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Cardiovascular 
System - Disorders

What is it?
High blood pressure. May be Primary or 
Secondary. 3 Stages – Prehypertension (HTN), 
Stage 1, and Stage 2.

Blood pressure (BP) is a dynamic number that 
can vary greatly. It depends on basic factors 
like fluid volume (too much fluid), or 
resistance (stiffened blood vessels). 

Blood pressure is measured by mmHg which 
mean millimeters of mercury (Hg). BP readings 
can be taken in many places but limbs with 
fistulas and dialysis access should not be used. 
In mastectomy patient BP should not be taken 
on the affected side.

Remember, the top number is systolic or the 
blood pressure when ventricles are 
contracted, and the bottom number is 
diastolic or the blood pressure when the 
ventricles are relaxed.

Blood vessels like arteries and arterioles are 
able to contribute to changing blood pressure 
by dilating (widening) or constricting 
(shrinking). When arteries become damaged 
or have deposits of plaque in them they are 
less capable of changing size to accommodate 
changes. Blood pressure also varies between 
vessels with arteries having much higher 
pressure than veins.

Let’s talk numbers
Diagnosing HTN is based off of a running 
average over multiple measurements due to 
the nature of BP. Below are some averages 
but keep in mind each patient may present 
differently and numbers may vary.

Hypertension (HTN)

Type Systolic Diastolic

Normal 100-120 60-80

Prehypertension 120-140 80-90

Stage 1 140-160 90-100

Stage 2 160+ 100+

Questions to ask when taking blood 
pressure: In the last 30 minutes have you 

had caffeine, exercised, or smoked?

Arteriosclerosis – Hardening/stiffening of 
artery walls

Atherosclerosis – Narrowing or arteries 
due to plaque

Isolated Systolic or Diastolic HTN
In cases where the Systolic or Diastolic is high 
but the other is normal or pre-hypertensive 
it’s known as isolated HTN. Isolated Systolic 
HTN is more common in elderly and may 
indicate future cardiac issues. Isolated 
Diastolic HTN is usually found in younger 
obese patients, not usually treated with 
medications.

Primary HTN (90-95% of cases) simply means 
HTN with no known cause. It gradually 
develops over time and is usually 
asymptomatic (no symptoms). Known as the 
“Silent Killer”
Secondary HTN (5-10% of cases) means there 
is a known cause for the increased BP like 
fluid retention from Kidney dysfunction.
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• Age (45+ men, 65+ 
women)

• Smoking/chewing 
tobacco

• 2nd hand smoke
• Binge drinking (3+ 

drinks at a time)
• Alcohol (more than 

1 drink/day)

• Obesity (increased 
fluid volume)

• Inactivity (poorly 
trained heart)

• High Sodium Diet 
(++ fluid volume)

• Genetics (parents, 
African American 
[retain more salt])

Common Complications of HTN - continued
Left Ventricular Hypertrophy:
As resistance in vessels increases the heart 
must pump harder with each beat to get 
blood out to the body. The heart compensates 
by building more muscle in left ventricle. This 
increased muscle mass leaves LESS room for 
blood in the ventricle so it becomes less 
efficient. This leads to heart failure.

Hypertensive Retinopathy (retina/disease):
The retina (receives light in eye) needs oxygen 
from blood. The small vessels in the eye are 
damaged in HTN leading to leakage of blood 
which negatively affects vision.

Stroke
HTN can cause clots in vessels that then 
migrate to arteries in the brain that then cut 
off blood supply (ischemic stroke), burst 
arteries (hemorrhagic stoke) that drown the 
brain in blood, often in form of an aneurysm.

Coronary Artery Disease
Buildups of plaque and stiffening of arteries 
that supply heart muscle with blood can lead 
to a Myocardial infarction (a blockage of 
blood reaching heart muscle known 
commonly as a heart attack)

Peripheral Artery Disease
Atherosclerotic issues anywhere in body, leads 
to many issues

Kidney Dysfunction
HTN can damage the specialized cells in 
kidneys which may cause the kidneys to retain 
fluid and drive BP even higher. Kidneys also 
might lose the ability to filter blood properly 
when damaged.

Some Common Risk Factors

Common Complications of HTN
Vessel Damage:
Damaged vessels cannot deliver the amount 
of blood needed. HTN stresses inner lining of 
vessels called ‘shear stress’. Friction increases 
with BP and begins to damage vessels. 
Normally smooth vessels might tear and scar 
(fibrotic tissue), these then begin to catch 
cholesterol/fat/platelets and build up into 
atherosclerotic plaque. They are then less 
flexible and more prone to further injury.

