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Unstable angina pectoris poses one _of the most vexing issues 
currently facing the clinical cardiologist. This vexation can be 
attributed to a number of reasons, among them: the lack of a clear 
understanding of the pathophysiology and natural history of unstable 
angina, the lack of an ideal medical treatment, and the controversies 
over whether and which of these patients should have coronary artery. 
bypass surgery as part of their treatment, and if so at what stage 
of their illness or recuperation. The purpose of this review is to 
analyze the state of our current knowledge and to formulate a tenta
tive recommended approach to the ,management of these patients. 

HISTORICAL BACKGROUND AND NOMENCLATURE: 

Heberden, (58,59) in his classic and stiJl unsurpassed clinical 
description of angina pectoris allude d to unstable angina as he briefly 
mentioned non-exertional angina. Parry (101) mentioned it in 1799. 
But an appreciation of a syndrome intermedi ate to chronic stable angina 
pectoris on the one hand and myocardial infarction on the other was 
delayed by the long interval (until the early part of this century) be
tween Heberden's description of angina and an appreciation of its patho
physiology (68) and the description of myocardial infarction (61,96). 
Both of these pioneer descriptions of myocardial infarction also vaguely 
referred to what was probably unstable angina. However, attention was 
drawn to unstable ao~ina as a distinct entity first in the 1930's in 
the German literature (15,16,30,129) and in the United States by 
Sampson and Eliaser (115) and Feil (40). These latter descriptions 

· referred to this variety of pain as precursor phenomena and preliminary 
pains of coronary thrombosis. Since then, this syndrome has been de s
cribed under a number of terms. Some of these are listed in Table l. 
Unstable angina pectoris and intermediate coronary syndrome seem to be 
the most appropriate terms. They are broad enough to effectively 
encompass the spectrum of disorders that make up the syndrome and draw 
attention to its position between chronic stable angina and myocardial · 
infarction. The term acute coronary insufficiency is flawed chiefly 
because it has been used in so many different ways since its first use 
over 30 years ago, even by Dr. Master who coined the term. Currently 
it is gene rally used to mean a single episode of severe angina mimicking 
infarction, but without evidence of necrosis of myocardium. The large 
number of terms that have been included in the last group in this table 
all connote that unstable angina is a premonitory phase of acute myo
cardial infarction~ Since it is clear from a review of the literature 
that most patients with unstable angina do not develop a myocardial 
infarction . in the immediately following period and since a diagnosis 
using these terms can be made correctly only in retrospect, it has been 
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suggested recently that the use of such terms be avoided. It must 
be conceded, however, that they have been use ful in pointing out 
the potential seriousness of unstable 'angina. \fuen viewed "from 
the opposite direction", it is clear from a number of studies over 
the last few decades following Wearns initial observation in 1924 
(135), that patients with a clearly documented myocardial infarc
tion frequently have had a premonitory, unstab le period. Some of 
these studies are summarized in Table II. Although these studies 
span 34 years, agreement is remarkable in that all reported that a 
substantial percentage of their patients had a distinct prodrome, 
ranging from 16-84%. Probably the· most·. sensible taxonomical ap
proach is to use "unstable angina" as a general term to include 
all patients in a rather broad spectrum of disorders and to sub
divide this into smaller groups with descriptive terms as was 
suggested by Papp and Smith (100) in 1960 and more recently by 
Hurst and Logue (65). 

Since its recognition as a di stinct entity, it has become in
creasing obvious that it is quite common. In 1955 (26), it was 
estimated· to be "at least half as common as acute transmural myo
cardial infarction" and the percentage of. all patients in the 
coronary care unit: who have this syndrome have been stated to be 
10.5% (82), 19% (73), and 30% (91). Wood (139) found that 10% of 
1000 consecutive patients with ischemic heart disease fell into this 
category. 

DEFINITION: 

The difficulties in naming this syndrome point up the even greater 
difficulties in defining it. This has caused particular difficulty in 
trying to compare patients in one study with those of another. This 
led Fowler (43) in 1971., almost 40 years after the description of un
stable angina as a distinct clinical entity, to make an editorial plea 
for an objective definition! \fuile there is still no uniformity of 
definition, most would agree to a definition similar to the following: 

Unstable angina includes patients with the follmving clinical 
presentations (in the absence of precipitating events, anemia, 
severe congestive heart failure, thyrotoxicosis, etc.): 

1. New onset or recurrence of angina pectoris that is pro
gressive (accelerated, crescendo) in 'nature or that 
occurs at rest poorly relieved by rest or · nitroglycerine • . 

2. Deterioration of chronic angina pectoris that was formerly 
stable in that it becomes more frequent, more easily pro
voked, more severe, longer in duration, or less readily 
relieved by rest and nitroglycerine. 
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3. One or more bouts of angina pectoris that last in excess of 
15 minutes with poor or no relief by rest and nitroglycerine. 

Further, the absence of a myocardial infarction must be confirmed 
by demonstration of: 

1. No new pathologic Q waves or permanent ioss of R wave forces 
pathognomonic for myocardial infarction. 

2. No diagnostic serum enzyme alterations. 

Some, but not all, would include in the definition demonstration of 
fluctuating ischemic ST or T wave changes in the electrocardiogram. 
Fowler (43) has suggested that the definition also include arteria
graphic evidence of a significant atheromatous narrowing of one or 
more coronary arteries to make the definition truly objective. This 
addition to· the definition has advantages and disadvantages that will 
be discussed in subsequent sectio~s. 

