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■Case Report■

Cardiac Arrest due to Recurrent Ventricular Fibrillation Triggered by Unifocal 
Ventricular Premature Complexes in a Silent Myocardial Infarction

Dong Hyun Lee, M.D., Seul Lee, M.D.,* Hyo Jin Jung, M.D.,* Soo Jin Kim, M.D.,* Jeong-Min Seo, M.D.,* Jae-Hyuk Choi, M.D.,* 
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A 51-year-old male patient was referred for a sudden out-of-hospital cardiac arrest. Upon arrival, he was conscious and had no chest 
pain complaints. There was no abnormality in initial electrocardiographic and echocardiographic examinations. However, episodes of 
recurrent ventricular fibrillation (VF) were documented on rhythm monitoring. Each VF episode was triggered by an isolated mono-
morphic ventricular premature complex (VPC). Suspecting idiopathic VF, emergency radiofrequency catheter ablation was planned for 
the VPCs. However, when coronary angiography was performed to exclude silent ischemia, the results showed a total occlusion of the 
right coronary artery posterolateral branch, which is thought to supply the left ventricular inferior and septal wall. After successful re-
perfusion, VF episodes and the triggering VPCs disappeared. We are documenting this case to emphasize the potential for silent my-
ocardial infarction to cause out-of-hospital sudden cardiac arrest even in a patient without any symptom or sign of acute coronary 
syndrome.
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Although a variety of diseases can cause sudden cardiac ar-

rest, the most common cause of out-of-hospital sudden cardiac 

arrest is coronary artery disease including acute myocardial 

infarction.[1] Current guidelines recommend early invasive cor-

onary angiography for out-of-hospital sudden cardiac arrest sur-

vivors with symptoms suggestive of acute coronary syndrome 

(ACS).[2] However, it is difficult to surmise the possibility of 

ACS in patients without typical symptoms or objective signs of 

myocardial ischemia. We report a case of out-of-hospital sudden 

cardiac arrest with recurrent ventricular fibrillations (VFs) caused 

by an acute but asymptomatic focal myocardial infarction.

Case Report

A 51-year-old male patient suddenly collapsed at home. The 

sudden collapse was witnessed by his wife and chest com-

pressions were initiated immediately. An ambulatory rescue 

team arrived at the house 8 minutes later and employed an auto-

mated external defibrillator. The documented presenting rhythm 

was a VF, which was successfully terminated by a single auto-

mated external defibrillator shock of 150J. The patient was 

transferred to the hospital emergency room after the return of 

spontaneous circulation. Upon arrival, the patient was conscious 

and did not complain chest pain. Vital signs were stable (blood 

pressure: 90/60 mmHg, heart rate: 72 bpm) and physical exami-

nations revealed nothing remarkable. The patient had a smoking 
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Fig. 1. A 12-lead ECG findings at initial 
presentation. Initial 12-lead ECG shows 
atrial fibrillation with an isolated VPC. 
There are J-point elevations (0.1-0.2 mV)
with early repolarization patterns in limb
leads II, III, and aVF. However, there 
are no typical ST segment elevation or de-
pression seen in patients with acute cor-
onary syndrome. Documented isolated 
VPCs has a right bundle branch block 
configurations in V1, superior axes, and 
positive QRS deflections in V1-V5, 
suggesting their inferior or septal wall 
origin near the cardiac base. ECG: elec-
trocardiogram; VPC: ventricular premature 
complex; VF: ventricular fibrillation.

Fig. 2. Documented episodes of VF. 
Continuous rhythm monitoring shows 
isolated monomorphic VPCs and the in-
itiation of VF. In each episode, isolated 
monomorphic VPCs (arrows) with near-
ly identical QRS complex morphology 
trigger VFs. VF: ventricular fibrillation; 
VPCs: ventricular premature complexes. 

history of 30 pack-years and had been treated for hypertension 

for over 5 years with amlodipine 5 mg and hydrochlorothiazide 

12.5 mg a day. Laboratory investigations were unremarkable ex-

cept for elevated cardiac troponin-I level (0.831 ng/mL). Initial 

standard 12-lead ECGs showed atrial fibrillation with occa-

sional ventricular premature complexes (VPCs). There were 

J-point elevations (0.1-0.2 mV) with early repolarization pat-

terns in limb leads II, III, and aVF. However, there was no typi-

cal ST-segment elevation or depression (Fig. 1). In addition, 

emergency echocardiographic examination showed normal left 

ventricular wall motion with an ejection fraction of 62%.

