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What are the changes to 
Interventional Cardiology?

 Absorbable Scaffolds. 

 Transcatheter Aortic Valve replacement (TAVI). 

 Left Atrial Appendage Occluders (LAAO). 

 Mitraclip. 

 CTO Algorithms.



Absorbable Scaffolds

 Stents carry a 0.3% per year thrombosis rate. Implication 
for future bleeding episode or surgery. 

 Long stents can fracture after time. 

 If you have restenosis inside a stent, then putting layer 
upon layer of stents can increase risk of stent fracture and 
restenosis. 

 Coronary artery disease is occurring in younger and 
younger patients and the disease is more and more 
extensive. 



BVS.

Same Efficacy as Drug eluting 
Stents

Maybe slightly increased risk of 
Thrombosis. 

But after 3 years complete 
absorbed Scaffold. 

In theory no long term stent 
thrombosis risks. 

Less deliverable and less robust. 





Use of BVS 

 Young patients (age < 70). 

 Bifurcation – especially two scaffold.

 Patients who may need surgery in 3-4 years or more. 

 ISR? Need data.

 Easier lesions. 











Dreams

 Faster reabsorption 12 months. 

 Better performance. 

 Late loss similar to Drug eluting stents. 



The future.

 Scaffolds are not going to answer all the problems of 
coronary artery disease intervention. BUT

 Absorbable scaffolds will dominate the market. 

 Multiple companies will produce multiple products. 

 Gradual increase of use in different subgroups e.g. CTO. 



TAVI



Severe Aortic Stenosis

 Many patients are too old, too frail, too high surgical risk 
to undergo surgical AVR. 

 Many patients in Asia refuse surgical AVR. 

 These patients do badly when treated medically. 

 Percutaneous minimally invasive aortic valve replacement 
would benefit these cases. 

 There are now many of such valves with good data to 
support its use. 



TAVI vs Medical therapy

 For inoperable patients. 





TAVI vs Surgical AVR

 For High risk OT patients.







TAVI summary

 Superior Treatment compared to medical therapy in severe 
AS patients who are inoperable. 

 Superior Treatment option compared to surgical AVR in 
extreme risk patients. 

 Superior Treatment option compared to surgical AVR in 
high risk patients. 

Superior treatment …. 

Costs $260,000 HKD. 
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AF Stroke prevention

 Many patients taking warfarin for stroke prevention. 

 NOAC development. 

 But … still many patients cannot take NOAC/ warfarin due 
to bleeding – diverticulosis, haemorrhoids, AVM. 

 LAAO.



WATCHMAN Clinical History
over 2000 patients with 4800 patients years follow-up

Pilot
• Early feasibility with > 6 years of 

follow up 

PROTECT-AF
•Superior to warfarin for primary efficacy, CV 

death, and all-cause mortality at 4 years   (1)

CAP Registry 
•Significantly improved safety results. (2)  

ASAP
•Expected rate of stroke reduced by 77% in 

patients contraindicated to warfarin.  (3)

PREVAIL
• Improved success and procedural safety confirm 

with new and experienced operators. (4)

CAP2
• Currently enrolling up to 750 patients at ~60 sites 

n=707

n=66

n=566
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N=750
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LAAO summary

 Superior treatment option compared to warfarin for bleeding 
risks. 

 Non-inferior treatment option compared to warfarin for stroke 
prevention. 

 Superior treatment option compared to warfarin for disabling 
stroke.

 Superior treatment option compared to warfarin for quality of 
life. 

 Superior treatment option compared to warfarin for CV death. 





Mitraclip

 No option MR patient who is too high risk for OT. 

 Aim to improve quality of life. 

 Reduction of MR. 







Mitraclip summary

 V effective therapeutic option for NYHA 4 heart failure 
patients with severe MR. 



CTO 



Hybrid



Hybrid Algorithm
Good        vs Bad

 First systematic algorithm for 
CTO PCI.

 Dual injection compulsory. 

 Contrast and radiation limits.

 Switch method / avoid stuck in 
failure mode.

 Crossboss Stingray included. 

 Proctoring style allows trainee 
to be first operator. 

 Effective proctoring

 Length is main determinant of 
CTO approach. 

 No IVUS use. 

 Crossboss stingray not 
available or very expensive in 
Asian countries and with ADR 
there is no hybrid algorithm. 

 Overuse of dissection reentry 
(debate over the quality of 
CTO PCI). 
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Contemporary reverse CART [m]

IVUS exam [n] 

Retrograde wire access

fail

Lesion < 15mm [k]  

Consider Direct retrograde 
wire crossingIf vessel course ambiguous or very 

calcified and tortuous consider 
retrograde knuckle wire. [l]

If failed to enter proximal cap [x]

Subintimal Rota [x] CART [y] Other methods  
[z] 

fail



Is there significant 
length of dissection 

proximal to connection?

Bigger balloon 
reverse CART [s]

Use biggest balloon vessel 
can accommodate based on 

IVUS to do reverse CART 

Pull back retrograde 
wire and knuckle 
into subintimal

space [v]

Contemporary reverse CART [m]

IVUS exam [n] 

No

There is connection between wires-
intraplaque or subintimal [o]

fail

Yes

Guideliner
reverseCART

Antegrade wire in plaque 
retrograde wire subintimal [q] Antegrade wire in subintimal

retrograde wire intraplaque. [r]

fail

No connection 
both wires in 
plaque [p]

Stent reverse 
CART [u]

fail

Retrograde conquest to 
puncture  / transit 
balloon technique / IVUS 
guide wiring [t]

fail

As a very last 
resort- with 
caution



Main difference

 Uses the strengths of Asia style CTO PCI: IVUS, New 
generation wires, Parallel wiring. 

 Incorporates the crossboss stingray methods. 

 Highly knowledge based detailed teaching about 
retrograde channel crossing instead of channel surfing. 

 Highly knowledge based detailed teaching about reverse 
CART. 



CTO algorithm

 Method of proctoring. 

 Method of improving success rates. 

 Registry to follow the impact of such algorithm is 
underway. 



Future of Intervention

 More “off the radar” “forgotten” cases can be treated with 
structural heart intervention. 

 More and more valvular lesions will be treated in such a way -> 
already first in man percutaneous mitral valve replacements 
have been done. 

 Absorbable dominance of stent world -> already five new 
absorbable scaffolds are appearing in the market in next year. 

 More knowledge based teaching of intervention at the frontier 
of interventional cardiology. 
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