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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS 
 
 
Non-Discrimination Statement and Multi-Language Interpreter Services information are located at 
the end of this document. 
 
Coverage for services, procedures, medical devices and drugs are dependent upon benefit 
eligibility as outlined in the member's specific benefit plan. This Evidence-Based Criteria must be 
read in its entirety to determine coverage eligibility, if any. 
 
This Evidence-Based Criteria provides information related to coverage determinations only and 
does not imply that a service or treatment is clinically appropriate or inappropriate. The provider 
and the member are responsible for all decisions regarding the appropriateness of care. Providers 
should provide BCBSAZ complete medical rationale when requesting any exceptions to these 
guidelines. 
 
The section identified as “Description” defines or describes a service, procedure, medical device 
or drug and is in no way intended as a statement of medical necessity and/or coverage. 
 
The section identified as “Criteria” defines criteria to determine whether a service, procedure, 
medical device or drug is considered medically necessary or experimental or investigational. 
 
State or federal mandates, e.g., FEP program, may dictate that any drug, device or biological 
product approved by the U.S. Food and Drug Administration (FDA) may not be considered 
experimental or investigational and thus the drug, device or biological product may be assessed 
only on the basis of medical necessity. 
 
Evidence-Based Criteria are subject to change as new information becomes available. 
 
For purposes of this Evidence-Based Criteria, the terms "experimental" and "investigational" are 
considered to be interchangeable. 
 
BLUE CROSS®, BLUE SHIELD® and the Cross and Shield Symbols are registered service marks 
of the Blue Cross and Blue Shield Association, an association of independent Blue Cross and 
Blue Shield Plans. All other trademarks and service marks contained in this guideline are the 
property of their respective owners, which are not affiliated with BCBSAZ. 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Description:  
 
Patent foramen ovale (PFO) and atrial septal defects (ASDs) are relatively common congenital heart 
defects that can be associated with a range of symptoms. PFOs may be asymptomatic but have been 
associated with higher rates of cryptogenic stroke. PFOs have also been investigated for a variety of 
other conditions, such as a migraine. Depending on their size, ASDs may lead to left-to-right shunting and 
signs and symptoms of pulmonary overload. Repair of ASDs is indicated for individuals with a significant 
degree of left-to-right shunting. Transcatheter closure devices have been developed to repair PFO and 
ASDs. These devices are alternatives to open surgical repair for ASDs or treatment with antiplatelet 
and/or anticoagulant medications in individuals with cryptogenic stroke and PFO. 
 
Patent Foramen Ovale 
The foramen ovale, a component of fetal cardiovascular circulation, consists of a communication between 
the right and left atrium that functions as a vascular bypass of the uninflated lungs. The ductus arteriosus 
is another feature of the fetal cardiovascular circulation, consisting of a connection between the 
pulmonary artery and the distal aorta. Before birth, the foramen ovale is held open by the large flow of 
blood into the left atrium from the inferior vena cava. Over the course of months after birth, an increase in 
left atrial pressure and a decrease in right atrial pressure result in permanent closure of the foramen ovale 
in most individuals. However, a patent foramen ovale (PFO) is a common finding in 25% of asymptomatic 
adults. In some epidemiologic studies, PFO has been associated with cryptogenic stroke, defined as an 
ischemic stroke occurring in the absence of potential cardiac, pulmonary, vascular, or neurologic sources. 
Studies have also shown an association between PFO and migraine headache. 
 
Atrial Septal Defects 
Unlike PFO, which represents the postnatal persistence of normal fetal cardiovascular physiology, atrial 
septal defects (ASDs) represent an abnormality in the development of the heart that results in free 
communication between the atria. ASDs are categorized by their anatomy. Ostium secundum describes 
defects located midseptally and are typically near the fossa ovalis. Ostium primum defects lie immediately 
adjacent to the atrioventricular valves and are within the spectrum of atrioventricular septal defects. 
Primum defects occur commonly in individuals with Down syndrome. Sinus venous defects occur high in 
the atrial septum and are frequently associated with anomalies of the pulmonary veins. 
 
