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Introduction 
Combining thoracoscopic surgical ablation with endocardial catheter ablation (CA) in a single hybrid ablation 
(HA) procedure has been shown to be feasible and safe when treating patients with persistent atrial fibrillation 
(persAF).1 However, directly comparing effectiveness between HA and endocardial CA alone to restore sinus 
rhythm has not been tested until now. Thus, the aim of the HARTCAP-AF trial was to demonstrate if HA 
improved freedom from atrial tachyarrhythmias (AT) over CA alone at 12 months, even with permitted repeat 
CA within 6 months after the index procedure.2 

Methods
HARTCAP-AF (NCT02441738) was a single-center, prospective, randomized-controlled, open label, unblinded 
superiority trial designed to evaluate the safety and effectiveness of HA performed in a single stage compared 
to CA with elective repeat CA, within 6 months, in ablation-naïve patients with persistent and long-
standing persistent AF (LSPAF). Primary effectiveness was freedom from any recurrent supraventricular 
tachyarrhythmia (SVT) episodes ≥5 minutes while off anti-arrhythmic drugs (AAD) as recorded with a 12-lead 
ECG and 7-day Holter after a 3-month blanking period through 12 months. The primary safety endpoint was a 
composite of major adverse events and complications occurring within 12 months of follow-up.
In the HA arm, epicardial ablation for pulmonary vein isolation (PVI) and left atrial posterior wall box was 
performed using the Isolator Synergy clamps and Coolrail pen. In all patients, the left atrial appendage (LAA) 
was excluded using an AtriClip PRO or PRO2, or LARIAT device. After the surgical portion, endocardial touchup 
ablation was performed as needed. Repeat ablation was considered a treatment failure in the HA arm if it 
occurred after a 3-month blanking period. 
In the CA arm, the minimal lesion set was endocardial PVI and posterior wall box. Redo ablation within  
6 months of the initial procedure was not considered a treatment failure in the CA arm. 

Results
Patients (90% PersAF and 10% LSPAF) were enrolled between October 2016 and December 2018 and 
randomized 1:1 to receive HA (n=19) or CA (N=22).
In the HA group, 14 (74%) and 5 (26%), underwent a left-sided or bilateral approach, respectively. Additional 
epicardial ablation of the ganglionated plexi was performed in 5 (26%) patients. Among HA participants,  
17 (89%) underwent LAA exclusion with AtriClip and 2 (11%) underwent LAA closure with LARIAT. Endocardial 
touchups were needed to address lesion gaps in 8 (42%) patients. Cavotricuspid isthmus (CTI) ablation was 
performed in 14 (74%) patients.
In the CA group, PVI silencing was confirmed in all patients and posterior wall box isolation in 20 (91%) 
patients. Additional CTI was performed in 10 (46%) patients. 
At one year, compared to CA, HA patients achieved greater freedom from any SVT episode of more than  
5 minutes in duration while off AADs (89% vs 41%, P=0.002) and episodes greater than 30 seconds off AADs 
(89% vs 36%, P<0.001). See Table. Regardless of AAD use, freedom from AT was significantly higher in the HA 
group as compared to CA alone (95% vs 41%, P<0.001) at 1 year, while fewer patients in the CA were off AADs at 
the 12-month timepoint (36% vs 95%, P=0.005). Although redo ablations were permitted in the CA arm within 
6 months, none were performed in that timeframe. There was one redo ablation in the HA arm to mitigate 
AT and atrial flutter. In the CA group, 13 patients experienced AT recurrence for which 5 underwent repeat 
ablation and 4 underwent cardioversion, where patients successfully returned to sinus rhythm. 
Major adverse events and complications did not significantly differ between study arms. In the HA arm, 
1 patient had a pericarditis requiring pericardiocentesis. In the CA arm, 1 patient had bleeding from the 
femoral artery that required surgical intervention. There were no other major complications, such as cardiac 
tamponade, conversion to sternotomy, strokes, or deaths for both groups. Length of hospital stay was 



HARTCAP-AF Trial

significantly longer in the HA arm while radiation dose and exposure time were greater in the CA arm. Quality 
of life (QoL) scores by EQ-5D-5L did not improve over baseline for either group and did not differ between 
groups. 

Table. Outcomes after hybrid ablation and catheter ablation through 12 months

Hybrid Ablation
N=19

Catheter Ablation
N=22 P-value

Freedom from any SVT episode ≥ 5 min off AAD 89% 41% 0.002

Freedom from any SVT > 30 sec off AAD 89% 36% <0.001

Freedom from Class I/III AAD 95% 68% 0.050
AAD=antiarrhythmic drugs; SVT=supraventricular tachycardia

Limitations
• With the exceptions of a 12 lead ECG and 7-day Holter required at the 1-year follow-up, patients in both 

groups were inconsistently monitored for rhythm throughout follow-up. 
• Logistical planning of a redo ablation within 6 months of the index procedure also proved difficult. The 

authors suggested future trials should consider extending the length of time for repeat ablation.
• Left atrial appendage isolation in the HA group may have also contributed to the significant reduction in  

AT recurrence.

Key Takeaways
• As compared to CA alone, HA ablation was more effective in reducing rate of AT recurrence in symptomatic 

de novo ablation patients with PersAF and LSPAF and without increased complications. 
• Several key advantages of HA include use of bipolar radiofrequency clamps that may increase the likelihood 

for achieving transmurality versus unipolar devices typically used in CA. Then, after epicardial ablation, 
endocardial ablation can be used to target conduction gaps and the mitral or cavotricuspid isthmus without 
increasing the risk for pacemaker events.

• Overall, the authors recommend HA as first line therapy for this patient profile.
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