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Introduction

Recently, the use of radial arteries (RA) for coronary ar-
tery bypass grafting (CABG) has gained renewed clini-
cal interest. The procedure of RA harvesting has been

reported to be successful, with a low morbidity.1) How-
ever, the potential postoperative complications related to
graft harvesting such as injury of the sensory nerves or
wound infection may significantly affect the patient’s
quality of life.2) Although there have been studies evalu-
ating the risk factors for saphenous vein graft (SVG) har-
vest site complications, the rates of complications for ra-
dial artery harvest have not been well described.3) In par-
ticular, the patient’s perception of hand function post-
operatively has not been reported in detail. In this study,
we assessed the post graft harvesting complications with
questionnaires in order to determine the prevalence of
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Introduction:  Despite renewed clinical interest in radial artery grafts (RA) for coronary
artery bypass grafting, there is a paucity of controlled prospective data on its efficacy. We
report on the rate of harvest related complications from a randomized radial artery study.
Methods:  Two hundred eighty nine patients were divided into two groups. Group 1 received
RA grafts (n=154 patients) and Group 2 (n=135 patients) received saphenous vein grafts
(SVG). Postoperative wound problems were assessed using a questionnaire. Postoperative
harvest site infections were also carefully documented.
Results:  In group 1, 6 of 154 (3.9%) patients had harvest site wound infections. Five of them
improved by antibiotic therapy alone. In group 2, 24 of 135 (17.8%) patients had harvest site
wound infections (p=0.001 vs. group 1). Fifteen of these patients needed redressing due to
discharge from the wound. One hundred forty-nine patients (96.7%) in group 1 answered
that their hand function was normal on the questionnaire. Concerns and discomfort about
the arm scars in the group 1 were of a similar value of 5.2% (8/154), respectively. In group 2,
the incidence of those about the leg were 7.4% (10/135) and 11.9% (16/135), respectively.
Although there was no significant difference in concerns about the scar, discomfort was sig-
nificantly higher in group 2 compared with group 1 (p=0.0139).
Conclusions:  RA harvest is associated with fewer wound infections and scar discomfort
than SVG harvest. Radial artery harvest is almost acceptable in terms of a patient’s percep-
tion. However, there are still patients who have some symptoms in the forearm after RA
harvest. Long-term follow-up is necessary for patient’s hand function. (Ann Thorac
Cardiovasc Surg 2002; 8: 97–101)
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postoperative leg and forearm wound complications. We
also assessed the wound infections after RA and SVG
harvesting.

Patients and Methods

Our Institute has been undertaking a large randomized
trial, namely The Australian Radial Artery Study, since
June 1996. In this trial, we have followed up patients who
received the RA, right internal thoracic artery (RITA),
and SVG, which were anastomosed to the recipient ves-
sels excluding the left anterior descending artery (LAD).
These patients were assessed in terms of graft patency,
mortality, and morbidity. Between June 1996 and June
2000, 343 patients have been enrolled in this project and
discharged from the hospital. Patients with varicose veins,
uncontrolled diabetes, peripheral vascular disease, severe
obesity (body mass index of over than 35) or a positive
Allen’s test were omitted from this trial. In the present
study, 289 patients were selected as subjects, excluding
those patients who had received RITA grafts. These pa-
tients were divided into the following 2 groups: i) group
1, consisted of 154 patients who underwent CABG with
the RA, and (ii) group 2, consisted of 135 patients who
received SVGs instead of RAs. All patients had left inter-
nal thoracic artery (LITA) to LAD bypasses as well. We
assessed the post-harvest wound experience of patients
using a 3-month postoperative questionnaire. This ques-

tionnaire contained 7 statements concerning hand and
forearm problems in daily life suffered postoperatively
(Table 1). In order to compare scar perceptions between
the groups, another questionnaire about scar concern and
discomfort for the forearm and leg was also employed
(Table 2). Before the operation, we informed the patients
about the contents of the questionnaires and asked them
to fill them in and send them back by mail 3 months after
surgery. An answer of higher than grade 3 (mild symp-
toms) was regarded as a significant complication. Post-
operative harvest site infections were also carefully docu-
mented. The presence of a wound infection was deter-
mined by the need for intravenous antibiotics for the
wound redness, swelling or redressing for the purulent
discharge from the wound in the hospital.

Harvesting techniques
On the left side, RA harvesting was usually performed
by a surgical assistant at the same time that a median ster-
notomy was performed. On the right side or both sides,
RA harvesting was followed by a median sternotomy. The
RA harvest technique was previously described in detail.4)

In the SVG harvesting procedure, electrocautrization was
never used. After removal of SVG, the wound was closed
using the same technique as for the RA. After the removal
of the grafts, both the leg and forearm were kept fixed
with bandages until the 2nd day postoperatively.

