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Introduction to Cardiology

Aspects of Heart Function r ,




Heart Systems

° “Pump”
- Musculature
- Valves

* “Plumbing”
- Coronary arteries

» "Electrical’
- Conducting tissue




Normal Heart Anatomy
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1. Blood saturates with
oxygen from the
lungs and returns to
the heart (left atrium)

artery to aro’,

Image courtesy of teachnet.ie



1. Blood saturates with
oxygen from the
lungs and returns to
the heart (left atrium)

2. Blood passes to the
main pumping
chamber (left
ventricle)
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1. Blood saturates with
oxygen from the
lungs and returns to
the heart (left atrium)

2. Blood passes to the
main pumping
chamber (left
ventricle)

3. Blood is pumped out
to the other organs
through the arteries
and delivers oxygen

Image courtesy of teachnet.ie



jugular vein
(also subclavian
vein from arms)

pulmonary
artery

superior
vena cava

inferior
vena cava

trunk and legs

4. Blood returns from
oyt the organs to the
heart (right atrium)

mesenteric
arteries

renal artery

iliac artery
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4. Blood returns from
the organs to the
heart (right atrium)

5. Blood passes to the
secondary pumping
chamber (right
ventricle)
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4. Blood returns from
the organs to the
heart (right atrium)

5. Blood passes to the
secondary pumping
chamber (right
ventricle)

6. Blood is pumped
back to the lungs to
refill with oxygen
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Coronary Arteries
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Right coronary
artery

Image courtesy of www.nim.nih.gov



Electrical System of the Heart
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Heart Disease

Scope and At-Risk Populations r 1




Heart Disease Death Rates, 2019-2021,
All Race, Ages 35+, by County

Age-Adjusted,
Average Annual
Rates (per 100,000)

[ 10.4-289.4
[ 289.5-331.1
[ 331.2-376
I 375.1-438
B 4381-859

:] Insufficient Data

Data source and
methodology found at:

- www cdc.govidhdsp/maps/
. atlas/statistical-methods

Virgin

All adults: Heart disease death rates for 2019 through 2021 for adults aged 35 years and older by county

Image courtesy of
www.cdc.gov
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Figure 1. Absolute and age-adjusted mortality for ischemic and other heart disease in the United States, 1970 to 2022.
Absolute (A) and age-adjusted (B) mortality for ischemic heart disease (acute myocardial infarction in bright red, chronic ischemic

heart disease in dark red) and other heart disease (blue) from 1970 to 2022 in the United States. * See Figure 2 for other heart disease
subtypes.

King SJ et al, ] Am Heart Assoc. 2025
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Risk Factors for Heart Disease

Who gets heart disease?
- High Blood Pressure

- Cigarette Smoking

- Family History

- High Serum Cholesterol
- Obesity

- Sedentary Lifestyle

- Male Gender
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Relative Risk of Myocardial Infarction
by Smoking Status and Gender

y - 5_
o 2l | e 3.5
.~’ ; 2 3_/
i _ Y% 0 Nonsmoker
- T 4 : ’ 21 B Smoker
— 1.5
/ "vﬁl - 1 1
SMOKING 05
IS VERY .0 . .
}m:.,b.G.mRous E Female

17



Measure the part of the abdomen that
enters the room first
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Cardiovascular Risk Reduction from Lifestyle Changes
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Mediterranean Diet & Major CV Events (PREDIMED)

Control Diet Mediterranean Diet
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e Study: Impact of Exercise on Cardiovascular Risk
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Heart Disease

Screening and Prevention r 1




Coronary Artery Disease

Normal cut-
section of

F atty material
s deposited
in vesselwall

artery wall

4 Narrowed

artery
becomes
blocked by
ablood clot

Image courtesy of www.nim.nih.gov

Tear in artery wall

Macrophage cell

Cholesterol deposits

Red blood cell

Macrophage foam cell

Fat deposits
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How a Heart Attack
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Myocardial Infarction
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Signs and Symptoms of
Heart Disease

Chest discomfort or pressure
- “an elephant sitting on my chest’

Shortness of breath
Palpitations

Swelling of feet, ankles, or legs
Dizziness or light-headedness
Rapid weight gain
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What people expect
a heart attack to be like

* Crushing chest pain
 Sudden, intense

 Falling to the floor—Ilike in
the movies




What a heart attack
can really be like

« Early vague symptoms (especially in women)
that slowly intensify

» Pain or discomfort can be relatively mild,
intermittent

» Variety of symptoms may signal danger
- Shortness of breath
- Nausea/vomiting

- Sweating
- Light-headedness

28



Vascular Disease:
Official Screening Guidelines

* Abdominal aortic * High blood pressure
aneurysm - annually in everyone 18
- one-time ultrasound in oFolder
men (age 65-75) who e Abnormal
hetv.e ever smoked cholesterol
* Aspirin - all men age > 35, women
- discuss with patients at age > 45

Increased risk

www.ahrq.gov

AL



Coronary Calcium Scoring

Calcification

Coronary
calcium

Coronary artery Location of coronary calcium
with calcification scan imaging section

Image courtesy of
www. nhlbi.nih.gov
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Coronary Calcium Scoring

Images courtesy of
www.healthcare.philips.com and
www.rochestermedicalcenter.com
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Coronary Calcium Scoring Iin
Asymptomatic Patients

» Calcium score predicts all-cause mortality
independent of standard risk factors and
with more power

* No calcium - > 99% survival at 10 years

* The more calcium detected, the higher the
risk of death over a 10-year period

Budoff MJ et al. JACC 2007; 49:1860
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Risk by Calcium Score after Risk by Framingham
Assessment
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N=1,302 N=5,876 N=3,194

Shaw U et al. Radiology 2003; 33
228:826



Preventing Heart Disease

American Heart Association “Simple 7~

1) Get active

2) Eat better

3) Lose weight

) Stop smoking

) Control cholesterol

) Manage blood pressure
) Reduce blood sugar

~N O O b W
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CYRELCEWEVE

* Heart disease
remains prevalent

* Prevention is
possible

* More accurate risk
assessment IS
available

* Treating risk factors
reduces risk
significantly

* Lifestyle changes

often have greater
benefits than
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¥ Cleveland Clinic

Every life deserves world class care.
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