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A Case of Non-Tachycardic Atrial Fibrillation Whose Left 
Ventricular Systolic Dysfunction Improved After  

Catheter Ablation

Asami Yamashitaa, Shunsuke Kiuchib, c, Takanori Ikedab

Abstract

It is difficult to identify the causes and optimal treatment of heart 
failure (HF) in patients with atrial fibrillation (AF) and HF with re-
duced ejection fraction (EF) (HFrEF). Tachyarrhythmia can cause 
left ventricular (LV) systolic dysfunction called tachycardia-induced 
cardiomyopathy (TIC). In patients with TIC, conversion to sinus 
rhythm may lead to improvement in LV systolic dysfunction. How-
ever, it is unclear whether we should try to convert patients with AF 
without tachycardia to sinus rhythm. A 46-year-old man with chronic 
AF and HFrEF came to our hospital. His New York Heart Associa-
tion (NYHA) classification was class II. The blood test showed a 
brain natriuretic peptide of 105 pg/mL. Electrocardiogram (ECG) 
and 24-h ECG showed AF without tachycardia. Transthoracic echo-
cardiography (TTE) showed left atrial (LA) dilatation, LV dilata-
tion, and diffuse LV hypokinesis (EF was 40%). Although he was 
optimized medically, NYHA classification II persisted. Therefore, he 
underwent direct current cardioversion and catheter ablation. After 
his AF converted to a sinus rhythm of heart rate (HR) 60 - 70 beats 
per minute (bpm), TTE showed improvement in LV systolic dysfunc-
tion. We gradually reduced oral medications for arrhythmia and HF. 
We subsequently succeeded in discontinuing all medications 1 year 
after catheter ablation. TTE performed between 1 and 2 years after 
catheter ablation showed normal LV function and normal cardiac 
size. During the 3 years of follow-up, there was no recurrence of AF, 
and he was not readmitted to the hospital. This patient showed the 
effectiveness of converting AF to sinus rhythm in patients without 
tachycardia.
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Introduction

In patients with atrial fibrillation (AF) and heart failure (HF) 
with reduced ejection fraction (EF) (HFrEF), it is hard to pin-
point the cause of HF and to choose an optimal treatment. It 
is known that tachycardia causes left ventricular (LV) dys-
function and HF. In particular, tachyarrhythmia can cause LV 
systolic dysfunction called tachycardia-induced cardiomyo-
pathy (TIC). On the other hand, LV systolic dysfunction may 
improve in TIC with appropriate treatment such as catheter 
ablation and/or medication [1]. Therefore, it is important to 
properly diagnose and treat LV systolic dysfunction caused by 
TIC. AF is the most common cause of TIC [2]. In patients with 
HFrEF and tachycardia from AF, conversion to sinus rhythm 
may lead to improvement in LV systolic dysfunction. How-
ever, it is unclear whether patients with AF without tachycar-
dia should be converted to sinus rhythm. We herein report the 
case of an AF patient without tachycardia whose LV systolic 
dysfunction improved after catheter ablation.

Case Report

The patient was a 46-year-old man with HFrEF and chronic 
AF. Two years before he came to our hospital, he was hospi-
talized elsewhere secondary to a first presentation of HF. He 
was diagnosed with dilated cardiomyopathy based on exami-
nations, including coronary angiography. AF was indicated 
at that time, and it continued for approximately 2 years. He 
started taking warfarin at that time and it was continued for 
2 years. He has no family history of heart disease, and hyper-
uricemia indicated anamnesis. He has a history of smoking for 
25 years and drinking alcohol only occasionally. At the time of 
transfer to our hospital, he had been treated with the following 
medications: azosemide 30 mg, eplerenone 25 mg, bisoprolol 
2.5 mg, febuxostat 20 mg, rivaroxaban 15 mg, and amiodarone 
200 mg/day.

His HF class according to the New York Heart Association 
(NYHA) classification was II.

Physical examination revealed a pulse rate of 74 beats per 
minute (bpm) and arterial blood pressure (BP) of 96/68 mm 
Hg. His body mass index was 30.5 kg/m2. Blood test showed 
a brain natriuretic peptide (BNP) of 105 pg/mL. No other re-
markable laboratory data, such as renal and thyroid dysfunc-
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tion, abnormal levels of aldosterone and catecholamine were 
shown. Chest X-ray (Fig. 1) revealed expansion of the cardio-
thoracic ratio to 57%, while electrocardiogram (ECG) revealed 
AF with a heart rate (HR) of 74 bpm and no specific change 
in ST-T wave (Fig. 2). Transthoracic echocardiography (TTE) 
showed left atrial (LA) dilatation (52 × 38 mm from apical 
four-chamber view), LV dilatation (LV end-diastolic diameter 
of 57 mm from parasternal long-axis view), and diffuse LV 

hypokinesis without particular valve disease (EF of 40% from 
the Teichholz method with M-mode, average of measurements 
taken at multiple heartbeats) (Fig. 3). Holter ECG monitoring 
showed a total HR of 104,114 beats/day and an average HR 
of 76 bpm with all-day AF. During outpatient visits, he under-
went ECG and Holter ECG several times and tachycardia was 
not observed in any of these examinations.

Renin-angiotensin-aldosterone system inhibitors could 
not be introduced because of low BP (sodium-glucose cotrans-
porter 2 inhibitors were unavailable at that time), and NYHA 
classification II persisted. He therefore underwent direct cur-
rent cardioversion. AF was converted to sinus rhythm with 
an HR of 60 bpm after direct current cardioversion. After 4 
months, radiofrequency catheter ablations of the left and right, 
upper and lower pulmonary vein isolation, and cavotricuspid 
isthmus ablation were performed.

