
University of Nebraska Medical Center University of Nebraska Medical Center 

DigitalCommons@UNMC DigitalCommons@UNMC 

MD Theses Special Collections 

1953 

Prognosis in coronary artery disease Prognosis in coronary artery disease 

James Paraman Ramsaran 
University of Nebraska Medical Center 

This manuscript is historical in nature and may not reflect current medical research and 

practice. Search PubMed for current research. 

Follow this and additional works at: https://digitalcommons.unmc.edu/mdtheses 

Recommended Citation Recommended Citation 
Ramsaran, James Paraman, "Prognosis in coronary artery disease" (1953). MD Theses. 1935. 
https://digitalcommons.unmc.edu/mdtheses/1935 

This Thesis is brought to you for free and open access by the Special Collections at DigitalCommons@UNMC. It 
has been accepted for inclusion in MD Theses by an authorized administrator of DigitalCommons@UNMC. For 
more information, please contact digitalcommons@unmc.edu. 

http://www.unmc.edu/
http://www.unmc.edu/
https://digitalcommons.unmc.edu/
https://digitalcommons.unmc.edu/mdtheses
https://digitalcommons.unmc.edu/spec_coll
https://pubmed.ncbi.nlm.nih.gov/
https://digitalcommons.unmc.edu/mdtheses?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F1935&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.unmc.edu/mdtheses/1935?utm_source=digitalcommons.unmc.edu%2Fmdtheses%2F1935&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@unmc.edu


• 

PROGNOSIS IN CORONARY ARTERY DISEASE 

James Paraman Ramsaran 

Submitted in Partial Fulfillment for the Degree of 

Doctor of Medicine 

College of Medicine, University of Nebraska 

February 28, 1953 

Omaha, Nebraska 



• 

• 

II. 

III• 

IV• 

v. 

VI• 

VII• 

VIII• 

IX. 

x. 

TABLE OF CONTEMTS 

Introduction ••••••••••••••••••••••••••••• 

History .........•.....•.•••......••..•..• 

Pathogenesis and Pathology ••••••••••••••• 

1 

3 

7 

Classification and Clinical Features ••••• 12 

Etiological FactorS•••••••••••••••••••••• 20 

Diagnosis••••·•·•···••••••··•·••··•···••• 26 

Treatment ••••••...•.•••...•..••• ••••••• •• 30 

Specific Factors in Prognosis•••••••••••• 35 

Su.mmary • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 1+8 

Conclusions •••••••••••••••••••••••••••••• ,2 

Bibliography 



INTRODUCTION 

Today heart disease ranks among the foremost causes 

of mortality and morbidity. Among the r easons for this. 

is that the advent and use of chemotherapeutic agents 

and antibiotics have lessened the incidence of diseases 

caused by bacteri~ and other organisms. Another r eason 

may be the increasing life expectancy of humans which 

accounts for a larger percentage of persons in the age 

when heart disease, especially coronary artery disease, 

is more prevalent. 

Coronary artery disease is among the more common 

of heart ailments. There is a more or less generally 

accepted idea that the prognosis in this disease is 

most unpredictable. This is true in the respect that 

there are still found cases of sudden death with or 

wi t hout a previous history of the disease. However, 

the literature has many examples of statistics which 

show that a large percentage of persons with diagnosed 

coronary artery disease have survived for varying 

lengths of time. This favorable prognosis has been 

partly due to the advance in the understanding of the 

disease, its etiology, diagnosis and treatment. 
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In this thesis coronary artery disease refers to 

coronary arteriosclerotic disease which comprises about 

90 per c~~t of all coronary artery disease. (1) The 

subject is treated under two broad d:5-visions. The 

first nnrt attemJts to include the }"Joints that combine 

to give us the fullest understanding of the disease to 

the present time and includes its history, pathogenesis 

and uathology, classification aLd clinicel picture, 

etiologic2l factors and diagnosis and treatment. The 

second nart discusses snecific factors which affect 

its prognosis with the aid of the 1;1ost recent statistics 

in the literature. 
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HISTORY 

The history of our knowledge of the coronary cir

culation and the recognition ~nd · treatment of coronary 

art ery disease shows a lack of understanding and inter

est in the subject before the last few decades . By the 

end of the sixteenth century the arteries had been seen 

and portrayed as the illustrations of Vesalius in the 

De Fabrica (1543) bear witness (2). However, it was 

only in the first half of the seventeenth century that 

Harvey's work gave some clear notion of their function 

as the nourishing vessels of the heart. Their importance 

in relati6n to heart disease was not appreciated because 

there was still felt the influence of the notion handed 

down from the time of Hippocrate~ that t he heart was 

relatively immune to disease. 

