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• 75 year old male with previous 3V CABG 2009 

 

• Develops sxs of DOE over past 6 months 

 

• On exam, diminished carotid upstroke 

• II/VI harsh late peaking systolic murmur; soft S2 

• Radiation of murmur to neck 

• Diminished carotid upstroke 

 
 

Patient Case 



 

2D echo 



 

Etiology: Calcific Aortic Stenosis (AS) 
Mechanism of Stenosis is Similar to Atherosclerosis1 

• Mainly solid calcium deposits  
within the valve cusps  

• Similar risk factors to Coronary  
Artery Disease (CAD) 

• High coincidence of CAD and AS  
in same individual2 

• 6th, 7th, and 8th decades of life 

• Calcific AS is leading cause of aortic valve replacement 

 

1.  Otto. Circulation. 1994;90:844-853. 

2.  Otto. NEJM. 1999;341:142-147. 
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Disease Etiology 
Aortic Stenosis is Predominantly a Degenerative Disease 

 lung B, Baron G, Butchart E, et al. Eur Heart J. 2003;24:1244-1253. 

Etiology of Single Native Left-Sided Valve Disease 



 

Triad of Symptoms 

• Angina 

•    - Increased oxygen demand due to LV hypertrophy 

•    - Reduced coronary flow reserve 

•    - Subendocardial ischemia 

• Syncope 

•     - Arrhythmias (AFIB, NSVT, transient AV block) 

•     -  Vasodepressor reflexes 

• CHF 

•     - Afterload mismatch; diastolic dysfunction 



 

  Prognosis 

• Survival after onset of symptoms is 50% at 2 years and 20% at 5 
years2 

• Intervention for severe aortic stenosis should be performed 
promptly once even minor symptoms occur2 



 

Aortic Stenosis Severity Classification 

Indicator 
Stage A: 
At Risk 

Stage B: 
Progressive 

(Mild) 

Stage B: 
Progressive 
(Moderate) 

Stage C: 
Asymptomatic 

(Severe) 

Stage D: 
Symptomatic 

(Severe) 

Jet Velocity 
(m/s) 

< 2.0 2.0 - 2.9 3.0 – 3.9 
 

> 4.0 
 

 
> 4.0 

 

Mean Gradient 
(mmHg) 

< 20 20 – 39 > 40 > 40 

Valve Area 
(cm2) 

< 1.0 < 1.0 

Valve Area 
Index (cm2/m2) 

< 0.6 < 0.6 

Nishimura RA, et al. Circulation. 2014;129. 

AHA/ACC Guidelines 2014 
Guidelines 



 

Timing of Aortic Valve  
Replacement (AVR) 

Recommendations COR LOE References 

AVR is recommended with severe high-gradient AS who have symptoms by history or on 
exercise testing (stage D1) 

I B (10, 57-59) 

AVR is recommended for asymptomatic patients with severe AS (stage C2) and LVEF <50% I B (61, 62) 

AVR is indicated for patients with severe AS (stage C or D) when undergoing other cardiac 
surgery 

I B (63, 64) 

AVR is reasonable for asymptomatic patients with very severe AS (stage C1, aortic velocity > 
5.0 m/s) and low surgical risk 

IIa B (65, 66) 

AVR is reasonable in asymptomatic patients (stage C1) with severe AS and decreased exercise 
tolerance or an exercise fall in BP 

IIa B (27, 38) 

AVR is reasonable in symptomatic patients with low-flow/low-gradient severe AS with 
reduced LVEF (stage D2) with a low-dose dobutamine stress study that shows an aortic 
velocity > 4.0 m/s (or mean pressure gradient > 40 mm Hg) with a valve area < 1.0 cm2  at any 
dobutamine dose 

IIa B (67-69) 

AVR is reasonable in symptomatic patients who have low-flow/low-gradient severe AS (stage 
D3) who are normotensive and have an LVEF > 50% if clinical, hemodynamic, and anatomic 
data support valve obstruction as the most likely cause of symptoms 

