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Abstract

Appropriate revascularization decision and proper conduit selection are the most 

important factors to maintain adequate coronary flow and the function of the coronary 

bypass grafts after coronary artery bypass graft (CABG) surgery. Left internal mammary 

artery (LIMA) is considered to be the gold standard choice graft for bypass surgery, as its 

patency rates are around 90-95%, ten to fifteen years after CABG. Here, we report a case of 

a 58-year-old man who underwent CABG six months ago and presented for evaluation and 

management of worsening angina. Cardiac catheterization revealed total occlusion LIMA 

and severe stenosis of saphenous vein graft (SVG) in the presence of patent right internal 

mammary artery (RIMA).

Received: December 05, 2018

Accepted: April 11, 2019

Published: May 03, 2019 

Copyright: © 2018 Mohsin I. This is an 

open access article distributed under 

the terms of the Creative Commons 

Attribution License, which permits 

unrestricted use, distribution, and 

reproduction in any medium, provided 

the original author and source are 

credited.

Corresponding author: 

Ibrahim Mohsin, Research Fellow, 

Kaaj Health Care, USA

Email: dribrahimfarooq87@gmail.com

Citation: Mohsin, I, Habeeb AM.

Closure of LIMA and a Saphenous 

vein graft within a short period of six 

months post CABG in presence of 

patent RIMA. Annals of Cardiology. 

2019; 1(1):1.

Open Access

Annals of Cardiology

1 of 4Mohsin I. Ann Cardiol. 2019, 1(1):1.

Keywords

LIMA closure, patent RIMA, influence of RIMA on LIMA

Case Report
A 58- year old patient complains of intermittent chest pain and pressure located in the sub-

sternal area without any radiation. Six months ago, he underwent 4- vessel CABG with LIMA to 

LAD, a jump graft of RIMA to Diagonal artery and an Obtuse Marginal (OM) artery and a 

reverse autogenous SVG to posterior descending artery (PDA) due to severe triple vessel 

disease. Follow up around six weeks post CABG surgery he showed significant improvement 

with complete resolution of the symptoms. He has a history of diabetes mellitus, hypertension, 

congestive heart failure, hyperlipidemia, left ventricular hypertrophy and arrhythmias. On 

further evaluation, electrocardiogram (EKG) showed sinus rhythm with sinus bradycardia, 

first degree AV block, right superior axis deviation and intraventricular conduction delay. 2 D 

Echo showed normal ejection fraction (EF) of about 60–65%, severe left ventricular 

hypertrophy, moderate bi-atrial enlargement and moderate to severe right ventricular 

enlargement.

As his symptoms were progressively worsening coronary angiography was performed 

which showed LIMA to LAD being atretic in its mid portion followed by total occlusion (Fig E), 

RIMA to OM and diagonal arteries (Fig C) were patent and SVG to RCA was sub-totally 

occluded proximally (Fig D). Further, management was done by staged angioplasty and 

stenting of SVG to RCA and left circumflex (LCX) artery (Fig F).



Figure 1. Images of coronary angiogram and intervention 

A- Occluded LAD   B- Occluded RCA   C- Patent RIMA to diagonal D- Sub-totally occluded 

SVG to PDA    E- Atretic LIMA to LAD    F- Angioplasty and stenting of LCX artery

Discussion
Many studies over the decade have shown better long-term patency rates in patients 

1–3undergoing coronary artery bypass grafting (CABG) with LIMA to the LAD.  Currently, the 

LIMA is the gold standard choice for bypass surgery because of the morphological 

characteristics of the wall that makes LIMA less prone to develop atherosclerosis and 
2,4hyperplasia.  Use of multiple arterial conduits for CABG may be beneficial for long-term 

5,6results.

Over the past decade, use of RIMA and radial artery (RA) have emerged as competitors for 
7,8the second best arterial conduit to supplement LIMA.  The use of RIMA as a second arterial 

graft has been shown to improve long-term survival as well as provide superior freedom from 
9–12re-intervention when compared with single-LIMA strategy.  In a separate study, out of a 

cohort of 1526 patients who had LIMA to LAD, 747 patients also received a RIMA and 779 

patients received a RA graft to a non-LAD target. RIMA did not increase the incidence of 30-

day mortality. At a mean follow-up of 5.7 years, RIMA was associated with a reduced risk for 
10,13late death.

LIMA grafts rarely develop arteriosclerosis (4%), and only about 1% develops important 

arteriosclerotic luminal narrowing. Early graft failure (within thirty days) is attributable to 
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technical errors during surgery which result in dissection, hematoma, spasm or stenosis at the 

anastomotic site. Occlusion of the LIMA in late post-operative period is very rare, like in this 

case. 

There are some factors other than arteriosclerosis that influence graft patency. Among 

them, competitive blood flow is one of the important factors affecting graft patency in early 

post-operative phase. It is a flow competition resulting from equilibrium between the residual 

flow through the native coronary artery arteries and the flow provided by the bypass graft at the 

anastomosis. It is mainly dependent on stenosis severity, graft diameter and length. When 

CABG is performed due to over assessment of the stenotic lesions, in moderately stenotic, 

hemodynamically stable LAD leads to competitive flow between the LIMA graft and the native 
14,15 LAD; that can result in occlusion of the LIMA or reversal of flow.

The mechanism of competitive flow is more complex in sequential grafts in comparison with 

single grafts. In single graft interaction is only between the proximal inflow and the distal 

anastomosis outflow. In sequential composite bypass grafts, the interaction is between all the 

anastomosed branches within the composite graft. This leads to a delay between the pressure 
16 wave in the grafts and in the coronary arteries, especially in the more distal ones. Hence 

fractional flow reserve index (FFR) is recommended during catheterization in such cases 

which provides anatomic and functional information for appropriate revascularization 
17decision . Other factors for LIMA graft failure include dissection, hematoma, spasm, or 

18,19stenosis at the anastomosis site and the string phenomena.

Conclusion
Even though it is very rare, LIMA can undergo early atherosclerosis in late post-operative 

period. Atherosclerosis should be carefully monitored in LIMA by symptoms and an exercise 

stress test or angiography if needed. In this case, we demonstrate the early closure of the 

LIMA in the presence of patent RIMA with a jump graft to obtuse marginal artery and the 

diagonal artery. We hypothesize that the probable cause of early closure of the LIMA was the 

competitive flow of blood from the RIMA system. Influence of competitive flow from RIMA vs. 

SVG on LIMA needs further study.
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