ECG performed after catheter ablation persistently showed 
sinus rhythm of HR 60 - 70 bpm. TEE performed 1 month after 
catheter ablation showed improvement in LV systolic dysfunc-
tion (EF of 58% from the Teichholz modified Simpson method 
with M-mode apical four-chamber view). His BNP which was 
105 pg/mL at the time of first visit changed as 162 pg/mL at the 
time of direct current cardioversion, 110 pg/mL at the time of 
catheter ablation, 63 pg/mL after 2 months from catheter abla-
tion and 4.5 pg/mL after 1 year from catheter ablation.

After catheter ablation, there was no AF recurrence, and 
we could stop antiarrhythmic and anticoagulant drugs. Also, 
as EF recovered, we gradually decrease cardioprotective medi-
cines. Cardiac function continued to be maintained and finally 
no medication was required 1 year after catheter ablation.

We succeeded in discontinuing all medications 1 year af-
ter catheter ablation. TTE performed between 1 and 2 years 
after catheter ablation showed normal LV function with an 
EF of 68-74% and normal cardiac size. During the 3 years 

Figure 1. Chest X-ray on the day of first visit. Cardiothoracic ratio is 57%.

Figure 2. Electrocardiogram on the day of first visit: atrial fibrillation with a heart rate of 74 beats per minute (bpm) with no specific 
change in ST-T wave.
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of follow-up, there was no recurrence of AF, and he was not 
rehospitalized.

Discussion

It is important but sometimes difficult to identify the cause of 
LV dysfunction and HF in the treatment of HFrEF. When LV 
dysfunction and dilatation are observed and there is no ischem-
ic heart disease, patients tend to be diagnosed easily, as with 
this patient with dilated cardiomyopathy. However, we need 
to consider the possibility of cardiomyopathy caused by ar-
rhythmia even when the HR is properly controlled. In AF and 
HFrEF patients, it is difficult to decide whether we should con-
vert AF to sinus rhythm by catheter ablation, especially when 
there is no tachycardia [3].

Although tachycardia was not observed in this patient, 
he was presenting with HF symptoms. It is reported that AF 
may lead to systolic dysfunction even there was no tachycar-
dia. Irregular ventricular activity, the loss of atrial contraction, 
activation of neurohormonal and pro-fibrotic pathways would 
contribute to reduced cardiac output [4]. These factors could 
have been the cause of HF in this patient.

It has been reported that a rhythm control therapy using 
antiarrhythmic drugs did not reduce the mortality and death 
rate from cardiovascular causes, compared with a rate control 
therapy [5, 6]. These results were the same in studies targeting 

both patients with and without HF.
In contrast, it has been reported that there are also some 

studies on HFrEF comparing rhythm control using catheter 
ablation and rate control. These studies indicated that cath-
eter ablation was associated with an 8.5-14% increase in left 
ventricular ejection fraction (LVEF), but rate control did not 
improve LVEF [4, 7]. Also combined with this effect is the 
fact that the death rates from any cause, cardiovascular causes, 
and hospitalization for worsening HF in the AF and HFrEF pa-
tients who underwent catheter ablation were significantly low-
er than those of patients who underwent oral medical therapy 
[8]. Additionally, catheter ablation increased the maintenance 
rate of sinus rhythm, and exercise performance was signifi-
cantly improved [9, 10]. Catheter ablation is also beneficial for 
maintaining the quality of life for AF and HF patients.

In patients with both AF and HF, it is difficult to determine 
whether HF was caused by AF or whether HF was accompa-
nied by AF. The former often presents with cardiomyopathy 
called TIC, in which patients have AF with tachycardia. The 
European Society of Cardiology (ESC) guidelines provide 
class I catheter ablation to reverse LV dysfunction in AF pa-
tients when TIC is highly probable because sinus rhythm main-
tenance by catheter ablation is considered to be particularly 
effective for TIC [11]. In the latter, catheter ablation is of class 
IIa indication in some AF patients with HFrEF for the purpose 
of improving survival and reducing the hospitalization for HF 
according to ESC guidelines, because, as the severity of HF in-

Figure 3. Transthoracic echocardiography on the day of first visit. (a) Diffuse left ventricular hypokinesis and ejection function 
of 40% from the Teichholz method with M-mode. (b) Left ventricular and left atrium dilatation. (c) Left atrium and right atrium 
dilatation.
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creases, the complication of AF increases [12]. However, atrial 
fibrosis is also involved in the development of AF, and it has 
also been reported that fibrosis differs depending on the under-
lying heart disease [13]. We think that the abovementioned re-
ports included many details about the former patient; however, 
it is difficult to identify patients in whom catheter ablation is 
effective among the latter cases. It was recently reported that 
death from cardiovascular causes, stroke, and hospitalization 
with worsening of HF or acute coronary syndrome occurred 
less often in patients treated by early rhythm control therapy 
(including catheter ablation and medical therapy) [14]. In this 
report, early sinus rhythm control was effective in this patient. 
As catheter ablation is an invasive treatment and has various 
complications, whether catheter ablation or medical rhythm 
control therapy is employed should be decided based on the 
patient’s background, especially in institutions where catheter 
ablation cannot be performed. It is also useful to consider the 
pros and cons of catheter ablation at institutions where it can 
be performed. In both therapies, converting to sinus rhythm in 
the early period might be effective as in this patient.

Conclusions

This case report indicated the efficacy of catheter ablation for 
HFrEF and AF patients without tachycardia. Identifying the 
cause of HFrEF and providing optimal treatment are impor-
tant. Identification of HFrEF and AF patients without tachy-
cardia in whom catheter ablation is effective should be the 
target of future studies.
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