
Introduction

The episode of coronary vasospasm with lethal arrhythmias 
sometimes shows diurnal feature, and heart rate variability (HRV) 
reflects the autonomic nervous control of the heart (1, 2). This case 
presents the role of HRV analysis in understanding the pathophysiology 
of periodic occurrence of vasospasm with lethal arrhythmias.

Case report

A 62-year-old man with acute myocardial infarction (MI) in whom the 
duration between the last episode of chest pain and admission exceeded 
12 h was treated in our hospital. Coronary risk factors included a smoking. 
Electrocardiogram (ECG) was compatible for anterior MI with frequent 
premature ventricular contractions (Fig. 1). Upon admission, transient 
ST-segment elevation in the inferior leads was observed (Fig. 1) and 
emergency coronary angiogram was performed. 

Coronary angiography revealed a 90% luminal diameter stenosis in the 
proximal portion of the left descending coronary artery, but TIMI III flow 
was observed without other significant lesions. Because of time window 
(>12 h) and satisfied flow, emergency percutaneous coronary intervention 
was postponed. The blood flow to inferior region of left ventricle was 
supplied by the right coronary artery. Inferior lead ST-segment elevation 
observed on the ECG was considered as coronary vasospasm. Nifedipine 
(40 mg q.d.) and isosorbide dinitrate (20 mg b.i.d.) were initiated. 

Sudden onset of wide QRS tachycardia with hemodynamic collapse 
occurred at 09:10 on the 5th day of hospitalization needed direct current 
defibrillation. Despite lidocaine treatment, the patient experienced 
recurrence of the wide QRS tachycardia at the same time on the 6th 
and 7th days of admission (Fig. 2). The patient remained stable after 
propafenone was added. 

Nonsustained wide QRS tachycardia recurred periodically on the 
18th, 19th, 20th, 29th, and 30th day of hospitalization (Fig. 2) and 
amiodarone therapy started. ECG on the 18th day showed left bundle 
branch block with inferior axis wide QRS tachycardia (Fig. 3). 

Ambulatory ECG monitoring performed on the 8th and 29th day 
documented ST-segment elevation prior to onset of the wide QRS 
tachycardia (Fig. 4). Amiodarone therapy was effective and 
electrophysiological study showed no inducible ventricular tachycardia. 
Patient refused elective percutaneous coronary intervention and 
ergonovine or acetylcholine provocation test for coronary vasospasm. 
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Figure 1. A 12-lead electrocardiogram  displays frequent premature 
ventricular contractions and marked ST-segment elevation, accompa-
nying worsening of chest discomfort in a patient



Heart rate variability analysis was performed with commercial software 
(MemCalc/PRO, Suwa Trust Inc., Tokyo, Japan) using the two available 
ambulatory ECG monitoring recorded during tachycardia episodes. The 
power spectral density was calculated, including low frequency spectra (LF, 
0.04-0.15 Hz), high frequency spectra (HF, 0.15-0.40 Hz), and the ratio of low 
frequency and high frequency spectra (LF/HF). LF and LF/HF were high on the 
night before onset of wide QRS tachycardia. Further, immediately before 
wide QRS tachycardia, there was a marked increase in HF (Fig. 5).

Discussion

This case demonstrates that the sympathetic nerve hyperactivity 
followed by marked vagal surge precedes periodic vasospasm 
complicated with lethal arrhythmias occurring early in the morning and 
that the phenomenon is reproducible in two available analysis of HRV. 
Thus, periodic occurrence of vasospasim-induced lethal arrhythmias in 
this patient may be associated with baseline vulnerability of autonomic 
nerve state in a day (the morning and evening). 