The patient was admitted to a coronary care unit for con-

tinuous rhythm monitoring. In the initial 3 hours after admis-

sion, isolated monomorphic VPCs appeared frequently (5-6 

VPCs per minute) on the monitor and episodes of VF recurred 7 

times. Recurrent VFs were successfully terminated by immedi-

ate external defibrillations. When the patient became conscious 

after defibrillation, he again had no chest pain complaints. 

Repeated electrocardiographic and echocardiographic examina-

tions performed between the VF episodes did not reveal any 

abnormalities. However, recorded rhythm analysis demonstrated 

that all 7 episodes of the VFs were initiated by an isolated mono-

morphic VPC (Fig. 2). The monomorphic VPCs documented on 

12-lead electrocardiogram (ECGs) exhibited right bundle branch 

block configurations in V1, superior axes, and positive QRS de-

flections in V1-V5. The morphologic characteristics of the QRS 
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Fig. 3. Coronary angiographic findings 
before and after reperfusion of infarction
related artery. Right coronary angiog-
raphy in the posteroanterior projection 
(A) before and (B) after balloon angio-
plasty shows a total occlusion of the 
small posterolateral branch, which sup-
plies the posterior and posterolateral 
wall of the left ventricle (arrowheads). 
Right coronary angiography in the right 
anterior oblique 35° projection (C) be-
fore and (D) after balloon angioplasty 
also shows the site of acute total occlu-
sion at the level of the left ventricular 
base (arrows).

complexes of the monomorphic VPCs suggested an inferior or 

septal wall origin. Because there were no symptoms or signs 

suggestive of ACS, the initial diagnosis was made as an idio-

pathic VF triggered by unifocal VPCs. Although the initial tro-

ponin-I level was elevated, it was regarded as a consequence of 

prolonged cardiopulmonary resuscitation. After 2 hours from 

visit, amiodarone 300 mg was administered intravenously to 

suppress VPC recurrence, which was unsuccessful. Rapid right 

ventricular pacing at a rate of 100 bpm using a transvenous tem-

porary pacemaker also failed to suppress VPC recurrence. Cardiac 

troponin-I level after 3 hours from initial visit showed minimal in-

crease (0.927 ng/mL), which was also regarded as a result of VF 

and defibrillation. An emergency electrophysiological study 

was planned with radiofrequency catheter ablation for the 

VPCs. However, prior to performing radiofrequency ablation, 

we conducted a diagnostic coronary angiography to exclude the 

possibility of silent myocardial ischemia after 4 hours from the 

visit. Left coronary angiography showed no significant luminal 

stenosis. Right coronary angiography results showed a total oc-

clusion of the small posterolateral branch, which supplied the 

left ventricular posterior and posterolateral wall near the base 

(Fig. 3A and 3C). Although the location of the angiographically- 

confirmed culprit lesion did not correspond to the postulated 

VPC origin perfectly, it was not far from the origin supposed 

from the morphologic characteristics of the QRS complexes of 

the monomorphic VPCs. Balloon angioplasty was performed for 

the acute total occlusive lesion immediately and Thrombolysis in 

Myocardial Infarction grade 3 flow was restored at the end of the 

intervention (Fig. 3B and 3D). After successful reperfusion, the 

frequency of monomorphic VPCs decreased remarkably within 

5 minutes and a few remaining VPCs did not result in the in-

duction of VF. The monomorphic VPCs disappeared nearly com-

pletely 10 minutes later. Radiofrequency ablation was not neces-

sary and we decided to observe the patient while maintaining dual 

antiplatelet agents and heparin with continuous ECG monitoring. 

