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Objectives

Know the etiology, risk factors and complications of
hypertension, so as to be able to identify patient risk
factors amenable to treatment by lifestyle modification,
and to investigate patients appropriately for causes of

secondary hypertension.

Key principles to be discussed.

1. Raised systemic blood pressure is a major cause of morbidity and
mortality.

2. Hypertension can cause or contribute to: atherosclerosis, left

ventricular hypertrophy, chronic renal failure, cerebrovascular disease

and retinopathy.

Normal values for blood pressure.

Causes of secondary hypertension.

Genetic and environmental factors contributing to the aetiology of

essential hypertension.

6. Pathology of blood vessels (blood vessels changes) in both primary and
secondary hypertension.
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If you want to read the lecture from Robbins click here


https://drive.google.com/file/d/1PquHgyAnViUqSXS7sm1WoFFClPsuZwNd/view?usp=drivesdk

( Hypertension
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Definition W
J

A sustained systolic pressure in excess of 140 mm Hg or a sustained
diastolic pressure more than 90 mm Hg. (>140/90)in at least 3

different readings

Common problem
(25% of
population)

Complications alert
to diagnosis but
late.

Asymptomatic until
late
-Silent Killer-
painless.

In the early stages
of HTN there are
few or no
symptoms.



https://www.nejm.org/doi/full/10.1056/NEJMoa1511939
https://www.nejm.org/doi/full/10.1056/NEJMoa1511939
https://www.nejm.org/doi/full/10.1056/NEJMoa1511939

( Hypertension ]

Hypertension is an important factor which contributes in development of:

/4

Aortic dissection

Congestive heart failure &
Ml

Complication |*®
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3 Cerebrovascular accidents
(stroke)

Coronary heart disease &
Cardiac hypertrophy

Retinopathy &Renal
failure



Risk factors for hypertension

% Hereditary: Genetics-family history  Diet, particularly sodium intake
** Race: African-Americans ¥ Lifestyle-stressful
% Gender: Men & postmenopausal women % Heavy alcohol consumption
% Age % Diabetes
% Obesity & Sedentary or inactive lifestyle % Use of oral contraceptives
HTN classification
Can be classified based on:
Etiology / cause Clinical features
Primary / Essential Secondary Malignant (5%) Benign

Hypertension Hypertension (5-
(95%) 10%)



Classification of Hypertension based on
etiology/cause

Primary / Essential

Hypertension (95%) Mechanisms largely unknown. It is idiopathic.

> glomerulonephritis
» Renal artery stenosis
» Renal vasculitis

Renal D
> polycystic disease
» Chronic renal disease
» Renin producing tumors
» Adrenocortical hyperfunction (Cushing syndrome,
primary aldosteronism, congenital adrenal
hyperplasia
» Hyperthyroidism / Thyrotoxicosis
Endocrine » Hypothyroidism / Myxedema
» Pheochromocytoma
. » Acromegaly
Sec:nndd:crr\gnl-‘lay&?;t:;')slon » Exogenous hormones (glucocorticoids, estrogen
[ and oral
contraceptives]

it can be due to pathology in: > Pregnancy-induced

» Coarctation of aorta

» Vasculitis e.g.Polyarteritis nodosa
Vascular *» Increased intravascular volume

» Increased cardiac output

» Rigidity of the aorta

» Psychogenic
» Increased intracranial pressure
> Sleep apnea
» Acute stress, including surgery

Neurogenic




Classification of Hypertension based on Clinical

features
Benign:
o The BP is at modest level (not very high) Females
O It can be idiopathic HTN or secondary HTN slides
O Fairly stable over years to decades.
o Compatible with long life.

Malignant 5% :

O Itis seenin 5% of HTNsive patients.
The diastolic pressure is usually over 120mmHg
O Itis associated with:

»

@)

of renal failure
> Retinal hemorrhage and exudate, with/without
papilledema

> Leads to death in 1 or 2 years if untreated.




Regulation Of Blood Pressure

Females
Definition of Blood pressure: slides

is a function of cardiac output and peripheral vascular resistance
There are 2 hemodynamic variables that are involved in the regulation of BP :
1- Cardiac output and 2-Peripheral vascular resistance
BP = Cardiac Output x|Peripheral Resistance

Cardiac Output Peripheral resistance

it is the resistance of the arteries to blood flow. When

is affected by blood volume the arteries constrict the resistance increases and when
and is dependent on sodium they dilate the resistance decreases. Peripheral
concentrations. resistance is regulated at the level of the arterioles.

Arterioles are also known as resistance vessels.
Peripheral resistance is determined by three factors:
Note: An increased blood flow in the arterioles

induces vasoconstriction to protect tissues against

hyperperfusion.
|

Autonomic activity:

sympathetic activity Pharmacologic agents:
constricts peripheral vasoconstrictor drugs Blood viscosity:
arteries. increase resistance, while increased viscosity
vasodilator drugs increases resistance.

decrease It.