In the latter part of the seventeenth and early 

part of the eighteenth centuries more was learned about 

the anatomy of the arteries. Lower (1631-1619) studied 

the coronaries showing their anastomoses by experimen

tally i njecting one artery from the other. Several 

writers referred to ossification of these arteries and 

some noticed ossification associated with aneurysmal 

dilatation of the heart. In general, however, these 
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writers did not bring out clearly the functions of the 

coronary arteries and did not realize that the changes 

in the size, contour and working efficiency of the 

heart were largely due to the inability of the diseased 

arteries to properly convey nourishing blood to the 

heart muscle . 

In 1763, Heberden gave his classical description 

of angina pectoris. Nothing has been added to this 

syndrome. He and his contemporaries , Jenner and Parry, 

attributed this disorder ·t'o disease of the coronary 

circulation. This group must get credit for the earl

iest productive work on the coronary arteries and their 

relation to angina pectoris . Theirs was the myocardial 

ischemia theory of angina pectoris . 

The first half of the 19th century showed a strik-

ing lapse of interest in this subject. Tl].e second half 

of that century saw three papers that deserve mention. 

The se are Weigert (1880), Cohnheim and Schultless- Rech

berg (1881) and Huber (1882). These papers included 

descriptions of thrombotic and embolic obstructions result

ing in atrophy of cardiac muscle and showed the relation 

of heart failure and sudden death to coronary artery 

disease and proposed the theory that anginal pain was 

due to anoxemia . Adam Hammer of Vienna placed the first 

4 



antemortem diagnosis of coronary occlusion on record 

in 1878. George Dock in 1896 recorded the first American 

case. During this time the concept of the coronary 

circulation was that of Hyrtl who in 1879 announced that 

anastomos es existed only through the capillaries. This 

opinion was vigorously confirmed by Conheim in 1883. 

Interest in the disease continued to be low in the 

first two decades of the twentieth century. However, 

two important contributions were made which were to spark 

intere~t in the disease from the third decade to the 

present time. The first was in the field of anatomy. 

Spalteholz (3) in 1907 demonstrated that there are not 

endarteries in the coronary circulation but that there 

are abundant anastomoses. The second was the record of 

a case of coronary thrombosis by Herrick (4) in 1912. 

Herrick (2) gives some reasons why before 1920 in

terest in the coronary arteries and its relation to dis

eases of the heart was low. (1) There was acceptance 

of the views of Rokitansky and Virchow that softened 

areas or fibrous patches in the myocardium were primar

ily inflammatory in nature. (2) Experimental work on 

dogs showed tha t sudden death resulted from coronary 

obstruction and so there was lack of interest by the 

clinician. 
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(3) There was the belief that absence of physical signs 

denoted a healthy heart. (4) The uhity of coronary 

disease was hidden by a variety of misleading terminology 

such as angina pectoris, cardiac neurosis, infarct of the 

myocardium, rupture of the heart, acute and chronic 

myocarditis, acute and chronic heart failure, fatty de

generation, partial aneurysm of the hear.t and pericar

ditis. (5) The a t tention of the world at the end of the 

nineteenth century was diverted by the discoveries and 

interest in bacteriology. 

From 1920 to the present time great interest has 

been shown in coronary artery disease. We shall merely 

make mention of the important aspects that hqve held and 

are now holding attention to this subject because these 

will be consi dered in later parts of this thesis as 

important contributions to our knowledge of the disease. 

These include in the field of diagnosis: electrocard

iography and more recently ballistocardiography; in 

treatment: management of the patient and use of anti

coagulants and advances in treatment of the complications; 

and also studies of series of cases with statistics on 

the survival and mortality. 

" 



PATHOGENESIS A.ND PATHOLOGY 

Coronary artery disease results from impaired 

circulation in the sclerotic arteries with resulting 

impaired blood supply to the heart wall. Before we con

sider this, let us review the normal anatomy and physi

ology of the coronary arteries . The right and left 

coronary arteri es arise from the sinuses of two of the 

cusps of the aortic valve. Each artery in its course 

divides into large and small branches. In a balanced 

circulation the right coronary artery supplies all the 

right ventricle except its left anterior third, the right 

half of the posterior portion of the left ventricle and 

the posterior portion of the interventricular septum. 

In addition it supplies the posterior papillary muscle 

of the right ventricle and posterior papillary muscle 

of the left ventricle and sends branches to both auricles 

and to most of the neuromuscular conduction system. 

