gold stand-
ard non-invasive method for assessment of endothelial 
dysfunction.

To correlate severity of endothelial dysfunction  and dura-
tion of hypertension.

MATERIAL AND METHODS
The retrospective study was carried out  from record of ra-
diology department and medicine department by using a 
standardized proforma. Total 50 patients ,  attending the 
outpatient department and admitted in various medical 
wards, in tertiary care hospital during August 2012 to July 
2013   were included.

Study was approved by institute ethical committee.

INCLUSION CRITERIA
Patients recently diagnosed as essential hypertension (Du-
ration < 2 years)

Patients in age  group of 30 to 80 years.

EXCLUSION CRITERIA
• Patients with hypertension with duration > 2 year and 

severe or malignant hypertension.
• Patients with co-existing diabetes mellitus and  ischem-

ic heart diseases. 
• Patients with visible atherosclerotic plaques in the bra-

chial artery as evidence on high resolution ultrasonog-
raphy.

Measurement of brachial artery diameter and flow medi-
ated dilation by pluse wave velocity by ultrasonography 
were done in normal state, 1 minute after inducible hyper-
emia and 5 minute after0.5mg glyceryl trinitrate sublingual. 
hyperaemia was produced by inflation of cuff of sygnome-
nometer for 50 mmHg above systolic blood pressure for 5 
min.

RESULT
Out of 50 study patients, 40 had endothelial dysfunction.
The maximum number of patients was in age group 51-60 
years:24 patients (48%) endothelial dysfunction is maxi-

mum in age group 71-80 years:3 patients(100%) , followed 
by age group 61-70 (92.30%) .Male were 66%  in which 
87% had endothelial dysfunction. Out of 34% females, 
68% had endothelial dysfunction. Endothelial dysfunction 
in hypertension < 6 months(40%) and in duration >18-24 
months(90%).  In table no.1 the prevalence of dysfunction 
increases with increasing duration of hypertension and also 
severity of endothelial dysfunction increases with increase 
in duration of hypertension.  the prevalence of endothe-
lial dysfunction as determined by PWV analysis is also ap-
proximately 80%; this is almost similar to that detected by 
FLOW MEDIATED DILATION.table no.2 .

Duration Of

Hypertension
No. Of 
Patients

Patients 
With Dys-
function

Percentage

< 6 Months 5 2 40

6 - < 12 Months 6 3 50

12 - < 18 Months 19 17 89

 18 – 24 Months 20 18 90

Total 50 40 80

TABLE SHOWING THE SENSITIVITY AND SPECIFICITY 
OF PULSE WAVE VELOCITY (Considering flow mediated 
dilation as gold standard)

Endothelial function 
by PWV

Patients with 
endothelial 
dysfunction

Patients with 
healthy en-
dothelium

Total

Dysfunctional en-
dothelium 32 8 40

Healthy endothelium 8 2 10
Total 40 10 50

CONCLUSION
Prevalence of endothelial dysfunction and its Severity of 
endothelial dysfunction increases with increasing duration 
of hypertension. The sensitivity and specificity of pulse 
wave velocity to determine endothelial dysfunction is al-
most similar to that of flow mediated dilation .there is gen-
eral consensus that flow mediated dilation is better meth-
od of two and is currently considered to be gold standard 
method. Further studies are warranted to resolve the mat-
ter.
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