Ostium secundum ASDs are the third most common form of congenital heart disorder and among the 
most common congenital cardiac malformations in adults, accounting for 30% to 40% of these individuals 
older than age 40 years. The ASD often goes unnoticed for decades because the physical signs are 
subtle and the clinical sequelae are mild. However, virtually all individuals who survive into their sixth 
decade are symptomatic; fewer than 50% of individuals survive beyond age 40 to 50 years due to heart 
failure or pulmonary hypertension related to the left-to-right shunt. Symptoms related to ASD depend on 
the size of the defect and the relative diastolic filling properties of the left and right ventricles. Reduced left 
ventricular compliance, and mitral stenosis will increase left-to-right shunting across the defect. 
Conditions that reduce right ventricular compliance and tricuspid stenosis will reduce left-to-right shunting 
or cause a right-to-left shunt. Symptoms of an ASD include exercise intolerance and dyspnea, atrial 
fibrillation, and less commonly, signs of right heart failure. Individuals with ASDs are also at risk for 
paradoxical emboli. 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Description: (cont.) 
 
Treatment of Atrial Septal Defects 
Repair of ASDs is recommended for those with a pulmonary-to-systemic flow ratio (Qp: Qs) exceeding 
1.5:1.0. Despite the success of surgical repair, there has been interest in developing a transcatheter-
based approach to ASD repair to avoid the risks and morbidity of open heart surgery. A variety of devices 
have been researched. Technical challenges include minimizing the size of the device so that smaller 
catheters can be used, developing techniques to center the device properly across the ASD, and 
ensuring that the device can be easily retrieved or repositioned, if necessary. 
 
Individuals with ASDs and a history of cryptogenic stroke are typically treated with antiplatelet agents, 
given an absence of evidence that systemic anticoagulation is associated with outcome improvements. 
 
Transcatheter Closure Devices 
Transcatheter PFO and ASD occluders consist of a single or paired wire mesh discs covered or filled with 
polyester or polymer fabric that are placed over the septal defect. Over time, the occlusion system is 
epithelialized. ASD occlude devices consist of flexible mesh discs delivered via catheter to cover the 
ASD. 
 
Two devices approved by the U.S. Food and Drug Administration for patent foramen ovale closure and 
atrial septal defect closure are currently marketed: the Amplatzer™ Septal Occluder and the GORE® 
CARDIOFORM Septal Occluder. The GORE® HELEX Septal Occluder has been discontinued. 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Criteria:  
 
Closure devices for patent foramen ovale and atrial septal defects will be reviewed by the medical 
director(s) and/or clinical advisor(s). 
 
 The percutaneous transcatheter closure of a patent foramen ovale using a device that has been 

approved by the U.S. Food and Drug Administration for that purpose is considered medically 
necessary to reduce the risk of recurrent ischemic stroke with documentation of ALL of the following: 

 
1. Between 18 and 60 years of age 

 
2. Diagnosed with patent foramen ovale with a right-to-left interatrial shunt confirmed by 

echocardiography with at least ONE of the following characteristics: 
 
▪ PFO with large shunt, defined as >30 microbubbles in the left atrium within 3 cardiac cycles, 

after opacification of the right atrium 
▪ PFO associated with atrial septal aneurysm on transesophageal examination: septum 

primum excursion >10 mm 
 

3. Documented history of cryptogenic ischemic stroke due to a presumed paradoxical embolism, as 
determined by a neurologist and cardiologist following an evaluation to exclude any other 
identifiable cause of stroke, including large vessel atherosclerotic disease and small vessel 
occlusive disease 
 

4. Absence of ALL of the following: 
 
▪ Uncontrolled vascular risk factors, including uncontrolled diabetes or uncontrolled 

hypertension 
▪ Other sources of right-to-left shunts, including an atrial septal defect and/or fenestrated 

septum  
▪ Active endocarditis or other untreated infections 
▪ Inferior vena cava filter 

 
 Transcatheter closure of secundum atrial septal defects when using a device that has been approved 

by the U.S. Food and Drug Administration for that purpose and used according to the labeled 
indications is considered medically necessary with documentation of ALL of the following: 

 
1. Individuals with echocardiographic evidence of ostium secundum atrial septal defect 

 
2. ONE of the following: 

 
▪ Clinical evidence of right ventricular volume overload (ie, 1.5:1 degree of left-to-right shunt or 

right ventricular enlargement)  
▪ Clinical evidence of paradoxical embolism 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Criteria: (cont.)  
 
 Transcatheter closure of secundum atrial septal defects for all other indications not previously listed 

or if above criteria not met is considered experimental or investigational when any ONE or more of 
the following criteria are met: 

 
1. Lack of final approval from the appropriate governmental regulatory bodies (e.g., Food and Drug 

Administration); or 
2. Insufficient scientific evidence to permit conclusions concerning the effect on health outcomes; or 
3. Insufficient evidence to support improvement outside the investigational setting.  