The left coronary artery supplies the left anterior third 

of the right ventr icle, the anterior portion of the 

interventricular septum and all of the left ventricle 

except the right half of its posterior portion . It 

also supplies the anterior papillary muscle and portions 

of the posterior papillary muscle of the left ventricle, 
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the ant er i or papillar y muscle of the right ventricle, 

the left bundle branch of the _conduction sy stem and 

sends some branches to the surface. 

There are certain changes and adaptations in the 

coronary arteries during life. At birth both sides 

of the heart are equally vascularised and anastomoses 

are negligible. With increase in years, the total 

\ vascularisation in increased in the left heart and 

decreased in the right. During this time, anastomoses 

are increased in both sides. After thirty years, exten

sive anastomoses become evident. Ana stomoses continue 

to increase with age and also with valvular and 

other heart disease. Important studies bearing out 

the anastomotic possibilities of the coronary arteries 

have been done by Prinzmetal and Simkin (5), Blumgart 

et al (6) and others. As the anastomotic by- passes and 

possibilities do not seem so well established.:in the 

young er individuals, t hey may suffer more serious conse

quences than older people in whom ana s tomoses are more 

important. 

The fundamental basis of coronary artery disease is 

arteriosclerosis . We include here the basis of 90% of 

all coronary artery disease, the group with which this 

thesis deals . The ultimate cause of arteriosclerosis 
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is not known. Studies ,tend to show that cholesterol is 

an important factor but this knowledge has not yet 

been utilized to prevent the disease~ affect its course. 

Moon and Rinehart (7) studied the coronary arteries of 

250 individuals dying suddenly from traumatic or natural 

causes. They found that many different histopathologic 

processes participated in the development of coronary 

arteriosclerosis . The earliest changes which occ~rred , 

even in infants, were increased fibroblastic activity, 

deposits of mucopolyssacharide and degeneration of elastic 

tissue. These changes were not related to lipid deposi

tion. Moderately advanced lesions were characterised 

by regeneration of elastic tissue, formation of collagen 

and lipid deposition. The far advanced lesions showed 

hyalinization, abundant lipid deposition, calcification, 

intramural hemorrhage and thrombosis. This study brings 

out the evolution of atherosclerosis, the form of arterio

sclerosis which is found in coronary arteries . It also 

illustrates that many persons live with coronary athero

sclerosis but do not have clinical manifestations .of 

coronary artery disease. 

Paterson suggests that other factors besides athero

sclerosis or complicationg it play a ~ajor part in the 

production of coronary artery disease. He had done 
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considerable work on this for some years and his con

cepts are widely accepted. According to his work, 

capillaries are produced in the intima of the cor onary 

arteries because of the extra nutritional requirements 

of an abnormally thickened intima in the atherosclerotic 

process. Under certain conditions hemorrhage may t ake 

place in these intimal capillaries and may result in any 

of the following: (1) coronary artery spa sm (questionable) 

(2) acceleration of the atherosclerotic process (3) cor

onary occlusion from massive intimal hemorrhage (4) ini

tiation of coronary thrombi. Other less frequent causes 

of coronary arter y disease are: (1) s i mple thrombosis on 

an atherosclerotic plaque (2) rupture of an atheromatous 

abscess (3) embolus from elsewhere. 

Coronar y artery disease is established vdth a 

decrease in blood supply to any part of the heart wall. 

Thi s decrease is caus ed by narro~Qng due to atherosclerosis 

with spasm or occlusion. This results in anoxemia which 

may be temporary and cause no necrosis or fibrosis or it 

may be more severe with occlusions of small branches 

causing small scattered areas of necrosis and fibrosis, 

or there may be occlusions of a large artery causing a 

l arge inf2rct vdth necrosis from endocardium to pericardium. 
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Blumgart (1) explains the healing process after acute 

-myocardial infarction. In the first week followi ng 

occlusion there is necrosis of muscle and i nfiltra t ion 

by polymorphonuclear leukocytes, followed in the next 

five weeks by removal of necroti c muscle and r eplacement 

by connective tissue. There is massive formation of 

connecti ve tissue in three months. During this time rupture 

of the heart may be the cause of death. 
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CLASSIFICATION AND CLINICAL FEATURES 

It was pointed out in the history that interest 

in coronar y artery disea se may have been lacking before. 

the thi r d de~ade of this century because of the confus

ion of terminology. However even at the present time 

the terminology identifying various phases of the disease 

is confusing . Boas (9) discusses the subject under (1) 

angina pectoris , ( 2) coronary insufficiency without 

and with myocardial infarction and (3) coronary artery 

occlusion without and with myocardial i nfarction . 