Females

Regulation Of Blood Pressure Slides

Drop in blood
pressure

l

Angiotensin organ
453 amino acid long

> ENDOCRINE FACTORS:
role of renin- angiotensin-
aldosterone in regulating BP

Kidney Angiotensin |
10 amino acid long

&p)
Angiotensin
&—— converting enzyme =
ACE
Angiotensin I lungs

8 amino acid long l

Aldosterone secretion

Elevated blood pressures (—/‘

made by:Lama Alotaibi



Regulation Of Blood Pressure

Normal BP is maintained by a balance between factors that induce vasoconstriction (e.g.
angiotensin Il and catecholamines) and factors that induce vasodilation (e.g. kinins,
prostaglandins and nitric oxide).

BLOOD VOLUME HUMORAL FACTORS
Sgdium o Constrictors Dilators
Mineralocorticoids Angiotensin |1 Prostaglandins
Atrial natriuretic peptide Catecholamines Kinins
Thromboxane NO
Leukotrienes
Endothelin
BLOOD — | cARbDiac || , pERIPHERAL [l IS
PRESSURE OUTPUT RESISTANCE lonic (pH, hypoxia)
CARDIAC FACTORS Constrictors Dilators
B a-adrenergic B-adrenergic
Contractility NEURAL FACTORS

ENDOCRINE FACTORS: Renin, Angiotensin, ADH, Aldosterone

B.
Atrial natriuretic peptide )
l Volume overload
Excretes Na*
and water
Vasodilation ‘
volume

f volume constriction ; Increased volume
* Excess detary sodium

| A - |

{Low volume or low resistance,
can also be renal anery stenosis) - |rl\afml‘z;:;cmbon
Re : Na* * Hyperaldostercaesm
W * Increased sodium resorplion
(Gelman, Bartter, and

Liade syndromes)

N@!b’m  S— Increased resistance
Kadney « Increased sympathatc tone

(9.9.. pheochromocytoma)
e Increased renin-angtensin -
aldosterone ans

Liver I
Renn
1 Anootenem n
Angio-
ey ANCPONEOE | i
MNEROgn Angohnsm conveting
enzyme

Endathalaim o manu heccime

Renin-angiotensin-aldosterone and atrial natriuretic peptide rule




Pathogenesis of essential hypertension

Specific Mechanism were only in females slides

Kidney

Defect in renal
sodium
homeostasis:

e reduced renal
sodium excretion is
a key initiating
event in most
forms of essential
hypertension.

® Decreased
sodium excretion -
> |eads to increase
in fluid volume
(feel thirst -> drink
water) and
therefore ->
increase in cardiac
output and
therefore ->
elevated BP.

e This is usually
due to defect in cell
membrane
function affecting
the Na/Ca
transport.

CNS

Functional
vasoconstriction:
abnormality in
vascular tone such
as increased
sympathetic
stimulation will
cause
vasoconstriction
leading to
increased
peripheral
resistance.

Structural
abnormality in
vascular smooth
muscle also leads
to increased
peripheral
resistance.
(Born with
abnormal blood
vessels with low
capacity)

Also rare gene disorders can
cause HTN by increasing renal
sodium reabsorption e.g.
Liddle syndrome.

e Liddle syndrome is an
inherited autosomal
dominant type of HTN, that
begins in childhood. It is
caused by mutations of the
epithelial sodium channel
protein (ENaC) which leads to
increased sodium
reabsorption in the renal
tubules (followed by water),
which leads to hypertension.
® Reabsorption of sodium is
also correlates with
potassium loss
(hypokalemia).

The difference between Defect in
renal sodium homeostasis ->
manifested at late age, >40s

Liddell syndrome -> early during
childhood



Females

Environmental factors slides

1 smoking , Alcohol

2 Stress, Physical inactivity

Environment
al factors

3  obesity, Fat Consumption

4 Oral contraceptives

Family history

Heavy Salt Consumption

3 { (e 174
Smoking Obesity ﬁ
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Inactivity :

D:abetes

RISK FACTORS FOR ESSENTIAL HYPERTENSION



Pathogenesis Of Essential Hypertension

Essential Hypertension

Event When does it occur ?
in hypertension, both increased Essential HTN occurs when the
blood volume and increased relationship between cardiac
peripheral resistance contribute to output and peripheral resistance

the increased pressure. is altered. Multiple genetic and
Essential HTN However reduced environmental factors ultimately
renal sodium excretion in the increase the cardiac output
presence of normal arterial and/or peripheral resistance
pressure (initially) is probably a (BP = Cardiac Output x

key initiating event. Peripheral Resistance)



GENETIC INFLUENCES \ + ‘ ENVIRONMENTAL FACTORS \

Defects in Defects in vascular
renal sodium Functional smooth muscle

hemostasis ¥asoconsRiciion growth and structure

T P — T —— B E——
Inadequate sodium
excretion

\

Salt and water
retention

{ Natriuretic
' Y \

tPlasma and ECF LilLl » 1 Vascular » 1 Vascular wall

volume reactivity - thickness

f

t Cardiac output
(autoregulation)

t Total peripheral
resistance

I-‘ HYPERTENSION m

iC) Elsevier. Kumar et al: Robbins Basic Pathology 8e - www.studentconsult.com



Atrial Natriuretic peptide/factor/hormone ~ ...