DIAGNOSIS: 

The diagnosis rests, after establishment that the pain is ischemic 
in nature, on excluding stable angina pectoris on the one hand and myo
cardial infarction on the other. In the case of the latter, one must 
rely heavily on the electrocardiogram and laboratory evaluation, 
especially serum enzymes released from damaged myocardium, CPK, SGOT, 
and LDII. Pathognomonic. ECG changes and evolution of a transmural in
farction rarely cause any difficulty in recognitiolf and proper diagnosis. 
Characteristic ECG changes and diagnostic enzyme rises distinguish clear
cut subendocardial infarctions. Differentiation of unstable angina from 
small amounts of subendocardial necrosis may be difficult, however. An 
absolute distinction is probably impossible. When one considers that 
ischemic heart disease includes a broad spectrum of clinical presen
tations, i.t is only logical that the border between unstable angina and 
subendocardial infarction would be imprecise. Minor degrees of serum 
enzymic evidence of cell necrosis have been reported in 37% (130) and 
74-93% (108) of patients with unstable angina. Willerson and his col
leagues at this institution have recently reported that 35% of patients 
with unstable angina have mild myocardial uptake of technetium-99m 
stannous pyrophosphate raising; the possibility of minor . degrees of cell 
necrosis in these patients not detected by other methods (32). In a 
pathologic study of patients dying shortly :aftcr coronary artery bypass 
surgery, 4 of 12 patients with unstable angina were found to have evi
dence of pre-operative infarction that had not been detected clinically, 
whereas this was not .found in any of J5 patients with stable angina. 
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In general it s eems more appropriate to consider these pa tients as 
having unstable angina rather than a myocardial infarction. Serum 
enzyme levels no t exceeding 140% (25) or 150% (7) of the upp er limit 
of normal ha ve r e cently been suggested as arbitra r y cut- of f point s in 
this distinction . Since marked hypotension, shock, and ma rke d degrees 
of congestive heart failure a r e not uncommon with subendoca rdial in
farctions but ab s ent (by de f inition) from uns tab l e angina , presence 
of these complications of the acute episode also allow prompt 
distinction. 

Differentiation of unstable from·stable angina is l a rge ly a function 
of a carefully obta ined history. Some of the helpful fea tures are out
lined in Table III. \Vhile provoking factors such as exertion or emotional 
upsets are present in stable angina, they are absent or ca use pa in with 
progre ssively lesser degrees in uns table angina. Unstable angina occurs 
more frequently than s table angina. lVhile stable angina i s predictable 
with regard . to frequency and ease of provocation, unstable angina is not. 
While rest and/or nitroglycerine pr0vide reli,..f for stable angina, in 
unstable angina they provide only partial or les·s prompt or no relief. 

Electrocardiographic ST and T wave abnormalities of ischemia are 
worthy of special comment. In general they are often missed in stable 
angina and frequently observed in unstable angina. In both cases they 
are found in direct proportion to how frequently and diligently the 
physician looks for them. l~hile some investigators have demanded these 
abnontalities for the diagnosis for inclusion into a pa rticular group 
for study, it is importapt to realize for therapeut i c purposes that a 
large number of pa tients with uns table angina do no w have ischemic ECG 
changes at the time of their presentation. Tablei V sununa rizes the 
frequency of normal or non-diagnostic EGG's in thes e patients in the 
experience of several investiga tors. Since this reported fr equency 
is as high as 50%, it is a serious mistake to fail to make the diagnosis 
of unstable angina when the history warrants it but the ECG is negative 
for ischemic changes. 

PATHOPHYSIOLOGY: 

The pathophysiologic basis (bases) for unstable angina remains an 
enigma. Early it ¥laS ass umed that patients with unstable angina with 

· a more abrupt onset had sus tained a coronary thrombus complicating an 
atheromatous lesion and patients with a more insidious onset ha d pro
gressive narrowing of the involved vessel (139). As early as 1956, 
Master et al (86) cautioned aga inst assuming acute thrombosis without 
frank infarction as the cause. He reviewed the frequency of sudden 
death and myocardial infarction in patients with ischemic heart 
disease without pathological evidence of coronary thromqosis. 
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Probably, there is a degree of myocardial ischemia in unstable angina 
in which the coronary flow is barely sufficient for the oxygen needs 
at rest. In stable angina, the flow to the ischemic segments of the 
heart is presu1~bly adequate at rest but inadequate during exertion. 
What causes the development of the former state is far from clear. 
With the advent of coronary arteriography in the 1950's, it was 
hoped that accurate delineation of the coronary circulation in life 
would provide anatomical information to explain the etiology of this 
syndrome. Unr"ortunately, this has not been the case. Proudfit and 
his ~olleagues at the Cleveland Clinic (106) have reported on the 
distribution of arterial lesions of i62i patients with clinically 
presumed or suspected ischemic heart disease. One hundred seventy 
patients had unstable angina. The distribution of lesions in these 
patients was similar to that encountered in patients with stable 
angina· pectoris. Herman and Gorlin (60) compared the distribution, 
severity, and site of atheromatous disease and left ventricular 
function of 19 patients with unstable angina to those with chronic 
coronary disease and noted that they were similar. Similar findings 
were obtained in a study of the cotonary arteries at autopsy in 12 
patients with unstable angina, 20 with stable angin·a, and 15 with 
stable moderate angina (53). These studies did not find a high 
incidence of left main coronary artery lesions in patients with 
unstable angina, but in one retrospective analysis of 28 patients 
who had left main disease, 23 had presented with unstable angina (70). 
Some investigators (116, 132) have noted a paucit(of collateral 
vessels to the ischemic area subserved by the diseased vessels. 

\) 

Others (25,60) have not confirmed these findings, so that a potential 
etiologic role for inadequate collateral vessel formation remains 
uncertain. Occlusion of a coronary collateral vessel and thus 
diminishing the blood supply to the ischemic area it served has been 
suggested as a potential mechanism (125). A particularly vexing 
finding is a large number of patients with symptoms identical to 
patients with demonstrable arteriographic lesions with normal coronary 
arteriograms. The number· of such patients relative to the total group 
has been remarkably similar in most reports, ranging from about 10-25%. 
Some of these results are itemized in Table V. The significance of 
this finding and the etiology of the symptoms in these patients remains 
completely unclear. 