Aneurysms:
HTN can lead to Aneurysms this way which 
are bulges off a vessel that may rupture 
leading to internal bleeding.

A Fusiform Aneurysm is one that is 
symmetrical and a Saccular Aneurysm is a 
bulge. Saccular aneurysms create stagnant 
pools of blood where it may clot.
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Treatment of HTN
Goal of therapy are generally:
Age of 65+ - treat to get below 150/90
Age of 65- - treat to get below 140/90

Lifestyle Changes
• DASH diet - Dietary Approach to Stopping 

Hypertension
• Smoking Cessation
• Reduce Alcohol consumption
• Weight Loss
• Increase Exercise

First Line Medications - (cheap, effective, safe)
• Thiazide Diuretics – Increase excretion of 

water and sodium by kidneys = lower fluid 
volume in vessels

• Calcium Channel blockers – block channels 
that lead to contraction of vascular 
smooth muscles = less resistance in blood 
vessels 

• ACE inhibitors (angiotensin converting 
enzyme) – Block formation of Angiotensin 
2 (vasoconstrictor) and prevent 
aldosterone formation (fluid retention 
hormone)

• Angiotensin 2 Blockers – Block the 
angiotensin 2 receptors = vessels dilate

Second Line Medications
• Aldosterone receptor blockers – prevents 

fluid retention
• Renin inhibitors – Renin is an enzyme that 

converts angiotensinogen -> angiotensin 1 
-> angiotensin 2 and aldosterone which 
retain fluid and causes vasoconstriction

• Alpha-adrenergic blockers – block smooth 
muscle receptors = wider blood vessels

• Central adrenergic inhibitors – blocks 
brain signals that cause heart to beat 
faster and vessels to constrict

Secondary HTN
Secondary is HTN caused by a specific 
condition. Some more common causes are:

• Renal Disease – poor fluid regulation
• Adrenal Gland Disease – Adrenal 

hormones often affect fluid retention
• Obesity – The increased fluid volume 

required to supply body can cause HTN
• Brain tumors and inflammation 

(encephalitis) – Increased pressure in 
brain means heart needs to pump harder 
to get blood up, leads to increase in BP

Diagnosis of HTN
When diagnosing HTN the BP is taken over a 
period of time and averaged. 

Blood tests may be taken to check for organ 
damage or dysfunction such as:
• Creatinine and BUN – When both values 

are elevated it strongly indicates Kidney 
dysfunction

• Glucose – Diabetes is strongly correlated 
with HTN, not fully understood why

• Adrenal Hormones – Elevated levels of 
glucocorticoids may indicate an adrenal 
issue leading to fluid retention

An Electrocardiogram (ECG or                        
EKG) may be taken as a tall R                          
wave may indicate Left                          
ventricular hypertrophy.

A Chest X-ray may show a physically enlarged 
left ventricle and give the physician a better 
idea of the physiological changes that have 
taken place.
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Hypertensive Crises
Hypertension is usually a gradual onset that is 
rarely noticed by the patient and 
asymptomatic. A hypertensive crisis comes in 
two classifications and is much more urgent 
than other forms of HTN.

Hypertensive Urgency
Situation where BP is elevated but there is no 
acute or sudden damage to “target organs” 
(kidney/heart/brain):
• BP usually looks like +180/+110 
• May present as severe 

headache/SOB/Anxiety/Nosebleed 
• Managed with oral HTN medication

Hypertensive Emergency – (malignant HTN) 
When blood pressure is so high it damages 
“target organs” (kidney/heart/brain):
• BP is usually +180/+120 but can happen 

below that depending on patient) 
• May present as chest pain/SOB/back 

pain/ numbness/weakness/vision 
changes/difficulty speaking 

• Can cause: Encephalopathy (brain 
disease) via cerebral edema from leaking 
blood and/or stroke (hemorrhagic)

• Managed with IV medications 
(vasodilator, beta-blocker, calcium channel 
blocker) 

• Often managed in Emergency Room or 
Intensive Care Unit setting as it is a 
Medical Emergency

A lack of Vitamin D can actually 
contribute to HTN due to it’s 

relationship to the Renin-Angiotensin 
system
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