IIa C N/A 

AVR is reasonable for patients with moderate AS (stage B) (aortic velocity 3.0–3.9 m/s) who 
are undergoing other cardiac surgery 

IIa C N/A 

AVR may be considered for asymptomatic patients with severe AS (stage C1) and rapid disease 
progression and low surgical risk 

IIb C N/A 

AS=aortic stenosis; AVR=aortic valve replacement by either surgical or transcatheter approach; BP=blood pressure;  
COR= Class of Recommendation; LOE=Level of Evidence; LVEF=left ventricular ejection fraction; N/A=not applicable. 

Nishimura RA, et al. Circulation. 2014;129. 

ACC/AHA 2014 Guideliines 



• Surgical aortic valve replacement has been  the standard 

of care and treatment of choice in patients with severe 

AS.   

 

• However, over 30% of patients are not candidates for 

surgical AVR due to comorbidities (LV dysfunction, 

advanced age, COPD, etc). 

 



 

Risk Stratification of Severe,  
Symptomatic Aortic Stenosis Patients 

  

Low  
Operative Risk  

(Must Meet ALL Criteria in 
This Column) 

Intermediate 
Operative Risk  
(Any 1 Criterion  
in This Column) 

High  
Operative Risk  
(Any 1 Criterion  
in This Column) 

Prohibitive 
Operative Risk  
(Any 1 Criterion  
in This Column) 

STS PROM1 < 3% 
AND 

3% to 8% 
OR 

> 8% 
OR 

Prohibited risk with 
surgery of death or 
major morbidity (all-
cause) > 50% at 1 year 
OR 

Frailty2 None 
AND 

1 Index (mild) 
OR 

> 2 Indices  
(moderate to severe) 
OR 

Major organ 
system compromise 
not to be improved 
postoperatively3 

None 
AND 

1 organ system 
OR 

No more than 2  
organ systems 
OR 

> 3 organ systems 
OR 

Procedure specific 
impediment4 

None Possible procedure-
specific impediment 

Possible procedure- 
specific impediment 

Severe procedure- 
specific impediment 

1. Use of the STS PROM to predict risk in a given institution with reasonable reliability is appropriate only if institutional outcomes are within 1 standard 
deviation of STS average observed/expected ratio for the procedure in question. 

2. Seven frailty indices: Katz Activities of Daily Living (independence in feeding, bathing, dressing, transferring, toileting, and urinary continence) and 
independence in ambulation (no walking aid or assist required or 5-meter walk in <6 s). Other scoring systems can be applied to calculate no, mild-,  
or moderate-to-severe frailty. 

3. Examples of major organ system compromise: Cardiac—severe LV systolic or diastolic dysfunction or RV dysfunction, fixed pulmonary hypertension; 
CKD stage 3 or worse; pulmonary dysfunction with FEV1 <50% or DLCO2  <50% of predicted; CNS dysfunction (dementia, Alzheimer’s disease, 
Parkinson’s disease, CVA with persistent physical limitation); GI dysfunction—Crohn’s disease, ulcerative colitis, nutritional impairment, or serum 
albumin <3.0; cancer—active malignancy; and liver—any history of cirrhosis, variceal bleeding, or elevated INR in the absence of VKA therapy. 

4. Examples: tracheostomy present, heavily calcified ascending aorta, chest malformation, arterial coronary graft adherent to posterior chest wall,  
or radiation damage. 

Nishimura RA, et al. Circulation. 2014;129. 

AHA/ACC 2014 Guidelines 



 

The Eyeball Test 



 

 

Transcatheter Aortic Valve Replacement 
Global Timeline 

Significant body of TAVR evidence with 4 large U.S. trials  
and 5 NEJM publications. 

