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Technical Factors In Enhanced Patency Rates

In Aorto Coronary
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Coronary artery bypass grafting with autologous
saphenous vein has a well established therapeutic role
for both relief of symptoms and prolongation of life!.

Graft occlusion occurs postoperatively and 15%
of all grafts suffer thrombotic occlusions during the
first 12 months?. Subsequent failures occur at a rate of
2% per year owing to accelerated myointimal hyper-
plasia with or without superimposed artheroma 27,
Patency rates quoted are from operations carried out
during early days of coronary artery bypass surgery.
These may not be applicable today since our under-
standing of various factors which promote graft occlu-
sion are better.

A proportion of grafts occlude due to progression
of the native coronary arterial disease but there are well
established and avoidable causes of graft failure.
Improving the long term patency rates of saphenous
vein grafts is therefore an important and worthwhile

goal. These will be discussed under the following .

headings:

1. Harvesting.
2. Preparation.
3. Anatomical construction of vein grafts.

Autologous materials used with proven good re-
sults include the long saphenous vein and the internal
mammary artery. Both patency rates and life expec-
tancy have been shown to be improved using internal
mammary artery compared with saphenous vein
grafts*®. Arm veins make a less satisfactory conduit
than do saphenous veins 6. Several substitutes for
inadequate or missing saphenous veins and mammary
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artery include saphenous allografts, dacron prosthesis,
expanded polytetrafluoroethelene grafts, gluteralde-
hyde treated umbelical vein, gastro epiploiec artery
and radial artery -2, All of these are much less satis-
factory than conventional materials.

1. Harvesting.

A series of well defined pathological and
degenerative changes occur in saphenous vein grafts
during and after implantation '4?*. Endothelial separa-
tion and partial desquamation with resulting exposure
of basement membrane occur during surgical prepara-
tion ' The resulting exposure of collagen promotes
platelet activation and fibrin attachmient 415, Endothe-
lial damage also reduces production of prostacycline?,
a powerful inhibitor of platelet aggregation, and this
further promotes platelet activation. Damage of vein
graft media is associated with leukocyte infiltration.
Platelet activation may precipitate early thrombosis or
lead to secretion of mitogens responsible for the rapid -
medial and neointimal proliferation that occurs in vein
grafts during the first few months 15,

It is reasonable to suggest that methods of harvest-
ing that produce vein with undamaged endothelium
and media would enhance patency rates.

2. Preparation.

Various fluids have been used to prepare har-
vested vein. Heprinised blood is the most physiologi-
cal. Use of saline (pH7.0) should be avoided. Crystal-
loid cardioplegic solutions injected into the vein grafts
once the distal anastamosis has been constructed will
cause endothelial loss. However addition of blood or
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albumin solution to raise the oncotic pressure reduces 3. Operative factors
endothelial damage 26. The use of metal bulldogs on
grafts have also been shown to cause endothelial dam-
age and for the same reasons passage of probes to
dilate internal mammary artery should be avoided.
Surgical trauma by axial and overdistention must be
avoided to prevent endothelial loss .

The anatomy of a saphenous vein bypass graft
should be designed to minimise turbulance. The ef-
fects of turbulance is shown in the figure below:

Ideally, the site selected for arteriotomy should be
on or near the epicardial surface, straight, not near to

Studies have identified distention of vein as a prin- major branches, devoid of artheroma and greater than
cipal cause of medial damage '*2'2224*. Qverdisten- 1.5mm in diameter®’. Retracting or occluding suturs
tion results in acute morphological qhanges in both and bulldogs around artery should be avoided to pre-
vein graft media and endothelium and to exacerbate vent intimal fracture. '

later neointimal hyperplasia. Accumulation of choles-
terol and apolipoprotein markers associated with vein
graft artheroma, has been shown to be greater in grafts
distended to above normal arterial pressures .