As mentioned above (see DIAG~OSIS), some of these patients.probably 
have microscopic islands of myocardial necrosis. Multiple micro-infarc
tions cannot be dismissed as a possible cause for the instability in 
some of these patients. 

' 
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There has been recent interest in a potential role of platelet 
aggregates in uns table angina . Further occlusion of an already 
stenotic vessel by pla telet a ggregates could acutely further diminish 
flow to the already compromised myocardium. This aggregate might 
either break up or l ead to the fonnation of a thrombus. In experi
mental animals, intracoronary adenosine dis phosphate (ADP) (66) and 
systemic epinephrine (54) have been demonstrated to cause intra
coronary platelet agg r ega tion and myocardial necrosis. Prevention 
of platelet aggrega tion in the former case by induced thrombocytopenia 
and in the latter YTith the use of aspirin or dipyridamole prevented 
induction of myocardial necrosis due to ADP or epinephrine in these 
models. 

In an interesting recent report, Caulfield and his associates (18) 
found that in 13 of 15 autop s i ed patients who Here admitt·ed with unstable 
angina followed by a cute myocardial infarction and death, there were 
multiple plaque hemorrha ges in tw·o or more coronary arteries and occlu
sive thrombosis at the site of infarction. This- was a distinctly more 
common finding in this group than in 12 patie:,ts with acute infarction 
not preceded by uns table angina and 11 patients with no history of coro
nary artery disease. 

It is well establis hed that classical exertional angina is virtually 
always due to an imbalance between myocardial oxygen demand (~NOz) and 
coronary oxygen delivery and that the hemodynamic changes preceding 
effort angina can be clearly defined and are reproducible in a given 
patient (110). Unstable angina has been studied similarly (17,80,113) 
and also was preceded a lmost invariably by increases in the heart rate 
and/or blood pressure to yie ld a pulse-press~,~re pnl!uce similar to those 
preceding angina during exertion . Consequently, in some patients, un
stable angina may be the result of a dyna1nic imbalance between MV02 , 
coronary ·oxygen delivery and the cardiac mechanical activity state . 
The causes of the hemodynamic changes occurring before the onset of 
spontaneous angina could be multiple . 

Variant (Prinzmetal's) angina pectoris is discussed at greater 
length below but a few comments are in order here, since some would 
include this order as a sub-group of unstable angina. (For most 
references in this paragraph, see the section VARIANT ANGIN~ below). 
It appears well demonstrated from several studies that coronary artery 
spas1n, focal or diffus e, in association with an atheromatous lesion or 
in a vessel without such plaques may be the cause of the myocardial 
ischemia and angina. This has been demonstrated in patients totally 
free of atheromatous disease. In some of these patients the ST segment 
elevation and pnJn at rest that is characteristic of this disorder have 
been demonstrated to occur without a rise in blood pressure or pulse rate. 
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It seems appropriate to add coronary ar~ery spasm as a potential patho
physiologic mechanism to at least some patients. However, variant angina 
is quite rare compared to all cases of unstable angina and ·this mechanism 
would presumably account for only a small percentage of all such cases. 
It is interesting to speculat e that coronary spasm may have played some 
role in the dis ease of the four patients of Scanlon et al (116) who had 
unstable angina, a previous MI and norma l coronary arteriograms, and the 
1 of · conti et al (25) who had unstable angina, normal coronary arterio
grams and die d suddenly several months after his initia l evaluation. It 
is well documented that patients with normal coronary arteries with the 
Prinzmetal variant angina may develop a myocardial infarction or die sud
denly in marked contrast to the benign course of patients '~ith stable 
angina pectoris and normal coronary arteries (78, 69 ). Whether spasm 
is involved in myocardial infarctions in other rare patients with normal 
coronary arteries ( 77, 36, 121) is unknown. 

NATURAL HISTORY: 

