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Introduction
Ventricular tachycardia is a life-threatening complication of 
IHD. Polymorphic VT with a normal QT interval during 
intervening sinus rhythm is most frequently seen in the 
context of acute ischemia and may be seen with other cardiac 
disease states such as cardiomyopathy or HF or in the 
absence of overt cardiac disease (e.g., idiopathic polymor-
phic VT, catecholaminergic VT). Although the exact 
incidence of polymorphic VT in coronary artery disease is 
not known, coronary artery disease is the most common 
cause of sudden cardiac death resulting from fatal ventricular 
arrhythmias1 and a significant proportion of events occur in 
subjects without any history of cardiac disease1,2.

The incidence of ischemic ST changes before fatal arrhythmia 
has been observed in 12.6-52% cases3, 4. Some investigators 
have noted increased ventricular ectopic activity during 
periods of ischemia5.  Active vascular events such as spasm, 
plaque rupture or thrombosis in the setting of obstructive 
coronary artery disease precipitate fatal arrhythmias due to 

acute ischemia6. Not only obstructive coronary artery 
disease but also transient coronary ischemia resulting from 
coronary vasospasm, anomalous coronary arteries or 
myocardial bridges can lead to polymorphic ventricular 
tachycardia and sudden death7,8.

Myocardial ischaemia is characterised by ionic and 
biochemical alterations, creating an unstable electrical 
substrate capable of initiating and sustaining arrhythmias, 
and infarction creates areas of electrical inactivity and 
blocks conduction, which also promotes arrhythmogenesis 9. 
We here present a case of a 45-year-old woman with critical 
occlusion of LMCA & LAD accompanying unstable angina 
presented as chest tightness and VT successfully treated by 
angioplasty with drug-eluting stent implantation in cardiac 
arrest condition.

Case report
A 45-year-old housewife presented to the emergency 
department in a hemodynamically collapsed state due to 
polymorphic  ventricular tachycardia (Figure 1) which was 
treated with direct current shock. After direct current shock, 
ECG showed sinus rhythm with normal QTc (Figure 2). 
Patient was shifted to Coronary Care Unit.
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Abstract
Ventricular arrhythmias are important contributors to morbidity and mortality in patients with ischaemic heart disease (IHD). 
Many of deaths from IHD are attributed to the development of ventricular tachyarrhythmias during periods of myocardial 
ischaemia or infarction. In patients with acute ischemia the ventricular tachycardia (VT) is polymorphic and is reversible with 
coronary revascularization.
We are reporting a 45 year old female who presented with recurrent chest pain with palpitation due to polymorphic ventricular 
tachycardia in the context of normal QT interval in baseline ECG and normal left ventricular function without any evidence 
of myocardial injury. Due to recurrent ventricular arrhythmia despite medical management, urgent coronary angiography was 
done which showed critical obstruction (70%) of distal left main coronary artery (LMCA) involving proximal (95%) left 
anterior descending artery (LAD). Considering the critical obstruction of LMCA & LAD responsible for VT, emergency PCI 
of LMCA to LAD was done. After successful PTCA and stenting to LMCA to LAD, episode of polymorphic VT was terminated.
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Figure 1 

Figure 2 

Serum electrolytes were as follows: sodium 138 mmol/L, 
potassium 3.5 mmol/L, calcium 8.8 mg/dL, magnesium 2.1 
mg/dL and cardiac markers (CK-MB: 34 & troponin I: 0.16 
ng/ml) were negative. Echocardiography showed no regional 
wall motion abnormality and global left ventricular ejection 
fraction (LVEF) of 60%.

The patient had history of exertional chest pain relieved by 
rest. She had no risk factor for IHD except hypertension. 
She underwent an exercise tolerance test 1 year back & it 
was equivocal.  Patient refused to undergo coronary angiogram 
and the patient was kept on medical follow up with 
anti-platelets, statin and beta-blockers. The patient was 
asymptomatic with medical therapy prior to that event. With 
the history of stable angina, normal metabolic parameters, 

normal QTc and normal LV systolic function, coronary 
ischemia was thought to be the most probable cause of 
polymorphic VT and anti-ischemic therapy including 
beta-blockers, nitrates, statin,  enoxaparine, intravenous 
lidocaine and subsequently intravenous amiodarone was started.

Despite maximal medical therapy, patient had four episodes 
of self-terminating polymorphic VT with syncope and two 
episodes of DC-terminating VT in next 12 hours.  Repeat 
cardiac markers (CK-MB: 40 & troponin I: 0.19 ng/ml) 
were again negative. Episodes of polymorphic VT were 
associated with chest tightness, palpitation and sweating. 
None of the episodes were preceded and followed by any 
ECG changes suggestive of coronary ischemia.

Due to recurrent potentially fatal ventricular arrhythmia, 
urgent coronary angiography (CAG) was done which 
showed 70% obstruction in distal LMCA (left main 
coronary artery) involving proximal (95%) LAD (left anteri-
or descending artery and right coronary artery (RCA) & left 
circumflex artery(LCX) were free of disease (Figure 3).