 
 
 
Resources:  
 
Literature reviewed 08/16/22. We do not include marketing materials, poster boards and non-
published literature in our review. 
 
1. Abaci A, Unlu S, Alsancak Y, Kaya U, Sezenoz B. Short and long term complications of device 

closure of atrial septal defect and patent foramen ovale: meta-analysis of 28,142 patients from 
203 studies. Catheter Cardiovasc Interv. Dec 1 2013;82(7):1123-38. doi:10.1002/ccd.24875 

 
2. Alushi B, Lauten A, Cassese S, et al. Patent foramen ovale closure versus medical therapy for 

prevention of recurrent cryptogenic embolism: updated meta-analysis of randomized clinical trials. 
Clin Res Cardiol. Sep 2018;107(9):788-798. doi:10.1007/s00392-018-1246-y 

 
3. Andersen A, Matzen KL, Andersen G, et al. Atrial fibrillation after closure of patent foramen ovale 

in the REDUCE clinical study. Catheter Cardiovasc Interv. Apr 2022;99(5):1551-1557. 
doi:10.1002/ccd.30019 

 
4. Baruteau AE, Petit J, Lambert V, et al. Transcatheter closure of large atrial septal defects: 

feasibility and safety in a large adult and pediatric population. Circ Cardiovasc Interv. Dec 
2014;7(6):837-43. doi:10.1161/circinterventions.113.001254 

 
5. Berger F, Vogel M, Alexi-Meskishvili V, Lange PE. Comparison of results and complications of 

surgical and Amplatzer device closure of atrial septal defects. J Thorac Cardiovasc Surg. Oct 
1999;118(4):674-8; discussion 678-80. doi:10.1016/s0022-5223(99)70013-9 

 
6. Biasco L, Infantino V, Orzan F, et al. Impact of transcatheter closure of patent foramen ovale in 

the evolution of migraine and role of residual shunt. J Cardiol. Nov 2014;64(5):390-4. 
doi:10.1016/j.jjcc.2014.02.023 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Resources: (cont.) 
 
7. Brochu MC, Baril JF, Dore A, Juneau M, De Guise P, Mercier LA. Improvement in exercise 

capacity in asymptomatic and mildly symptomatic adults after atrial septal defect percutaneous 
closure. Circulation. Oct 1 2002;106(14):1821-6. doi:10.1161/01.cir.0000029924.90823.e0 

 
8. Butera G, Biondi-Zoccai G, Sangiorgi G, et al. Percutaneous versus surgical closure of secundum 

atrial septal defects: a systematic review and meta-analysis of currently available clinical 
evidence. EuroIntervention. Jul 2011;7(3):377-85. doi:10.4244/eijv7i3a63 

 
9. Carroll JD, Saver JL, Thaler DE, et al. Closure of patent foramen ovale versus medical therapy 

after cryptogenic stroke. N Engl J Med. Mar 21 2013;368(12):1092-100. 
doi:10.1056/NEJMoa1301440 

 
10. Chambault AL, Olsen K, Brown LJ, et al. Transcatheter versus surgical closure of atrial septal 

defects: a systematic review and meta-analysis of clinical outcomes. Cardiol Young. Jan 
2022;32(1):1-9. doi:10.1017/s1047951121004583 

 
11. Chen TH, Hsiao YC, Cheng CC, et al. In-Hospital and 4-Year Clinical Outcomes Following 

Transcatheter Versus Surgical Closure for Secundum Atrial Septal Defect in Adults: A National 
Cohort Propensity Score Analysis. Medicine (Baltimore). Sep 2015;94(38):e1524. 
doi:10.1097/md.0000000000001524 

 
12. De Rosa S, Sievert H, Sabatino J, Polimeni A, Sorrentino S, Indolfi C. Percutaneous Closure 

Versus Medical Treatment in Stroke Patients With Patent Foramen Ovale: A Systematic Review 
and Meta-analysis. Ann Intern Med. Mar 6 2018;168(5):343-350. doi:10.7326/m17-3033 

 
13. Dowson A, Mullen MJ, Peatfield R, et al. Migraine Intervention With STARFlex Technology 

(MIST) trial: a prospective, multicenter, double-blind, sham-controlled trial to evaluate the 
effectiveness of patent foramen ovale closure with STARFlex septal repair implant to resolve 
refractory migraine headache. Circulation. Mar 18 2008;117(11):1397-404. 
doi:10.1161/circulationaha.107.727271 