Direct comparison between autonomic activity and occurrence of 
either vasospasm or lethal arrhythmias has not been investigated in 
the clinical settings because of the technical difficulty. HRV is a 
common modality that indirectly measures cardiac autonomic nerve 
activity. Some reports showed a marked increase in the sympathetic 
nerve activity indices of HRV whereas others reported increased vagal 
ones (3, 4). Increased vagal nerve activity can possibly trigger coronary 
artery vasospasm by causing abnormal endothelial function (5). In 
addition, an increase in vagal activity can trigger ventricular fibrillation 
in Brugada syndrome (6). The findings in this case agree with the 
earlier reports showing a typical diurnal pattern of lethal arrhythmias 
in MI (7-9).

Amiodarone therapy was considered to be successful even if the 
control (without amiodarone) electrophysiological study and 
electrophysiological study under the medication of amiodarone could 
not be directly compared because of the longer life time of amiodarone 
metabolism.
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Figure 2. Clinical course after admission and management of periodic 
episodes of wide QRS tachycardia 
DC - direct current defibrillation, NSWT - nonsustained wide QRS tachycardia, WT - wide 
QRS tachycardia, Mexiletine is substitute for Lidocaine

Figure 3. Monitoring of 12-lead ECG findings of wide QRS tachycardia (WT): 
left bundle branch block with inferior axis wide QRS tachycardia
ECG – electrocardiogram

Figure 4. Ambulatory ECG reading on the 29th day: ST-segment eleva-
tion preceded these wide QRS tachycardia
ECG - electrocardiogram

Figure 5. Changes in heart rate variability during nonsustained and 
sustained wide QRS tachycardia
NSWT - nonsustained wide QRS tachycardia,  PSD - power spectral density of heart rate 
variability, WT - wide QRS tachycardia 



Conclusion

Heart rate variability may be a useful modality for understanding the 
pathophysiology of periodic lethal arrhythmias and for judging the 
efficacy of treatments. However, these findings should be duplicated 
and confirmed in larger cohort.
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Introduction

Acute aortic dissection is the most common catastrophe of the 
aorta.  Although maneuvers that increase intra-thoracic pressure (ITP) 
have been reported to trigger aortic dissection, there is no report of 
aortic dissection in the setting of multiple automated implantable 
cardioverter defibrillator (AICD) shocks.  We report and discuss the 
case of a man who developed aortic dissection following multiple AICD 
shocks.

Case report

A 76-year old man with a history of congestive heart failure (CHF) was 
brought to the emergency department after having multiple AICD shocks.

Two weeks earlier, the patient was admitted with shortness of 
breath and was found to be in CHF exacerbation and atrial fibrillation.  
He was treated medically. Transthoracic echocardiogram (TTE) and 
transesophageal echocardiogram (TEE) studies revealed a left 
ventricular ejection fraction of 20-25%, dilated atria, mild aortic 

regurgitation, without evidence of thrombus or aortic dissection (Fig.  1. 
Video 1. See corresponding video/movie images at www.anakarder.
com).  He underwent dual chamber AICD (Medtronic Virtuoso DR) 
implantation with right ventricular defibrillation impedance of 29 ohms, 
pacing impedance of 392 ohms and threshold of 1 volt at 0.4 millisecond. 

On this admission, he denied palpitations, chest pain, dizziness or 
loss of consciousness.  He was alert and oriented, blood pressure (BP) 
was 142/88 mmHg and his heart rate was irregularly irregular at 132 
beats/min.  The rest of the physical examination was unremarkable.  His 
electrocardiogram (ECG)  revealed atrial fibrillation with a rapid 
ventricular response of 130 beats/min and left ventricular hypertrophy.  
Chest X-ray showed mild cardiomegaly. Laboratory tests were 
unremarkable.

On the 3rd hospital day, he experienced 3 episodes of AICD shocks 
accompanied by jerky movements that coincided with unsustained 
ventricular tachycardia on telemetry.  Subsequently, his BP increased 
to 170-185/95-110 mmHg from baseline of 120-145/75-88 mmHg, and was 
difficult to control with multiple antihypertensive medications.  Within 
24 hours of the electrical storm, he complained of non-radiating pre-

Aortic dissection provoked by electrical storm
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