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Introduction

The choice of conduits for coronary artery bypass grafting 
(CABG) includes arterial and venous options with the most 
common combination being the internal mammary artery (IMA) 
and greater saphenous vein (GSV). Additional bypass conduits 
include the radial artery (RA), gastroepiploic artery (GEA), and 
lesser saphenous vein [1]. On rare occasions, cadaver vein is 
used as a last resort biological conduit; even rarer is the role of 
the synthetic coronary bypass graft [2]. 

Similarly, the choice of how to conduct CABG surgery includes 
the traditional use of cardiopulmonary bypass (CPB) with aortic 
cross-clamping and cardioplegic arrest to beating heart with or 
without the aid of CPB (i.e. OP-CAB). In cases where choices are 
available, it is the surgeon’s discretion and the knowledge gained 
from literature and experience that guide therapeutic and 
technical decision-making. However, in some cases, the menu of 
options is limited. 

The purpose of this case report and literature review 
is to describe an unusual situation in which a patient with 
symptomatic ischemic heart disease required multiple coronary 
artery bypasses. The bypass conduit choices were limited and 
the aorta was unsuitable for safe CPB cannulation. An OP-CAB 
X 6 with five grafts derived from basilic-cephalic veins and one 
from the internal mammary artery was performed successfully.  

 
Coronary angiography a year later demonstrated complete 
patency of all the grafts.

Case

An 85 year-old man presented to the hospital with unstable 
angina. The past medical history was significant for hypertension; 
diabetes mellitus type II, chronic obstructive pulmonary disease, 
and congestive heart failure. Echocardiography and coronary 
angiographic findings demonstrated a moderately enlarged 
heart with an estimated left ventricular ejection fraction of 35%, 
severe triple vessel coronary artery disease, moderate pulmonary 
hypertension (PAPs 50mmHg), mild mitral regurgitation and 
moderate tricuspid insufficiency. He was deemed unsuitable for 
percutaneous coronary intervention. He was advised to undergo 
CABG surgery. 

Further historical information and focused physical 
examination was significant for bilateral lower extremity severe 
varicosities in the greater and lesser saphenous systems. Allen’s 
testing of the radial arteries proved negative making them unsafe 
for harvesting. Blood pressure measurements from both arms 
demonstrated lower values on the left side compared to the right 
suggestive of possible left subclavian artery stenosis. However, 
examination of the upper extremities showed an abundance of 
basilic and cephalic veins that appeared normal. 
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The patient was brought to the operating room where 
basilic and cephalic vein harvesting was performed. The veins 
were suitable for use. Following sternotomy, the left internal 
mammary artery (LIMA) was harvested and prepared as a free 
graft because the inflow was suboptimal-presumably due to 
subclavian artery stenosis. A pericardial cradle was fashioned 
and cardiac inspection revealed a heavily plaque ridden 
ascending aorta. At this point, the decision was made to proceed 
without CPB using cardiac stabilizers in an OP-CAB approach.

Figure 1: This graft was sewn to the left anterior descending 
(LAD) coronary artery and served as the origin for the other 
five grafts.

A single venous bypass conduit was anastamosed to the 
only plaque free area on the aorta using a specialized proximal 
anastamotic device (i.e. Heartstring™, Maquet Inc., Wayne, NJ, 
USA) to avoid clamping. This graft was sewn to the left anterior 
descending (LAD) coronary artery and served as the origin for 
the other five grafts (Figure 1). The free LIMA was anastamosed 
to the PDA while the remainder of the venous grafts was sewn 
to the diagonal branch, ramus intermedius, obtuse marginal-1, 
and obtuse marginal-2. The procedure was completed 
without adversity and the patient discharged with no major 
complications. 

Initial follow-up showed left upper extremity swelling 
that responded to arm elevation and a compressive stocking 
appliance. Approximately a year postoperatively, the patient 
presented to the emergency room with vague chest pain. 
He was admitted for evaluation and investigation. Cardiac 
catheterization was performed and all grafts were patent 
(Figure 2). Medication adjustments were made and the patient 
discharged. He remained symptom-free as an outpatient for the 

next six years and ultimately expired seven years postoperatively 
following a fall with a head laceration at the age of 92.

Figure 2:

Discussion

The expression “Desperate time’s call for desperate 
measures” is believed to have originated with a saying coined by 
Hippocrates in which he wrote “For extreme diseases, extreme 
methods of cure…are most suitable” [3]. 

The situation encountered in this case was challenging at 
multiple levels including the patient’s advanced age, significant 
co-morbidities, cardiomyopathy, and limitations in therapeutic 
options for multi-vessel obstructive coronary arteriopathy. 
Although it is beyond the scope of this report to address the 
multitude of manuscripts on the characteristics of bypass graft 
conduits and choices in techniques for conducting CABG surgery, 
the underlying message is to act creatively and innovatively 
when confronted with unusual circumstances. The use of 
alternative conduit material and the ability to conduct beating 
heart coronary bypass surgery enables surgeons to “think 
outside the box”.

The surgical literature is limited with respect to the use of 
basilic and cephalic veins for coronary revascularization. In 
1984, Jarvinen et al. [4] reviewed their 1000 CABG operations 
in which 15 patients received arm vein grafts. Follow-up 
angiograms at a mean of 1.4 years postoperatively showed a 
patency rate of 87% for these arm vein grafts. Of interest was the 
frequent finding of uneven vein graft diameters and aneurysmal 
dilatation in three patients. In the same year (1984), Stoney et 
al. [5] published the fate of arm veins used for CABG in which 
59 patients required at least one arm vein graft. Postoperative 
arteriogram in 28 patients showed 57% patency at two years 
with seven grafts showing localized areas of stenosis [5]. In 
1996, Licht and colleagues reported the use of the cephalic vein 
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for CABG in 39 patients over a 10-year period. Eighteen of the 39 
were examined angiographically showing a 52% patency rate at 
a median follow-up of 31 months [6]. In 2007, Purohit & Dunning 
[6] reported a literature review of cephalic vein graft patency in 
CABG surgery showing an approximate 50% three year patency. 
While the majority of these authors discourage the use of the 
cephalic vein for CABG surgery, it is within the context of other 
choices being available (e.g. internal mammary arteries, radial 
arteries, and saphenous veins). In one unique case described by 
the Bad Oeynhausen department of thoracic and cardiovascular 
surgery, the angiogram of a patent eighteen year old cephalic 
vein bypass to the right coronary artery was demonstrated [7]. 

Coronary artery bypass grafting remains the most commonly 
performed adult cardiac surgical procedure worldwide. And the 
most common conduits used for CABG cases are the internal 
mammary arteries (IMA) and saphenous veins (SVG). Although 
the experience with cephalic veins for CABG is limited and the 
data supports an inferior patency compared to the IMA and SVG, 
its use should not be forgotten in cases where typical bypass graft 
conduit availability is absent. The case presented here illustrates 
two important advances in complex surgical treatment of 
ischemic heart disease: 1) the use of the cephalic vein for CABG 
and 2) the use of an off-pump technique. Ironically, these two 

items represents an approach from the past and the state-of-the-
art. And perhaps Plato’s words are best applied in this case and 
others: “Necessity is the mother of Invention” [8].
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