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Catheter ablation is a modern treatment approach

for patients with ventricular arrhythmias in the case that

antiarrhythmic medications are either not effective, not

well tolerated, or even refused by the patient.1 In cases

of ventricular arrhythmias post myocardial infarction,

scar formation pertaining areas of myocardial fibrosis

intermingled with viable myocytes represents the most

common substrate.2 Slow conduction within the scarred

subendocardial surface of the left ventricle denotes the

most common underlying mechanism of ventricular

tachyarrhythmias.3

Ventricular tachycardia ablation procedures are

commonly guided by delineation (mapping) of the

substrate, whereby regions of scared tissue and potential

reentry circuit are outlined in electroanatomic maps

based on electrocardiographic and pacing characteristics

assessed during hemodynamically stable sinus or paced

rhythm. Despite technological progress and improved

experience of operators, success rate remains on the

lower side, with a recurrence rate of up to 47% during

the first 6 months.4 Several substrate-based ablation

techniques are used, of which the elimination of local

abnormal ventricular activities is one of the most

prominent that is constantly gaining ground and that has

been associated with long-term freedom of ventricular

tachyarrhythmia relapse.5

Pre- and peri-procedural imaging for substrate-

based ablation has so far mainly been implemented by

using cardiac magnetic resonance as well as cardiac

computed tomography aiming to accurately segment the

myocardium and provide detailed myocardial tissue

characterization.6–8 The former provides adequate image

resolution for detection and localization of non-trans-

mural scar areas including tissue characterization,

whereas the latter can be performed in patients with

implantable cardioverter defibrillators, which represent a

significant number of patients with ventricular tach-

yarrhythmias post myocardial infarction.

Such anatomical planning in advanced catheter

ablation enables patient-specific mapping and guidance

during the intervention. Still, critical physiological

information, pertinent to sympathetic denervation in

scarred areas, cannot be conveyed with cross-sectional

imaging. In fact, sympathetic cardiac innervation plays

an important role in ventricular arrhythmogenesis and

may act as a trigger and substrate modulator of the

ventricular tachyarrhythmia substrate. Sympathetic ner-

vous system degeneration and necrosis of sympathetic

fibers after myocardial infarction are usually extending

to an area greater than that of myocardial necrosis.9

Myocardial ventricle tissue with preserved viability but

with sympathetic denervation is particularly sensitive to

sympathetic stimulation and could thereby predispose to

tachyarrhythmias.10 123I-labeled metaiodobenzylguani-

dine (123I-MIBG) cardiac nuclear imaging can assess

cardiac adrenergic nerve function and has the potential

to identify larger zones of susceptibility to ventricular

tachyarrhythmias.

In the current issue of the Journal of Nuclear
Cardiology, Gimelli and colleagues11 investigated for

the first time the correlation between regional sympa-

thetic innervation as assessed with 123I-MIBG and

perfusion assessed by 99mTc-tetrofosmin in ischemic

cardiac disease patients that underwent ablation of local

abnormal ventricular activities. Sixteen post myocardial
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infarction patients underwent a combined evaluation

with dual-tracer scintigraphy at baseline and at 1 month

following the ablation procedure. The summed perfu-

sion rest score and the summed 123I-MIBG score were

calculated by adding the segmental scores of the per-

fusion and innervation, respectively. The presence of

perfusion-innervation mismatch was defined as a dif-

ference of more than 25% of the relative uptake of

99mTc-tetrofosmin minus that of 123I-MIBG. An ele-

vated regional burden of perfusion-innervation

mismatch was shown to correlate with arrhythmic sub-

strate. On follow-up scan, ablated segments showed a

significant reduction of 99mTc-tetrofosmin uptake

resulting in a significant reduction in the extent of per-

fusion-innervation mismatch. Importantly, reduction of

the mismatch post ablation was associated with

improved clinical outcome at one-year follow-up with a

significant reduction of the arrhythmic burden.

The authors should be congratulated for elaborating

on this novel, pathophysiological rational approach on

improving the planning of ventricular arrhythmia abla-

tion and adding potentially a predictive tool on the

recurrence of ventricular arrhythmias in the future.

These results come into a compelling background of

data and are consistent with existing knowledge on the

still viable but denervated left ventricular myocardial

tissue and the associated jeopardy of ventricular

arrhythmias.12,13 Nevertheless, as for every study, there

are certain limitations that deserve closer attention.

Notably, this pilot study included only a small number

of patients and focused on a particular ablation strategy.

Furthermore, the combination of anatomical information

coming from other imaging modalities such as computed

tomography or magnetic resonance imaging could

potentially improve the pre-intervention planning.

Finally, manually co-registration of the scintigraphy and

electroanatomical mapping datasets might have caused

minimal misregistration flaws.

Certainly, prospective randomized studies compar-

ing hybrid anatomical and functional imaging-guided

ventricular tachyarrhythmia ablation to standard abla-

tion in the setting of different diseases are necessary to

determine whether this promising technology can

improve short- and long-term outcomes. In the era of

personalized medicine, generalized, blind approaches

are expected to give their place to patient-specific

treatment supported by clinical evidence that would

have an impact on the long-term prognosis. Guiding

electrophysiological interventions in patients with ven-

tricular tachyarrhythmias post myocardial infarction

with proper pre-intervention imaging, using additional

functional data instead of anatomical information alone,

represents a step down the appropriate road.
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