Although reports on the natural his tory of unstable angina date to 
1937, our unde rstanding is still limited. There are several identifiable 
reasons for the great disparity in the reported natural history studies. 
First, the he terogeneity of the patient population, even within· a single 
study, has not been taken into account properly. Sampson and Eliaser 
(115) in the initial na tural history study in 1937 noted that they sus
pected that the prognosis in pa tients with a single prolonged episode 
of pain resembling ar, acute infarction was different from patients with 
progressive angina pectoris. Y~t only recent studies have attempted to 
.look at the prognos is of patients within well defined subgroups as · well 
as the total group. Second, earlier studies, which generally reported 
a worse prognosis than recent ones, almost certainly . included some 
patients with subendocardial infarctions. Prior to the late 1950' s 
separation of unstable angina from subendocardial infarction res ted 
on the serial evaluation of fever, l eukocytosis, and various test s of 
systemic r~ac tion s uch as erythrocyte sedimentation rate and C-reac tive 
protein. Introduction of SGOT in 1955 (1,95) as a diagnostic tool for 
myocardial infarction, and later of LDH and CPK substantially sharpened 
this distinction. Third, different i nvestigators have defined uns t ab le 
angina differently, adding further to the heterogeneity of the population 
groups. Fourth, the follow- up periods have varied from acute hospitali
zation to over 10 years. Fifth, coronary arteriography has been available 
for only the last few years . . Dunkman and his coworkers (35) have pointed 
out that differentiation of the coronary anatomy considerably sharpened 
our understanding ot the natural history of stable angina pectoris and 
is likely tp do so for unstable angina as well. Finally, the patients 
often were treate d quite differently, even within a single study, until 
recent years, further adding to the heterogeneity of the study group. 
Given these drawbacks, it is somewha t remarkable that the data do not 
differ more than they do. ' For the reader inclined toward " s plitting", 
the data from 20 studies are abstracted in as much detail as feasible 
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in Table VI. For the "lumper", the overall incidence of myocardial 
infarction and mortality regardless of' the . follow-up period is itemized 
from these studie s in Table VII. Except for i:he work of Sampson and 
Eliaser, which is included because of its historical value, data from 
studies derived from patients who were admitted with a myoca rdial in
farction pre ceded by a prodrome are excluded for the ir obvious bias. 
It would not be valid to attempt to precisely condense these da ta to 
a single incidence of infarction or mortality figure becaus e of the · 
multiple reasons mentioned above. However, if one makes an "educated 
guess" based on these data, there appears to be an overall chance of 
about 20-25% of the patients with unstable angina developing an infa rc
tion and a similar chance of dying in the year following destablization. 
The annual infarction rate is 5% and the death rate is 4% in the total 
population with ischemic heart disease (67) and the annual death rate 
is 10% 1.n the highest rlsk group, the group with 3-vessel disease (14). 
This stark contrast alone makes recognition of this group of patients 
as a separate entity important for prognostic and therapeutic purposes. 
If one looks only at more recent studies, however, where the definitions 
of unstable angina were sharper and more comparable and where treatment 
of the patients were more nearly comparable, further tentative conclu
sions about the natural history seem justified. The studies of Krauss 
et al (73), Fischl et al (41), Bertolasi et al (7), See et al .(118), 
Watkins et al (134)~and e s pecially Gazes-et-;1 (47) are~elpful in 
this regard~ From thes e s tudies, it appears that the clinical profile 
of those patients with unstable angina pectoris who are particularly 
high risk pa tients ·: s beginning to emerge. Gazes and his associates 
(47) found that those patients who had angina beyond the first 48 hours 
of hospitalization had a much worse prognosis and likelihood of a myo
cardial infa rction than those who did not. (Table VI). Most of those 
patients had prior stable angina pectoris and ischemic EGG changes 
during pain. Prior bundle branch block was a marker for poor prognosis. 
Within this high risk subgroup, those patients who had ischemic EGG 
changes ·prior stable angina, or a previous myocardial infarction had the 
highest incidence of acute infarction and a s sociated dea th. The single 
in-hospital death in the patients r eported by Krauss et al (73) was 
one of the 3 patients \vho had recurrent pain in spite~f-;edical treat
ment. In that study and in those of Beamish and Storrie (5), and See 
et al (118), there were more cardia c deaths in patients who had had a 
previous myoca rdia l infarction or previous angina pectoris. In those 
patients studied by Bertolasi et al, the mortality of patients treated 
medically was seven-fold that in the group with "intermediate syndrome" 
as opposed to "progressive angina". In several ways, the group with 
"intermediate syn d-rome" corresponded to the "high risk" group of Gazes 
although both groups (by design) ha d comparable numbers of previous 
myocardial infarctions. It seems highly likely then that persistent 
pain despite medical therapy, previous MI or stable angina, ischemic 
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ECG changes during pain and prior bundle branch block are indeetl bad 
prognostic markers in these patients .. 

A higher mortality rate in patients with hypertension, multiple
vessel disease, and diabetes mellitus (118,134) and with a third heart 
sound (134) have been reported, also. 

It seems likely that the natural history of this disorder can be 
even better d·efined as more studies with more homogeneous and well 
defined subgroups with carefully defined coronary anatomy become 
available. As will be discussed subse~uently, this is of paramount 
importance in order to define which patients should be considered 
candidates for coronary artery surgical reconstruction in order to 
avoid subjecting patients to a treatment with a higher morbidity and 
mortality than the disease itself. 

VARIANT (PRINZMETAL'S) ANGINA: 

Prinzmetal et al (104,105) described a variant form of angina 
pectoris characterized by non-exertional, non-preihfarctional chest 
pain associated with ST segment elevation. He noted that the location 
of the ST segment elevation corresponded closely to the site of ischemic 
muscle that later was involved in infarction. He postulated that the 
angina and ECG changes were due to a focal stenotic coronary artery 
lesion with superimposed spasm causing severe ischemia in a well localized 
area. While not rare, this variant is not nearly as common as classic 
angina pectoris. 

While Prinzmetal noted that ventricular arrhythmias and heart block 
occurred in some of his patients and two died suddenly, he distinguished 
this syndrome from "pre-infarctional angina". Subsequently, some case 
reports have tended to suggest a more grave prognosis with a rather 
high frequency of rapid progression to infarction and death ~!1.21) while 
others have noted a more· chronic, benign course (31,57). The occurrence 
of ventricular arrhythmias (8,50,55,57,94,114) and atrioventricular con
duction defects (8,13,31,48) have been confirmed in a number of reports. 
The nature of the pain, with occurrence at rest and with transient, 
often dramatic, ST segment elevation tend to weigh in favor of its in
clusion in the overall category of unstable angina. 

Recently it has been emphasized that variant angina pectoris, too, 
represents a rather heterogenous group of patients (117). While most of 
the reports have substantiated Prinzmetal's hypothesis that variant 
angina is associated with proximal, single-vessel arteriosclerotic plaques, 
it has become clear that this syndrome may occur in the absence of signi
cant coronary artery disease (9,20,21,26,31,74,84,97,141). Numerous 
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cases of variant angina have been reported re cently with coronary 
artery spasm (20,22,28,29,55,88,97,114,141) with and without signi
ficant coronary artery disease. This spasm has been shown to be 
discrete or segmental. Different amounts of the vessel may be 
involved with spasm at different times (31). While the pain and ST 
segment elevation may be preceded by an increase in the pulse rate 
and/or blood pressure, carefully documented cases have been reported 
(46,5 2,84) where they are precede d by no change or a drop in the 
pulse-pressure product or the "triple product" (left ventricular 
mean systolic pressure x pulse x systolic ejection period) which 
contrasts sharply with the nearly invariable presence of an increase 
preceding classical angina. It i s tempting to speculate that the 
pathophysiologic abnormality in these latter cases is reduction of 
coronary flow due to spasm rather than an increase in MVOz. A recent 
study (141) suggested that the etiology of this spasm may be enhanced 
activity of the parasympathetic nervous system which is involved in 
initiating the episode by stimulating the sympathetic nerve which then 
induces c0ronary artery spasm by activation of alpha receptors in 
these vessels. 