(cardiomatrine/cardiodilatine/atriopeptin)

slides

It is a protein/ polypeptide/ hormone secreted by the heart muscle cells in the
atria of heart (atrial myocytes).

It is a powerful vasodilator and is involved in the homeostatic balance of body
water, sodium, potassium and fat.

It is released in response to high blood volume. It acts to reduce the water, sodium
and adipose loads on the circulatory system, thereby reducing blood pressure.

It has exactly the opposite function of the aldosterone secreted by the zona

glomerulosa.

Effects of ANP :

in the kidney

eDecreases
sodium
reabsorption and
increases water
loss.

¢ |nhibits renin
secretion, thereby
inhibiting the the
kidney renin—
angiotensin—
aldosterone
system.

e Reduces
aldosterone
secretion by the
zona glomerulosa
In of the adrenal
the adrenal glands
cortex.

e Promotes
vasodilation.

* Increases the
release of free
fatty acids from
adipose tissue.




Morphology of blood vessels in HTN:

Females
slides

Atherosclerosis. HTN is a major risk factor in AS.

® Accelerate atherogenesis

® Arteriosclerosis (particularly in the kidney), lead to thick wall and narrow

lumen

Hyaline arteriolosclerosis

Hyperplastic arteriolosclerosis

® Seenin benign hypertension

® (Can also be seen in elderly and
diabetic patients even without
hypertension.

e Can cause diffuse renal ischemia
which ultimately leads to benign
nephrosclerosis

® Characteristic of malignant
hypertension.

e Can show onion-skinning on
histology causing luminal
obliteration of vascular lumen

e May be associated with
necrotizing arteriolitis and
fibrinoid necrosis of the blood
vessel.

Lumen become small and thick Hyaline
arteriosclerosis: hyalinosis of arteriolar
wall with narrowing of lumen.
Irreversibly

Hyperplastic arteriolosclerosis
hyalinosis of arteriolar wall with (onion
skinning) causing obliteration loose if
space of vascular lumen

Hyaline/ Benign hypertension

hyperplastic/malignant hypertension
showing onion skinning

hyperplastic/malignant hypertensmn
showing fibrinoid necrosis. §3 Zaaar




Females

Left ventricular cardiac hypertrophy  sides

also known as left HTN induces left
sided Longstanding poorly Left ventricular ventricular pressure
hypertensive treated HTN hypertrophy is an overload which leads to
. can a left sided adaptive response to hypertrophy of the left
cardiomyopathy/ hypertensive % P ventricle with increase in
hypertensive heart TERIE @ FEEREE. pressure the weight of the heart
disease) overload due to HTN. and the thickness of the
LV wall
1 2 3 4

Less amount of blood here

Normal heart Left ventricular hypertrophy

Normal Hypertrophy
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Systemic hypertensive cardiac disease males slides

History of hypertension or extracardiac
anatomical evidence of HTN

LVH:concentric with absence of other cause of
LVH

The free LV wall is > 2cm and the weight of the
heart is > 500 grams

Long-term: dilatation and wall thinning
Treatment of HTN helps recovery

Normal Hypertrophy



Complications in HTN

The organs damaged in HTN are:

Cardiovascular

1- Left ventricular
cardiac hypertrophy
(left sided
hypertensive
cardiomyopathy/
hypertensive heart
disease)

2- Coronary heart
disease

3- Aortic dissection
4-heart failure
(hypertensive heart
disease)

Kidney

1-Benign
nephrosclerosis
2- Renal failure in
untreated or in
malignant
hypertension

Hypertensive
retinopathy is
especially seen in
malignant
hypertension.

Hemorrhage,
infarction leading
to
Cerebrovascular
accidents
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) KEYWORDS
® systolic pressure > 140 mmHg
Hypertension e diastolic pressure > 90 mmHg
® Most common
e Idiopathic
e Defect in renal sodium homeostasis
® Functional vasoconstriction
Pri /E fial e Structural abnormality in vascular smooth muscle
fimary/essentia ® Gene disorder : Liddle syndrome
Hypertension
e Due torenal, endocrine, vascular, neurological
Secondary ° g;?mkc))l\?a:rs]éular disease is the most common
hypertension
. e Modest level
Benign e Hyaline arteriosclerosis (pink)
hypertension e renalischemia
_ e \ery high ( over 120 mmhg)
Mallgnapt e Hyperplastic arteriolosclerosis (onion skin)
hypertension e Fibrinoid Necrosis




MCQ

1- Which of the following best defines hypertension?

