Recurrent ventricular tachycardia associated with
lipomatous metaplasia of a myocardial scar
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SUMMARY

Lipomatous metaplasia in chronic postmyocardial
infarction scars is a common and underappreciated
finding seen in histopathology and cardiac MRI. Evidence
suggests that lipomatous metaplasia is capable of
altering the electroconductivity of the myocardium
leading to re-entry pathways that are implicated

in the pathogenesis of postmyocardial infarction
arrhythmogenesis. We report a case of a patient who
presented with non-sustained ventricular tachycardia
and was found to have lipomatous metaplasia of a prior
myocardial infarct-related scar.

BACKGROUND

Adipose tissue within the myocardium has been
shown to alter heart electroconductivity, leading
to an increased predisposition for arrhythmias and
sudden cardiac death.' Initially noted on patho-
logical specimens, adipose infiltration into the
myocardium was termed lipomatous metaplasia by
Baroldi and colleagues.! The significance of lipoma-
tous metaplasia is currently unclear; however, it is
known to be the pathological culprit in arrhythmo-
genic right ventricular cardiomyopathy.? Its pres-
ence has also been associated with more adverse
cardiac remodelling and larger infarct size.> More
recently, studies involving cardiac MRI (CMR)
have been able to non-invasively characterise the
presence of lipomatous metaplasia.* CMR allows
excellent image resolution and is regarded as the
gold standard for assessing cardiac morphology
and function. CMR has an added benefit in that it
can visualise a myocardial scar with a high degree
of precision.” By using a combination of fat-water
separation and conventional delayed enhance-
ment imaging, it is possible to accurately assess the
adiposity of chronic myocardial infarction scars.
Using these image processing methods, some obser-
vational CMR studies have reported the prevalence
of lipomatous metaplasia in patients with healed
myocardial infarction scars to be as high as 78%.°

CASE PRESENTATION

A 77-year-old man with recurring colon cancer was
admitted for a scheduled left hemi-colectomy. On
postoperative day 3, the patient began to experi-
ence isolated runs of non-sustained ventricular
tachycardia (VT) (figure 1). Throughout these
VT episodes, the patient was asymptomatic, and
presented with no chest pain or shortness of breath.
Inpatient cardiology was consulted to evaluate the
patient. On physical examination, vital signs were
stable. The patient had no signs of elevated jugular
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vein distension, cyanosis, peripheral oedema or
abnormal heart sounds, and his lungs were clear to
auscultation bilaterally.

INVESTIGATIONS

Labs were normal with no indications of anaemia,
electrolyte derangements or metabolic abnormal-
ities. An ECG showed normal sinus rhythm with
premature ventricular contractions and Q waves
in the inferior leads. A transthoracic echocardio-
gram revealed an ejection fraction of 65% with no
significant wall motion abnormality. The patient was
discharged with beta-blocker therapy and outpa-
tient cardiology follow-up. He was monitored for
2weeks with an ambulatory cardiac monitor, which
showed several runs of non-sustained VT. Coronary
angiography showed moderate stenosis of the right
coronary artery with normal fractional flow reserve
and no other areas of haemodynamically signifi-
cant stenosis. As the echocardiogram showed no
evidence of structural abnormalities, CMR was done
to evaluate structural abnormalities. CMR revealed a
crescent-shaped mass in the basal inferoseptal wall of
the left ventricle. The mass measured approximately
4mm in thickness and 2cm in length. It appeared to
have a central area of hyperintensity surrounded by a
rim of hypointense signal relative to the myocardium
when visualised with steady-state free precession
(SSFP) sequences (figure 2). The mass was mostly
subendocardial in the majority of the inferoseptal
wall, but within the basal-inferior wall, it appeared
to be mid-myocardial. When imaged with double
inversion recovery T2 imaging, the mass appeared to
have a slight hyperintensity in its signal. However, fat
suppression on double and triple inversion recovery
imaging adequately suppressed the signal, suggesting
fatty tissue (figure 3). Furthermore, perfusion
imaging showed that the subendocardial portion of
the inferior wall and inferoseptum had mild perfusion
abnormalities. Late gadolinium enhancement images
showed subendocardial scarring in the basal inferior
and inferoseptal wall along with mid-myocardial
extension corresponding to SSFP images (figure 4).
This was due to the metaplastic tissue extending into
the mid-myocardial tissue of the basal inferior wall.
This led to an abnormal crescent appearance that is
not typical for a simple infarct-related scar. Given
the overall context of the scar tissue and its appear-
ance as a mid-myocardial mass, it was determined
to be a lipomatous metaplasia of a prior myocardial
infarction-related scar.

