Coronary Artery Disease
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ConoxaRY ARTERY DisEast (CAD), a lead-
ing cause of mortslity, is unpredictable in its
vourse. Morbidity and mortality are signifi-
cmtly increased when patients with this dis-
ease are exposed to the stresses of operation.t-
#1635 The peupose of this article is to dis-
cuss the measures which alter operative mor-
bidity and mortality in patients with CAD.
The discussion is based on a review of current
literature and estenzive experience with such

erations, because of the uncertzinty in estab-
lishing the site and extent of CAD and deter-
mining the most suitable surgical pracedure.+5
&4, 75, 158, 307, Tof, T1i, 712 'I'hel‘e is ]i‘ue dD‘uht
that the myocardium can be “revascolarized,”
resulting in significant reduction of disability
owing lo coronary artery insufficiency,™.1%%
27, 211, 12

Anesthesia in patients with coronary artery
insufficieney must interfere as litile as possible
with metabolism in my lial cells, repardless

patients. Emphasis is placed on infi tion
goined from patients undergoing anesthesin
for revascularization procedures of the heart
1 these patients have extensive coronary
artery disease and oare subjected to [enpgthy
major operabions.

History

of the vperation performed. Reductons of
morbidity and mortality can be achieved only
by avoiding myocardial hypoxia, which ocowms
when the osygen requirements of the myo-

In the early forties, Vineberg implanted the
left internal mummary artery into 2 funpel in
the wall of the left ventricle of the dog and
therehy incrensed the blood supply to the myo-
cordium.®*  In 1950, he implanted the left
internal mammary artery into the wall of the
left ventricle of o human heart3® In 1961,
Soncs 1% demonstrated by coronary arteriog-
mphy that an implant done by Vineberg in
1952 was patent, flling the anterior descend-
ing artesy in o retrograde manner and yevas-
cularizing the surrounding myocardium.

The impetns given by Sones’ demonstration
and the need for effective thempy for CAD
motivated many centers to use various tech-
nigues to bring extrocardiac blood to the heart
and %o repeir the diseased artery itsell.  Table
1 lists the Jarization pr 1 cur-
rently being done, either sepamtely or in com-
binotion. There is considerable controversy
regarding the effectiveness of the various ap-
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d the t of oxygen avail-
able.
Factors Determining the Availability of
Oxygen

Oxyeen CONTENT OF ARTEMAL Broop

The oxygen content of arteriaf blood de-
pends an hemoglobin content and oxygen satu-
ration.  Satwration of hemoglobin #s deter-
mined by Pa,, and the conBguration of the
hemoglobin dissociation curve, which is influ-
enced by pH, temperature and Pagg,.'" Pzg,
depends on the tension of oxygen in the in-
spired gases, adequacy of ventilation, and a
normal capillary interface; it is reduced by the
amount of blood which is shunted withoat

ing inte contact with adequately venhlated
alveoli.

Conoxany Broob FLow

The blood fSow to the region of the heart
supplied by a coronary artery which i par-
tinlly obstructed differs from the nommal flow,
Three Rctors, perfusion pressure, autoregula-
tion, and effective viscosity, are discussed sepa-
rately, although they are closely interrelated.

Perfusion Presswre. The coronary cireula-
tion is unique in that the heart must generate
its own perfusion pressure, When systolic
pressure §s increased the work and oxygen re-
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for any given cardiac output; the int
cardial pressure will alse increase during sys-
tole, thus impeding coronary flow®: In the
healthy heart this is not very important: corg-
nary flow is adjusted by autoregulation.™® Im
the ischemie heart, if sy p is ele-
vated with vasoconstrictor drugs, it is possib)

1. Left internal maummary oriery implant into
et venirieular myocardium

2. Right internal artery i
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to increase the myocardial work and thereby
increase the dlscrepnncy bebween oxXygen sup-
ply and oxygen d d. In idering the

1

3. Free omenlal graft
6. Cotenary arlery gridt operalions—palch and
bypass

use of vasaconstrictor drugs it 1d be re-
membered that stroke volume is mainly deter-
mined by the Alling pressure of the heart in
diastole and cardiac output usuaily can be
maintained by providing adequate cireulating
blood volume.

sclerusis the superficial arteries usually are the
site of significant resistance. When the oxy-
gen tension is reduced in part of the myocar-

At rest, 70 per cent of the
ocours during disstele.  Both aortic diasteli

diugn, the contraction of smooth e of the
v fow  artericles is rel ‘andthe y fow is
fereptially di 1 to this area, thus com-

pressure and diastolic time become important
in ischemic hearts. As heart mte increases,
the duration of diastole is reduced :md coro-
nary flow s LEC I
tachycardia is one method of testing patients
for angina pectoris.®** All the changes of an-
gina pectoris ean be induced at rest when the
altrin are stimulated at rates of 120 to 140/min
during catheterization. Hypovolemia is a fre-
quent causs of tachycardiz postoperatively,
but ischemic hearts are alse prone to o vardety
of tachycarding from other causes which may
require treatment. Marked bradyeardia also
has a deleterous effect, because a larger stroke
volume must be accommodated o maintzin o
given cardiae output. Large stroke volumes
are associated with cardiac dilotaton and in-
creased tension in the myocardial wall. The
maintenance of this increased tension also in-
creases the oxygen rtequirement® There-
fore, it is important to mnmtain adequntE, but
not ive, systolic and g
and to keep the heart mie in the mmml range
in o patient with minimal coronary reserve,
Autoreguigtion, In the normal heart the
major site of the resistance of coronary Sow
oceurs at the small arterioles, not in the larrer
superfieia]l arterfes1?  These artedoles re-
spond ® the metabolic state of the myocar-
dium. When they are fully dilated in the nor-
mal heart, ap intrease in coronary Bow to as
much 25 200 per cent of the resting value may
be seen.” In patients with coronary athero-

pensntmg for the ischemiz. In petients with
angina at rest, this mechanism may be fully
utilized and there will be no “comonary re-
serve.” It is imporiant to realize that if the
arterial blood should become hypoxic, vaso-
dilatation will occur in only the refatively
healthy parts of the heart, tending to compro-
mise further the blood Aow to the ischemic
areas, In the same way, potent coropary vaso-
dilator drugs such as dipyridamole (Persantine),
which increnses overall coronary blood flow,
produce overperfusion of the normal areas;
this con be detrimental to the relatively is
chemic areas1n  Catecholamines such as epi-
nephrine md isoproterenol are often comsid-
cred coronary vasodifator drogs; however,
their predominant effect is to increase owida-
tive metabolism; hence, the resultant increase
in fow is mediated by the auntoregulatory
mechenism.

Where muscle mass is increased due to myo-
cm:hal hypertrophy secomlary to systemic or
pul ¥ hyp there is no appro-
priate i in ) ity. This
insufficiency is aggravated by an incresse in
distance from the capillory to the center of the
myafibril. 35 s+

Blood Viscosity and Myocardial Perfusion.
The concentration of ervthrocytes has a
marked effect on the viscosity of blood.>ts In
dogs, if the blood volume is corefully con-
trolled, there iz an inverse relationship between
cardiac ontput and hematoerit.3*  Several in-
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