ALTERNATIVES IN CORONARY BYPASS TECHNIQUES
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Aorto-coronary bypass Surgery has now been in existence for a
decade and a half (5). It has been a welcomed armamentarium in the
treatment of coronary artery disease. Even the most conservative
physicians who were originally opposed to this concept have come to
accept that, in selected patients, this is an effoctive tool in treating
angina pectoris (4,9). It has revolutionized the management of pa-
tients with coronary artery disease.

Long term results depend to a large measure on the risks of sur-
gery which in turn depend in part to the surgical skills of the teams
involved. The other determinants of surgical results are, of course.
left ventricular function and the extent of atherosclerosis (1). Recent
reports comparing medical and surgical management point to the
impo’rtancé of technical quality in the interpretation of surgical re-
sults (4). It is not fair to compare mediocre surgical results with the
natural history of coronary artery disease (9).

By and large, the techniques have been well standardized and
accepted (7,8). There are, however, minor personal differences in the
handling of certain steps in the operation (7,8,11).
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A — Myocardial preservation
B — Anastomotic technique
C — Selection of arterial sites

D — Selection of conduits

MYOCARDIAL PRESERVATION :

Most surgeons now operate under moderate systemic hypother-
main, in the range of 28-32°C, although a minority still either use nor-
mothermia or profound hypothermia (1,2,7,8,11).

It is also generally agreed that aortic occlusion is best in that it
gives a quiet, dry field. To protect the myocardium during this anoxic
period, the most popular technique is to infuse cold cardioplegic solu-
tion into the aortic root (1,6,11). Alternatively, a small number of sur-
geons use intermittent aortic occlusion (11). Myocardial surface coo-
ling is sometimes used as an adjunct (1,2). However, since the heart
is manipulated and elevated frequently during grafting procedures.
the cooling fluid in the pericardium is usually not efficient. Cold packs
or pads have been used instead. We use UH solution (500 ml Lacta-
ted Ringers solution, 10 mEq KCI, 12.5 mEq of NaHCO;, 12 ml 2 % li-
docaine, 17 ml 50 % dextrose ,125 mg of Solu-cortef, pH 7.7) at 4°C
and 300 mmHg pressure. The initial infusion is 500 ml after each dis-
tal anastomosis.

Regardless of the method of myocardial protection used, however,
expeditirous operations should be emphasized since myocardial injury
is time-related.

The most impertant reason for venting the left ventricle is to pre-
vent left ventricular distention. It also provides for a dry operative
field and reduces the rate of myocardial rewarming. However, its gre-
atest disadvantage is the possibility of air embolism as well as myo-
cardial damage (11). :
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Anastomotic Techniques a

All obstructed (75 %) coronary arteries with distal artery diame-
ter more than 1-1.5 mm are grafted. The concept of complete revas-
cularization should be based more on the areas supplied by these ves-
sels rather than by the number of arteries grafted (11). The number
of grafts constructed should be weighed against the time expended
so that the cost-benefits, so to speak, are effective. Arteriotomies ran-
ge from 4 mm to 15 mm (2,7). UH preference is 7-8 mm. The anasto-
motic techniques commonly employed are : interrupted and continu-
ous with or without fixation points (12). Either heel or toe may be
sutured first. The interrupted technique gives more accurate place-
ment of sutures, but is more time consuming (11,12). The continuous
suture is favored by us with placement of 3-4 bites at the toe first be-
fore lowering the vein into the artery. A 6-0 polypropylene suture is
used. For sequential grafts a side-to-side anastomosis is used. Some
surgeons prefer a diamond-shaped anastomosis (12).°

The aortic anastomosis is constructed with 5-0 polypropylene su-
tures, in a continuous manner after creating a 4-5 mm orifice in the
porta with a punch. %

The use of optical magnification is an individual choice (1,2,11)
We do not routinely use this aid.

The question of whether sequential grafting is superior to indivi-
dual grafts is still being debated (3,11). UH choice is for individual
grafts. unless the vein is not of sufficient leght or the aortic root is
too short.

Selection of Arterial Sites :

As a rule, the site selected for arteriotomy is immediately distal
to the obstruction. In the circumflex artery, however, it is usually mo-
re accessible to graft the marginal branches.

Selection of Conduits

The most popular conduit, of course, is the autogenous saphenous
vein (1,2,3,7,8,10,11,12). In instances where this vein is not suitable,
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the short saphenous vein, cephalic vein, long saphenous vein allograft,
Gore-tex or Dardik Biograft can be used in that order of preference
(10) The internal mammary artery gives excellent long term results
(7,11). Tts shortcomings are : 1) only 2 proximal arteries can be graf-
ted; 2) it is more time-consuming; and 3) there are more instances
of sternal dehischence (11).

SUMMARY

Alternatives In Coronary Bypass Techniques

In summary, we have outlined the various alternative surgical
techniques in the management of aorto-coronary bypass. It is by no
means an exhaustive review. These techniques have been in use at
University of Western Ontario.

It is difficult to ascertain the «<best» method of dealing with a par-
ticular problem. The whole operation is a series of numerous small
procedures and each surgeon has his own way of dealing with each
and arriving at a satisfactory result. There is probably no «best» tech-
nique, indeed it might not be desirable. But the surgeon who has mas-
tered these various methods would be best equipped to deal with
emergencies.

Although important, surgical technique is not the only determi-
nant of good surgical results. The proper selection of patients, supe-
rior anasthetic management as well as improved post-operative care
have all contributed to bringing the operative mortality down to a mi-
nimum. It is hoped that with more technical refinements, this morta-
ilty can be even further reduced.

OZET

Aorto-koroner bypass uygulamalarinda cesitli alternatif cerrahi
teknikler ortaya konulmustur. Bu incelemede tiim tekniklerin ayrin-
tili bir gekilde gozden gegirildigi iddia edilmemektedir. Bu teknikler
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UWO da uygulanan tekniklerdir. Tatminkar bir cerrahi sonug elde
edlmesinde; cerrahi teknik, uygun hasta segimi, superior anastezik
uygulama ve yeterli bir post-operatif bakim énem kazanmaktadir.
Tam bunlarin tistiin bir diizeye getirilmesi ile mevcut disiik morta-
lite daha da azaltilacakiir.
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