To avoid overdistention an in line measurement of
distending pressure by means of two-way tap attached
to manometer line is used as shown in the following

figure:
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Distending pressure should be below 102mm HG.
Extreme care must be taken to prevent localised
areas of stenosis at the ligature sites or leave blind Saphenous vein grafts are passive conduits having
stumps to initiate clot formation. no elastic recoil and as the myocardial blood delivery
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If the vein is then anastomosed end to side, the
angle between the coronary artery and the vein graft
will be less than 30 degrees. This has been shown to
produce least turbulance in the region of separated
flows and distributes wall stress over a wider area,
commencing opposite the entrance to the anastomotic
site.

is in diastole it is important that the size of the graft is
adequate to contain blood for the delivery during this
phase of cycle. Hydraulic studies indicate it should be
2.5X the size of the coronary artery. This size also
facilitates construction of anastomosis and handling of
the graft. _

The aims of constructing an anastomosis are to
achieve minimal blood turbulance in the conduit and
coronary artery without production of stenosis, to
avoid undue tendency to localised thrombosis, ard
attain a blood-tight seal between graft and artery.

The length of the arteriotomy should be judged in
relation to the size of the artery.and vein. In order to
promote trubulant free flow through the anastomoses
it should be 2.5X the diameter of the artery. The vein
is then beveled to accommodate the size of the arteri-

otomy.
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Figure 3.

Figure 4.

For the same reasons where an artery is located
several millimeters below the epicardial surface, par-
ticularly where this is due to presence of fat, the artery
should be made more accessible by incising into the fat
over the vessel for a centimeteror two, inorderto allow
the graft to approach the artery more gradually, avoid-
ing a near perpendicular approach of the graft to the
artery. :

Inadvertent production of a degree of stenosis in
the grafted coronary artery is much easier with small
calibre vessels, and usually takes the form of a stenosis
at either extremity of the anastomosis, caused by
sutures constricting the artery in this area. It is there-
fore important to see with precision just exactly where
sutures are placed in these vulnerable areas. Both
prograde and retrograde flow is necessary and as much
care is required at the proximal end of the anastomosis
as at the distal. It is essential to take small "bites" of
both artery and vein.

Various sutur techniques are advocated forachiev-
ing satisfactory anastomosis. Undoubtedly two suture
techniques using double armed 6-0 or 7-0 prolene and
commencing at separate ends will achieve the follow-
ing:

1) Vulnerable points of anastomosis, i.e,
"heel and toe" will be anastomosed under
direct vision.

2) Precise eversion will be achieved of both
graft and artery wall.
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3) Size disparity will be avoided achieving
ablood tight seal between graft and artery.

4) Lifting off minor plaques and fragment-
ing the wall of the artery when sutures are
passed from inside to outside the artery
will be avoided.

5) Using prolene takes advantage of the
property of minimal tissue drag and al-
lows ease with which the sutures will pull
through.

The choice of size of the needle is more important
than the size of the sutur using the everting technique
of anastomosis. Everting technique also voids expo-
sure of collagen of graft and coronary artery wall
which promote platelet activation and fibrin attach-
ment!415,

Precise attention to the proximal anastomosis is
equally important. Creation of a hood simulates a
sinus, where like in the aortic sinus of valsalva turbu-
lance is maximum but least as the blood is directed

down the graft.

maximum. Due to the angle of impact the flow is
converted to turbulant flow adding further stress to the
graft wall down stream, thus promoting intimal prolif-
eration and garft arthrosclerosis. Flow pattem asshown
in () is preferable.

Creation of a "sinus" demands precise geometric
orientation of the take-off of the graft from the aorta to
avoid kinks which not only stenose the graft but
increases turbulance resulting in early graft disease.

RCA/‘

Figure 6.

Accurate alignment of graft is important. Redun-
dant length will undoubtedly create kinks especially
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" Figure 5.
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As shown (a) the point of impact of the blood
stream is in area marked X. It is at this point (up to 1
centimeter from the origin) that intimal proliferation is

when the chest is closed. This may completely stop
flow resulting in graft thrombosis or lead to acceler-
ated myointimal proliferation. Too short a graft will
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tent the distal anastomosis and apart from disruption of Though a proportion of graft failure is attributable

the sutur line, it may angulate the coronary artery and to poor run off due to progression of native coronary
lead to poor run off. arterial disease, attention to the above factors will

undoubtedly prolong graft patency by preventing both
early and late graft occlusion by thrombosis or accel-
erated intimal proliferation complicated by artheroma.
These factors are avoidable and careful detail at each

The following figure in summary shows the crea- step is necessary. This may well reduce the need for
tion of an anatomically ideal saphenous vein graft:  redo-coronary artery bypass grafting.

Closure of pericardium will highlight minor mis-
judgments and therefore not recommended.

Noo O
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Figure 8.
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