CoreValve US FDA 

Approval 

Extreme Risk 

January  

2014 

SAPIEN US FDA 

 Approval  

High Risk 

October  

2012 

• More than 100,000 TAVR implants globally since 1st introduced commercially in 2007 

• More than 60 countries 

 

SAPIEN US FDA 

Approval  

Extreme Risk 

Iliofemoral 

November  

2011 

2014 2012 2011 2007 2013 2009 2008 2010 

CoreValve US FDA 

Approval 

High Risk 

June  

2014 

CoreValve® Device 

1st TAVR Platform 

Approved in 

2007 

To view the complete CoreValve Instructions for Use visit: manuals.medtronic.com 



• Tri-leaflet bovine pericardial tissue 

•   Balloon expandable cobalt chromium frame 

•   20, 23, 26 mm, 29mm valves 

•   14 – 16 French sheath 

•   Needs rapid pacing for   

•    deployment 

•    TF, TA, TAo deployment 

 

Edwards Sapien 3 

• Tri-leaflet bovine pericardial 
tissue 
•  Balloon expandable cobalt 
chromium frame 
•Needs rapid pacing for   
   deployment 
•   TF, TA, TAo deployment 
 



 

Edwards SAPIEN Transcatheter Heart Valve 

Deployment 

1

5 



 

PARTNER TRIAL: Cohort B 



 

 

 Medtronic Evolut R 

ORMC first in Central Florida to deploy this valve 
14 French equivalent 
First recapturable and repositionable device  
on the market 

•self expanding nitinol frame 
•pacemaker requirement 
•23mm, 26, 29,31mm devices 

 



 



 

CoreValve U.S. Pivotal Trial High Risk Study  
Optimal TAVR Outcomes 

High Survival 
The CoreValve Platform demonstrates high survival 
rates that outperform the standard of care at one year. 

Low and Stable Major Stroke Rate 
The CoreValve Platform demonstrates a low stroke rate 
out to one year. 

The Proof: 

Adams DH, et al. Transcatheter Aortic-Valve Replacement with a Self-Expanding Prosthesis N Engl J Med. 2014;8;370:1790-8. 

To view the complete CoreValve Instructions for Use visit: manuals.medtronic.com 

~20-25% needed new pacemakers post-TAVR vs 10% with surgery 



 
• “Iliac on a stick” 

TAVR Mayhem 



 

Valve Embolization 

•  
 



 

Valve Embolization 

 



 

 

Coronary occlusion 



Heart Valve Team 



 

Patient Evaluation at Heart Valve Clinic 

Example of Testing Conducted  
at a Heart Valve Clinic 

• CT Scan  

• Echo  

• Labs  

• EKG  

• Physical Exam  

• STS Score  

• Independent Living  

• Gait Test/Grip Strength  

• MMSE2  

• NY Heart Failure Class  

• Catheterization 

 

 



 

Hybrid Operating Room 

  



 

Growth of TAVR at ORMC 

Fiscal Year Number of TAVRs 

2013 26 

2014 31 

2015 50 

2016 73 

2017 90 (and counting!) 



 

Statistics  (N = 270) 

ORMC (%) National 
Average(%) 

30 day/discharge mortality 1.85 7 

One year mortality 12.6 23.7 

Stroke 3 4.1 

Permanent pacemaker 14 17 

Vascular complications 4 8-15 (Meta) 



Hospital Course 

• Calculated STS score ~ 7.5 

• Much debate on best approach 

 

• Pt underwent successful TAVR with 29mm Corevalve 

from transfemoral approach. 

 



 

Post-operative Course 

• Seen at 30-day follow-up.  Echo gradients significantly 

improved. Mean gradient 7 mmHg. Trivial AI. 

 

• Sxs of dyspnea on exertion significantly improved.  

 

 







 

Post-TAVR echo 





 

Conclusions 

 

• TAVR has become the standard of care in patients 
with severe AS who are deemed inoperable or high 
risk for standard AVR 
 

• TAVR is now approved for use in intermediate risk 
patients (STS score 3 -8). 
 

