A novel percutaneous strategy to chronic total occlusion of the native right coronary artery and associated vein graft aneurysm and giant pseudoaneurysm
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A 69-year-old man was admitted with unstable angina. 16 years previously he had undergone coronary artery bypass grafting (CABG) with reversed saphenous vein graft (SVG) to the to the first diagonal (D1) and right coronary arteries (RCA) and pedicled left internal mammary (LIMA) graft to the left anterior descending coronary artery (LAD). 
Angiography 4 years earlier demonstrated an ectatic and aneurysmal SVG to the RCA with chronic total occlusion (CTO) of the native vessel, patent SVG to D1 and occlusion of the LIMA graft resulting from competitive flow in the LAD which was unobstructed bar D1. The patient was managed conservatively with surveillance computed tomographic coronary angiography (CTCA).

On this admission CTCA and invasive angiography suggested significant progression with mid-vessel giant pseudoaneurysm containing thrombus [Figures 1A , 2A, Video 1]. 
VG aneurysms and pseudoaneurysms are rare and typically late complications of CABG. Given the inherent risk of rupture, closure was deemed necessary and a percutaneous approach was felt more appropriate than open repair due to the size and proximity of the aneurysm to the posterior aspect of the sternum and the overall health of the patient. 

An attempt to exclude the aneurysmal segment of the VG using covered stents was made. Although possible to wire through the aneurysmal segment
and retrogradely up the disconnected right coronary artery, intravascular ultrasound failed to demonstrate good “landing zones” distally or proximally to allow the use of the available covered stents (maximum 4.8x26 mm). Over the next 3 months 2 further attempts at recanalization of the native RCA with both anterograde and retrograde approaches failed; principal limitations being firstly, ambiguity and heavy calcification at the proximal cap which proved impossible to cross and enter a satisfactory subintimal track and secondly, the VG anastomosis in the mid-portion of the RCA which prevented tracking of the Stingray balloon into a suitable position for re-entry. 

The patient was recalled 6 months later after multidisciplinary team meetings where procedural approach towards the different facets of the CTO were reconsidered. On this occasion, the procedure involved penetration of the proximal cap with a Pilot 200 followed by a Turnpike spiral and then a Fielder XT knuckle wire. This was followed by a retrograde approach with 150cm Turnpike via the SVG and a Fielder XTa and then a further retrograde knuckle to overlap the wires. The proximal cap was uncrossable with a microcatheter including Turnpike gold, but opened with a 1mm Sapphire balloon, and connection was made with reverse controlled antegrade and retrograde subintimal tracking technique (CART). The aneurysmal vein graft was then occluded using an Amplatzer AVP4 8mm distally and an AVP2 10mm device proximally. [Videos 2, 3] 

On review at 18 months the patient was asymptomatic and CTCA demonstrated an occluded SVG with no active leaking into the aneurysmal sac. [Figures 1B, 2B]

As far as we are aware, this is the first documentation of successful opening of CTO of the native RCA using reverse CART and closure of associated VG aneurysm and massive pseudoaneurysm using vascular plugs.

Legends 

Figure 1
CTCA showing ectatic SVG and large aneurysmal sac before procedure (A) and closure of SVG with proximal and distal Amplatzer plugs (B) 

Figure 2
CTCA demonstrating native RCA CTO and leaking SVG (A) and (B) demonstrating recannalisation of the native RCA and closure of SVG aneurysm with Amplatzer plugs 

Video 1
Video demonstrating an ectatic and aneurysmal SVG and CTO of the native RCA 

Video 2
Video demonstrating recanalization of the native RCA using CART 

Video 3
Video showing closure of associated SVG aneurysm and pseudoaneurysm using Amplatzer vascular plugs 

