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ARTICLE INFO ABSTRACT

Background: Although Radial artery (RA) grafts exhibit a significantly better 
patency rate in midterm to long term follow up compare to saphenous vein grafts, recent 
data suggest that the RA is used in less than 6% of all coronary artery bypass grafting 
(CABG) procedure.

Methods: Between 2007 and 2017, 241 consecutive Radial graft angiograms 
for postoperative cardiac symptoms were evaluated by two independent observers. 
Angiographic outcomes were divided into groups as (1) patent (<70% stenosis), (2) 
severe disease (≥70% stenosis) or (3) total occlusion. Patency was examined by coronary 
target territory (right versus left), grafts configuration free graft versus composite graft 
and number of distal sequential anastomosis.

Results: A total of 2870 patients had a RA graft as part of CABG procedure.  380 
distal radial anastomosis were examined; a range of 1-102 months post operatively. 
46.5% were grafted the right coronary system, 53.5% to non-LAD left coronary system. 
78.5% as free graft and 21.5% as a composite graft. 78% had at most, two sequential 
anastomoses. No correlation was found between patient’s comorbidities, coronaries 
territories (right versus left) and grafts failure.  Significant better patency rates were 
found for free grafts compare to composite grafts (p=0.013) and for less than 2 sequential 
anastomoses compare to 3 (p<0.01). 

Conclusions: Clinical and angiographic patency rate of RA grafting non-LAD high-
grade coronary artery stenosis are excellent as a free graft provided that no more than 
two sequential anastomosis are constructed.
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Background
The earliest experience with use of the radial artery as a conduit 

for Coronary Artery Bypass Grafting (CABG) was in the early 1970’s 
[1], with disappointing results of 35% graft failure due to spasm 
[2]. With better understanding of the morphology and physiology  

 
of the radial artery in the 1990s, the radial artery was reintroduced 
as an additional conduit in CABG [3]. Reflecting improved long-term 
patency rates and clinical outcomes, recent interest has focused on 
the increased use of arterial conduits in CABG. Although Radial 
Artery (RA) grafts exhibit a significantly better patency rate in 
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mid- to long term follow up compared to saphenous vein grafts [4], 
recent data suggest that the RA is used in less than 6% of all CABG  
procedures [5]. Previous studies concentrated on target lesion 
severity as a predictor for graft failure. According to the most recent 
European guidelines [6], the use of radial artery is recommended 
as class IB for high-grade coronary artery stenosis (>70%, and 
even better for >90%) over the saphenous vein. The objective of 
this observational study was to review our experience over the past 
10 years, particularly to evaluate the patency of the radial graft 
according to the target territory (left versus right coronary system), 
as a free graft (proximal anastomosis to the aorta) or composite 
graft (“T”-graft from the internal mammary artery) and according 
to the number of distal sequential anastomoses.

Patients and Methods 
Between 2007 and 2017, 2370 consecutive patients underwent 

isolated CABG using cardiopulmonary bypass with the RA as a 
concomitant graft to non-LAD territory. 241 patients underwent 
angiograms for postoperative cardiac symptoms. Patients’ 
preoperative demographic characteristics are depicted in Table 1.
Table 1: Patient demographics (preoperative).

N=241 patients

Age-yr 64± 0.39

Male sex-(%) 181 (75%)

Comorbidities (%)

Hypertension 183(75%)

Diabetes mellitus 113(46%)

PVD 25(10%)

Smoking 132(55%)

Obesity (>30) 111(46%)

Left Ventricular 
function

Normal - mild LVD 157 (65%)

Moderate to severe 84 (35%)

Note: PVD=peripheral vascular disease, (obesity-write in 
BMI>30), LVD= left ventricular dysfunction.

Radial Artery Graft Procedure and Spasm Prophylaxis

An Allen test was routinely performed before RA harvesting from 
the non-dominant forearm. The RA was harvested as pedicle graft 
using the Harmonic scalpel. After harvesting, all had intraluminal 
papaverine injection and were then soaked in heparinized arterial 
blood and papaverine solution for spasm prevention.