While ST segment elevation cannot be elicited during exercise - in 
the typical patient with variant angina pectoris, there are some patients 
who have exercise-induced transient ST segment elevation (42). Other 
patients, "a variant of the variant" have ST segment elevation without 
pain (20, 50). In a recent ·comparison of 82 patients with unstable angina 
(102) clinical and arteriographic data were compared :i.n 64 patients with 
ST segment depression ("group I") and ST segment elevation ("group II"). 
While there was no significant difference in the angiographic extent , 
location or sever1.ty of the coronary artery disease or collateral dev
elopment, single vessel disease was encountered twice as frequently in 
group I and left main disease was found only in group II. More of the 
group I patients presented with recent onset angina. Life-threatening 
arrhythmias were unconnnon in both groups, but were present more often 
in group I. 

In the approach to these patients, their marked heterogeneity (117) 
must be kept in mind. Careful evaluation of the hemodynamic changes 
preceding and accompanying pain and an early documentation of the nature 
and extent of coronary artery disease in these patients is obviously of 
great importance. Only the presence of corona ry artery spasm in many of 
these patients appears to be a unifying feat·ure (83). 
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TREATMENT: 

General 

From the data outlined in NATURAL HISTORY, it is clear tha t these 
patients should be hospitalized in a coronary care unit in order to 

.detect dangerous arrhythmias and conduction defects, define precisely 
the clinical pature of the pa in pattern and establish the nature of 
any ECG changes during and in the absence of pain. During the first 
2-3 days, many will require ca reful eva luation to distinguish between 
a subendocardial infarction and unstable angina. They should be 
treated with bedrest, quietude, oxygen and sedation when appropriate 
and correction of any complicating abnorma lities viz. arrhythmias, 
electrolyte abnormalities, etc. Hypertension should be treated 
vigorously. Nitroglycerine and long- acting nitrates may be very use
ful, but pain tha t is not r elieved within 5 minutes by nitrates should 
be treated with intravenous opiate analgesics. The vast majority of 
patients will become pain-free on this regimen alone. Liberalization 
of the patients' activity s hould be postponed until there has been a 
pain- feee interval of at least 48 hours and resump.tion of activity 
should be gradual. It is obvious that discharge prior to a 10-day · 
stay should be unusual; the practice of discharging "rule-out myocar
dial infarction" patients .after 3 days of observation is hard to defend 
in most cases. 

Anticoagulation 

Since the report of Wood in 1948 (138), the literature has been 
replete with glowing but poorly documented reports of the efficacy 
of anticoagulation in unstable angina. The results of most of the 
large studies utilizing anticoagulation in unstable angina are tabu-
lated in Table VIII. Only the studies of Master (85) and Vakil (131) 
were truly controlled and neither study was randomized or double-blinded. 
W11ile Vakil stated that the infarction and mortality rates were signi
fican·tly lower in the treated group, no de tails of this analysis were 
given. In Master's study, anticoagulated patients appear to have fared 
worse than the controls. lVhile anticoagulation would appear to be 
beneficial in preventing both infarctions and mortality, the design of 
the studies prevent drawing any firm conclusions. In recent years, 
anticoagulants in this syndrome have been used less frequently (142). 
The current practice in the Coronary Care Unit at the VA Hospital is to 
use them in this setting only when the patient i$ at greater than ordinary 
risk for venous thrombosis (previous venous thrombosis, venous disease, 
obesity, neeq for prolonged bedrest, etc.). 
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In view of the recent necropsy firidings (18) of widespread corona ry 
artery plaque hemorrhages, one might q'uestion whether anticoagulation in 
these patients is hazardous. However, in a large number of autopsies 
of pa tients treated with anticoagulants post-myocardial infarction, the 
Committee on Anticoagulants of the American Heart Association did not 
find an increased frequency of subintimal hemorrhage in the coronaries 
(140). 

A fina l tentative note of caution regarding the use of heparin is 
in order. There i s current interes t in a possible deleterious role of 
free fatty acids in patients with acute myocardial infarction and un

.stable angina (103). The use of heparin causes a significant rise in 
the level of circulating free fatty acids (112). 

Because of the interest that platelet aggregates may be important 
in the pathophys i ology of this disorder in some of these patients, and 
because the re are now suggestive although not conclusive data that 
patients with ischemic heart disease on chronic aspirin therapy a re
duced incidence of myocardial infarctions (12,37), a randomized, con
trolled, double-blind trial of aspirin in this disorder has been 
suggested (142), and a cooperative study involving 10 hospitals including 
the VA Hospital has been underway for about one year. No preliminary 
data are available yet from that study. 

S-Adrenergic Blockade 

Cardiac S-adrenergic blockade lovrers MV0 2 by diminishing the heart 
rate and inotropic state of the heart and, in somE , ,Jatients, by some 
diminution .in blood pressure (afterload). Since its introduction as a 
therapeutic modality (33), it has become second in importance only to 
nitrates . in medical management of angina pectoris. Fischl~ al (41) 
found good control of angina in 17 of 20 patients with unstable angina 
of a "high risk" ·type (47) , · with propranalol. In 7 patients with un
stable angina with continued pain after 14 days of hospitalization, 
Papazoglov (98) found that all could be rendered pain-free with 
propranalol. 

The use of propranalol in unstable angina must be accompanied by 
a diligent watch for the development of insidious left ventricular 
decompensation. During the initial evaluation some will be found to 
have already sustained a non-transmural infarction; others will go on 
to develop an infarction. Clinically unsuspected left-sided failure is 
common in patients with an uncomplicated myocardial infarction (56). 
Some patients with unstable angina without infarction have depressed 
left ventricular function (19). The use of propranalol in these patients 
should generally be avoi.ded since it would worsen the congestive failure 
and the attendant increase in cardiac size would increase left ventricu
lar wall stress and MVb2 . 