• Successful implementation of TAVR requires a 
cohesive team of cardiologists and surgeons, state-
of-the-art infrastructure and a supportive hospital 
administration. 
 
 

 
 



 • 49  year old male with no previous cardiac history 

• Presented with left sided weakness and aphasia 

• non-smoker; non-drinker 

• On no medications 

• CT brain – no hemorrhage 

• CTA showed R MCA clot;  TPA initiated with 
subsequent right M1 embolectomy by interventional 
Neurosurgery 

 

Case Presentation 



• Symptoms completely resolved 

• 2D echo (no bubble study) – unremarkable 

• MRV pelvic veins – unremarkble 

• MRA carotid/brain – unremarkable 

• Hypercoag workup unremarkable 

• TCD –  Grade V shunting 

• Pt started on empiric Eliquis 

• Cardiology consult obtained for TEE: 

 

 

 



 

TEE Findings: 



• Normal LV/RV size and function 

 

• Atrial septal aneurysm with patent foramen ovale (PFO) 

with positive bubble study 

 

• What is the data for PFO closure in cryptogenic stroke? 

 

 



Is the PFO an innocent bystander? 



 
• Cost of stroke is significant, with  

over $37B spent in the US in 2010.1 
Cost implications with young patients  
are significant, based on the loss of  
productivity and long-term care.6 

U.S. PFO Incidence 

Hemorrhagic – 13% 
105,000 

           U.S. Stroke, any age  
795,0002 

Known 75% 
517,500 

No PFO 60% 
103,500 

≤ 60 y/o 23%5  
15,907 

> 60 y/o 77%  
53,903 

Ischemic – 87%2 
690,000 

Cryptogenic 25%3 
172,500 

With PFO 40%4 
69,000 

 
 
1. Roger et al Circulation 2014:129(3): e28-e292 
2. AHA Statistical Update: Heart Disease and Stroke Statistics 
3. Hart, R. G., Diener, H. C., Coutts, S. B., Easton, J. D., Granger, C. B., O'Donnell, M. J., . . . Connolly SJ. (2014). Embolic strokes of undetermined source: the case for a new clinical 

construct. Lancet Neurology, 13, 429-438. 
4. Handke, M., Harloff, A., Olschewski, M., Hetzel, A., & Geibel, A. (2007). Patent foramen ovale and cryptogenic stroke in older patients. The New England Journal of Medicine, 

357(22), 2262-2268. 
5. Fonarow, G. C., Reeves, M. J., Zhao, X., Olson, D. M., Smith, E. E., Saver, J. L., & Schwamm, L. H. (2010). Age-related differences in characteristics, performance measures, 

treatment trends, and outcomes in patients with ischemic stroke. Circulation, 121, 879-891. 

6. Mozzafarian, D., et al. (2015). Heart disease and stroke statistics-2015 update: A report from the American Heart Association. Circulation, 131(4), e180, e189. 
SJM-AMPLP-1216-0039(1) | Item approved for U.S. use only  



 



Amplatzer PFO occluder 



 

• Self-expandable double disc device lined with  
thin polyester fabric and linked together by a  
short connecting waist 

• Nitinol wire mesh 

• Recapturable, repositionable 

• Self-centering 

• Distal and proximal radiopaque marker bands  

• MR conditional  

• End screw to facilitate optimal handling 

 

• Current status: 

• Initial CE-Mark in 1998; currently available in  
> 80 countries worldwide 

• FDA  Approval October 2016 

Technology 



Deployment 



 



 



 



 



 



 



 



 



RoPE Score 
(Risk of paraxodical embolism) Score 

     



Post Closure Echo 



• Pt treated with ASA and Plavix post-procedure. Eliquis 

discontinued. 

 

• PFO closure is now FDA approved for the prevention of 

recurrent stroke in patients with cryptogenic stroke from 

presumed paradoxical embolism. 

 

• Careful decision making by the heart brain team is 

necessary to achieve the most optimal results 

 



 

Thank you! 


