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Changes of cardiac function and left atrial diameter after radiofre-

quency catheter ablation in patients with atrial fibrillation 
LIU Ying, ZHAO Xu-yan, LIU Hui-liang, WU Xiao-xia, HAN Wei, YANG Sheng-li, LUO Jian-ping, MA Dong-xing//Department of Cardiology, General Hospital of Armed Police Forces, Beijing, 100039, China

Abstract: Objective: To observe curative effect of radiofrequency catheter ablation (RFCA) and changes of cardiac function and left atrial diameter after operation in patients with atrial fibrillation (AF). Methods: A total of 28 AF patients with obvious clinical symptoms and without effective for drug therapy received RFCA in our hospital, their data were retrospectively analyzed.

They received RFCA under guidance of three dimensional electro-anatomic mapping (EAM) system. Changes of cardiac function and left atrial diameter were evaluated by echocardiography and curative effect was evaluated by ambulary blood pressure monitoring before, three and six months after operation. Results: Pulmonary vein isolation rate was 100% in all patients. No severe complication occurred during or after operation. After six-month follow-up, 27 cases（96.4%）did not recur AF among the 28 patients; Compared with before operation, there were significant decrease in left atrial diameter [(37.3±4.8) mm vs. (33.6±4.5) mm] and significant increase in left ventricular ejection fraction [(59.8±8.7) % vs. (64.2±6.8) %] by echocardiography, P<0.05 both. Conclusion: Radiofrequency catheter ablation is safe and effective in treatment of atrial fibrillation, and there are significant improvements in cardiac function and left atrial diameter. 
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摘要: 目的：观察经射频导管消融术（RFCA）治疗心房纤颤（房颤）的疗效及术后心功能和左房内径的变化。方法：回顾分析本院28例有明显临床症状且药物治疗无效，接受RFC治疗的房颤患者的资料。在三维电解剖标测（EAM）系统指导下对该28例房颤患者行射频消融术。术前，术后3、6月用心脏超声仪评价心功能及左房内径的变化；行动态血压监测评价RFCA的疗效；结果：所有患者的肺静脉隔离率为100%。术中术后均未出现严重并发症。随访6个月28例患者中有27例（96.4%）未复发房颤，与术前比较，心脏超声检查示左房内径[（37.3±4.8）mm比（34.1±4.6）mm]明显降低，左室射血分数[（59.8±8.7）%比（64.2±6.8）%]明显提高，P均<0.05。结论：射频导管消融术治疗房颤安全有效，心功能和左房内径均有明显改善。

【关键词】 导管消融术；心房颤动；心室功能

文章编号：1008-0074(2013)01-          中图分类号：R541.75          文献标识码：A

Doi: 10.3969/j. issn. 1008-0074. 2013. 01.
   Atrial fibrillation (AF) is one of most common cardiovascular diseases, and it possesses high disability rate and mortality rate [1]. Chinese large-scale epidemiologic studies for AF indicated that incidence rate of AF was 0.77% in China, and male’s (0.9%) was higher than that of female (0.7%), and it increased along with increasing age, reaching 7.5% in population >80 years old [2]. AF often causes many clinical symptoms such as palpitation and chest tightness, and it can also cause thrombosis, such as left atrial thrombus, cerebral stroke and so on. Besides, incidence rate of heart failure (HF) complicated with AF increased accordingly; The AF is an important independent risk factor for rehospitalization and death in HF patients. Today, radiofrequency ablation (RFA) has become a main treatment for AF. The present study explored influence of RFA on cardiac function and left atrial diameter in AF patients and evaluated its curative effects and safety.
1. Data and methods

1.1 Subjects 

The data of 28 AF patients undergoing RFA under guidance of three dimensional electro-anatomic mapping (EAM) system in our hospital from Jul 2008 to Feb 2010 were retrospectively analyzed. There were 24 cases with paroxysmal AF and four cases with persistent AF, 25 males and three females with age (54.4±8.5) years old. All patients were first to receive radiofrequency catheter ablation (RFCA) Exclusion standards were as follow: complicated with valvular diseases, after myocardial infarction, NYHA class Ⅲ~Ⅳ, thrombus in left atrium, after cardiac surgery, hyperthyroidism, gestation, stroke, complicated with severe liver or renal dysfunction and other severe diseases (such as cancer et al).

1.2 Peroperative period treatment

    All patients received subcutaneous injection of low molecular weight heparin one week before operation and stopped using 12h before operation. Thrombosis in left atrium and left atrial appendage were excluded by transesophageal echocardiography. Heart structure and functional state were examined by transthoracic echocardiography. 
1.3 RFCA method

Right jugular vein and right femoral vein were punctured regularly. Electrode of coronary sinus with 10 poles was placed via jugular vein; Swartz sheath was sent into through right femoral vein, 3000 U heparin was injected inside the sheath for anticoagulation, 1000 U heparin was added per hour afterwards. After successful atrial septal puncturing, left and right pulmonary vein received angiography in order to show the ostium and trend of pulmonary vein. Normal saline perfuse was performed via Swartz sheath and ablation catheter was sent into left atrium and continuous sampling points were collected on every wall of left atrium under guidance of EAM system to reconstruct three dimensional structure of left atrium, then discharged along pulmonary vein ostium on left atrium posterior wall. Endpoint of ablation was achieving electrical isolation of upper and inferior pulmonary vein on same one side, and left atrium top linear ablation and mitral isthmus ablation were performed when necessary. 