(14) 



The role of S-adrenergic blockade ·in variant angina in unclear. 
While there are several reports of successful management of such 
patients with a regimen including propranalol (31), precipitation of 
variant angina with propranalol and sympatholytic antihypertensives 
have been reported (114,141). If the hypothesis of Yasue (141) is 
correct regarding the initiat ion of coronary artery spasm in these 
patients (activation of coronary artery alpha receptors - see VARIANT 
(PRINZMETAL'S) ANGINA), S-adrenergic blockade might well further ag
gravate the spasm or allow its development. 

Coronary Artery Surgical Reconstruction 

In 1967, Favaloro and his associates (38) introduced saphenous 
vein aorto-coronary bypass surgery for patients with chronic s evere 
stable angina; in 1971, he and others (39,75,132) reported extending 
this procedure to patients with unstable angina. Since then, there 
have been many such reports. The data from most o"f these studies 
are outlined in Table IX. Hegel's comments on history and people* 
have been borne out in the approaches to coronary artery surgery in 
the last 4 years. All the mistakes made in the studies of the natural 
history of unstable angina and in the studies of the treatment of un
stable angina with anticoagulants have been repeated. Most of the 
studies are uncontrolled. Host of the "controlled" studies are far 
from truly being controlled. In most, the definition of unstable 
angina have differed or were vaguely stated. The populations have 
been heterogeneous and specific subgroups have not been separated 
for analysis. The approaches to surgery have dif f e red widely. 
Once again, we must try to make "educated guesses "1 f rom the literature. 
First, it is clear that even in this unstabte group bypass surgery can 
be undertaken with much less than a prohibitive ly high risk such as 
that seen in such surgery immediately following acute myocardial infarc
tion. The greater issues are, of course, whether surgical or medical 
management will hold the lesser risk of subsequent infarction and death 
and reduction in the fre quency and severity of angina pectoris. The only 
means to obtain conclusive evidence of the superiority of surgical versus 
non-surgical management of unstable angina pectoris is with the use of 
carefully designed, prospective, randomized, controlled studies utilizing 
sharply drawn definitions (43). 

*Georg Wilhelm Friedrich Hegel in Philosophy of IUs tory (1832) Introduction. 
"People and governments never have learned anything from history, or acted 
on princ.iples deduced from it. 11 

(15) 



Two such studies are underway an9 merit special consideration. 
One is a cooperative study involving several of the former Myocardial 
Infarction Research Units which were set up by the National Heart and 
Lung Institute. These preliminary data are itemized in Table IX under 
Conti et al, 1975 (24). Seventy-three patients received non-surgical 
treatment and 65 had bypass grafts. There were 4 surgical (3 peri
and 1 postoperative) and 7 medical in-hospital deaths. There have 
been 2 surgical and 3 medical late deaths after a mean follow-up of 
7 months. There were 14 in-hospital myocardial infarctions, 3 pre-, 
9 peri-, and 2 post-operative and 5 late infarctions. Non- surgically 
treated patients had significantly feHer infarctions with 6 occurring 
in-hospital and 5 late. It is, of course, possible that with longer 
folloH-up, the non-surgically treated patients will evenutally have 
more infarctions than the surgically treated group. 

Bertolasi and his associates in Buenos Aires have undertaken a 
similar study (7). In addition (see above under NATURAL HISTORY), 
they have subdivided their patients into two groups prior to random
ization. The intermediate syndrome Has classified as recurrent, 
prolonged, intense, non-exertional angina and at least tHo of the 
folloHing: little or no relief by nitrates, transitory ST or T wave 
ECG changes, transitory a r rhythmias, and an interval of less than one 
month betHeen onset of angina and admission to the study. Their other 
subgroup, progressive angina Has defined as a chan-ge in the evolutionary 
pattern of angina within 3 months of admission to the study Hith an 
increase in the intensity, duration and frequency of pain. As noted 
above, the intermediate syndrome patients have many aspects in common 
with Gazes' (47) high-risk group. Their prelimin~:y data after a mean 
folloH-up period -of 8.3 months also are tabtilated in Table IX. While 
they found no significant difference in the mortality rate betHeen 
surgically and non-treated patients in the progressive angina group, 
surgically treated patients in the intermediate syndrome group fared 
much better than· the non-surgically treated group. Theroux and Campeau 
(127) have also noted differences in the surgical mortality of patients 
with unstable angina when various subgroups are investigated. They 
found a higher incidence of surgical mortality in patients with "crescendo 
angina" than in patients with "acute coronary insufficiency". 

It has been an almost uniform finding that surgically treated 
patients have less frequent and less severe angina than those patients 
treated non-surgically. Because patients Hith more diffuse and severe 
coronary disease and more severe left ventricular dysfunction Hould tend 
not to come to surgery, these findings must be viewed skeptically in 
non-randomized, controlled studies. However, this finding has also 
been borne out by the two randomized studies mentioned above. In Bertolasi's 
study, the difference between the two was much more marked in the patients 
with the intermediate $yndrome . . Iri the group with progressive angina, both 
groups improved, but the medically treated patients did so to a lesser extent. 

(16) 



\Vhether left ventricular function can be improved in patients \vith 
chronic stable angina pectoris remain~ uncertain with conflicting reports. 
There are fewer data available regarding this ques tion in patient s with 
unstable angina. If some of these patients have s ever e ly ischemic but 
viable myocardium, it is conceivable that revascularizat ion might restore 
more nearly normal function. Chatterjee and his coworkers (19) have re
ported such reversal in six patients with unstable angina, but there was 
no compa rison to similar patients treated medically. Further work will 
be necessary before it can be concluded that surgical treatment of patient s 
with unstable angina and depressed ventricular function will experience 
improvement in this dysfunction. 