Age, gender, BMI, diabetic rate, aortic cross clamping

Table 1.  Post harvest hand function questionnaire

Table 2.  Questionnaire II for comparative study

Q8.   I am concerned about the appearance of my arm scar.
Q9.   My arm has a scar that causes discomfort.
Q10.  I have had coronary surgery using my leg vein and I am concerned about the  appearance 
 of the leg scar.
Q11.  My leg has a scar that causes discomfort.

Questions relate to how your feels now. Postoperative 3 months results:
Q1.   Right now, my hand and arm appear to be fine.            Yes/No
 With the following questions from 2 to 11, indicate how strongly you agree or disagree 
 right now with the statements by circling one of the levels (1 to 7).
 Levels; 1: not at all, 2: trivial, 3: mild, 4: moderate, 5: quite severe, 6: severe, 7: extreme
Q2.   I feel pain in my arm or hand.
Q3.   I feel numbness in my arm or hand.
Q4.   My arm or hand is swollen.
Q5.   I have limited use of my hand.
Q7.   I have difficulties with daily tasks because of the use of my hand and arm.
Q9.  Overall, my life is affected by the problems with my hand or arm.
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time (ACCT), cardiopulmonary bypass time (CPBT),
numbers of grafts, postoperative infection rate, and dura-
tion of hospital stay were compared between the 2 groups.
We assessed postoperative hand and forearm problems
with the post harvest hand function questionnaire (Q1-
7). Furthermore, we compared the rates of wound con-
cern and discomfort between the RA and SVG harvest
sites from another questionnaire (Q8-11).

Statistical analysis
The results were expressed as mean and standard devia-
tion (SD) for the metric data. Statistical differences be-
tween the groups tested were analyzed using the chi-
square test, Mann-Whitney U-test, and Student t-test. Sig-
nificance was defined as a p value of less than 0.05.

Results

The patients profiles are shown in Table 2. There were no
significant differences between the groups in terms of age,

gender, BMI, CPBT, the numbers of grafts, numbers of
diabetics, and postoperative hospital stay (Table 3). The
ACCT of group 1 was significantly shorter than that of
group 2 (72.6±22.3 min vs. 81.4±24.9 min, p=0.002)
(Table 3). In question 1, 149 (96.7%) patients of the group
1 answered “yes” indicating that the hand was fine post-
operatively (Table 4). There were no patients complicated
by post RA harvest hand ischemia. The prevalence of
forearm problems are shown in Table 4. Particularly, in
questions 2 and 3, which deal with forearm pain and
numbness, 21 (13.4%) and 28 (18.8%) patients in group
1 complained of positive symptoms, respectively (Table
4).

The prevalence of both scar concerns and discomfort
for the forearm was similar 5.2% (8/154), respectively.
In group 2, the prevalence of these concerns for the leg
was 7.4% (10/135) and 11.9% (16/135), respectively (Fig.
1). Although there was no significant difference about
the rate of scar concerns, the incidence of scar discom-
fort was significantly higher in SVG harvest site than RA
harvest site (p=0.0139), (Fig. 1).

Six patients (3.9%) in group 1 had forearm wound

Age
Gender
BMI
ACCT
ECCT
No. graft
DM
Hospital stay

66±8.7
M/F=134/20

27.2±4.0
72.6±22.3
98.1±29

2.96±0.64
17/154 (17.5%)

7.99±11.7

65.9±10.0
M/F=117/18

27.4±3.6
81.4±24.9

107.9±35.9
3.02±0.56

32/135 (23.7%)
7.98±11.8

0.9072
0.8193
0.8784
0.0022
0.084
0.5528
0.1532
0.3336

Group 1 Group 2 p value

Table 3.  Perioperative patients’ profiles Table 4.  Results of hand function questionnaire

Fig. 1.  Comparative study between the RA and SV harvest sites.

Q1 149 of 154 (96.7%) patient with using of RA 
 answered “Yes” in group 1
Q2  21/154 (13.4%)
Q3  28/154 (18.8%)
Q4    3/154 (1.9%)
Q5    5/154 (3.2%)
Q6    7/154 (4.5%)
Q7    4/154 (2.6%)
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infection. However, all of them suffered from only wound
swelling and redness, which promptly improved with oral
or intravenous antibiotic therapy. On the other hand, 24
patients (17.8%, p=0.001 vs. group 1) in group 2 had leg
wound infection, and 15 of these patients needed redress-
ing due to purulent discharge from the wound (Fig. 1).

