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Ideal Device For Catheter Closure
1. User friendly “Simple mechanics”
2. Retrievable or repositionable.
3. Effective/high complete closure rate.
4. Small delivery system.
5. Low profile within the heart.
6. Durability until full endothelialization.
7. Self-centering.
8. Preservation of flow & function despite embol.
9. Lack of ongoing morbidity.
10. Economical. 
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What Are The Available Devices?
US

OUS
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Amplatzer Septal Occluder
0.004-0.0075” Nitinol 
Two Flat Disks
4mm Waist
Dacron Mesh
4-40 mm Sizes
Delivery Cable
7-12F
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Gore Septal Occluder
Nitinol Wire
15-30mm diameter
Good for ASD’s/PFO’s 
<18mm (stretched) in diameter
Retrievable and repositionable
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Occlutech Figulla Flex II ASD Occluder
0.0047” Nitinol 
Individual braiding
4mm Waist
Dacron Mesh
6-40 mm Sizes
Delivery Cable
7-14F
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Cardia Devices 
• Six generations of devices!!! Generation VI: Ultrasept, round 
device, with no pointed ends.



ASD Closure
Long-term Outcome

PFM Device-ASD-R 

• Newest kid on the block. 
• Nitinol wire, no welding or hubs! 
• Reverse configuration of the distal disk. Polyester fabric sutured 
to the border of the disk. Minimizing exposure of metal to 
blood….hence reduce clot formation.
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Pre Selection of Patients
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Indications
RVVO
Qp:Qs
Symptoms
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Pre Closure
Aspirin 81 mg starts 48 hours pre
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Closure Protocol
General EA/TEE vs Conscious Sedation & ICE 
R & L Heart Catheterization 
RUPV Angiogram (LAO/Cr) 
Balloon Sizing 
Closure 
Assessment of closure
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Post Closure 
• Aspirin 81 mg for 6-months 

• Clopidegrol 75 mg for 2-3 months 

• SBE prophylaxis for 6-months
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Possible Complications!

•  Embolization!
•   Arrhythmias/CHB!
•   Thrombus formation!
•   Air Embolism!
•   TIA/Stroke!
•   Erosions/PE/Tamponade/Death!
•   SBE!
•   Cobra formation!
•   Headaches/Migraines!
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Complication rate was 7.2% for the device !
Group and 24% for the surgical group (P<0.001)!
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Mechanism of Erosion

Multi-factorial:
Rim deficiency
Patient characteristics 
Defect shape  
Device size

 Septal malalignment
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History of Erosions
First erosion case reported in US 2002
2004: IFU updated for device sizing
2009: IFU updated about sizing with additional warning.
2011: SJM/FDA agreed to change IFU to include contra 
indications in patients with deficient ant/sup rim.
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Numbers of Erosions as of 3/2012
Source Potential 

Erosions 
(n=202)

Confirmed -- Not 
Erosion Events 
(n=105)

Confirmed 
Erosions 
(n=97)

Literature 44 28 16

Field Event 
Report-
MAUDE

122 46 76

PAS 
Investigator 
Query

10 7 3

PAS 26 24 2
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Confirmed 
Erosion Events 
By Year

Year US OUS Total
1998 0 1 1
1999 0 0 0
2000 0 1 1
2001 0 2 2
2002 6 4 10
2003 6 3 9
2004 1 6 7
2005 3 3 6
2006 5 5 10
2007 5 6 11
2008 4 4 8
2009 6 5 11
2010 6 6 12
2011 2 3 5
2012 2 0 2

unknown 2 0 2

total 48 49 97
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EROSION ANALYSIS
• Hemodynamic presentation(n=97)

–Aortic atrial fistula – 16 (16.5%)
–Tamponade with a hemo PE -68 (70.1%)
–PE or Hemo PE or tamponade – 13(13.4%)

• Site of erosion
–LA – 47(28 involving the Ao)
–RA – 26(22 involving the Ao)
–RA & LA – 9
–Unknown - 15
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EROSION MORTALITY RATE
Number of 
Deaths from 
Erosion

Mortality Rate

SJM 
(WW)

8 0.004-0.015%

SJM (US) 6 0.008-0.016%

• No deaths occurred in patients younger than 15 years 
• All reported deaths occurred within 16 months of implant.  
• Each event confirmed presence of device oversizing, deficient 

anterior superior rim, or both
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EROSION ANALYSIS
• Management

–Explanted 74
–Not explanted 21

•Repair of the erosion site
•Pericardiocentesis alone

–Unknown – 2
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ROOT CAUSE ANALYSIS SUMMARY
97 Worldwide erosion cases have been identified in association with the 
on-label use of the AMPLATZER ASO device from December 1998 to 
March 2012:
§48 US/49 OUS
§40% Pediatric 
§70% Female
§75% involved device sizes > 18mm
§87.6% occurred within the first year of implants
§57% of  pediatric erosion events occurred <72 hours 
§35% of adult erosions occurred <72 hours 
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ROOT CAUSE ANALYSIS SUMMARY
The most frequently observed  relationship to erosion was oversizing 
and deficient anterior superior rims
§40% of all erosion events were oversized 
§31% pediatric
§46% adult
§Declining from earlier reported 50%

§90% of all erosion cases had anterior-superior rim deficiency
§100% pediatric
§84% adult

§Every erosion case except 2 had either a deficient anterior superior rim 
or were oversized
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Note: PAS erosion events are included in the 48 US erosion events

# of 
Erosions

Sales With Cards Incidene

SJM (WW) 97 223,965 55,000 0.04-0.17%

SJM  (US) 48 72,566 38,000 0.07- 0.11%

Number of 
Erosions

Number of 
Implants

Incidence

Pivotal Trial 0 452 0%

PAS 2 970 0.23%



ASD Closure
Long-term Outcome

Recommendations by the FDA
1. Retro aortic rim deficiency-warning vs contra 
indications
2. Record keeping of any device implanted
3. Work with ASE to come up with guidelines for device 
implantation and follow up.
4. Notify all patients of potential erosions
5. TTE within a week from implant
6. A letter to all cardiologists
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Surgical Closure-STS Data
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Conclusion
Transcatheter ASD closure using various devices offers a safe, effective 

and 

less invasive treatment option. Complications are uncommon. Mortality 

of device closure compares very favorably with that of surgery

Long-term outcome seems to be good

For appropriate secundum ASD, catheter closure should be the first option
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