There are some conflicts in these reports regarding the risks of 
surgery in these patients compared to similar surgery on patients with 
stable angina. It is of concern that in large groups of patients with 
unstable angina t reated surgically at Johns Hopkins (25) and Stanford 
(89), the operative mortality i s several-fold higher than that for the 
same surgeons ·operating on patients with sta:>le angina. \vhile this 
has not been unifornuy noted in all centers, it argues for discerning 
what steps might be taken to lower the operative mortality in this 
group. It has been noted by several centers that stabilization of the 
patients medically for several days (6,72,41) or weeks (128) leads to 
a diminution in the s urgical mortality rate. Other centers have re
ported a lack of untoward results, however, in spite of early catheter
ization and operation (11). 

The selection of patients who are suitable fo r s urgery does not 
differ from that for patients with stable angina. I Pa tients with 
proximal coronary disease with large, patent dista l vessels represent 
good candidates; those with diffusely diseased vessels or markedly 
diminished ventricular function represent poor candidates. 

The role of coronary artery surgery in the Prinzme tal's variant 
angina is not yet clear. Certainly in those patients with proximal, 
high-grade coronary artery stenosis , and well preserved ventricular 
function they would appear to be ideal surgical candidates. That 
spasm of the coronaries may contribute to the disorder clouds the 
rationale of this therapeutic approach. Coronary spasm may occur 
distally as well as proximally in the vessel and surgical bypass of 
a fixed lesion would not provide relief if the distal anastomosis is 
occluded by spasm. Further experience will be necessary before final 
conclusions can be drawn. Certainly, surgery has no plac-e in the 
management of those patients with variant angina and normal coronary 
arteries. 

(17) 



In the last few years, there has be~n considerable interest in applying 
various therapeutic manuevers that "unload" the left ventricle by lowering 
the systolic blood pressure or increase coronar-y flow by raising the diastolic 
blood pressure or both to patients with acute ischemic episodes. For the 
most part, these have been applied to patients with acute myocardial infarc-
tions. One of these modalities, the intraaortic balloon pump has been used ~ 

in patients with unstable angina. An inflatable balloon is placed in the 
descending thoracic aorta and is rapidly inflated during diastole and -
rapidly deflated during systole causing an increase in the diastolic pres-
sure and an increased coronary flow and a decreased systolic pressure 
causing decreased MV0 2 . The use of this modality in patients with unstable 
angina who are resistant to intensive medical management has recently heen 
reported by 2 groups (49,136). They reported excellent results in relief 
of pain in this high-risk group. Both groups used this counterpulsation 
to support the patient through coronary arteriograms and induction of 
anesthesia and surgery. In similar patients, this has been the practice 
of the cardiovascular surgeons at this institution recently. Other modal-
ities such as pharmacologic unloading of the left ventricle with nitro-
prusside or other hypotensive agents and external counterpulsation (rapid 
compression of the lower extremities with an inflatable bag enclosed in a 
rigid box during diastole and- rapid decompression during systole) have been 
used on a few occasions in several centers, but no studies have -been reported 
as yet. 

A TENTATIVE PLAN FOR MANAGEMENT: 

Given the current state of knowledge, it seems possible to formulate a 
tentative recommendation for the management of the patient with unstable 
angina, recognizing that changes will be necessary as further information 
becomes available. This plan is presented schematically in Figure I. After 
it seems clear that the patient's pain is due to myocardial ischemia and that 
a myocardial infarction has not occurred, these patients can be divided into 
three general groups based on the ECG and the clinical presentation and 
course. Those patients with ST segment elevation associated with pain make 
up the relatively small subgroup with variant angina pectoris. The remainder 
can be divided into two groups based on their clinical course in the first 
48 liours of hospitalization. Those who are pain-free after this period of 
medical management should be considered a lower risk subgroup and those with 
pain beyond this period a higher risk subgroup (47). Each of these two 
subgroups can be further subdivided depending on the presence or absence of 
additional risk factors, namely previous myocardial infarction or angina 
pectoris, ischemic ST or T wave changes during pain, and possibly, a third 
heart sound, hypertension, or diabetes mellitus. Those in the low-risk 
subgroup without additional risk factors can be managed medically with a low 
risk of myocardial infarction and death relative to the total group. Elec
tive coronary arteriography will be indicated in most to identify the 10-25% 
with normal coronary arterier and to accurately define the location and 
severity of the disease in those patients with coronary atherosclerosis. 

(18) 



This will also allow division of these p~tients into groups who are suitable 
and unsuitable candidates for coronary artery surgery. My own preference 
currently is to manage these patients as patients with stable angina, opera
ting on the suitable candidates who have disabling angina on a good medical 
regimen or on tho se patients with particularly threatening lesions, especially 
those with high-grade left main coronary disease or a combination of lesions 
that is tantamount to left-main disease. Those low-risk subgroup patients 
with additional risk factors will require individualization of their manage
ment. Depending on the number and nature of the risk factors, they might 
logically be managed similarly to low-risk patient·s without other risk factors 
or as patients in the high-risk subgroup. 

Patients in the high-risk subgroup for myocardial infarction and death 
should generally have semi-urgent coronary arteriography. When it seems 
possible in a given patient, aggressive attempts to stabilize the patient for 
several days may lower the risks of coronary arteriography and surgery. Surg
ical c andidat·es in this group probably are best managed by semi-urgent by-pass 
grafts, although it must be kept in mind that ,.,e do not yet have conclusive 
evidence that surgery will lmver their mortality rate. 

The key to the proper management of patients with variant angina is a 
proper understanding of the extent of the patient's coronary disease. Conse
quently after several days of stabilization, they should generally undergo 
semi-urgent coronary arteriography. This will allow- division of these patients 
into groups with significant proxfmal coronary disease, diffuse disease, and 
without significant disease. Spasm may also be documented at the time of the 
study. Only the group wi-th significant proximal di sease of a major vessel 
can nmv be thought of as suitable candidates for by··I:J.ss surgery and it must 
be kept in mind that the role for surgery even· in this setting is still 
somewhat uncertain. Spasm may still occur in the coronary arteries of these 
patients and treatment with nitrates should be continued in these patients 
if there is further pain or ST segment elevation. 

