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ABSTRACT
Temporary transvenous pacing is often required as life saving measure in conditions such as Stokes Adams attack and symptomatic 
bradyarrhythmias. Bradyarrhythmias are also known complications of acute Myocardial Infarction (MI), which can be transient or 
persistent and often demand temporary pacing too. It is difficult to diagnose underlying MI in the setting of paced rhythm due to 
secondary ST-T changes. Elevated cardiac enzymes are essential in the scenario of paced rhythm to diagnose underlying acute 
MI. Remarkable T wave inversion and ST depression {similar to Left Bundle Branch Block (LBBB)} do occur in right ventricular 
paced ECG and some changes may persist following withdrawal of pacing (cardiac memory T waves) simulating ischaemia. Very 
rarely arrhythmias can also lead to troponin rise causing diagnostic dilemma in such a setting. Here, we report a case of an elderly 
female who presented with symptomatic Complete Heart Block (CHB) and developed T wave inversion with Q wave formation in 
anterior leads in sinus rhythm following temporary pacing. She also demonstrated a dynamic rise in serial cardiac troponin values 
mimicking an acute coronary syndrome. Ultimately, an invasive coronary angiogram was performed to rule of significant coronary 
artery disease.

[Table/Fig-3]: Coronary angiogram showing normal left coronary artery (left panel) 
and right coronary artery (right panel). The temporary transvenous pacing lead can 
also seen in-situ.

CASE REPORT
A 69-year-old female was admitted in the Emergency Department 
with complaints of recurrent episodes of syncope for past three 
days. There was no history of associated chest pain and dyspnea. 
On examination, she had a pulse rate of 32 beats per minute and 
blood pressure of 140/96 mmHg. Her Electrocardiogram (ECG) 
demonstrated complete dissociation of P wave and QRS wave 
suggesting CHB with a Right Bundle Branch Block (RBBB) type 
escape rhythm [Table/Fig-1]. Patient was immediately shifted to 
catheterisation laboratory and temporary transvenous pacemaker 
was implanted with pacing lead positioned at right ventricular apex 
under fluoroscopic guidance. The procedure was uneventful and all 
her blood investigations including renal functions and electrolytes 
were within normal range. Her cardiac troponin T (high sensitive 
assay) at admission; however, was 0.021 ng/mL (Normal <0.014 
ng/mL, Elecsys assay, Roche diagnostics, Indianapolis, USA). The 
patient regained sinus rhythm on third day of admission but ECG 
showed T wave inversion in anterior leads with LBBB along with 
Q waves which persisted on repeated recordings [Table/Fig-2]. 
At admission because her troponin was elevated, a repeat assay 
was ordered to rule out ischaemia. Her second troponin value rose 
from 0.021 ng/mL to 0.047 ng/mL (almost doubled). However, 
the echocardiography did not show any Regional Wall Motion 
Abnormality (RWMA) and left ventricular systolic function was 
normal. However, in view of patient’s advance age, ECG changes 

and rising cardiac enzymes Coronary Angiography (CAG) was 
done which revealed normal coronary arteries [Table/Fig-3]. Finally 
taking into account all the above findings, patient was considered 
to be a case of degenerative disease of conduction system of heart 
and ECG changes were likely to be depolarisation abnormality 
secondary to pacing. A permanent pacemaker was implanted and 
patient was discharged in stable condition. At her one month follow-
up in pacemaker clinic, her pacing parameters were in range.

  

[Table/Fig-2]: 12 lead electrocardiogram depicting return of spontaneous rhythm 
with ST elevation and T wave inversion with QS in anterior leads suggestive of 
LBBB (arrows).

