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Background: This study was done to compare between the use of the radial artery and the great saphenous vein when they are 
used as conduits for the obtuse marginal artery during coronary artery bypass surgery.
Methods: 60 patients in need for coronary artery bypass surgery were included in this study (CABG). The left internal thoracic 
artery (LITA) was used regularly as a conduit for the left anterior descending artery (LAD) in all of them. The radial artery (RA) was 
used as a conduit for the obtuse marginal artery (OM) in 30 patients, and in the other 30 patients the great saphenous vein (SVG) 
was used to graft the obtuse marginal artery. Both of them (the radial artery and the great saphenous vein) were used as 
aortocoronary bypass. All the patients were assessed for the primary outcomes as postoperative bleeding, reopening, arrhythmia, 
low cardiac output, angina, myocardial infarction, ICU stay, wound complications, hospital stay and death. Electrocardiogram 
and echo was done for all patients 2 weeks, 3 months and 6 months after surgery.
Results: There is no myocardial infarction, angina, and postoperative electrocardiogram and echo abnormalities in both groups. 
Postoperative bleeding was more common in the radial artery group, and leg wound infection was more common in saphenous 
vein group.
Conclusion: Short term results of both (the radial artery and SVG) are the same when they are used as conduits to bypass lesions 
in the obtuse marginal artery during cardiopulmonary bypass surgery. More studies are needed to assess the long term results.
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Introduction
In 1964, Kolesov grafted LITA to the circumflex artery on a beating 
heart using a collapsible cannula to create the anastomosis 
without interruption of coronary blood flow. By October 1967, 
René Favolaro, using the saphenous vein, reported 180 cases of 
coronary artery bypass surgery, starting CABG program in 
Cleveland Clinic, and the CABG surgery as a new and 
only treatment for coronary artery disease at that time, before PCI 
was invented [1].

With technical simplicity in harvesting and handling the saphenous 
vein, it became the main conduit to be used in CABG. Discovering 
that the vein is more prone to develop intimal hyperplasia, 
atherosclerosis, and graft thrombosis, in 1986, Floyd Loop and the 
Cleveland Clinic group reported that the use of ITA, compared to 
the use of the vein grafting alone, was associated with improved 
early and late clinical results [2].

With this observation surgeon started to look for other arterial 
conduits, believing that they will have the same advantages of ITA. 
So the gastroepiploic artery was first used in 1987, and the inferior 
epigastric artery in 1990, but their use was associated with some 
technical difficulties. The radial artery was first used by Carpentier 
in 1971, but he discontinued its use after early disappointing 
results, but its use was revived by Acar in 1992 using more refined 
measures in radial artery harvesting, and using pharmacological 
rather than mechanical dilatation [3].

The radial artery (RA), by definition, is a type III artery, which are 
arteries to limbs. They contain more smooth muscle cells in their 
walls and are therefore less elastic. They are muscular arteries and 
more prone to vasospasm because of their higher contractility [4]. 
Radial arteries have been shown to be associated with a higher 
degree of arteriosclerosis than the internal thoracic artery, and the 
presence of vessel calcification, the most common pathology of 
radial arteries would also preclude its use for CABG. It is reported 
that RA is not an ideal conduit to bypass target arteries that 
indicate less critical (< 70%) stenosis because of the possibility of 
competitive flow that results in either complete occlusion or 
formation of �string sign� [5].

It has been reported that saphenous veins used as aortocoronary 
conduits develop intimal hyperplasia, followed by atheromatous 
change. This characteristic has been proved histologically and is 
responsible for the poor long-term results [1].

Symbiosis Group 
Radial artery grafting is used in only 9% of patients undergoing 
CABG as noted in the Society of Thoracic Surgeons database. 
Thus, the vast majority of patients presently undergoing CABG in 
the United States receive only one arterial graft, the LITA, and SV 
grafts [6]. As the LITA is proved to be the golden conduit for the left 
anterior descending artery (LAD), the second best conduit with 
LITA is still unclear. Some believe in the superiority of SVG over the 
radial artery specially when no touch technique is applied, [7] 
others believe that the radial artery patency is at least comparable 
to that of the saphenous vein, [8-9] others support the use of the 
radial artery as they believe that it improve long term survival 
compared with using the LITA and SVG [10]

