THE PLASTIC HEART

Reversing Cardiovascular Aging Through Structural Remodeling
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THE SMALL HEART PHENOTYPE

THE SEDENTARY HEART THE ATHLETIC HEART
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Collagen
Cross-1linking /
Fibrosis.

ATROPHY & STIFFNESS COMPLIANCE & VOLUME

The sedentary heart physically shrinks. The Left Ventricle loses the
chamber size required to pump effectively against systemic pressure.



THE STIFFNESS CASCADE

Effective Arterial Elastance (Ea)

X-ray View ! Mechanism: Loss of Elastin
- Collagen Cross-1linking.

Collagen

* Result: Increased Pplse Wave |
Velocity. + - PWV: >12 m/s (High)

» Consequence: HFpEF (Heart Failure
with Preserved Ejection Fraction).

The heart pumps against a brick wall.
Stiff arteries reflect energy back
too early, increasing the afterload
on the Left Ventricle.
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QUANTIFYING BIOLOGICAL AGE

MODELFLOW AORTIC AGE
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The Gold Standard. Measures AI Analysis. Gap = 7-14
intrinsic stiffness. years in at-risk patients.
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BENCHMARK: Masters Athletes (>25 years training)
possess aortas biologically 25-30 years
younger than chronological age.
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THE CRITICAL WINDOW
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After age 65, collagen cross-linking becomes permanent.
You must intervene while the heart 1s still malleable.




THE DOSE-RESPONSE RELATIONSHIP
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KEY INSIGHT: Casual exercise saves the neck arteriles but leaves the
central heart stiff. Only committed exercise preserves the engine.
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THE LEVINE PROTOCOL

=
1 LONG SESSION. (>1 Hour).
| Function: Aerobic Base.

| 1STRENGTH SESSION.

| Function: Metabolic Support. |
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Function: Reh'ac:-dleling'. |

I_2-3 MODERATE SESSIONS. |
1 Function: Maintenance.

CLINICAL OUTCOME (2-Year RCT)
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