A)Elevated systolic and
diastolic blood pressure
on at least 3 separate
occasion

B)Elevated systolic blood
pressure on at least 3
separate occasions

C)Elevated systolic and/or
diastolic blood pressure
on at least 3 separate
occasions

D)Elevated diastolic blood
pressure on at least 3
separate occasions

2- Peripheral resistance is regulated predominantly at the level of:

A)Arterioles

B) Arteries

C)Veins

D) Capillaries

3- A sustained blood pressure in excess of how much is considered

hypertension? (according to these slides)

A)140/90 B)128/79 C)120/80 D)115/65
4- The etiology of primary hypertension is usually:
A)Cardiogenic B)Neurogenic C)Unknown D)Renal

5- Malignant HTN have diastolic pressure over:

A) 75

B)110

C)100

D)120




MCQ

6- Which of these can be seen in elderly and diabetic patients even without

hypertension?

A- Hyperplastic
arteriolosclerosis

B) Left-Sided
cardiomyopathy

C) Hyaline
arteriolosclerosis

D- Atherosclerosis

7-Liddle syndrome is caused by a mutation of which gene?

A)ENaC B) TGFBI C)ABL1 D) MTHFR
8-All the following are complications of hypertension
except?
. . . Raynaud’s
A)Kidney failure B)Stroke C)Retinopathy
phenomenon

9- A patient living with hypertension for 10 years ( 160 / 100 ). In the last 3 months, his blood pressure was

(200/120) and creatinine level was elevated. A biopsy of renal artery represents one of the following?

A)Fibrin
arteriolosclerosis

b)Polyarteritis
nodosa

C)Hyperplastic
arteriosclerosis

D) None of the
above

10- Hyperplastic arteriolosclerosis and fibrinoid necrosis are characteristics of which of the following diseases?

A)Benign hypertension

B)Diabetes mellitus

C)Hyperlipidemia

D)Malignant hypertension




Cases ..

1-.A 40-year-old woman comes to the clinic due to 2 months of headaches and an irritating sound in
her left ear. The patient states the sound is similar to a ‘whooshing,” and she has noticed that it
matches the timing of her own heartbeat. Past medical history is significant for asthma. Current
medications include albuterol and inhaled corticosteroids as needed. Temperature is 37.0 °C (98.6
°F), pulse is 80/min, and blood pressure is 170/95 mmHg. Body mass index (BMl) is 32 kg/m2. On
physical exam, cardiac and lung examination is within normal limits. A systolic bruit is heard below
the left ear. Abdomen is soft and nontender, and bowel sounds are present. There is a bruit present
over the abdomen on auscultation. Further evaluation of this patient is most likely to reveal which of
the following?

A.Elevated free cortisol on | B.Elevated CO2 on pulse C. Elevated renin levels D. None
24-hour urinalysis oximetry

2- A 76-year-old man presents with difficulty breathing. He says that he becomes short of breath at
night unless he uses three pillows to prop himself up. Measurements of vital signs reveal normal
temperature, mild tachypnea, and a blood pressure of 180/100 mm Hg. Physical examination
discloses obesity, bilateral 2+ pitting leg edema, hepatosplenomegaly, and rales at the bases of both
lungs. An X-ray fi Im of the chest shows mild enlargement of the heart and a mild pleural effusion.
Echocardiography reveals left ventricular hypertrophy without valvular heart

A. Hypertensive heart B. Renal failure C.Dilated cardiomyopathy D. Acute cor pulmonale
disease

3- A 19-year-old girl is brought to the emergency room with heart palpitations and dyspnea. Her past
medical history is significant for an unrepaired atrial septal defect (ASD). Physical examination
reveals cyanosis, distended jugular veins, hepatosplenomegaly, and a systolic ejection murmur. This
patient has most likely developed which of the following complications of congenital heart disease?

A) Aortic aneurysm B) Myocardial infarction C)Pneumonia D)Pulmonary
hypertension




Pathology team

Shahad Alshehri Hessa Alamer Muhannad Alotaibi

Joud alahmari a8 Abdulaziz Nasser

Norah albahily Abdulaziz Alobathan%
Shoug Albattah Faris Alturaiki
Marwah Ahmed Tarig Alshamrani

Ritaj alsubaie Waleed Alanazi

Elaaf Albadi Abdulaziz Alanazi

Contact us at : pathology.444ksu@gmail.com



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24