Patients and methods
After obtaining approval by the Benha University Hospital Ethics 
Committee, and written informed consent from the patient, we 
studied 60 patients in need for coronary artery bypass surgery. The 
left internal thoracic artery to LAD and radial artery to obtuse 
marginal artery (OM) were used in 30 patients and the left internal 
thoracic artery to LAD and the SVG to OM will be used in the rest of 
them. All patients were under 70 years, ejection fraction was 
above or equal to 50%, patients selected for radial conduit usage 
had negative Allen's test (the patient clenched their fist, and 
pressure applied to occlude both radial and ulnar arteries, after 
opening their fist and making sure that their hands were blanched, 
pressure was released on the ulnar artery, negative test indicates 
that the normal color of the hand is restored in 5-15 seconds which 
means that the ulnar artery is sufficient to supply the hand in the 
absence of radial artery) , and the radial artery was used only to 
graft vessels with more than 70% stenosis and the distal diameter 
will be about 1.5 mm or more. Patients with renal failure, redo 
CABG or operated on emergency basis, cases with severe aortic 
calcifications, patients with positive modified Allen's test, 
peripheral vascular disease (e.g. Raynaud disease), and collagen 
disease were all excluded. Full laboratory investigations, chest X-
ray, echo, electrocardiogram and coronary angiography were 
done for all the cases. All procedures were performed through a 
complete median sternotomy and single venous canulation. All 
cases were done on pump using cold blood cardioplegic arrest, the 
distal anastomoses were done during aortic cross clamping and 
the proximal anastomoses were done with aorta partially clamped.

This study includes 60 patients in need for coronary artery bypass 
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surgery. The left internal thoracic artery (LITA) to LAD, and SVG to 
obtuse marginal artery (OM) were used in 30 patients and (LITA) to 
LAD, and the radial artery to OM were used in the rest of them. The 
choice of the type of conduit used for each patient was subjected 
to surgeon preference, and they mostly chose the radial artery for 
younger patients.

In the first group the radial artery was used as aortocronary bypass 
to OM, the RA was used only if it is more than 2 mm in diameter 
and free of any evident calcifications or atherosclerotic plaques, 
the RA harvest was done from the nondominant forearm at the 
same time during the harvesting of the left internal thoracic artery, 
harvesting RA was along with venae committantes using low 
strength electrocautery as an open method, the hemostasis during 
harvest was achieved with low strength cautery and metal clips, 
intravenous diltiazem infusion was started after induction of 
anesthesia and continued until the first post operative day when 
diltiazem was substituted and continued for at least 6 months.

In the second group the saphenous vein was used as aortocronary 
bypass to OM, the saphenous vein harvest was done as an open 
method using sharp dissection and metal clips, harvesting of the 
saphenous vein was done at the same time during harvesting the 
left internal thoracic artery.

Post-operative ventilation time, ICU stay and hospital stay time 
were calculated. Post-operative complications including post 
operative myocardial infarction (defined by elevation of cardiac 
biomarker values �>10 x 99th percentile URL� in patients with 
normal baseline cTn values �≤99th percentile URL�. In addition, 
either new pathological Q waves or new LBBB, or angiographic 
documented new graft or new native coronary artery occlusion, or 
imaging evidence of new loss of viable myocardium or new 
regional wall motion abnormality), arrhythmia, low cardiac output 
(patients required inotropic support to maintain systolic blood 
pressure greater than 90 mm Hg for at least 30 minutes, after 
optimizing preload and after load as well as correction of all 
electrolyte and blood gases abnormalities), bleeding, reopening, 
pleural effusion required drainage and wound �leg, radial and 
sternal� infection (serous, purulent discharge, wound gapping 
and deep sternal  wound infect ion)  were recorded. 
Electrocardiogram and echo were done for all patients at 2 weeks, 
and 6 months post operative. Patients were followed 
postoperatively after 6 months. Data collected included recurrent 
angina, acute myocardial infarction, congestive heart failure, any 
repeat coronary intervention such as percutaneous coronary 
intervention and redo CABG, and any cardiac and non-cardiac 
related deaths. Recurrent angina was defined as recurrent chest 
pain in Canadian Cardiovascular Society class II or higher. 
Myocardial infarction was defined as an increase in cardiac specific 
troponin T ≥ 0.03 µg.Lˉ¹ with or without new ST segment changes, 
presence of new Q waves or new LBBB or imaging evidence of new 
regional wall motion abnormality. Congestive heart failure was 
defined as new onset shortness of breath, peripheral oedema 
associated with new systolic or diastolic dysfunction on the 
echocardiogram and/ or the appearance of new pleural effusion

The collected data were computerized and statistically analyzed 
using SPSS program (Statistical Package for Social Science) version 
18.0. Qualitative data were represented as frequencies and 
relative percentages. Chi square test was used to calculate 
difference between qualitative variables. Fisher Exact test was used 
to calculate difference between qualitative variable when one of 
the cell had value less than 5.