[Table/Fig-1]: 12 Lead electrocardiogram at admission demonstrating complete 
heart block with RBBB type ventricular escape rhythm at rate of <40/min.



www.jcdr.net Monika Bhandari et al., Pacing Induced ECG Changes Mimicking MI

Journal of Clinical and Diagnostic Research. 2018 June, Vol-12(6): OD08-OD09 99

DISCUSSION
Temporary intravenous pacing is often required as life saving 
measure in conditions such as Stokes Adams syndrome and 
symptomatic bradyarrhythmia [1]. Bradyarrhythmias are also known 
complications of acute MI, which can be transient or persistent and 
often demand temporary pacing too [2]. It is difficult to diagnose 
underlying MI in the setting of paced rhythm due to secondary 
ST-T changes. Elevated cardiac enzymes (preferably high sensitive 
troponins) help in diagnosing infarction in these settings.

It is known that secondary ST-T changes that develop following 
pacemaker implantation can persist even after pacing is discontinued 
(cardiac memory). Although, not common, such ST-T changes often 
induce the suspicion of coronary ischaemia and often mandate 
further evaluation. Initially, it was described by Chatterjee K et al., 
(hence, also called also as Chatterjee phenomenon) in 29 of 31 
of their patients paced primarily for conduction blocks [3]. These 
changes were primarily influenced by duration of pacing and pacing 
output but not by atrial pacing or baseline QRS. The ECG changes 
could appear as early as 10 minutes of pacing when pacing was 
done with higher voltage with faster rates. In the present patient, 
ST segment elevation and T wave inversions along with Q waves 
developed on day three of temporary pacemaker implantation. 
Gautschi O et al., and more recently Behera S et al., have described 
similar memory ST-T changes in intrinsic rhythm following pacing 
[4,5]. Apart from cardiac pacing, other conditions producing such 
memory ST-T changes include intermittent LBBB, conduction over 
accessory pathway and episodes of tachycardia [6,7]. Although, the 
exact cause of such memory changes are not known, some studies 
have attributed it to potassium channel and cAMP responsive 
element binding protein [8].

It is advisable and we routinely estimate cardiac troponin at 
admission to rule out underlying acute MI in bradyarrhythmia’s 
presenting with an acute onset because bradyarrhythmia can be 
the first manifestation of acute MI and chest pain may not be a 
prominent feature in select subgroups (elderly, female, diabetic and 
dementia). High sensitive cardiac troponins are pivotal to diagnosis 
of acute MI and more so in cases with baseline ECG changes like 
bundle branch block, ventricular hypertrophy and paced rhythm [9]. 
Their advent has led to early diagnosis of MI and short waiting times 
in Emergency Department. Serial assessment of troponins correctly 
identifies MI and avoids misdiagnosis of other non coronary causes 
of troponin elevation [10]. However, uncommonly there can be rise 
in cardiac troponins following ventricular pacing in absence of acute 
MI as reported by Martignani C et al., and Nikolaou NI et al., [11,12]. 
The significance of such rise in troponin following pacing is unknown 
at present and needs further research. 

In the present case, patient had complete heart block at 
hospitalisation, but ST-T changes developed after cessation of 
ventricular pacing. Concurrently, the cardiac troponins were also 
elevated leading to false alarm of acute MI. Highly sensitive cardiac 
troponin too can infrequently give rise to false positive results and 
despite doubling of cardiac troponin values on serial estimation 

in the present case no significant underlying disease in coronary 
arteries was detectable on CAG. Although, the pacemaker induced 
ECG changes usually do not confer any clinical significance, but 
they can simulate MI and lead to unnecessary prolonged hospital 
stay and unwarranted interventions.

The noteworthy combination of spurious ECG changes (pacing 
induced) and spurious troponin rise in the same individual-the two 
golden tenets essential for diagnosing acute MI in contemporary 
medicine makes us remember the wise idiom-All that glitters (ECG 
and troponin) may not be gold (ischaemia). 

CONCLUSION
Pacing induced ST-T changes are uncommon but can occur. 
Diagnosis of MI in presence of paced rhythm is challenging and 
cardiac enzymes usually help in diagnosing underlying MI. However, 
cardiac enzymes too can rise falsely in many clinical scenarios and 
infrequently after pacing too. Coronary angiogram sometimes will 
be needed ultimately to rule out coronary artery disease is such 
cases. ECG changes and cardiac enzyme alterations should not 
be viewed in isolation and entire clinical scenario should be taken 
into account.
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