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Arteriolosclerosis: Aging versus chronic progressive disease
Clinical pathologic correlation

Definition:
-

-
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Arteriolosclerosis is a legacy term that does not translate well into the molecular era. It
literally means “arteriolar hardening”, based on the loss of vessel wall compliance. This
correlates to the microscopic findings of “hyaline” changes in the vessel wall, and the
underlying pathology of hyaline arteriolosclerosis..
o The term “hyaline” means “glassy” referring to the shiny appearance of the
vessel wall in H&E staining.
Arteriolosclerosis is part of the spectrum of degenerative changes seen in the circulatory
system seen in aging, hypertension and diabetes mellitus. These are collectively labeled
arteriosclerosis, and consist of:
o Atherosclerosis
o Arteriolosclerosis
o Mönckeberg medial sclerosis: this is an archaic term that refers to dystrophic
calcification in the medial arterial wall. It was thought to be benign for many
years. Now it is appreciated that dystrophic calcification occurs in areas with
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degenerative or necrotic pathology. The finding of calcification in the wall of any
artery, even breast, indicates an increased risk of atherosclerosis systemically,
warranting further screening for disease.

-

-

Atherosclerosis is typically described in arteries and hyaline arteriolosclerosis in
arterioles. The problem with this designation is that there is no sharp division between
the large elastic aorta, medium-sized muscular arteries, small arteries and the arterioles,
which lack an elastic membrane and have only 1-2 smooth muscle layers. For this
reason, the anatomical pathologic correlation in diabetes mellitus is designated:
o Macrovascular
 Elastic and muscular arteries: atherosclerosis
 Small muscular arteries and arterioles: hyaline arteriolosclerosis
o Microvascular
 Small arterioles and capillaries (specifically retina, glomerulus and
peripheral nerves).
Hypertension and aging only develop macrovascular disease.

-

Pathology of arteriolosclerosis
o Hyaline arteriolosclerosis
 Diagnosed as a thickening of the wall of small arteries and
arterioles due to a homogenous smooth material, seen
only by microscopy. It has a time frame of years to
decades.
 It represents a degenerative process that allows the
buildup of plasma proteins from the plasma, mostly
complement, and extracellular matrix from smooth muscle
cells in the arteriolar wall.
 There is weakening of the vessel wall that can lead to
either:
• Dilation → microaneurysm formation with rupture
(e.g. hemorrhagic stroke)
• Stenosis →occlusion (e.g. CHF, glomerulosclerosis)
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o Hyperplastic arteriolosclerosis
 Thickening of the arteriolar wall by proliferating smooth
muscle cells and matrix.
 It results in stenosis of the lumen.
 It is seen in chronic severe hypertension, particularly in the
kidney.
o Fibrinoid necrosis
 The buildup of proteins in the small artery/arteriole wall
appears as amorphous pink material by H&E microscopy. It
has a time frame of weeks to months.
 It can be seen in 2 pathologic processes:
• Immune complex (IC) vasculitis (e.g. polyarteritis nodosa): The
protein is the immune complexes.
• Hypertensive emergency: Barotrauma damages the endothelial
cells, allowing plasma proteins to leak into the vessel wall. The
protein is mostly
fibrinogen.
 Fibrinoid necrosis is a
misnomer as it is not “fibrinlike”. The protein is fibrin or IC.
It is not necrosis, but a buildup
of proteins in the vessel wall
due to endothelial damage.
Pathophysiology of arteriolosclerosis
o It is seen in 3 conditions:
 Aging: considered a “wear and tear” degenerative process, the
mechanisms are not well understood.
 Hypertension: high blood pressure accelerates the aging processes.
 Diabetes mellitus: there are 3 pathologic processes described: reactive
oxygen species from increased ETC activity due to hyperglycemia, toxicity
of advanced glycosylated end-products and osmotic damage from
↑sorbitol produced by the aldose reductase pathway.

Arteriolosclerosis in specific organs:
Kidney (nephrosclerosis)
-
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Hyaline arteriolosclerosis involves the radial arteries and the arterioles of the
glomerulus (see image below).
o Diabetes mellitus: both afferent and efferent arterioles of the glomerulus
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o Hypertension: afferent arteriole only.

Vessel
A Aorta
B Renal
C Radial
arteries
-
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Pathology
Atherosclerosis
Atherosclerosis
Hyaline
arteriolosclerosis

Presentation
Abdominal pain
Hypertension
Chronic renal
failure

Pathology of hyaline arteriolosclerosis in the kidney (see image above) = nephrosclerosis
o The progressive stenosis and ultimate occlusion of the radial artery and
glomerular arterioles ①also causes glomerulosclerosis ②.
o Glomerulosclerosis results in loss of perfusion of the tubule-interstitium with
interstitial fibrosis ③.
o Progression of disease is staged by eGFR:
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Presentation of nephrosclerosis
o Symptoms: none until stage 4 renal failure with fatigue from anemia due to
↓erythropoietin.
o Signs: hypertension due to hypervolemia
o Testing: ↑creatinine and ↓eGFR

Heart (congestive heart failure (CHF))
-
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Hyaline arteriolosclerosis affects unnamed small vessels in the myocardium.
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Pathology:
o Hyaline arteriolosclerosis: stenosis to occlusion
o Volume of tissue lost with any given occlusion is subclinical for ischemic pain
o There is progressive loss of cardiac output over years-decades.

