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Cardiac Imaging
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Overview
• Introduction
• Challenges in epicardial 

access:
• Adhesions
• Bypass Grafts
• Others:
• Anticoagulation
• Fat tissue
• Coronary arteries
• Phrenic Nerve
• Deep substrate
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Adhesions



Is the procedure indicated? Does the patient have a considerable likelihood of
epicardial substrate, and is epicardial mapping/ablation likely to lead to
improvement in outcomes.

Are there alternatives that may be more appropriate? This may include
ablation within the coronary sinus, trans-coronary alcohol ablation and needle
ablation or hybrid procedures with surgical access via a lateral thoracotomy or
sub-xiphoid window.

Are there patient characteristics that may preclude or complicate
pericardial access? In addition to prior cardiac surgery and whether or not
the pericardium was closed or reconstructed with a pericardial substitute, this
may include body habitus (e.g. significant obesity and pectus excavatum chest
deformity), anticoagulation requirements and intra-abdominal anatomy
(hepatomegaly or sub-diaphragmatic bowel at the site of puncture.
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Heart Rhythm 2018;15:65–74

Between 2004 and 2016, successful epicardial entry
was achieved in 188 of 192 attempts (98%).

In 155 first-time epicardial access attempts, pericardial
adhesions were diagnosed in 13 (8%).

Adhesions tended to occur more frequently with
severe renal impairment (2% of patients without
adhesions vs 15% of patients with adhesions.

Adhesions were associated with limited epicardial
mapping (3% of patients without adhesions vs 85% of
patients with adhesions, P<0.001) and lower short-
term procedural success (68% of patients without
adhesions vs 46% of patients with adhesions, P=0.02),
but complication rates were similar.



Heart Rhythm 2013;10:165–169

10 consecutive patients with prior non-coronary cardiac
surgery (8 patients) or prior pericarditis (2 patients) who
required epicardial access for VT ablation.

Using blunt dissection with a deflected ablation catheter,
adhesions were divided over the course of 19–125
minutes. This dissection allowed for sufficient epicardial
mapping in 9 of 10 (90%) patients.







Circ Arrhythm Electrophysiol. 2015;8:94-101.

Of 162 patients who underwent epicardial access, 18 had
prior cardiac surgery. Access was successful in 12 of 18;
the inferior approach was used in 78%. Successful access
was achieved in 6 of 10 patients with prior coronary artery
bypass grafts. Adhesion lysis was required in 10 patients
with the sheath, access wire, and pigtail or ablation
catheter.



Surgical Access 
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Bypass Grafts



Prior unsuccessful endocardial Ablation



Even in the absence of coronary grafts,
care is needed during epicardial mapping
in individuals with coronary artery disease.
This is owed to the presence of bridging
veins that traverse, via the visceral
pericardium, from parietal pericardium to
the myocardium
(especially in non-revascularized CAD).

Catheter manipulation and adhesiolysis
risk disruption of these natural bypasses.
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Others
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Twenty-five patients with a clinical
need for epicardial access were
enrolled.

The EpiAccess needle and EpiAccess
System were used for epicardial
access in each case.
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170 patients, GA was used in 69 (40.6%). There was no
difference in route of access (more often anterior,
53.0%) or the rate of successful access (96% overall)
between groups.
Similarly, the site of ablation (endocardial vs. epicardial
vs. combined endocardial/epicardial) was similar
between groups.
Complications were equally seen between groups—
the most frequent event/complication was pericardial
effusion, occurring in 10.6% of patients. Finally,
procedural and clinical success rates between GA and
sedation groups were comparable (93 vs. 91% and 44
vs. 51%, respectively, P >0.05).



205 patients (53 ± 16 years, 155 males) undergoing percutaneous Epi-Access as part of 
an RFA for VAs, and compared the outcome between patients chronically on OACs with 
warfarin (OAC group) and those without (non-OAC group).
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Aryana A et al. Card Electrophysiol Clin. 2017 Mar;9(1):119-131.

Ablation and Intrapericardial Fluid



Epicardial fat thickness of greater than 5 mm may attenuate peak-to-
peak myocardial electrogram amplitude, augment tissue impedance
and pacing capture, and impede RF energy delivery.
Aryana A et al. Card Electrophysiol Clin. 2017 Mar;9(1):119-131.

Epicardial Fat



Fat and Coronary Arteries 
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Deep Substrate
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Conclusion
Epicardial catheter ablation has steadily evolved into a practical and widely
used approach for the treatment of VT in a broad range of disease
substrates.

Efforts were made in improving the safety of the access and prevention of
injury to adjacent structures especially in patients with prior operation
and/or Ablation.

The last decade has yielded improvements in the cardiac imaging and energy
delivery to the epicardial VT substrate.

There is tremendous need and potential for exploring alternate energy
sources and delivery methods to further improve the results and success
associated with epicardial catheter ablation of VT.
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