Discussion

Recently, a number of reports have been published con-
cerning the advantages of using arterial conduits in CABG
instead of the SVG.5–7) Several investigators have reported
that the biologic characteristics of the vascular wall ac-
count for the better patency observed using arterial con-
duits compared to SVGs.8,9) Furthermore, Weinschelbaum
and colleagues have recommended performing a total
arterial revascularization using the RA in order to avoid
the lower limb complications derived from using the
SVG.10) They argue that this, in turn, may result in earlier
ambulation, a shorter hospital stay, and a faster return to
daily activities. In Weinschelbaum’s paper, however, no
comparative study of post harvest complications was car-
ried out between the RA and SVG harvest sites.

In our study, we assessed the post RA harvest hand
problems from the questionnaire and also compared the
post harvest wound infections and perception of the RA
versus SVG of the postoperative recovery. Our study
found several positive symptoms in the post-RA harvest
hand in terms of arm and hand pain, swelling, hand limi-
tations, difficulties in daily tasks using the hand, and life
impact as the results of hand problems. Particularly, the
incidences of hand pain and numbness were consider-
ably high, and the other symptoms also might be caused
by the pain and numbness. In general, post RA harvest
hand pain and numbness are considered to be due to sur-
gical trauma of the superficial branch of the radial nerve,
and usually, these symptoms are transient without any
functional disturbance.11) In this series, no hand ischemic
complications and no motor deficit in the forearm were
observed. Interestingly, 96.7% of 154 patients undergo-
ing RA harvest answered that the operated hand was fine
on a 3-month postoperative questionnaire despite those
symptoms. We consider this is because the majority of
patients are still on some pain killers 3 months after sur-
gery. Although those symptoms, which we assessed, were
expected to further improve as the rate of pain and numb-
ness decreased, we consider it important to keep follow-
ing-up the patients about the hand function.

In the questions about concern of appearance of the

wound and discomfort, the complication rates were also
rather high. This is probably because the forearm is easily
visible and continually used in daily life, and therefore
an arm wound is likely to have a significant impact on
daily activities. However, when we compared the arm
wound and leg wound, the prevalence of scar concern
and discomfort in relation to the RA harvest site was less
than that of the SVG harvest site. Although there was no
significant difference in the rate of scar concerns, the
prevalence of scar discomfort of the leg was significantly
higher than that of forearm. The forearm scar may have
more psychological effect than the leg wound because it
is more visible. However, the prevalence of these com-
plications was still higher in the SVG harvest site than
that of the RA harvest site.

Several investigators have reported that harvest site in-
fections are another common surgical site infection fol-
lowing CABG. This infection rate may prolong the hos-
pital stay, impact on the wound discomfort, and lead to
more severe clinical consequences.3,12–14) The reported
prevalence of SVG harvest site infection after CABG is 1
to 18%.12–14) Several factors have been identified in previ-
ous studies that might predispose patients to SVG har-
vest site infection, including female gender, increased age,
diabetes, peripheral vascular disease, obesity, and wound
length and depth.12,13) Meanwhile, Trick and colleagues
reported that the incidence of RA harvest site infection
was about 3.1 to 12.3%. They found that elevated preop-
erative blood glucose level (over than 200 mg/dl) and
duration of surgery (longer than 5 hrs) were significant
risk factors for RA harvest site infection.3) In our trial,
patients with risk factors such as uncontrolled diabetes,
peripheral vascular disease, and obesity were excluded
from this series. Therefore it was possible to compare the
incidence of harvest site infections between the RA group
and SVG group without the impact of these.

In our study, the incidence of RA and SVG harvest
site infections was 3.9% and 17.8%, respectively. Al-
though the rate of harvest site infection was significantly
lower in the RA group than in the SVG group, the post-
operative hospital stay was similar between the groups.
This is because the infected wounds were healed in the
out-patient clinic with oral and intravenous antibiotics and
wound dressing, unless the patient was febrile or had he-
modynamic instability. It is not known why the rate of
RA harvest site infection is lower than the SVG harvest
site. After RA harvesting, the wound was immediately
dressed, bandaged, and fixed beside the patient. In SVG
harvesting, however, the wound was exposed until the
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end of surgery. This may increase the risk of harvest site
infection. The other possibility may be wound edema.
The primary cause of edema is regional obstruction of
venous or lymphatic circulation. In particular, the leg is
more likely to suffer from edema than the forearm be-
cause of staging the venous return due to dropping the
legs. Normal wound healing requires adequate perfusion
of the operated tissue. A wound with severe edema may
be compromised by lower perfusion and consequently has
an increased risk of impaired wound healing.15) There-
fore, if we take the SVG, it is important to avoid using
cauterization as much as possible in order to preserve the
blood perfusion in the fatty tissue and to keep bandaged
for a slightly longer time to prevent post harvest wound
edema.

Conclusion

RA harvest is associated with fewer wound infections and
scar discomfort than SVG harvest. Radial artery harvest
is almost acceptable in terms of a patient’s perception.
However, there are still patients who have some symp-
toms in the forearm after RA harvest. Long-term follow-
up is necessary for patient’s hand function.
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