Figure 3: CAG showing 70% obstruction in distal LMCA 
involving proximal (95%) LAD. LCX and RCA free of 
disease.
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Figure 4: TPM insertion. CPR. Total occlusion of LMCA. 

Figure 5: Wire passed through LMCA to LAD. Another 
wire passed through LCX. After pre-dilatation visualization 
of LMCA, LAD and RCA.
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Figure 6: Stent placement with dilatation.  Post-dilatation. 
Final result with TIMI flow 3.

Just immediate after CAG patient was developed VT at cath 
lab. DC shock was given several times and patient under-
went asystole. Cardio-Pulmonary Resussitation (CPR) 
started immediately along with all medications and intuba-
tion was done. Temporary pacemaker (TPM) was inserted. 
Considering the critical obstruction of LMCA & LAD 
responsible for VT, asystole, emergency PCI of LMCA to 
LAD was planned after explaining grave condition of the 
patient to her relatives. CAG revealed total occlusion of left 
main coronary artery (Figure 4).  

A run-through wire was passed crossing the lesion during 
CPR.  After balloon dilatation of the obstruction, patient 
reverted to sinus rhythm. The LMCA to LAD was stented 
with using a 3.5 x 22 mm Drug Eluting Stent. Post-dilatation 
was done (Figure 5 & 6). 

After stenting patient was stabilized and shifted to CCU, 
where she put on ventilator. There was no episode of VT 
after that. Patient was kept on dual antiplatelet therapy, 
statin and betablockers along with IV amiodarone which 
was stopped after one day. The day after stenting she was 
extubated. Her follow up period in the coronary care unit 
was uneventful and she was discharged seven days after. 
Echocardiography before discharge showed hypokinetic 
anteroseptum and interventricular septum with LVEF of 
55%. Cardiac markers were positive (CK-MB: 84 & tropo-
nin I: 1.72 ng/ml).  

Discussion
Ventricular tachycardia (VT) is defined as three or more 
consecutive cardiac depolarisation arising below the 
atrioventricular node, with an RR interval of less than 500 
ms (>120 beats/min)9. VT is estimated to occur in 3–39% of 
patients in the peri-infarction period10,11. The presentation of 
ventricular tachycardia during acute myocardial infarction 
depends on the rate of tachycardia, and on left ventricular 
function. Significant haemodynamic compromise can occur 
if the tachycardia is fast and sustained, and when there is left 
ventricular dysfunction. VT increases myocardial oxygen 
demand, which may result in exacerbation of ischaemia and 
possible infarct extension. Occasionally, VT is the present-
ing feature of an otherwise silent myocardial infarction (the 
presence of a scar provides a stable substrate capable of 
maintaining a re-entrant tachycardia mechanism)9.

VT is conventionally classified according to its temporal 
and morphological characteristics. VT is described as 
non-sustained (NSVT), if the duration is less than 30s, and 
sustained if it lasts more than 30s or requires termination 
within 30s because of haemodynamic compromise. VT is 
described as being ‘monomorphic’ if the QRS complexes 
have one morphology; multiple monomorphic if there are 
two or more runs of different QRS morphologies, but each 

Malik F et al.Ischaemic Heart Disease Presenting as Polymorphic Ventricular Tachycardia:



13

14 15

16 17

18 19

20

run has a uniform QRS complex; and polymorphic if the 
QRS morphology is variable during one episode9.

Acute myocardial ischaemia is accompanied by significant 
intracellular and extracellular ionic and metabolic 
alterations of the myocardial syncytium.

                            

Figure 7: Influence of cardiac ischaemia on arrhythmogenesis9.

Extracellular changes include: elevated potassium, 
lysophosphoglycerides and adenosine concentrations, 
increased lactate and carbon dioxide production, acidosis, 
and catecholamine release. Concomitantly, intracellular 
changes include: acidosis, elevated cyclic adenosine mono-
phosphate (cAMP), and elevated concentrations of calcium, 
magnesium, and sodium ions12. These biochemical and 
metabolic changes alter inward and outward transmembrane 
ionic current fluxes, causing profound alterations of the 
resting membrane and action potential characteristics of the 
myocyte. Changes such as depolarization of the resting 
membrane potential, diminished upstroke velocity, slowed 
conduction, decreased excitability, shortening of the action 
potential duration, altered refractoriness, dispersion of 
repolarisation, and abnormal automaticity, can all occur9.

The resultant biochemical and electrical changes do not all 
occur at once but evolve temporally, providing the electro-
physiological trigger and anatomic substrate necessary to 
induce arrhythmias through virtually all known arrhythmo-
genic mechanisms (Fig. 7).

Within minutes of myocardial ischaemia there is a striking 
surge of sympathetic nerve activity caused by a combination 
of pain, anxiety and reflex activation, which has been 
demonstrated to be inversely related to left ventricular 
ejection fraction13. A general increase in circulating 
catecholamines can also aggravate myocardial ischaemia, 
because of positive chronotropic and inotropic actions, 
therefore establishing a vicious circle. A relative excess in 
sympathetic over vagal activity is generally proarrhythmic 
because of alterations of the electro-physiological properties 
of the specialised conducting tissue and the cardiac myocyte 
(Table 1). Consequently, the risk of developing supraven-
tricular and ventricular tachyarrhythmias is increased.

