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Background: It remains unclear whether concomitant radiofrequency ablation procedure in valvular surgery
could offer additional benefits to patients with rheumatic valvular disease. We designed a prospective and ran-
domized control study to evaluate the efficacy of surgical radiofrequency ablation in patients with rheumatic
heart disease.
Methods: From June 2008 to July 2011, 210 patients with chronic atrial fibrillation and rheumatic heart disease
were randomized: (1) control group, patients underwent only valve replacement followed by amiodarone
for rhythm control, (2) left atrial group (LA group), patients underwent valve replacement and left atrial
mono-polar radiofrequency ablation, (3) bi-atrial group (BA group), patients underwent valve replacement
and bi-atrialmono-polar radiofrequency ablation. The primary endpoints included: cardiac death, stroke, and re-
current AF after discharge.
Results: There was no perioperative death. One patient died 4 months after MVR in BA group. In univariate Cox
analysis, the two ablation groups were associated with less AF (BA group vs control group: P b 0.001; LA group
vs control group: P b 0.001) as well as atrial tachycardia arrhythmia (AF/AT/AFL) recurrent (BA group vs control
group: P b 0.001; LA group vs control group: P = 0.02). The comparison between BA and LA groups revealed no
differences in terms of AF (P = 0.06) or AF/AT/AFL (P = 0.09). Atrial transport function restoration
rate 12 months after operation was 31.4% in LA group, 32.9% in BA group, and 8.6% in control group respectively
(P b 0.01).
Conclusions: Radiofrequency ablation concurring with valvular surgery can bring a higher sinus rhythm
restoration rate when compared with medical anti-arrhythmic drug therapy in low-medium risk rheumatic
heart disease.
The trial was registered on Clinicaltrials.gov (registry number NCT01013688).

© 2014 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

Atrial fibrillation (AF) is the most common arrhythmia in clinical
practice [1], especially for patients with valve heart diseases. Up to
30%–40% of patients about to receive mitral valve surgery are with pre-
operative chronic AF, and in most cases the arrhythmia still exists after
the operation [2,3].

In recent decades, the clinical application of radiofrequency ablation
for AF has achieved satisfactory results [4–6]. However, the reportswere
largely limited to non-rheumatic mitral valve diseases and little is
known about surgical ablation outcomes for AF with rheumatic heart
diseases. But in consideration of its distinctive pathogenesis and poorer

clinical outcomes [7–9], we hypothesize that rheumatic AF might re-
spond differently to surgical ablation therapy.

Although there were few studies focusing on AF ablation outcomes
among patients receiving concomitant rheumatic mitral valve opera-
tions, those studies were generally small-sized or retrospectively-
designed with controversy outcomes [10–15]. Up till now, there is no
randomized controlled trial designed on this topic. The current RCT
study aims to evaluate the clinical effectiveness of radiofrequency abla-
tion for chronic AF combined with rheumatic mitral lesion.

2. Methods

2.1. Study design

Candidates were those diagnosed as rheumatic mitral valve diseases complicated
with AF. The AF definition in the current study was consistent with that defined by ACC/
AHA/ESC [16]. Inclusion criteriawere as follows: AF duration N sixmonths, age≥ eighteen
years, left atrial dimension≤ 70mmandwithout left atrial thrombus. Exclusion standards
were as follows:AFduration≤ sixmonths, age b eighteen years old, emergency operation,
left atrial dimension N 70 mm, left ventricular ejection fraction b 30%, left atrial thrombus,
onset of acute myocardial infarction b six weeks, time of apoplexy b six months.
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Abbreviations: AF, Atrial Fibrillation; LA, Left Atrial; BA, Bi-Atrial; AF/AT/AFL, Atrial
Tachycardia.
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From June 2008 to July 2011, 432 consecutive patients with rheumatic mitral valve
disease andAF required surgical intervention. As is shown in Fig. 1, therewere 432 consec-
utive patients that require surgical intervention, among which 186 patients were not eli-
gible. Among the remaining 246 patients, 36 candidates declined to enter the study.
Finally, we got 210 subjects with written consents. Patients were randomly assigned, in
1:1:1 ratio, into three groups: (1) control group, patients underwent only valve replace-
ment followed by amiodarone, (2) left atrial group (LA), patients underwent valve re-
placement and left atrial mono-polar radiofrequency ablation, and (3) bi-atrial group
(BA), patients underwent valve replacement and bi-atrial mono-polar radiofrequency ab-
lation. The random table was generated by the SAS software. After randomization, the
study processes were blinded to the patients, coordinators and the investigators who
were responsible for the patient assessment but were not blinded to participant surgeons.
The studywas approved by the ethics committee of Fuwai Hospital, Peking UnionMedical
College (ID: 875).

