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Left internal mammary artery (LIMA) conduit is the gold standard graft for coronary artery bypass. Due to excellent patency
rates with this graft it can safely be used in re-operative coronary bypass surgery. The safety of this technique is demonstrated

with our report of re-used LIMA conduits in patients with extensive coronary artery disease (CAD). The success of this technique

was evaluated by postoperative computerized tomographic angiography which demonstrated patent conduits and flow to the left

anterior descending artery (LAD).
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1. INTRODUCTION

The left internal mammary artery (LIMA) is the preferred
conduit for left anterior descending artery (LAD) bypass
revascularization.!!! The recycling of the LIMA graft is an
excellent option when there is concern for conduit availabil-
ity. We present two consecutive patients who underwent
redo-revascularization with re-use LIMA grafting.

2. CASE SERIES

Our first patient is a 66-year-old male with history of coro-
nary artery disease (CAD) status post once vessel CABG in
1990, stent placement (left main and obtuse marginal artery)
in 2000, end stage renal disease (ESRD) secondary to focal
segmental glomerulosclerosis, status post renal transplant
in 2007 requiring steroid therapy, hypertension (HTN), hy-

perlipidemia (HLD), deep venous thrombosis, an factor V
Leiden deficiency. Due to his allograft failure (on home
peritoneal dialysis) he began pre-operative work-up for renal
re-transplantation and was found to have extensive CAD.

He was found to have a 100% occlusion of the ostial LAD
with an 80% stenosis at the Mid-LAD adjacent to the bifur-
cation of the second diagonal (D2) immediately distal to the
LIMA anastomosis (see Figure 1A). The D2 also had a 70%
stenosis. Additionally, the left circumflex (LCX) had an 80%
stenosis and the first OM1 had 80% in-stent stenosis. The
posterior descending had moderate diffuse atherosclerosis.
Based on these findings and his history, the decision was
made to undergo CABG x4 with possible reuse of LIMA
graft.
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Figure 1. Patient 1

(A) Left image shows pre operative coronary angiography of LAD stenosis at LIMA anastomosis; (B) Right image displays postoperative

computerized tomographic angiography of patent LAD

Figure 2. Patient 2

(A) Left side shows pre operative coronary angiography of LAD stenosis at LIMA anastomosis, (B) Right image displays postoperative

computerized tomographic angiography of patent LAD

The second patient is a 72-year-old male with history of
CAD status post 4 vessel CABG in 2006 following myocar-
dial infarction, type two diabetes mellitus (DMII), ESRD on
peritoneal dialysis, HTN, and HLD who presented on trans-
fer from a referring hospital with chest tightness and nausea.
On further workup he was found to have 100% occlusion in
the mid-LAD (see Figure 2A), mid-LCX, mid-right coronary
artery (RCA), with distal collateralization to the RCA and
OM3.

Both procedures involved a redo sternotomy with dissection
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of the LIMA graft. After freeing an adequate length to extend
the LIMA pedicle under the left sternal table, the right inter-
nal mammary artery (RIMA) was also harvested, in addition
to the great saphenous vein (SVG) from the left leg in the
first patient and the right in the second. The patients were
heparinized and placed on cardiopulmonary bypass without
cardiac arrest via aortic and right atrial cannulation. The
anastomoses of the LIMA to LAD were subsequently dis-
sected out. The LIMAs were transected proximal to their
coronary anastomosis. The stumps remaining were then over-
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sewn using a 7-0 Prolene running suture. In both cases the
distal ends of the LIMAs were inspected for intimal disease
and for adequate flow; once satisfied with their quality, each
were respectively anastomosed to the new distal LAD targets
with running 7-0 Prolene in an end-to-side fashion. In the
first patient, the in-situ RIMA was anastomosed sequentially
in end-to-side fashion to the OM1 artery and side-to-side
fashion to D2. Finally, the reverse SVG was anastomosed
from the ascending aorta to the right posterior descending
artery (PDA). For the second patient, the RIMA was har-
vested as a free graft and anastomosed from the aorta to the
D1 artery in an end-to-side fashion using 8-0 Prolene. The
reverse SVG was anastomosed from the ascending aorta to
the PDA as with the first patient. Both patients were taken
off bypass without complication and closed in layers.

The total hospital length of stay was 5 and 15 days respec-
tively. The first patient had an episode of atrial fibrillation
during recovery but was chemically converted into sinus
rhythm with amiodarone. The second patient’s post-operative
course was complicated by right pleural effusion requiring
thoracentesis. Both patients followed up in the cardiothoracic
surgery clinic for their fist postoperative visit 2 weeks after
discharge without surgical complications and were cleared
for cardiac rehabilitation.

3. DISCUSSION

The LIMA to LAD graft is ideal for bypass surgery.[’:?!
The LIMA is a unique artery in that it is more resistant
to atherosclerosis due to its resilient endothelium and non-
fenestrated internal elastic lamina that is resistant to smooth
muscle migration.”?! In addition, the lumen of the LIMA
is very close in size to that of the LAD, allowing for less
turbulent flow after anastomosis. All of these reasons mean
that the LIMA to LAD has a superior 10 year patency to any
other coronary bypass graft.[:?! In situations where there

is stenosis in the LAD distally to the original anastomosis,
it would be ideal to take advantage of the well-documented
benefits of this graft. Unfortunately, in re-operative CABGs
adhesions around the LIMA can make it difficult to free
and mobilize adequate length. Furthermore, during lysis of
adhesion there is always risk of injury to the LIMA. The
first patient was on chronic steroid and immunosuppressant’s
therapy prior to this surgery that may have helped reduce
the amount of adhesions encountered. Nevertheless, a safe
dissection was performed on the second patient in whom no
chronic anti-inflammatory therapy was used.

Both patients did well in the short term. Though we do not
yet have long-term outcomes for these patients, we have short
term follow up of patent coronary flow evident in our fol-
low up computerized tomographic angiography (see Figure
1B and 2B) at 3 months and 2 months respectively. Angio-
graphic evidence of patency was studied by Antona where
the coronaries where studied between 7 and 35 months post
operatively and all re-used vessels were found to be patent.*!
In a contemporary study by Oumeiri recycling of LIMA graft
had a 91% at 1 year and 83% at 5 years freedom from major
cardiac events.¥! Length of hospital stay and length of stay
in intensive care unit were shown to be comparable to non-
recycled graft CABGs with 69 hour mean intensive care stay
and 14 day mean hospital stay.!

The unusual medical history of these patients may have con-
tributed to the success of our re-use of the LIMA graft; there
may be more patients with similar histories in which this pro-
cedure can be considered. If conduit anastomosis need to be
maximized and the LIMA graft does not reach the intended
target a recycled free LIMA graft could be considered and
has been reported as viable option in literature.®!
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