 
14. Du ZD, Hijazi ZM, Kleinman CS, Silverman NH, Larntz K. Comparison between transcatheter and 

surgical closure of secundum atrial septal defect in children and adults: results of a multicenter 
nonrandomized trial. J Am Coll Cardiol. Jun 5 2002;39(11):1836-44. doi:10.1016/s0735-
1097(02)01862-4 

 
15. Du ZD, Koenig P, Cao QL, Waight D, Heitschmidt M, Hijazi ZM. Comparison of transcatheter 

closure of secundum atrial septal defect using the Amplatzer septal occluder associated with 
deficient versus sufficient rims. Am J Cardiol. Oct 15 2002;90(8):865-9. doi:10.1016/s0002-
9149(02)02709-1 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Resources: (cont.) 
 
16. Fischer G, Stieh J, Uebing A, Hoffmann U, Morf G, Kramer HH. Experience with transcatheter 

closure of secundum atrial septal defects using the Amplatzer septal occluder: a single centre 
study in 236 consecutive patients. Heart. Feb 2003;89(2):199-204. doi:10.1136/heart.89.2.199 

 
17. Furlan AJ, Reisman M, Massaro J, et al. Closure or medical therapy for cryptogenic stroke with 

patent foramen ovale. N Engl J Med. Mar 15 2012;366(11):991-9. doi:10.1056/NEJMoa1009639 
 
18. Gillespie MJ, Javois AJ, Moore P, Forbes T, Paolillo JA. Use of the GORE® CARDIOFORM 

Septal Occluder for percutaneous closure of secundum atrial septal defects: Results of the 
multicenter U.S. IDE trial. Catheter Cardiovasc Interv. Jun 1 2020;95(7):1296-1304. 
doi:10.1002/ccd.28814 

 
19. Grohmann J, Höhn R, Fleck T, Schmoor C, Stiller B. Transcatheter closure of atrial septal defects 

in children and adolescents: single-center experience with the GORE® septal occluder. Catheter 
Cardiovasc Interv. Nov 15 2014;84(6):E51-7. doi:10.1002/ccd.25494 

 
20. Jalal Z, Hascoët S, Gronier C, et al. Long-Term Outcomes After Percutaneous Closure of Ostium 

Secundum Atrial Septal Defect in the Young: A Nationwide Cohort Study. JACC Cardiovasc 
Interv. Apr 23 2018;11(8):795-804. doi:10.1016/j.jcin.2018.01.262 

 
21. Javois AJ, Rome JJ, Jones TK, et al. Results of the U.S. Food and Drug Administration continued 

access clinical trial of the GORE HELEX septal occluder for secundum atrial septal defect. JACC 
Cardiovasc Interv. Aug 2014;7(8):905-12. doi:10.1016/j.jcin.2014.01.169 

 
22. Kent DM, Dahabreh IJ, Ruthazer R, et al. Device Closure of Patent Foramen Ovale After Stroke: 

Pooled Analysis of Completed Randomized Trials. J Am Coll Cardiol. Mar 1 2016;67(8):907-917. 
doi:10.1016/j.jacc.2015.12.023 

 
23. Kleindorfer DO, Towfighi A, Chaturvedi S, et al. 2021 Guideline for the Prevention of Stroke in 

Patients With Stroke and Transient Ischemic Attack: A Guideline From the American Heart 
Association/American Stroke Association. Stroke. Jul 2021;52(7):e364-e467. 
doi:10.1161/str.0000000000000375 

 
24. Kotowycz MA, Therrien J, Ionescu-Ittu R, et al. Long-term outcomes after surgical versus 

transcatheter closure of atrial septal defects in adults. JACC Cardiovasc Interv. May 
2013;6(5):497-503. doi:10.1016/j.jcin.2012.12.126 

 
25. Lansberg MG, O'Donnell MJ, Khatri P, et al. Antithrombotic and thrombolytic therapy for ischemic 

stroke: Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest 
Physicians Evidence-Based Clinical Practice Guidelines. Chest. Feb 2012;141(2 Suppl):e601S-
e636S. doi:10.1378/chest.11-2302 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Resources: (cont.) 
 