In all of these groups, those patients who are not suitable candidates 
for surgical treatment should have aggressive medical management. With such 
therapy, the vast majority should show at least some improvement in their 
angina. One of the unfortunate side-effects ot the surgical treatment of 
coronary disease is the tendency to consider patients who are not surgical 
candidates as hopeless in spite of a half-century of evidence that sound 
medical treatment can reduce angina in most patients. In addition to the 
sound use of nitrates and 8-adrenergic blockade, this treatment includes a 
sensible restriction of the patient's activi:tY, weight loss, cessation of 
smoking, and physical training. 

(19) 



TABLE I 

Some terms applied to symptoms intermed:Late between stable angina 
pectoris and myocardial infarction. 

Unstable angina pectoris 
Intermediate coronary syndrome 

Acute coronary insufficiency 
Crescendo angina pectoris 
Accelerated angina pectoris 
Acute atypical coronary artery insufficiency 
Status anginosus 
Slight coronary attacks 
Coronary failure 

Pre-infarctional angina 
Impending myocardial infarction 
Threatening myocardial infarction 
Pilot angj_nal att :.cks 
Premonitory pain to coronary occlusion 
Precursor phenomena to coronary occlusion 
Preliminary pains to coronary occlusion 
Pre-thrombo·tic syndrome 
Pre-occlusive syndrome 

(20) 

Reference No. 

( 45) 
( 51) 

( 86) 

( 81) 
(100) 
( 99) 
( 44) 

(122) 

(115) 
( 40) 



TABLE II 

Prodromes to Myocardial Infarction 

Ref . . 

SO% Feil 1937 ( 40) 

48.1% Sampson & Eliaser 1937 (llS) 

49% Yater et al 1948 (146) 

16% Behrmann et al 19SO (143) 

19% Mounsey 19S1 90) 

39% Maurice et al 19SS 87) 

39% Vakil 1961 (131) 

4S% Wood 1961 (139) 

SO% Moss et al 1969 (145) 

6S% Solomon et al 1969 (123) 

84% Hochberg 1971 ( 63) 

60% Fulton et al 1972 ( 45) 

(21) 



TABLE III· 

Stable Angina Unstable Angina 

History-provok- Exertion, Emotion, None or pain with 
ing f actors Meals, etc. lesser provation 

Frequency Less often More often 

Predictability Present Absent 

Duration Usually < Smin >15min 

Effect of Relief Partial, less prompt, 
rest, TNG or none 

EKG changes Often missed Frequently observed 
(ST and T) 

(22) 



TABLE IV 

Unstable angina patients Hithout ischemic ECG changes. 

Ref. 

29% Maurice et al 1955 87) 

48% Nichol et al 1959 ( 93) 

17% Beamish & Storrie 1960 5) 

10% Papp & Smith 1960 (100) 

12% Hood 1961 (139) 

10% Krauss et al 1972 ( 73) 

17% Gazes et a l 1973 ( 47) 

20% Lopes et a1 1973 ( 82) 

7% Huetgren et al 1974 ( 64) , 
50% Amsterdamm et a l "1975 ( 4) 

(of patient-;-with 
arteriographical1y 
significant disease) 

(23) 



TABLE V 

Unstable angina in the absence of significant a thermatous di sease . 

Ref. 

25% (54/216) Proudfit et al 1966 (107) 

19% (15/79) Scanlon et al 1973 (116) 

5% (1/19) *Herman & Gorlin 1972 ( 60) 

7% (10/142) Bertolasi et al 1974 7) 

25% (10/40) Amsterdam et al 1975 4) 

10% (29/182) Alison et al 1975 2) 

10% (3/31) Dansky et al 1975 32) 

*All the patients in this group were "high risk" patients. 

(24) 
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TABLE VII 

Myocardial Infarction and Mortality Complicating Unstable Angina 
(Condensed from TABLE VI) 

Paper 

Sampson & Eliaser, 1937 

Littman & Barr, 1952 

Cutts et al, 1957 

Beamish & Storrie, 1960 

Papp & Smith, 1960 

Vakil, 1961 

Wood, 1961 

Vakil, 1964 

~urnaghan et al, 1970 

Fulton et al, 1972 

Total 

Hospitalized 

Krauss et al, 1972 

Robinson et al, 1972 

See et al, 1972 

Watkin et al, 1972 

Fischl et al, 1973 

Gazes et al, 1973 

Total 

"High Risk" 

Lopes, et al, 1973 

~rtolasi, et al, 1974 
"Intermediate Syndrome" 
"Progressive Angina" 

Ref. 

115 

81 

144 

5 

100 

130 

139 

131 

91 

45 

73 

111 

118 

134 

41 

47 

82 

7 

/!Patients 

29 

29 

69 

100 

20 

251 

150 

360 

78 

167 

45 

100 

38 

90 

47 

9 

140 

54 

170 

20 
20 

(29) 

MI 

100% 

4% 

26% 

42% 

50% 

36% 

9% 

41% 

N.S. 

14% 

18% 

15% 

32% 

22% 

8% 

33% 

21% 

35% 

N.S. 

N.S. 
N.S. 

Mortality 

35% 

7% 

20% 

24% 

50% 

1% 

12% 

16% 

0% 

1% 

2% 

22% 

18% 

12% 

25% 

33% 

18% 

43% 

15% 

35% 
5% 

Follow-up 

N.S. 

in-hospital 

<1 to >6 yrs 

7wk - 6mos 

1 - 12 yrs 

3 mos 

3 mos 

3 mos 

in-hospital 

3 mos 

N.S. 

~ 20 mos 

x 6.4 mos 

1 yr 

14 mos 

x 32 mos 

"1 yr 

1 yr 

i 17.9 mos 

-x 8.3 mos 
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