Follow-up ECGs after coronary artery intervention showed no 

significant ST-T wave changes. However, cardiac troponin-I was 

increased as 3.245 ng/mL. The patient was discharged 7 days later, 

after confirmation of the complete disappearance of the mono-

morphic VPCs with continuous ECG monitoring. There was no 

evidence of VPC recurrence on repeated Holter monitoring dur-

ing the follow-up duration over 1 year.

A  B
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Discussion

ACS is the most common cause of out-of-hospital sudden 

cardiac arrest.[1] Current guidelines recommend an early in-

vasive strategy including coronary angiography for out-of-hos-

pital cardiac arrest survivors with symptoms or signs suggestive 

of ACS.[2] However, in this case, there was no chest pain, sig-

nificant ST-T wave changes on ECG, or wall motion abnormal-

ities on echocardiography. The elevated troponin-I level was not 

regarded as a sign of acute myocardial infarction due to it being 

a common finding in patients resuscitated from cardiac arrest by 

any cause. In the present case, VF following VPCs in a patient 

without significant sign or symptom of ACS were treated with 

reperfusion. Although VPCs are well known risk factors for the 

development of fatal ventricular arrhythmia in patients with or 

without ischemic heart diseases,[3] the monomorphic VPCs are 

frequently regarded as insignificant findings. We did not think 

the VPCs significant either. Even when the initiation of VF by 

unifocal VPCs was documented, it was diagnosed as an idio-

pathic VF triggered by unifocal VPCs in patients without struc-

tural or ischemic heart disease. It is well known that idiopathic 

VFs can be triggered by isolated or a series of unifocal VPCs, 

and treated by radiofrequency catheter ablation.[3-5] Unfortunately, 

the absence of symptoms and signs suggestive of ACS misled 

incorrect diagnosis and early invasive coronary angiography 

was delayed. It was thought that focal acute myocardial in-

farction due to the relatively small posterolateral branch occlu-

sion did not induce significant angina pain, ST-T wave change, 

or left ventricular wall motion abnormalities. However, the past 

history of smoking and hypertension suggested the possibility 

of ACS.

Unless there is another likely cause of cardiac arrest, the pos-

sibility of ACS should be kept in mind as the potential cause of 

sudden cardiac arrest, regardless of the presence of clinical find-

ings suggestive of myocardial ischemia. Current guidelines for 

the management of patients with ventricular arrhythmias and the 

prevention of sudden cardiac death also recommend coronary 

angiography to evaluate patients resuscitated from out-of-hospi-

tal sudden cardiac arrests.[6]

Another insightful finding is the occurrence of VPCs. The lo-

cation of acute ischemic myocardium can be localized by the 

QRS complex morphology of the ischemic VPCs. In this case, 

the postulated VPC origin inferred from the QRS complex mor-

phology of the unifocal VPCs and the angiographically con-

firmed ischemic myocardial territory was not perfectly matched. 

However, successful reperfusion of the culprit vessel ceased the 

unifocal VPCs and episodes of VFs dramatically. Acute my-

ocardial ischemia can result in fatal arrhymia by formation of re-

entry circuit. However, it is known that acute myocardial ische-

mia changes the membrane excitability, action potential dura-

tion and recovery of excitability of affected area. These electrical 

changes are thought to be related with generation of reentry asso-

ciated VF rather than monomorphic VPCs.[7] Although the 

VPCs in the present case seem to be associated with focal ische-

mia from coronary artery occlusion, it is more plausible to ex-

plain that the VPCs are associated with increased excitability of 

non-ischemic myocardium due to increased catecholamine 

level.[8] However, acute ischemia can also induce the leakage of 

intracellular potassium into the extracellular matrix, and it is pos-

sible to result in abnormal myocardial depolarization.[9]

We report a documented case of out-of-hospital sudden car-

diac arrest due to recurrent VF triggered by isolated unifocal 

VPCs in a patient with acute but silent focal myocardial 

infarction. Although there were no definitive symptoms or signs 

suggestive of ACS, the possibility of silent myocardial ischemia 

should be kept in mind as a potential cause of out-of-hospital 

sudden cardiac arrest, and a systematic evaluation including 

coronary angiography should be considered to minimize the risk 

of misdiagnosis. 
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