26. Lee PH, Song JK, Kim JS, et al. Cryptogenic Stroke and High-Risk Patent Foramen Ovale: The 

DEFENSE-PFO Trial. J Am Coll Cardiol. May 22 2018;71(20):2335-2342. 
doi:10.1016/j.jacc.2018.02.046 

 
27. Li J, Liu J, Liu M, et al. Closure versus medical therapy for preventing recurrent stroke in patients 
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Cochrane Database Syst Rev. Sep 8 2015;2015(9):Cd009938. 
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28. Lip PZ, Lip GY. Patent foramen ovale and migraine attacks: a systematic review. Am J Med. May 
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29. Mas JL, Derumeaux G, Guillon B, et al. Patent Foramen Ovale Closure or Anticoagulation vs. 

Antiplatelets after Stroke. N Engl J Med. Sep 14 2017;377(11):1011-1021. 
doi:10.1056/NEJMoa1705915 

 
30. Mas JL, Guillon B, Charles-Nelson A, et al. Patent foramen ovale closure in stroke patients with 

migraine in the CLOSE trial. The CLOSE-MIG study. Eur J Neurol. Aug 2021;28(8):2700-2707. 
doi:10.1111/ene.14892 

 
31. Mattle HP, Evers S, Hildick-Smith D, et al. Percutaneous closure of patent foramen ovale in 

migraine with aura, a randomized controlled trial. Eur Heart J. Jul 7 2016;37(26):2029-36. 
doi:10.1093/eurheartj/ehw027 

 
32. Meier B, Kalesan B, Mattle HP, et al. Percutaneous closure of patent foramen ovale in 

cryptogenic embolism. N Engl J Med. Mar 21 2013;368(12):1083-91. 
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33. Messé SR, Gronseth GS, Kent DM, et al. Practice advisory update summary: Patent foramen 

ovale and secondary stroke prevention: Report of the Guideline Subcommittee of the American 
Academy of Neurology. Neurology. May 19 2020;94(20):876-885. 
doi:10.1212/wnl.0000000000009443 

 
34. Messé SR, Kasner SE. Is closure recommended for patent foramen ovale and cryptogenic 

stroke? Patent foramen ovale in cryptogenic stroke: not to close. Circulation. Nov 4 
2008;118(19):1999-2004. doi:10.1161/circulationaha.107.757021 

 
35. Mojadidi MK, Gevorgyan R, Noureddin N, Tobis JM. The effect of patent foramen ovale closure in 

patients with platypnea-orthodeoxia syndrome. Catheter Cardiovasc Interv. Oct 2015;86(4):701-7. 
doi:10.1002/ccd.25953 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Resources: (cont.) 
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CLOSURE DEVICES FOR PATENT FORAMEN OVALE AND ATRIAL SEPTAL 
DEFECTS (cont.) 
 
Resources: (cont.) 
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Non-Discrimination Statement: 
 
Blue Cross Blue Shield of Arizona (BCBSAZ) complies with applicable Federal civil rights laws 
and does not discriminate on the basis of race, color, national origin, age, disability or sex. 
BCBSAZ provides appropriate free aids and services, such as qualified interpreters and written 
information in other formats, to people with disabilities to communicate effectively with us. 
BCBSAZ also provides free language services to people whose primary language is not English, 
such as qualified interpreters and information written in other languages. If you need these 
services, call (602) 864-4884 for Spanish and (877) 475-4799 for all other languages and other aids 
and services. 
 
If you believe that BCBSAZ has failed to provide these services or discriminated in another way 
on the basis of race, color, national origin, age, disability or sex, you can file a grievance with: 
BCBSAZ’s Civil Rights Coordinator, Attn: Civil Rights Coordinator, Blue Cross Blue Shield of 
Arizona, P.O. Box 13466, Phoenix, AZ 85002-3466, (602) 864-2288, TTY/TDD (602) 864-4823, 
crc@azblue.com. You can file a grievance in person or by mail or email. If you need help filing a 
grievance BCBSAZ’s Civil Rights Coordinator is available to help you. You can also file a civil 
rights complaint with the U.S. Department of Health and Human Services, Office for Civil Rights 
electronically through the Office for Civil Rights Complaint Portal, available at 
https://ocrportal.hhs.gov/ocr/portal/lobby.jsf, or by mail or phone at: U.S. Department of Health 
and Human Services, 200 Independence Avenue SW., Room 509F, HHH Building, Washington, DC 
20201, 1–800–368–1019, 800–537–7697 (TDD). Complaint forms are available at 
http://www.hhs.gov/ocr/office/file/index.html 
 
Multi-Language Interpreter Services: 
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