-

Presentation of CHF
o Symptoms:
 Left ventricular failure: shortness of breath from pulmonary edema
 Right ventricular failure: edema from increased intravascular pressure
o Signs:
 LV-CHF: S3 and crackles
 RV-CHF: pitting edema, hepatomegaly, JVD
o Testing:
 ↑BNP
 Chest X-ray: cardiomegaly, bilateral “butterfly wing” hilar consolidation,
Kerley B lines
 Ejection fraction < 40-50%

Brain (hemorrhagic stroke, vascular dementia)
-
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Hyaline arteriolosclerosis has 2 patterns of intracerebral hemorrhage:
o Small penetrator arteries that take-off at right angles to arteries.
 Lenticulostriate arteries (middle cerebral artery): basal ganglia
• These account for >50% of hemorrhagic strokes
 Thalamostriate arteries (posterior cerebral artery): thalamus
 Unnamed penetrators (basilar artery): pons and midbrain
o Subcortical white matter arteries
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-
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Microbleeds in the white matter of the subcortex leads to a step-wise
loss of mental function called vascular dementia.

Pathology:
o Weakening of the vessel wall leads to microaneurysm formation, called CharcotBouchard aneurysms.
o Rupture of the wall leads to intracranial hemorrhage, of varying sizes.
 Small bleeds can resolve, leaving only small areas of old liquefactive
necrosis, called lacunar infarcts. Small ischemic strokes also cause
lacunar infarcts.
 Large bleeds lead to hemorrhagic stroke.

© 2020, ClinicoPath LLC. All rights reserved.

www.MedicalSchoolCompanion.org

-

o Major risk factor is hypertension. Other risk factors include diabetes mellitus and
cigarette smoking.
Presentation:
o Hemorrhagic stroke:
 Symptoms:
• Sudden onset of headache, N&V, and loss of function over
minutes (touched by the “Hand of God”).
• Smaller lesions show cognitive changes (i.e. mood and cognition)
and movement abnormalities (i.e. dystonia, chorea). Larger
lesions have loss of consciousness.
 Physical examination findings depend upon the vessels that bleed.
 Testing: imaging
o Vascular dementia
 Characterized by a “step-wise” pattern of progression over months to
years. Each subcortical bleed leads to drop in function.
• This pattern of white matter bleeds leading to dementia is
sometimes called Binswanger dementia
Amyloid vasculopathy
Vascular dementia can also be caused by cortical bleeds from
amyloid vasculopathy. The amyloid accumulates in and weakens small
cortical arteries. This can lead to grey matter bleeds and a step-wise loss of
mental function.
Amyloid vasculopathy can overlap white matter hyaline
arteriolosclerosis and the two are difficult to distinguish clinically.

Aging as a chronic progressive disease
-

8

Chronic progressive diseases follow a timeline in which there is no symptoms in early
disease as the loss of function can be compensated for by homeostasis and then
adaptation. (for more discussion, see: General Pathology, Homeostasis and
adaptation).
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-

-
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During the period of functional reserve, diagnosis depends on screening tests. Examples
include renal function testing with eGFR (Stages 1-3), type II diabetes mellitus (GGT) and
thyroid testing in Hashimoto thyroiditis (↑TSH with a normal T4).
Increasing age is associated with a decrease in functional reserve. In advanced old age,
frailty is the term to describe the status in which the smallest challenge leads to failure.
This is comparable to chronic disease, and correlates with severe disease.
Organ systems in old age:
o Kidney:
 1/3 of glomeruli are lost by age 75 years. There is a decrease in GFR of 1
mL/min/year after age 30.
 Pathology: nephrosclerosis (i.e. arteriolosclerosis, glomerulosclerosis and
interstitial fibrosis)
o Heart:
 Left ventricular ejection fraction decreases from its young adult
maximum of 80% to 70% at age 80 years.
 Pathology: decreased compliance, usually associated with fibrosis. An S4
is considered a normal finding after age 75 years. There is increasing
dependence on the atrial component. The elderly usually have left atrial
dilation and ↑wall thickness. Atrial fibrillation is seen in 5-10% of
individuals > 80 years old.
o Brain:
 There is a decrease in brain volume after age 65 years. This is matched
with a decrease in blood flow to the brain of 10-20%.
 No test yet is sensitive enough to detect mild cognitive decline.
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Pathology: shrinkage is greater in white matter than grey matter. No
specific pathologic process is described for aging, but the hippocampus
shows an increase in senile plaques and tau bodies.

Is aging an inevitable and “natural” process, or is it a disease?
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Arteriolosclerosis: Aging versus chronic progressive disease
Do You Know It?
1. What is the difference between arteriolosclerosis and arteriosclerosis?

2. Describe the pathology and causes of
a. Hyaline arteriolosclerosis
b. Hyperplastic arteriolosclerosis
c. Fibrinoid necrosis

3. What are the 3 commonest conditions in which one finds arteriolosclerosis?

4. Describe arteriolosclerosis in the
a. Kidney
b. Heart
c. Brain

5. What is the commonest intracranial bleed
associated with hypertension? What vessel does
the bleeding arise from?

6. Name the arteries:
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