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•  Cardiac pathology affects vascular flow 
–  BP = CO x SVR 
–  Common cardiac lesions 

•  What we share 
–  Genetic lesions 

•  Cellular level 
•  Affects valve function 
•  BAV  
•  Dissection 
•  Repair 
•  Case  

–  Acquired lesions  
•  Stiffness 
•  Plaque 
•  Aneurysms 
•  Case 

BP = CO x SVR Any cardiac disease may affect flow through 
the cardiovascular system 

Left ventricular and aortic valve abnormalities 
mainly affect arterial hemodynamics and are 
seen throughout the entire system. 
 

www.insideultrasound.com 

Left Sided Pathology 
Aortic Cardiac output 

Aortic regurgitation: “Water-Hammer Pulse”  
Rapid upstroke and rapid fall in diastole,  

CHF, cardiomyopathies, tamponade,  
Low CO seen throughout cv system, 

Large pulse wave followed by small secondary wave 
 

Aortic Stenosis 
Anacrotic Pulse:  delayed upstroke 

 

Combined AS/AR: Pulsus Bisferiens  
Double peaks 

Cardiac Tamponade or constrictive pericarditis; 
Diminished pulses during inspiration 

 

Factors affected by Cardiac output 

High cardiac output Low cardiac output 

Chronic anemia 
Carcinoid syndrome 

Congestive heart failure 
 

Chronic hypercapnia 
Multiple myeloma 

Cardiac valve problems 
Atrial fibrillation 

Sepsis CAD low EF 

Beriberi heart disease Diastolic dysfunction 

Sickle cell anemia pericarditis 

Pregnancy Anemia 

Obesity cardiomyopathy 

Hepatic disease Systemic hypertension 

Cardiac arrhythmias Cardiac tamponade 
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Low Cardiac Output  

www.insideultrasound.com 

Low Cardiac Output  

Lancet 2016;388:276-84 

Aortic lesions decreasing cardiac output 
Low Cardiac Output  Low Cardiac Output  

Aortic lesions decreasing cardiac output 

Aortic Stenosis combined with 
Insufficiency 

Low Cardiac Output  Low Cardiac Output  
Cardiac Tamponade 
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Shock! 

Low Cardiac Output  

Left atrial appendage thrombus 
 as a result of atrial fibrillation 

Common cardiac sources occluding 
vascular flow 

Thrombus can form on prosthetic valves 

Common cardiac sources occluding 
vascular flow 

High Cardiac Output  

The cellular level affects everything! 

 
Genetics  

De Backer J European Heart Journal (2015) 36,2131-2133 

Fibrillin-1 and friends are in the business of  creating 
elasticity and structure by controlling the release and 

balance of MMPs and collagen 
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Genetics  

Kielty CM, Sherratt MJ, Shuttleworth CA, Journal of Cell Science 115,2817-2828(2002)@ The Company of Biologists Ltd 
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 Ascending aortic media 
.  

Tadros T M et al. Circulation 2009;119:880-890 

Normal NOT Normal 

 
Genetics  

We MUST have both structure 
and flexibility 

 
Genetics  

Schematic of normal mitral valve histology.  

Delling F N , and Vasan R S Circulation 2014;129:2158-2170 

 
Genetics  

Endothelial layer covers valves 
 Provides cushion from the pulsatile flow of the cardiac cycle 

 
Genetics  

Annual Review of Pathology: Mechanisms of Disease Vol.7:161-183 

Structure = function 

 
Genetics  

Drake, Zimmerman, Sidebotham. In Practice of Clinical Echocardiography 5th ed. Otto CM 2016 

Bottom line is Balance: 
MMPs , Collagen and Elastin  

•  MMPs are responsible for the elasticity of the vessel walls,     
  Excessive = Elastic 

•  Deficient MMPs mean too much collagen, collagen is 
associated with integrity and structure, 

  Deficient = Disruptive 
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Collagen is our friend,.. most of the time 

Cardiovascular calcification current controversies and novel concepts J.L. Ruiz et al./Cardiovascular Pathology 24(2015)207-212 

 
Valve Function  Bicuspid aortic valve 

Riti Mahadevia et al. Circulation. 2014;129:673-682 

Hemodynamic flow changes from raphe location Aortic Dissection 

Hemodynamic cycle 

Circulation. 2008;117:2802-2831 

Aortic Dissection 

Location determines treatment Stiffness comes from Arteriosclerosis  

 
Stiffness  
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Calcification leads to stiffness  

 
Stiffness  

Central blood pressure: current evidence and 
clinical importance 
Eur Heart J. 2014;35(26):1719-1725. doi:
10.1093/eurheartj/eht565 
   

Williams B, The Aorta and Resistant 
Hypertension, JACC Vol 53:5 

Decreased pulsatlity of the aortic root 

 
Stiffness  

Cavalcante et al. Aortic Stiffness: Central Perspectives JACC Vol 57, No.14,2011:1511-2222 

  
Arteriosclerosis with lipid deposition is known as Atherosclerosis.  

 
Plaque  

U.S. National Library of Medicine 

•  Collagen the major stress-
bearing component of the 
entire circulatory system. 

•  Aneurysms can form in 
areas with high-stress or 
weaken/injured tissues… 

•  and from atherosclerosis. 

 
Plaque  

Philipp E. Bartko et al. JACC 2017;70:1232-1244 

 
Everything begins, and hopefully ends, at the cellular level! 

 
Bottom Line: MMPs Rule  

1.  Takes a team 
 
2.  It all begins at the 

cellular level 

3.  Genetic: MMP 
  Excessive = Elastic 

 
4.   Acquired: MMP  

 Deficient = Disruptive 

5.   Losartan 
 
6.   It ain’t over yet… 

Conclusions  