Table 1 Electrophysiological effects of the sympathetic 
nervous system9

• Shifts pacemaker from sinus node to junctional region
• Increases Purkinje fibre automaticity
• Alters P wave morphology and shortens QT interval
• Shortens PR interval
• Increase after-depolarisations (facilitating triggered activity)
• Enhances re-entry during acute myocardial ischaemia
• Decreases ventricular fibrillation threshold

Lethal ventricular tachyarrhythmias in the setting of 
coronary artery disease results either from acute ischemia or 
from chronic scar, the mechanisms are different in two 
different settings. Acute ischemia often occurs in patients 
without a prior history of heart disease. Although in this 
setting ventricular fibrillation is the most common terminal 
rhythm, it is at times preceded by polymorphic ventricular 
tachycardia6, as in our case. On the other hand, in patients 
with impaired left ventricular function, a myocardial scar 
from a previous infarction may provide the anatomic 
substrate for reentrant ventricular arrhythmias, manifested 
most commonly by monomorphic ventricular tachycardia 
with or without degeneration into ventricular fibrillation14.

Clinical presentation of patients with CAD who have 
ventricular arrhythmias is variable. Patients with ventricular 
arrhythmias complicating acute ischemia might experience 
palpitations in addition to chest pain if the arrhythmia is 
stable and clinically tolerated, but more often present with 
syncope and sudden cardiac death as a result of hemody-
namically unstable VT or VF. In the case of ventricular 
arrhythmias related to an old MI, patients might be asymp-
tomatic when the arrhythmia is slow and stable, but palpita-
tions, dyspnea, or chest discomfort are common symptoms. 
The clinical tolerance to VT is related to the rate of         
tachycardia, the presence of retrograde conduction, the 
baseline ventricular function, and the integrity of peripheral 
compensatory mechanisms. Incessant VT, even if hemody-
namically stable, can lead to hemodynamic deterioration 
and heart failure15. Our patient presented as chest pain, 
palpitation with sweating followed by syncope and convul-
sion repeatedly before & after admission. Cardiac markers 
were within normal limits (after admission and 12 hours later).

Malik F et al.JNHFB Jan 2017

Cardiac Ischaemia

Ionic & Metabolic effects

• Acidosis

• ↑ CAMP

• ↑ Na. Mg2. Ca2 ion conccntrations

Intracellular changes

Myocardial electrical destabilisation

Arrhythogenesis

Automaticity

Triggered Activity

Recntry

- Autonomic ncrvous system
- Electrolyte imbalance
- Previous MI with scar formation
- Iatrogenic factors e.g antiarrhythmic and inotropic drugs

• Acidosis
• ↑ Κ lactate, lysophosphoglycerides,
 adenosine and CO

2
 concentrations

• Catecholamine release

Extracellular changes



13

14 15

16 17

18 19

20

The treatment of ventricular tachyarrhythmias should target 
both the cause of the arrhythmia (upstream approach) as 
well as the arrhythmic expression of the pathology (down-
stream approach). In other words, in patients with signifi-
cant coronary artery disease, revascularisation and haemo-
dynamic optimisation should be considered in the first 
instance to prevent ventricular arrhythmias and their 
complications9. Rapid treatment of sustained VT is manda-
tory because of the deleterious effect on cardiac output, the 
exacerbation of myocardial ischaemia, and the risk of 
degeneration into ventricular fibrillation. If there is haemo-
dynamic compromise, synchronised direct current cardio-
version (DCC) should be implemented. If the patient is 
haemodynamically stable, pharmacological termination can 
be attempted9.

Intravenous lidocaine and beta blockers are useful in 
treatment of polymorphic VT specifically associated with 
acute myocardial ischemia14. Urgent coronary angiography 
should be considered in the setting of recurrent polymorphic 
VT when ischemia is suspected14. Myocardial re-vascular-
ization may be sufficient therapy in patients surviving 
polymorphic VT/VF in association with myocardial 
ischemia when ventricular function is normal and there is no 
history of a  myocardial infarction. However if coronary 
revascularization is not possible and there is evidence of 
significant LV dysfunction, the primary therapy for patients 
resuscitated from polymorphic VT /VF should be an 
implantable cardioverter defibrillator14. VT in our patient 
was initially terminated by DC shocks, IV Amiodarone and 
eventually terminated by PTCA with stenting.

Cardiac ischaemia causes complex interactions between 
ionic, metabolic and neurohormonal factors with deleterious 
effects on cardiac cellular electrophysiology. The end result 
is the induction and maintenance of supraventricular and 
ventricular tachyarrhythmias, and conduction disturbances. 
Ventricular tachyarrhythmias in the acute phase of ischemia 
are usually polymorphic and degenerate rapidly into VF, 
requiring prompt electrical termination. As polymorphic VT 
is usually associated with recurrent ischaemia, treatment 
should include strategies to reduce ischaemia, such as 
adequate doses of β-blockers and emergency PTCA/CABG 
surgery.
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