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Background 
A finding of severely reduced leaflet motion noted in 2 

patients in the early part of the Portico IDE study 



Study population (n=187) 

• Portico IDE study 

 1:1 randomization of high risk patients between Portico and 

Commercial valve 

 55 CT scans analyzed at 30 days prospectively (Sapien XT, Portico 

and CoreValve) 

 

• RESOLVE registry (NCT02318342) at Cedars-Sinai Heart Institute 

 Real world registry 

 70 CT scans at multiple time points after TAVR and SAVR 

 

• SAVORY registry (NCT02426307) at Rigshospitalet, Copenhagen 

 Real world registry 

 62 CT scans at multiple time points after TAVR and SAVR 

 

• Core lab analysis of all CT scans. Echo core lab for Portico IDE. 

 

 



Results I 
Prevalence of possible subclinical leaflet thrombosis 

 

• The Portico IDE had reduced leaflet motion present in 

22/52 (40·0%) of patients 

 16/37 (43.2%) Portico, 6/14 (42.9%) Sapien XT and 

0/4 (0%) CoreValve 

 

• The registries (RESOLVE and SAVORY) had reduced 

leaflet motion in 17 of 132 patients (13%).  

 7/58 (12.1%) Sapien/XT/S3, 2/24 (8.3%) Corevalve, 

1/8 Lotus (12.5%), 2/27 SAVR (7.4%) 

 



Volume rendered CT images of bioprosthetic 

valves 

Normal leaflets Thickened leaflets with thrombus 

Systole Systole 

Diastole Diastole 



Corevalve Portico Sapien Perimount surgical 

valve 

Systole 

Diastole 

Reduced leaflet motion was observed in all valve 

types including surgical bioprostheses  



Results II: Role of TTE 
This finding was invariably missed on TTE, which 

demonstrated normal transvalvular gradients 

Reduced 

mobility 

Day 30 mean 

gradient = 9 mmHg 

Day 1 mean 

gradient = 9 mmHg 

Portico IDE gradients in patients with and 

without reduced leaflet motion 



Results III: Role of TEE 
There was 100% concordance in the assessment of leaflet motion 

between TEE and 4D VR-CT in 10 out 22 patients with reduced leaflet 

motion undergoing TEE 



0,0% 

55,0% 

Therapeutic warfarin DAPT

Results IV: Therapeutic warfarin vs. DAPT: 

Portico-IDE 

0% vs. 55.0%, p=0.01 

Decreased incidence of subclinical leaflet thrombosis 

11/20 

0/8 



0,0% 

29,0% 

Therapeutic warfarin DAPT

Results IV: Therapeutic warfarin vs. DAPT: 

Registries 

0% vs. 29.0%, p=0.04 

Decreased incidence of subclinical leaflet thrombosis 

10/35 

0/13 



Results V: Natural history of this phenomenon 
Anticoagulation was associated with resolution of thrombus and 

restoration of leaflet motion in 11 out of 11 patients 

Reduced leaflet motion on 30-day CT 

Resolution of thrombus and restoration of 

leaflet motion on 7 month follow-up CT 

Patient was started on Warfarin 



Results V: Natural history of this phenomenon 
Persistence of thrombus and reduced leaflet motion in 9 out of 

10 patients without therapeutic anticoagulation 

30-day post-TAVR CT 

Reduced leaflet motion 

Follow-up CT 7 months later 

Reduced leaflet motion 

Reduced mobility 
Reduced mobility 

Persistent reduced leaflet motion on subtherapeutic warfarin (INR 1.1) 



† One patient with normal leaflet motion died 111 days after valve implantation from congestive heart failure. Of the two 

deaths among patients with reduced leaflet motion, one was the result of a myocardial infarction 147 days after valve 

implantation and the other was the result of pneumonia 249 days after valve implantation. 

‡ The myocardial infarction occurred 1 day after valve implantation and 27 days before computed tomography (CT) in 

the group with normal leaflet motion and 147 days after valve implantation and 114 days after CT in the group with reduced 

leaflet motion. 

