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HYPERTENSIVE VASCULAR DISEASE
Arteriolosclerosis
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A sphygmomanometer or a Digital blood pressure monitor 
is used to measure BP, and both provide two key 
values: systolic and diastolic pressures





Types of hypertension

• According to severity:

Benign (95%) versus malignant (5%)
• According to cause(etiology):

Primary (essential) (95%) versus secondary (5%)
Depending on whether a clear underlying cause can be identified.

Primary hypertension has no significant identifiable cause, unlike secondary 

hypertension which has identifiable underlying factor.

• Another way to classify: systolic or diastolic 

hypertension.
By deciding the side of circulation that is affected by high 

blood pressure readings.

Hypertension can be classified in several ways:



Malignant hypertension 

➢ 5% (also known as accelerated HTN).
▪ 5% of hypertensive patients may experience attacks of markedly elevated blood pressure, with 

systolic values exceeding 200 mmHg and diastolic values rising above 120 mmHg. This severe state 
is known as malignant hypertension, also referred to as accelerated hypertension.

▪ Despite the name “malignant”, it is not related to malignancy; the term reflects its extremely poor 

prognosis if untreated.

➢ a rapidly rising blood pressure that, if untreated, leads to death within 1 to 
2 years.

➢ systolic pressures > 200 mm Hg or diastolic pressures > 120 mm Hg.
➢ It also can lead to end-organ damage, consequently renal failure and retinal 

hemorrhages, plus other end-organ damage.

➢ usually superimposed on preexisting benign hypertension (either essential 
or secondary). In many cases, it is related to uncontrolled hypertension whether 

primary/secondary.



Hypertension (HTN) has the following potential complications:

• stroke (CVD) &multi- infarct dementia
• atherosclerotic coronary heart disease
Hypertension can contribute to the development and accelerate 

atherosclerosis within the coronary arteries.

• cardiac hypertrophy and heart failure (hypertensive 
heart disease)

Chronic pressure overload induces left ventricular hypertrophy, 
which may eventually progress to heart failure, producing what is 
termed hypertensive heart disease. 

• aortic dissection
Hypertension can additionally weaken the aortic wall, predisposing 
to aortic dissection.

• renal failure
• retinal hemorrhages

Uncontrolled hypertension of any underlying etiology can lead to a wide 
range of complications collectively referred to as target-organ damage:



Types of hypertension- according to
etiology

1 essential (idiopathic) hypertension (95%)

2 secondary hypertension:

- Most common of secondary: renal disease or renal artery 
narrowing (renovascular hypertension)

- Other less common: many other conditions….



Most common of all

Most common of 
secondary causes

The doctor only mentioned the 
name of each category (red boxes)



Pathogenesis of essential HTN

The pathogenesis of essential hypertension is multifactorial and involves both 

genetic factors and environmental influences.

Genetic factors
Genetic factors that are related to essential hypertension might be related to:

• familial clustering of hypertension

• Gene polymorphism: angiotensinogen polymorphisms and angiotensin II receptor 
variants; polymorphisms of the renin-angiotensin system.

• Susceptibility genes for essential hypertension: genes that
control renal sodium absorption, etc…

• Environmental factors modify the impact of genetic 
determinants

stress, obesity, smoking, physical inactivity, ↑ salt consumption



Blood vessels in HTN- Morphology

• HTN is associated with arteriolosclerosis (small arterial
disease).

The most affected vessels in hypertension are small arteries, particularly arterioles, 
leading to arteriolosclerosis.

• Two forms of small blood vessel disease are hypertension-
related:

1 hyaline arteriolosclerosis

2 hyperplastic arteriolosclerosis



▪ hyaline arteriolosclerosis, is associated with benign hypertension. 
▪ It is called “hyaline” because of the pinkish, homogeneous material that causes 

the thickening of the arteriole wall. This thickening eventually leads to luminal 
narrowing, which has important consequences for the tissues supplied by 

these arterioles.
▪ The luminal narrowing and the pinkish material within the arteriole wall result 

from leakage of plasma proteins across injured endothelial cells. 

▪ Hypertension causes micro-trauma to the endothelium, and this injury allows 
plasma proteins to leak into the arteriole wall.

▪ This process also triggers an inflammatory response, and the smooth muscle 
cells lining the media produce extracellular matrix proteins, further 
contributing to wall thickening. 

▪ These changes represent the vessel’s response to the chronic hemodynamic 
stress imposed by hypertension.

1-Hyaline Arteriolosclerosis



1- Hyaline arteriolosclerosis
• Ass. with benign hypertension

• homogeneous pink hyaline thickening of arteriolar walls

• luminal narrowing

• leakage of plasma components across injured endothelial cells
into vessel walls

• increased ECM production by smooth muscle cells in 
response to chronic hemodynamic stress

hyaline thickening 



Hyaline arteriolosclerosis: Complications
Remember: Hyaline arteriosclerosis can affect any organ

Most significant in kidneys➔ nephrosclerosis (glomerular scarring).

In kidneys, chronic damage to the arterioles eventually leads to nephrosclerosis (or 

glomerular scarring),  and over time, this can progress to chronic renal failure.

Other causes of hyaline arteriolosclerosis(without the presence of 

hypertension):

1. elderly patients (normo-tensive), as a part of the aging process.

2. diabetes mellitus



2- Hyperplastic arteriolosclerosis

• With severe (malignant) hypertension.

• "onionskin" concentric laminated thickening of arteriolar walls

• luminal narrowing

• reduplicated basement membrane

• fibrinoid vessel wall necrosis
(necrotizing arteriolitis)

➢ The hallmark of this condition, seen under the microscope, is the onion skin 
appearance of the arterioles. This appearance results from concentric laminated 

thickening of the arteriole wall, which leads to luminal narrowing and can even 
cause complete occlusion. These changes develop following recurrent attacks of 
very high blood pressure.

➢ Another abnormality that can be observed in malignant hypertension is fibrinoid 
visceral wall necrosis, also called necrotizing arteriolitis.



Onion skin appearance Necrotizing arteriolitis



Q: What does (reduplicated basement membrane) 
mean ?

A: It means that the basement membrane will have 
multiple layers instead of the normal one, so it 
becomes thicker than normal and is functionally 
considered abnormal and results in reduced blood 
flow to the tissue.

The presence of these multiple layers will give the 
appearance of the onion when it is cut. This is 
termed ( onion skin) appearance.



Physiology Quiz 6

https://docs.google.com/forms/d/e/1FAIpQLScCgAXU87Y_3WJ3Excejyd-7Z-G1X5vAK6g5WEcOmz9TTgkSw/viewform?usp=publish-editor
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