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Introduction

Cardiac sarcoidosis is an unusual cause of refractory ventricular arrhythmias and heart
failure. Catheter ablation of ventricular tachycardia (VT) secondary to cardiac sarcoidosis
has been reported with good success, but these tachycardias are occasionally epicardial (1).
We report the gross and microscopic pathological examination of a patient who underwent
an epicardial ablation for recurrent VT in the setting of cardiac sarcoidosis, aided by
electrocardiographic imaging (ECGI) (2,3).

Case Report

45 year old white male presented with two episodes of syncope. A 30-day event monitor
demonstrated sustained monomorphic VT. Initial echocardiogram revealed an ejection
fraction of 29% with postero-lateral dyskinesis. Cardiac catheterization revealed no
significant coronary artery disease. Cardiac biopsy revealed no granulomata; there was no
mediastinal adenopathy; and the ACE level was normal. Cardiac MRI demonstrated patchy,
predominately subepicardial enhancement centered in the lateral wall of the left ventricle
with adjacent foci of nodular transmural enhancement. While in the hospital, he continued to
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have episodes of sustained VT, and elected to undergo an electrophysiology study with the
goal of curative ablation. During the study, two VT morphologies were induced, one with a
right bundle block (RBBB) morphology, a right superior axis, and cycle length (CL) of 466
ms, the other with a RBBB morphology, a right inferior axis and a CL of 500 ms. These
were targeted for ablation. An ICD was placed, and mexiletine, 150 mg three times daily,
was initiated.

Seven months later, he experienced recurrent VT, with a different morphology (Figure 1). A
“pseudo-delta” wave (a gradual onset of the QRS prior to the more rapid deflection) was
seen in the precordial leads, suggesting an epicardial site of origin (4). ECGI localized the
VT focus to the basal anterolateral aspect of the left ventricle (Figure 2). ECGI-
reconstructed electrograms from this site were of Q-wave morphology, without an initial
positive deflection, consistent with epicardial origin (3). During electrophysiology study, the
pericardial space was accessed using the method of Sosa, et al (5). A bariatric epidural
needle and a 0.38 inch guide wire were used to access the pericardial space. An 8 Fr sheath
was placed, and an open irrigated ablation catheter (Thermocool, Biosense-Webster) was
inserted. Non-sustained monomorphic VT with a RBBB morphology and inferior axis
occurred spontaneously. Electroanatomic mapping (CARTO, Biosense-Webster), activation
mapping, and pace mapping localized the VT to the basal anterolateral aspect of the LV,
corresponding closely to the site seen on ECGI. The epicardial electroanatomic map is
shown in Figure 3. Coronary angiography was performed to assure the site was a safe
distance from any epicardial coronary arteries. Pacing at the site of planned ablation
captured the phrenic nerve; therefore the pericardium was insufflated with air, which
prevented prhenic nerve stimulation. Seven 1 minute radiofrequency energy applications
were delivered. The maximum power settings were 30-50 W. The average power delivered
was 29, 29, 39, 40, 40, 39, and 39 W. The 4t through the 7t lesions appeared to have the
most effect on the VVT. After the 4™ radiofrequency energy application, the ventricular
rhythm became much less frequent, though there was a episode of a slow (cycle length
1243; 48 bpm) ventricular rhythm with the same morphology as the VT. The ventricular
rhythm did not recur after the 5% application, and all ventricular ectopy ceased during the 6t
application. After ablation, there were no further sustained ventricular arrhythmias, despite
aggressive programmed stimulation. No complications occurred.

Several months later, the patient was admitted to the hospital for progressive congestive
heart failure, refractory to aggressive medical treatment. There was also VT of a different
morphology than seen previously. He underwent successful cardiac transplantation, and the
explanted heart was retained for pathological examination. Gross examination revealed an
ablation lesion at the expected site of ablation. The lesion measured 3.0 cm x 1.5 cm with a
maximum depth of 3 mm. Using 2 mm as an estimated average depth, the calculated lesion
volume is 0.9 cm?3. Microscopic examination revealed noncaseating granulomas in the
background of fibrosis and chronic inflammation with minimal myocyte necrosis, consistent
with sarcoidosis. Microscopic examination of the site of ablation also revealed ghosts of
multinucleate giant cells, indicating that the ablated area was affected by the sarcoidosis
(Figure 4).

Heart Rhythm. Author manuscript; available in PMC 2014 August 21.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Latacha et al.

Conclusion

Page 3

To our knowledge, this is the first example of the gross and microscopic pathological
examination of a site of epicardial ablation for cardiac sarcoidosis. The fact that the patient
underwent cardiac transplantation afforded the opportunity to prove that the lesions were in
the expected area based on both non-invasive and CARTO imaging, and that the lesions
were of sufficient depth to ablate the affected tissue. ECGI imaging proved useful in
localizing this epicardial VT.
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Abbreviations

VT

Ventricular Tachycardia

ECGI Non-invasive electrocardiographic imaging

RBBB Right bundle branch block
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Figure 1.
Ventricular tachycardia with a RBBB morphology and right superior axis and VA

dissociation. Note the “pseudo-delta” wave in lead V1 is suggesting an epicardial site of
origin.
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Figure 2.
ECGI isochrones and potential maps localizing the VT origin to the basal antero-lateral

surface of the LV. Note the Q-wave morphology of the ECGI-reconstructed epicardial
electrogram (EGM)at that site [inset], indicating an epicardial source. The asterisk in the
isochrone map marks the site of earliest activation; the asterisk in the potential map is the
local potential minimum associated with earliest activation.
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Figure 3.
CARTO electroanatomic activation maps in Left Anterior Oblique Cranial orientation. The

radiofrequency energy applications are represented by the red spheres. Lesions 47 (labeled)
affected the ventricular tachycardia. (Two points were collected during the 4™ application).
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Figure 4.
Gross, sectioned, and microscopic examination of the heart displays the epicardial ablation

lesions. In each panel, the ablation lesions are indicated by the two white arrowheads. A:
The lesions are seen at the basal anterolateral aspect of the whole heart. The lesions to the
left of the arrowheads were superficial, as demonstrated in panel B. B: Section through the
area ablation, revealing dense scar of ablation surrounded by scar from sarcoidosis. The
depth of the lesion is 2 mm. C: The microscopic cross sectional examination shows that the
ablation lesion is in an area affected by sarcoidosis. There is normal myocardium at the
lower border of the panel.
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