§ In the two patients with stroke, the event occurred 6 hours after TAVR (with CT performed 1 day after TAVR) in one 

patient and 1 day after TAVR (with CT performed 28 days after TAVR) in the second patient. The first patient had multiple 

risk factors for stroke, including atrial fibrillation and substantial spontaneous echo contrast in the left atrium on 

echocardiography during TAVR. 

Results VI: Clinical outcomes – Portico IDE 
Normal Leaflet 

Motion 

Reduced 

Leaflet Motion 
P value 

Number of patients 

PORTICO IDE  

Patients in study 33 22 

Death† 1 2 0.56 

Myocardial infarction‡ 1 1 >0.99 

Stroke/TIA§ 0 2 0.16 

Stroke 0 2 0.16 

TIA 0 0 >0.99 



¶ In the group with normal leaflet motion, one patient had a stroke 1 day after TAVR (with CT performed 35 days after 

TAVR). In the group with reduced leaflet motion, three patients had transient ischemic attacks: one that occurred 15 

days after TAVR (with CT performed 39 days after TAVR), a second that occurred 239 days after TAVR (with CT 

performed 24 days after TAVR), and a third that occurred 147 days after TAVR (with CT performed 32 days after TAVR). 

Results VI: Clinical outcomes – Registries 

Normal Leaflet 

Motion 

Reduced 

Leaflet Motion 
P value 

Number of patients 

Registries 

Patients in study 115 17 

Death 0 0 >0.99 

Myocardial infarction 0 0 >0.99 

Stroke/TIA¶ 1 3 0.007 

Stroke 1 0 >0.99 

TIA 0 3 0.002 



Conclusion of NEJM manuscript 







15 cases of TAVR valve 

thrombosis reported from 

12/02-03/14 
14 symptomatic 

1 subclinical 

Mylotte D. et al. European Heart Journal 2015 



• Median time to THV 

thrombosis: 181 days 

• Median time to resolution of 

thrombus with 

anticoagulation: 39 days 

Latib A. et al. Circulation: Cardiovascular Interventions 2015 

Multicenter, multinational registry of patients with TAVR thrombosis 

26 out of 4266 patients undergoing TAVR (0.61%) 



Multicenter, multinational registry of patients with TAVR thrombosis 

26 out of 4266 patients undergoing TAVR (0.61%) 

All cases had clinical 

evidence of valve thrombus 
• 17/26 (65.4%) had worsening 

dysnea on exertion 

• 1/26 (3.8%) presented with 

NSTEMI 

• 24/26 (92%) patients had 

elevated gradients 

Latib A. et al. Circulation: Cardiovascular Interventions 2015 



My perspective 

• We started with a finding that we thought was an 

imaging artifact. We have established that this is a real 

finding. We have also established with a reasonable, but 

not unquestionable certainty, that this may be related to 

leaflet thrombosis. 

• There is no conclusive evidence regarding the clinical 

significance of this finding. This requires longer and 

larger adequately powered studies. 

• In appropriate clinical situations (elevated gradients, 

worsening heart failure, stroke/TIA, MI and other 

clinical situations concerning for embolic phenomenon), 

CT imaging should be performed to rule out leaflet 

thrombus. 



My perspective 
• A case for routine CT scanning in clinical practice cannot 

be made at this time. This is best studied in registries/ 

research protocols, with the involvement of imaging 

experts. 

• Similarly, routine anticoagulation in all patients post-

TAVR cannot be recommended, given the high risk of 

bleeding in the current TAVR population and the 

uncertain clinical significance of this finding. 

• These findings provide a sound rationale for some of the 

planned studies with different antithrombotic regimens 

post-TAVR and question current guidelines of dual 

antiplatelet therapy. 



My perspective 
Adoption/expansion of TAVR should primarily be guided by large 

randomized trials/registries focused on clinical outcomes. 



RESOLVE Study (NCT02318342) 

• Ongoing, multicenter registry being expanded 

to 1000 patients post-TAVR/Surgical AVR 

• Corelab analysis of contrast CT scans 

• Corelab analysis of echocardiograms 

• Contact:  

– makkarr@cshs.org 

– Hasan.Jilaihawi@cshs.org 

– Tarun.Chakravarty@cshs.org 
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