2.2. Endpoints

Primary endpoints relate to one-year outcomes that included cardiac death, stroke,
and recurrent AF after discharge; secondary endpoints include recurrent atrial tachycardia
(a combination of atrial fibrillation, atrial flutter, and other types of atrial tachycardia),
prosthetic dysfunction, and pacemaker implantation. Cardiac death was defined as deaths
from cardiovascular causes or unknown causes; stroke was defined as newly occurred
stroke after discharge; recurrent AF after discharge was defined as AF recurrence among
converted individuals; and prosthetic dysfunctionwas defined as a prosthetic valve failure
requiring surgical interventions.

Blinded adjudication board includes two senior cardiologists involved in assessment
and classification of endpoints. If difference in opinions occurred in the assessment, a
third cardiologist will be invited to help solve the disagreement.

2.3. Surgical procedures

Amedian sternotomy approach and conventional ascending aorta and bicaval cannu-
lation were used for all patients. A standard right atrial free wall incision was made and
atrial septum approach was used to expose left atrial cavity. The left-sided MAZE proce-
dure was performed with the same technique in both experimental groups. Left auricle
was removedwithMarshall ligament disconnection. In general, the ablation procedure in-
cluded encirclement of the pulmonary veins with extension to themitral valve annulus as
well as extension to the appendage amputation site (Supplemental Fig. 1). An additional
ablation line between the pulmonary vein encirclements was made at the left atrial
dome. After ablation, patients received mitral valve replacement or other procedures.

In BA group, the patients received additional ablation procedures on right atrium: a
free wall incision, a line from coronary sinus to orifice of the inferior vena cava, and a
line from coronary sinus to tricuspid annulus (Supplemental Fig. 1).

2.4. Peri-operative care

The baseline characteristics were evaluated and all patients routinely received echo-
cardiography, 12-lead electrocardiography and Holter monitoring preoperatively.

For all but those with heart rate b60 bpm postoperatively, amiodarone was intrave-
nously infused in a loading dose of 150 mg over 10–15 min right after the procedures,

then at a maintenance dose of 1 mg/min for 6 h, and then 0.5 mg/min. All the patients
were submitted to the examination of chest X-ray, a 12-lead surface electrocardiogram
(ECG), echocardiogram, and Holter monitoring before discharge.

For those still in AF after surgery, cardioversion was attempted during hospital stay.
Those still in AF at discharge were planned to have electrical cardioversion one month
later. For patients remaining in AF three months postoperatively, further conversion at-
tempts were at physicians' judgment.

2.5. Follow-up

All patients were followedup in outpatient clinic at threemonths, sixmonths and one
year after discharge. The follow-up informationwere obtainedmainly from regular outpa-
tient clinic visits. If the patients didn't come back as scheduled, phone calls were made to
obtain required information. If unscheduled visits occurred, hospital cards were used to
retrieve the information. If necessary, the attending physicians were contacted for those
patients not going to the outpatient clinic of our institute. In this study, the follow-up com-
pletion rate was 100%.

During follow-up period, all patients tookwarfarin and adjusted the dose according to
standard anticoagulation protocols. Oral amiodarone, in a dose of 200 mg/day, wasmain-
tained for 3 months and then withdrawn when the AF recurrence was absent. In case of
recurrent AF, β-blockers would be administered.

The patients of control group needed to take oral amiodarone for one year. Patients in
control group required to monitor their heart rates at home (to count heart rate three
times per day). If the heart rate was lower than 50 bpm, the patients should report to
our researching staff. The chest X ray, liver function, and thyroid function were also rou-
tinely monitored (at three months, six months, and one year postoperatively).

Therewere three patientswhowithdrew fromamiodarone for reported lowheart rate
(b50 bpm), two patients for abnormal liver functions (threemonths postoperatively), and
one patient for abnormal thyroid functions. Patients with abnormal liver or thyroid func-
tion would be switched from amiodarone to β-blockers while for withdrawal for heart
rate reasons, amiodarone protocol was discontinued and resumed when the heart rate
was over 50 bpm.

While reexamined, the patients had to undergo Holter and echocardiography. In the
current study, we adhered to a pre-defined three-month blanking protocol. We didn't
document tachyarrhythmia events during this period. Three months after ablation, dis-
continuation of amiodaronewas recommended. ECG, 24-hour Holter recording and trans-
thoracic echocardiogram were obtained at our outpatient clinic in three, six, and twelve
months following surgery. Any documented episode of AF or atrial tachyarrhythmia
(AF/AT/AFL) lasting more than 30 s (by ECG or Holter) was considered a recurrent ar-
rhythmic event. In the event of symptoms suggestive of ATs, patients were required to un-
dergo additional ECG and Holter in the referring hospital.

2.6. Echocardiography assessment

The echocardiography was evaluated by experienced cardiologist. During the follow-
up visit, we focused on evaluating the size and function of the left atrium. The changes of
left atrium diameter (δLAD) were obtained by the following formula:

δLAD6m ¼ LAD6m–LAD0

Fig. 1. The flow chart of the current trial. LA: left atrial group. BA: Bi-atrial group.
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