Post-Operative Graft Angiography

241 consecutive radial graft angiograms for postoperative 
cardiac symptoms were evaluated by two independent observers. 
Angiographic outcomes were divided into three groups as 

1. Patent (<70% stenosis)

2. Severe disease (≥70% stenosis) or 

3. Totally occluded. 

Patency was examined by coronary territory, target vessel 
stenosis severity, grafts configuration and number of distal 

anastomosis.

Grafting Strategy

The RA grafts were grafted to non-LAD territories: Left 
Circumflex (LCX) or Right Coronary Artery (RCA). As a free graft 
(proximal anastomosis directly to the aorta) or as a composite graft 
(proximal anastomosis to the left internal mammary artery), as 
a single graft (single distal anastomosis per radial) or sequential 
anastomoses (2-3 distal sequential anastomoses per radial).

Results 
A total of 2370 patients had a radial artery graft as part 

of on-pump CABG procedure. All consecutive 241radial grafts 
angiograms were performed due to cardiac symptoms; a range of 
1-102 months post operatively. These comprised 380 anastomoses, 
of which 177 were grafted to the distal part of the RCA (PDA- 
posterior descending artery, PLB- posterolateral branch), and 203 
to non-LAD left coronary system (diagonal, marginal 1, marginal 
2, left PDA) (Figure 1). Of these, 78.5% (189 anastomoses) were 
performed as a free graft (proximal anastomosis direct to the 
aorta) 21.5% (52 anastomoses) as a composite graft (proximal 
anastomosis to the internal mammary artery). The numbers of 
sequential anastomoses in ascending order from 1 to 3 were 54.7 
% (132 patients), 34% (82) and 11.3% (27) respectively. For 380 
distal RA anastomoses, overall angiography patency was 72.9% 
(277 of 380). The best patency rate (86%) was for single free 
grafts, whereas the worst was for 3 sequential anastomoses in 
composite graft configuration, with a patency rate of 61% (Table 
2). No correlation was found between patients’ comorbidities and 
graft failure. 75% of the patients were males; the patency rate was 
significantly higher in males compared to females (Table 3).

Table 2: Overall radial artery distal anastomosis failure according 
to surgical configuration.

Configuration Number of Distal Sequential 
Anastomoses (Total Anastomoses) % failure

Free grant
1 graft (130) 13.95%

2 graft (120) 26.3%

“Y” graft

1 graft (3) 0

2 grafts (46) 36%

3 grafts (81) 39%

Total 380 27.1%

Table 3: Gender, risks factors and patency.

(Number) P* value

Smokers  
(132)

Nonsmokers  
(109) 0.891

Diabetes mellitus 
(113)

Nondiabetic 
 (128) 0.464

PVD 
 (25)

No PVD 
 (216) 0.489

Females  
(60)

Males  
(181) 0.031
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Figure 1: Non-LAD left vs right sided anastomosis.
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There was no significant difference between non-LAD left 
side anastomoses versus right side graft patency. Patency rate 
was significantly inferior for composite grafts compared to free 
grafts and for more than 2 sequential anastomoses. There was no 
significant statistical difference between 1 versus 2 sequential free 
graft anastomoses (Table 4). Based on clinical outcomes, 10.17% 
patients out of the 2370 had symptoms that required invasive 
graft stratification, demonstrating a graft failure rate of 27.1% This 
represents excellent clinical outcomes in about 90% of the whole 
cohort of patients.
Table 4: Surgical configuration and patency.

Variable P value

Non LAD left side Vs Right NS

Free grafts Vs composite grafts P=0.013

Number of distal sequential anastomoses 2 Vs>2 P<0.01

Free graft 1 Vs 2 NS

Conclusion
Clinical and angiographic outcomes for radial artery grafting to 

non-LAD high-grade coronary artery stenoses are excellent, better 

for males as a free graft, provided that no more than two sequential 
anastomoses are constructed.
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