Quantitative data were expressed as mean ± SD (Standard 
deviation). Independent T test was used to calculate difference 
between quantitative variables in normally distributed data in two 
groups. Mann Whitney test was used to calculate difference 
between quantitative variables in not normally distributed data in 
two groups. Pearson correlation coefficient used to calculate 
correlation between quantitative variables. P value of <0.05 
indicates significant results, P value of <0.01 indicates highly 
significant results.

Results
Sixty patients were entered into the study. 30 patients underwent 

CABG using the SVG to graft the obtuse marginal (OM) artery 
(group I), the other 30 patients underwent CABG using the radial 
artery to graft OM (group II). Demographic characteristics showed 
no difference regarding males to female's ratio, body mass index 
(BMI), but there was significant difference between the ages in the 
two groups.

There was one female in group one (3.3 %), and 4 females in the 
second group (13.3%). The BMI in group I ranged from (20.76-
37.88) with a mean value of (29.56±3.98), and in group II it ranged 
from (18.43-42.45) with a mean value of (30.77±5.27). Age in 
group I ranged from (45-68) with a mean value of (57.07±5.90), 
and in group II it ranged from (27-67) with a mean value of 
(48.8±9.4.) with a significant p value �0.001

Table 1: Demographic data of the two studied groups

This table shows that there were no statistical significance 
differences between Group I and Group II in BMI or sex 
distribution. But there were statistical significance increase in 
mean age in Group II compared to Group I.

There was no significant difference between the two groups 
regarding diabetes, hypertension, hyperchlosterolemia. But there 
was significant difference between the numbers of smokers 
(group I: 5 non smokers, 22 exsmokers and 3 smokers), and (group 
II: 15 non smokers, 13 exsmokers and 2 smokers).

There was significant difference between the two groups 
regarding the number of distal anastomoses (group I: 11 patients 
had 2 and 19 patients had 3 distal anastomoses), and (group II: 4 
patients had 2 distal anastomoses, 15 patients had 3, 9 patients 
had 4 and 2 patients had 5 distal anastomoses) with significant P 
value of 0.002. Also there was significant difference between the 
two groups with a P value of 0.005 regarding the cardiopulomary 
bypass (CPB) time, in group I it ranged from (40-115) minutes with 
a mean value of (82.3±18.1) minutes , and in group II it ranged 
from (45-180) minutes with mean value of (99.83±27.72) 
minutes.

Post-operative data showed no ECG changes or elevation of 
cardiac enzymes on both groups, 6 patients in group I (20%) and 2 
patients in group II developed atrial fibrillation (AF), 1 patient in 
group I (3.3%) and 3 patients in group II (10%) were in need for 
intropic support, no patient in group I required reoperation
 
for bleeding versus 1 patient (3.3%) in group II with no significant 
difference between the two groups. But there was a significant 
difference (p value 0.009) between the two groups regarding the 
total blood drainage in the first 24 hours, in group I it ranged from 
(310-1100) ml with a mean value of (650.33±187) ml, and in 
group II it ranged from (350-1400) ml with a mean value of 
(803.50±249.93) ml. Also there was a significant difference 
between the two groups regarding the need for blood transfusion 
(P value .04), with 9 patients received blood in group I (30%) and 
17 patients (56.7%) in group II

Regarding wound infection 8 patients had leg wound infection 
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Variable Group I Group II T P

(n=30) (n=30)

Age : (year)

Mean ± SD 57.07 ± 5.90 48.8 ± 9.40 4.08 <0.001**

Range 45 � 68 27 � 67

BMI: (Kg/m2)

Mean ± SD 29.56 ± 3.98 30.77 ± 5.27 1.10 0.32

Range 20.76 � 37.88 18.43 � 42.45 NS

Variable % % χ2 P

Sex:

Female 3.3 13.3 1.96 0.16

Male 96.7 86.7 NS

BMI:

Normal 13.3 10

Obese type I 43.3 46.7 2.78 0.43

Obese type II 33.3 20

Obese type III 10 23.3



(26.7%) in group I, 7 patients (23.3%) out of 26 patients had SVG 
harvesting in group II had leg wound infection, 2 patients in group 
II (6.7%) had radial wound infection, and 4 patients in group I 
(13.3%) and 5 patients in group II (16.7%) had sternal wound 
infection with no significant difference between the two groups. 
But comparing the rate of leg wound infection in the two groups 
15 cases (26.8) of 56 patients with SVG harvesting versus 2 cases 
(6.7%) of 30 patents had radial artery harvesting showed 
significant difference (P value 0.03)

Table 2: Complication among the two studied groups

This table shows that there were no statistical significance 
differences between Group I and Group II in frequency of different 
complication.

