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OVERVIEW 

There are various surgical approaches to treat atrial fibrillation (AF) that work by interrupting abnormal 
electrical activity in the atria. Open surgical procedures, such as the Cox maze procedure were first developed 
for this purpose and are now generally performed in conjunction with valvular or coronary artery bypass graft 
surgery. Surgical techniques have evolved to include minimally invasive approaches that use epicardial 
radiofrequency ablation, a thoracoscopic or mediastinal approach, and hybrid catheter ablations/open 
procedures. 

MEDICAL CRITERIA 

Medicare Advantage Plans and Commercial Products 
CPT Codes 33256, 33257, 33259: 
The maze or modified maze procedure, performed on a non-beating heart during cardiopulmonary bypass with 
concomitant cardiac surgery, is considered medically necessary for the treatment of symptomatic atrial 
fibrillation or flutter. 

PRIOR AUTHORIZATION 

Medicare Advantage Plans and Commercial Products 
CPT Codes 33256, 33257, 33259: Prior authorization is required for Medicare Advantage Plans and 
recommended for Commercial Products. 

POLICY STATEMENT 

Medicare Advantage Plans and Commercial Products 
CPT Codes 33256, 33257, 33259: The maze or modified maze procedure, performed on a non-beating heart 
during cardiopulmonary bypass with concomitant cardiac surgery when used for treatment of symptomatic 
atrial fibrillation or flutter, may be considered medically necessary for Medicare Advantage Plans and 
Commercial Products when the above medical criteria has been met.  

CPT Codes 33254, 33255, 33258, 33265, 33266: 
The following procedures are not covered for Medicare Advantage Plans and not medically necessary for 
Commercial Products when performed for the treatment of atrial fibrillation or flutter as the evidence is 
insufficient to determine the effects of the technology on health outcomes: 

• Stand-alone minimally invasive, off-pump maze procedures (ie, modified maze procedures),
including those done via mini-thoracotomy

• Hybrid ablation (defined as a combined percutaneous and thoracoscopic approach)

• The use of an open maze or modified maze procedure performed on a non-beating heart during
cardiopulmonary bypass without concomitant cardiac surgery

COVERAGE 

Benefits may vary between groups/contracts. Please refer to Benefit Booklet, Evidence of Coverage or 
Subscriber Agreement for applicable not medically necessary/not covered benefits/coverage. 

BACKGROUND 

Atrial Fibrillation 
Atrial fibrillation (AF) is a supraventricular tachyarrhythmia characterized by disorganized atrial activation with 
ineffective atrial ejection. The underlying mechanism of AF involves the interplay between electrical triggering 
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events that initiate AF and the myocardial substrate that permits propagation and maintenance of the aberrant 
electrical circuit. The most common focal trigger of AF appears to be located within the cardiac muscle that 
extends into the pulmonary veins. The atria are frequently abnormal in patients with AF and demonstrate 
enlargement or increased conduction time. Atrial flutter is a variant of AF. 

Epidemiology 
In the US, more than 3 to 6 million people have AF and it has been estimated that more than 12 million people 
will have AF by 2030.1,2,3, Age, body mass index, height, hypertension, diabetes mellitus, obstructive sleep 
apnea, myocardial infarction, heart failure, hyperthyroidism, chronic kidney disease, smoking, moderate to 
heavy alcohol consumption, and genetic predisposition are all risk factors for AF.4,3, Age-adjusted AF 
incidence and prevalence is higher among men than women, although the lifetime risk is similar at 24% for 
men and 22% for women5,. AF incidence and prevalence appear lower in individuals who are Black compared 
to White, despite a higher burden of comorbidities. However, this difference is likely largely explained by 
differential detection of AF by race/ethnicity. 

Treatment 
The first-line treatment for AF usually includes medications to maintain sinus rhythm and/or control the 
ventricular rate. Antiarrhythmic medications are only partially effective; therefore, medical treatment is not 
sufficient for many patients. Percutaneous catheter ablation, using endocardial ablation, is an accepted second-
line treatment for patients who are not adequately controlled on medications and may also be used as first-line 
treatment. Catheter ablation (CA) is successful in maintaining sinus rhythm for most patients, but long-term 
recurrences are common and increase over time. Performed either by open surgical techniques or thoracoscopy, 
surgical ablation is an alternative approach to percutaneous CA. 