1.4 Postoperative treatment and follow-up 

    Patients continued taking amiodarone or propafenone for three months after operation. Patients received low molecular weight heparin first three days after operation and took warfarin  for three months in order to control international normalized ratio (INR) into 1.5~2.5. Patients received health education after operation, if symptoms similar to those before operation occurred, patients should check electrocardiography and visit hospital as soon as possible, and patients were followed up by phone every month after operation. Patients received dynamic electrocardiography examination on three and six months after operation, and their heart structure and functional state were measured in the same ultrasonic diagnostic instrument by the same physician. 
1.5 Statistical treatment

SPSS 13.0 software was used to perform statistical analysis. Measurement data were expressed as mean ± standard deviation (
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) and its comparison between two groups was performed using t test. P<0.05 was regard as possessing significant difference. 

2. Results
2.1 Safety of operation

No cardiac complications such as cardiac perforation, cardiac temponade, thromboembolism, pulmonary vein stenosis and left atrium-esophageal fistula occurred during and after operation in all patients. All patients stayed in hospital for 7~10 d after operation for observation and then discharged, there were no chief complaint of obvious discomfort during admission. 

2.2 Success rate (standard)

According to success and recurrence standard of RFA in treatment of AF in Atrial fibrillation: current understanding and treatment recommendations established from American College of Cardiology, American Heart Association in 2009, 27 cases didn’t recur AF after operation among the 28 paroxysmal AF patients after follow-up and dynamic electrocardiography examination. There was one recurred case, onset frequency and duration of AF significantly decreased after continued oral administration of anti-arrhythmia drugs. 

2.3 Echocardiography examination results

    Compared with before operation, there was significant decrease in left atrial diameter (LAD)  three and six months after operation (P<0.05 both); there was increase in left ventricular ejection fraction (LVEF) three and six months after operation, which reached significant difference six months after operation (P<0.05). They were shown in table 1. 
Table 1 Comparison of echocardiography data among before, three and six months after operation in no-recurrence group (
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	 Group 
	           Left atrial diameter (mm)
	Left ventricular ejection fraction (%)

	
	Before operation
	Three months after operation
	Six months after operation
	Before operation
	Three months after operation
	Six months after operation

	No-recurrence group
	37.3±4.8
	34.1±4.6*
	33.6±4.5*
	59.8±8.7
	61.1±7.9
	64.2±6.8*


Notes: Compared with before operation *P<0.05. 
3. Discussion

AF, as a most common arrhythmia, whose treatment was often performed by cardioversion and control of ventricular rate with drug to improve symptoms, however, anti-arrhythmia drug can cause arrhythmias at the same time. Some study found that a high percentage of 18% patients stopped taking drugs because of adverse reactions in medicinal treatment of AF [3], though medicinal treatment can improve symptoms, but it can’t improve prognosis of AF patients and didn’t decrease total mortality rate [4]. Along with RFCA develops and improves, success rate of AF treatment gradually increases and complications gradually decrease, it has become first-line method for AF treatment. 

AF patients often complicated with left atrial enlargement because of hemodynamic change, heart failure and thromboembolism are easy to occur. Left atrial size represents level of left ventricular filling pressure, it’s considered to be a non-invasive index that can be obtained from echocardiography and well reflects long-term trend of left ventricular diastolic function, and it’s an effective predictive factor for occurrence of heart failure afterwards [5, 6]. 

Pathogenesis of AF is still not clear, current consistent viewpoint is that occurrence and maintenance of AF mainly involve two aspects: one is trigger factor of AF and the other one is occurrence and maintenance mechanism of AF. Electrophysiological mechanism of AF occurrence includes impulse exhumation mechanism in atrium and trigger effects of ectopic focus such as pulmonary vein [7, 8]. Single or couple of atrial premature, atrial tachycardia or atrial flutter caused by rapid impulse of ectopic focal can trigger AF, and possess effect on maintenance of AF; existence of multiple reentrant excitation in atrium is a necessary condition for onset and maintenance of AF. AF is a kind of progressive disease, usually transfers from paroxysmal to persistent. Electrical remodeling was suggested by Wijffels et al [9] in 1995, occurrence of AF can make the heart atrium developing electrical remodeling: shortening atrial effective refractory period (ERP), decreasing conduction velocity of local tissue, increasing heterogeneity of myocardial beam conduction, contributes to formation of multiple exhumation wavelets, thus makes fibrillation wave stable or rapid recurrence after termination. Electrical remodeling is characterized by ERP shortening, and structural remodeling is characterized by atrial enlargement, these make AF can maintain. Atrial structure remodeling mainly presents as changes of ultrastructure of atrial myocardial cells, atrial myocardial interstitial tissue also has significant change, which can lead to interstitial fibroplasia and atrial enlargement [10]. Atrial enlargement can make AF easy to occur and maintain [11]. Therefore, left atrial enlargement is not only the cause,   but also the result of AF, active maintenance of sinus rhythm after cardioversion in AF patients can reverse enlargement of left atrium [12]. 

The present study found that RFA can decrease LAD and increase LVEF in AF patients. Global survey reported by Cappato et al [13] in 2009 indicated that success rate of RFA in treatment of paroxysmal AF was 74.9% without application of anti-arrhythmia drugs. The present study used EAM system to guide RFCA in 28 AF patients, made 27 cases（96.4%）obtain success, 24 cases with paroxysmal AF all obtain success; Only one case of persistent AF recurred; No complications occurred in all cases after operation; success rate （96.4%）was higher than those of Cappato report et al[13,14], it may be related with small sample amount of the present study. The present study also found that quality of life improved in patients without AF recurred, indicating that RFCA possesses higher success rate and safety for AF treatment and may avoid adverse reactions caused by long-term medicinal treatment, but the long-term influence of RFCA on cardiac function needs more cases and long-term study to certify.
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