Table 3: Comparison between radial and leg Wound 
infection among the two studied groups

This table shows that there were no statistical significance 
differences between Group I and Group II in frequency of wound.

There was significant difference (P value .003) between the two 
groups regarding ICU stay, in group I it ranged from (17- 71) 
hours with a mean value of (31.13±13.59), and in group II it 
ranged from (19-66) hours with a mean of (40.20±12.51).

There was no significant difference between the two groups 
regarding hospital stay, readmission and follow up of patients of 
the two groups with ECG and echo showed no abnormality.

Discussion
This study includes 60 patients in need for coronary artery bypass 
surgery. The left internal thoracic artery (LITA) to LAD, and SVG to 
obtuse marginal artery (OM) were used in 30 patients and (LITA) to 
LAD, and the radial artery to OM were used in the rest of them. The 
choice of the type of conduit used for each patient was subjected 
to surgeon preference, and they mostly

The total blood loss in drains in the first 24 hours after surgery was 
650±187 ml in group I versus 803±249.93 ml in group II which is 
statistically significant (P .009), with more blood transfusion in 
group II (17 patients 56.7%) than in group I (9 patients 30%), and 
these results are similar to that recorded by the society of thoracic 
surgeon and the society of cardiovascular anesthesiologists in their 
report in 2011 [15] Analysis for the risk factors for increased blood 
loss in group II showed that it was related to the increased CPB 
time in group II (82.3±18.1 minutes in group I versus 99.83±27.72 
minutes in group II), and these

results were similar to results obtained by Alessandro et al., [16] 
but not to the study done by Giovanni et al. [17] in which the long 
CPB time was not included as a risk factor for postoperative 
bleeding.

No patient required re-exploration for bleeding in group I but 1 
patient (3.3%) underwent re-exploration in group II and the 
source of bleeding was discovered to be one of the proximal 
anastomoses, and these results was lower than that obtained by 
Alessandro et al. [16] in his study, but nearer to Keser et al. (2.7-
3.5%) [18].

ICU stay was (31.13±13.59) hours in group I, and (40.2±12.51) in 
group II with significant (P 0.003). Analysis of these results showed 
correlation between ICU stay, total blood loss in the first 24 hours 
after surgery and blood transfusion required. And these results go 
with the study done by Giovanni et al., [17] so, it was not the 
choice of radial artery that affect the ICU stay, but the larger 
numbers of distal anastomoses and the longer CPB time in group II 
that result in more postoperative blood loss and longer ICU stay.

This table shows that there were positive statistical significance 
between cumulative bypass time and total drainage in 24 hours, 
blood transfusion units and duration of stay in ICU also there were 
positive significant correlation between total drainage in 24 hours 
and blood transfusion units and duration of stay in ICU and finally 
between number of blood transfusion units and ICU stay in both 
Group I and Group II. Also there were positive significant 
correlation between ICU stay and hospital stay in Group II.

15 patients had leg wound infection in both groups (26.8%), 
which is similar to the study done by Heyman et al. in 2016 [19] 
that showed rate of leg wound infection ranged between (18-
32%). Most patients had serous discharge only, with wound 
gapping in 2 patients in group I. radial wound infection occurred in 
2 cases (6.7%) in group II, which was in the form of mild serous 
discharge improved by frequent dressing, with significant 
difference between the rate of leg and radial wound infection (P 
0.03). These results go with Mario et al. (2015) [20] and Nikolaos

et al. (2014) [21] showing that harvest site complications was 
lower in the radial group. Sternal wound infection occurred in 4 
cases (13.3%) in group I and 5 cases (16.7%) in group II, all of 
them had mild serous discharge improved with frequent dressing, 
with no cases of deep sternal wound infection. Analysis for risk 
factors for leg wound infection showed strong relation with 
diabetes and obesity which is similar to results obtained by Raja et 
al in his study in (2015) [22]

Conclusion-
Leg wound infection results in longer hospital stay. Follow up of 
both groups for 6 months after surgery showed the same results of 
both conduits (SVG and radial artery), but longer follow up will be 
needed to study the longevity of both conduits. 
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