Regulatory Status 
Several ablation systems have been approved or cleared for marketing by the U.S. Food and Drug 
Administration through the 510(k) process for cardiac tissue ablation or PMA process: 

Radiofrequency Ablation Approved or Cleared by the U.S. Food and Drug Administration 

• EPi-Sense Guided Coagulation System manufactured by Atricure

• Medtronic DiamondTemp™ System manufactured by Medtronic

• Cobra Fusion Ablation System manufactured by AtriCure

• Medtronic Cardioblate® and Cardioblate Gemini™ Systems manufactured by Medtronic

• Cardima Ablation System manufactured by Cardima

• Epicor™ Medical Ablation System manufactured by Epicor Medical

• Isolator™ Systems manufactured by AtriCure

• Estech COBRA® Cardiac Electrosurgical Unit manufactured by Endoscopic Technologies

• Coolrail™ Linear Pen manufactured by AtriCure

• Numeris® Guided Coagulation System with VisiTrax® manufactured by nContact Surgical

• EPi-Sense® Guided Coagulation System with VisiTrax® manufactured by nContact Surgical

A number of cryoablation systems, which may be used during cardiac ablation procedures, have also been 
cleared for marketing, included below: 

Cryoablation Systems Approved or Cleared by the U.S. Food and Drug Administration 

• Cryocare® Cardiac Surgery System manufactured by Endocare

• SeedNet™ System manufactured by Galil Medical

• SurgiFrost® XL Surgical CryoAblation System manufactured by CryoCath Technologies; now Medtronic

• Isis™ cryosurgical unit manufactured by Galil Medical

• Artic Front Advance™ and Arctic Front Advance Pro™ and the Freezor Max™ Cardiac Cryoablation
Catheters manufactured by Medtronic
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Surgical treatment of AF can be performed in conjunction with valvular surgery or CABG with little additional 
risk. Evidence from RCTs assessing open heart surgery plus surgical treatment of AF versus surgery alone has 
established there is a high rate of success in maintaining sinus rhythm and avoiding the need for antiarrhythmic 
medications. Evidence for a benefit in other health outcomes, such as stroke rate or quality of life, is currently 
insufficient to form conclusions. 
 
The evidence on the role of maze and related procedures as stand-alone options consists of 4 RCTs (samples 
sizes ranging from 52 to 126), 3 observational studies (samples sizes ranging from 45 to 291), and many case 
series, some with matched control groups. The RCTs have had mixed results. Two RCTs reported significantly 
higher rates of freedom from AF at 1-year with surgical ablation but also reported significantly higher rates of 
serious adverse events. The remaining 2 RCTs found no significant differences between treatment groups in 
rates of freedom from AF and either did not assess or did not find significant differences in serious adverse 
events. The comparative observational studies consistently found significantly higher rates of freedom from 
atrial arrhythmias but lacked assessment of serious adverse events. This evidence does not support the 
superiority of 1 technique over the other but suggests that other factors (eg, type of AF, prior treatments, 
inability to take anticoagulation, patient preference) may influence the decision for the type of procedure. 
Additionally, the studies do not permit conclusions about harm due to heterogeneous measurement across 
studies, with mixed results. Case series with matched control groups have reported higher success rates in 
maintaining sinus rhythm compared with CA. The single-arm case series have corroborated the high success 
rates following surgical treatment but does not provide sufficient evidence to form conclusions on the 
comparative efficacy of surgical treatment versus other treatments. 
 
Some case series and a RCT have included only patients who have failed previous CA. These studies have also 
reported high success rates following thoracoscopic ablation, suggesting that patients who fail CA may still 
benefit from thoracoscopic ablation. However, the RCT reported higher adverse event rates than CA, and the 
risk-benefit ratio is not well-defined. 
 
Additional multicenter RCTs are needed that compare stand-alone minimally invasive, off-pump thoracoscopic 
maze procedures to catheter ablation that use established techniques to control for bias, adhere to 
recommended reporting of harms, and clearly define the population for whom the technology is intended. 
The evidence on hybrid ablation consists of 5 RCTs (sample sizes ranging from 41 to 154) and nonrandomized 
comparative studies that compare a hybrid procedure to a standard percutaneous procedure, a number 
of single-arm case series, and systematic reviews of these studies. The RCTs varied with respect to the 
procedure used in the hybrid arm and the populations included (persistent versus paroxysmal AF). 1 RCT 
(CONVERGE) was conducted in the US and population demographics are not reflective of general US 
populations. Most trial participants have been male. Results of the RCTs and nonrandomized comparative 
studies have generally found an increased rate of AF-free survival and reduced need for cardioversion through 
1 year with the use of a hybrid procedure as compared to CA in patients with persistent and long-standing AF. 
The largest RCT (CEASE-AF) reported composite major complications at 1 year in 9% vs 6% with hybrid vs 
standard ablation. Most RCTs were conducted at highly specialized centers. Observational studies with mid- 
and long-term follow-up have estimated freedom from AF following a hybrid procedure at about 2 and 5 years 
to be approximately 74% and 47%, respectively. Pooled evidence from randomized and nonrandomized studies 
found an increased risk of periprocedural adverse events with the hybrid procedure relative to standard ablation. 
 