DIFFERENTIAL DIAGNOSIS
Given the asymptomatic presentation and telem-
etry findings, the differential diagnosis included
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Figure 1 Isolated runs of non-sustained ventricular tachycardia.

supra-VT with aberrancy due to bundle branch block versus VT
due to metabolic derangements versus VT due to ischaemia.

TREATMENT

Given that the patient was asymptomatic throughout all episodes
of VT and had no symptoms or signs of heart failure or cardio-
vascular compromise, the patient has to be continued on beta-
blocker therapy.

OUTCOME AND FOLLOW-UP

The patient was scheduled to be seen by a cardiac electrophysiol-
ogist on completion of his chemotherapy. He underwent an elec-
trophysiological study which failed to induce VT. The patient
remained asymptomatic with no signs of heart failure and was
continued on beta-blocker therapy in the interim.

DISCUSSION
Ischaemia typically presents on CMR as scarring that mainly
involves the subendocardium.” With progression on the size of
the infarct, the scar may spread to the epicardium in a manner
consistent with the ‘wavefront phenomenon’ of ischaemic cell
death.® In our patient, the appearance of the scar was unusual
given its isolated mid-myocardial appearance. Myocardial
adiposity has been shown to increase the susceptibility for VT.
Adipose tissue plays a major role in altering the electrophysio-
logical mechanisms of the myocardium than does collagen. In
an animal model involving sheep with experimentally induced
myocardial infarction, collagen was not found to significantly
induce VT. In contrast, increased lipomatous metaplasia was
significantly associated with critical re-entrant circuits leading
to VI.” Fat deposition also has prognostic significance. In a
prospective study involving 316 patients with prior myocardial
infarction, lipomatous metaplasia was a significant predictor of
all-cause mortality, sustained VT and hospitalisation for heart
failure.> Furthermore, a multivariable analysis including other
strong predictors (atrial fibrillation, reduced left ventricular ejec-
tion fraction (LVEF), diabetes and multivessel disease) found that
lipomatous metaplasia remained a significant predictor of all-
cause mortality, more adverse remodelling and larger infarcts.’
Current guidelines recommend echocardiography as the first-
line tool for patients presenting with heart failure or VI. CMR
becomes a class 1 recommendation when an infiltrative cause is

Figure 2 Steady-state free precession (SSFP) MRI: image (A) on the
left involves SSFP pre-contrast, while image (B) on the right shows SSFP
post-contrast with notable intake in the mid-myocardium. The arrows in
the figure point to the crescent-shaped mass in the basal inferoseptal
wall of the left ventricle.

Figure 3 Double inversion recovery sequence on T2 imaging: image
(A) on the left shows without fat suppression, while image (B) on the
right shows with fat suppression. The red arrow in the figure points to
the crescent-shaped mass of lipoid tissue in mid-myocardium.

Figure 4 Delayed gadolinium enhancement images. The arrow points
to the subendocardial scar showing delayed gadolinium enhancement.

suspected.'® However, CMR is better at characterising LVEF and
myocardial mass due to its reproducibility and accuracy. CMR
can also overcome the inadequate echocardiographic acoustic
windows and identify the aetiology of ischaemic and non-
ischaemic cardiomyopathies.'® CMR’s usefulness in evaluating
patients with VT is highlighted by studies showing improve-
ment of up to 50% in identifying relevant myocardial disease
compared with routine non-CMR-based imaging.'! Additionally,
CMR characterised cardiac disease as significant in a quarter of
patients classified as having normal structure and function using
non-CMR imaging."'

It is important to identify lipomatous metaplasia in patients
with deadly arrhythmias who plan to have ablative procedures.
In a recent study involving a group of 72 patients undergoing
ablation for VT, fat deposition within the myocardium was asso-
ciated with worse outcomes and higher rates of VT recurrence.'*
Further strategies must be implemented before proceeding with
invasive procedures in this patient population. Future implica-
tions may suggest broader and earlier use of CMR to evaluate
the presence of lipomatous metaplasia in post-myocardial infarc-
tion scars and better risk stratification of patients prior to abla-
tion to predict propensity for VT and mortality.

Learning points

» Lipomatous metaplasia is a common and underappreciated
finding in postmyocardial infarction scars.

» Intramyocardial adipose tissue is a significant risk factor
in the induction of postmyocardial infarction ventricular
tachycardia.

» Cardiac MRl is an excellent imaging modality due to its high
reliability in tissue characterisation, left ventricular function,
viability assessment and lack of radiation exposure.
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