For individuals who have symptomatic AF or flutter who are undergoing cardiac surgery with bypass who 
received a Cox maze or a modified maze procedure, the evidence includes several randomized controlled trials 
(RCTs) and nonrandomized comparative studies, along with systematic reviews of these studies. Relevant 
outcomes are overall survival, medication use, and treatment-related morbidity. Several small RCTs have 
provided most of the direct evidence confirming the benefit of a modified maze procedure for patients with 
AF who are undergoing mitral valve surgery. These trials have established that the addition of a modified maze 
procedure results in a lower incidence of atrial arrhythmias following surgery, with minimal additional risks. 
Observational studies have supported these RCT findings. The evidence is sufficient to determine that the 
technology results in an improvement in the net health outcome. 
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For individuals who have symptomatic, drug-resistant AF or flutter who are not undergoing cardiac surgery 
with bypass who receive minimally invasive, off-pump thoracoscopic maze procedures, the evidence includes 
RCTs and observational studies, some of which identify control groups. Relevant outcomes are overall survival, 
medication use, and treatment-related morbidity. Two RCTs reported significantly higher rates of freedom 
from AF at 1-year with surgical ablation but also reported significantly higher rates of serious adverse events. 
The remaining 2 RCTs found no significant differences between treatment groups in rates of freedom from 
AF and either did not assess or did not find significant differences in serious adverse events. The comparative 
observational studies consistently found significantly higher rates of freedom from atrial arrhythmias but lacked 
assessment of serious adverse events. The noncomparative studies generally only reported short-term outcomes 
and did not consistently report adverse events. Therefore, this evidence does not permit definitive conclusions 
about whether a specific approach is superior to the other. Factors, such as previous treatment, the probability 
of maintaining sinus rhythm, the risk of complications, contraindications to anticoagulation, and patient 
preference, may all affect the risk-benefit ratio for each procedure. Additionally, the studies do not permit 
conclusions about harm due to heterogeneous measurement across studies, with mixed results. The evidence 
is insufficient to determine that the technology results in an improvement in the net health outcome. 
 
For individuals who have symptomatic, drug-resistant AF or flutter who are not undergoing cardiac surgery 
with bypass who receive hybrid thoracoscopic and endocardial ablation procedures, the evidence includes 5 
RCTs (sample sizes ranging from 41 to 154), comparative observational studies, single-arm case series, and 
systematic reviews of these studies. Evidence from randomized and nonrandomized studies found an increased 
rate of AF-free survival, reduced risk of cardioversion, and increased risk of periprocedural adverse events with 
hybrid procedures relative to standard ablation. The largest RCT (CEASE-AF) reported composite major 
complications at 1 year in 9% vs 6% with hybrid vs standard ablation. The surgical ablation lesion sets varied 
across studies and have not been standardized in practice. The evidence is insufficient to determine that the 
technology results in an improvement in the net health outcome. 
 
CODING 

Medicare Advantage Plans and Commercial Products 
The following CPT code(s) are considered medically necessary for Medicare Advantage Plans and Commercial 
Products when the above medical criteria have been met:  
33256 Operative tissue ablation and reconstruction of atria, extensive (eg, maze procedure); with 

cardiopulmonary bypass 
33257 Operative tissue ablation and reconstruction of atria, performed at the time of other cardiac 

procedure(s), limited (eg, modified maze procedure) (List separately in addition to code for primary 
procedure) 

33259 Operative tissue ablation and reconstruction of atria, performed at the time of other cardiac 
procedure(s), extensive (eg, maze procedure), with cardiopulmonary bypass (List separately in 
addition to code for primary procedure)  

 
The following code(s) are not covered for Medicare Advantage Plans and not medically necessary for 
Commercial Products: 
33254 Operative tissue ablation and reconstruction of atria, limited (eg, modified maze procedure)   
33255 Operative tissue ablation and reconstruction of atria, extensive (eg, maze procedure); without 

cardiopulmonary bypass 
33258 Operative tissue ablation and reconstruction of atria, performed at the time of other cardiac 

procedure(s), extensive (eg, maze procedure), without cardiopulmonary bypass (List separately in 
addition to code for primary procedure) 

33265 Endoscopy, surgical; operative tissue ablation and reconstruction of atria, limited (eg, modified maze 
procedure), without cardiopulmonary bypass 

33266 Endoscopy, surgical; operative tissue ablation and reconstruction of atria, extensive (eg, maze 
procedure), without cardiopulmonary bypass 
  

RELATED POLICIES 

Prior Authorization of Services, Treatments or Procedures 
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