Niehaus (10) suggests that coronary artery arterio

sclerotic disea se should be recognised as a progressive 

disea se and that the symptoms and pathology are depend

ent on the stage and exact situation which produces 

symptoms. Therefore he suggests the following classi

fication: 

I Angina pectoris 

II Coronar y insufficiency 

III Acute coronary occlusion 

A brief discussion of the pathology and clinical f eatures 

of t he above cla ssification follows. 
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I Anginc?: pectoris. This is now usually accepted as a 

clinical entity indica ting a decreased and inadequate 

coronar y capacity from narrowing of the lumen of the 
m 

coronary arteries without occlusion, thr~bosis or 

infarction. It is to be differentiated from the term 

ang i na pectori s or anginal syndrome used to designate 

the pain from all phases or stages of coronar y ar tery 

disease and also from conditions independent of arterio

sclerosis of the arteries which cause similar pain e.g. 

di snroportion between the coronar y vascular bed and 

myocardial hyp ertrophy from vascular disease, anemia 

and occlusion of the ostia of the coronary arteries from 

syphilitic aortitis. The clinical features include typi

cal ang i nal pain of short duration occuring with physical 

effort or emotion. The pain has bee~variously de

scribed as oppressive, uncomfortable, vise-like, 

sometimes crushing, boring or burning but not sticking. 

The loca t i on is usually substernal but may be over the 

left pectoral muscles near t he apex of the heart. The 

pain commonly r adiate s to the left shoulder and along 

the inner asp ect of the arm. Less commonly the pain 

radiates to both shoulders and arms, to the jaw, teeth, 

interscapular area or the the epiga strium. In angina 
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pectoris there is usually absence of other physical or 

l aboratory findings. Electrocardiographic changes may 

be found during attacks. 

II Coronary .i nsu~ficiency. This term was propo sed by 

Masters (12). The coronary circulation is inadequate . 

There may be and usually are occlusions of small branches 

of the coronary vascular tree. These may be gradual 

and cause diffuse disseminated focal areas of necrosis 

and f i brosis in the subendocardium and pa~illary muscles. 

There is t he characteristic pain as in angina pectoris. 

The onset of pain is usually with effort and emotion, 

r arely at rest. Pain is of moderate severity and lasts 

from hours to days. There usually are found other 

associa ted clinical and labora tory signs such as shock, 

dyspnea, increase of , ulse r ate, f all in blood pressure, 

fever, leukocytosis and electrocardiographic changes. 

III Acute Coronarz occlusion. This stage of coronary 

art ery disease is the sudden complete closure of a 

l arge branch of a coronary artery resul ting i n massive 

ccnfluent infc_rction frequently extending from endocar

dium to pericardium. There is serious interference with 

cardiac function. Clinically this presents a severe 

t ype of heart a t tack which may terminate f atally. 
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There is usually the characteristic anginal pain vTith 

onset at rest, severe and la sting for days to ·weeks. 

There may be a fe eling of impending death. Ot her 

clinical symptoms are frequent-- shock, t achycardia, 

f all in blood pr essure, gallop rhytbm, changes in heart 

sounds, vomiti ng, fever, leukocytosis, increased 

sedimenta t i on rate and characteristic electrocardi ographic 

change·s. 

It i s necessar y to review the complication.s of coron

ary artery dis ea se because the prognosis can be 

influenced by t heir prevention or their recognition 

wi th efficient treatment and management. The compli

cat i on in a small percentage of ca s es may be t he initial 

manife station of a coronary occlusive ep,isode (13)• 

Of t he causes of dea th in coronary artery disea se the 

larger percent 2ge is due to car diac cc.us es which are 

chiefly a result of the complications. Sigler (14) 

found 83-5% and White et al (15) 76% of mor t ality in 

patients who had coronary artery disease wa s due to cardiac 

causes. 

Arrhythmias .§ill! conduction disturbances. Arrhy

thmia s and conduction distur bances a re fr equent compli

ca tions of t he coronar¥ occlusions. Occasionally an 
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arrhythmia is the initial or perhaps t he only sign of 

the presence of an acute coronary occlusion. Certain 

f actors whi ch may be present in coronar y occlusive 

disease are of etiological significance in arrhymias. 

These include anoxemia , decrea sed nutrition of cardi ac 

muscle, disturbed autonomi c nervous reflexes, increased 

irritability of the myocardium, anatomical l esions and 

heart failure. Masters (16) in an analysis of 300 ca ses 

of acute coronary occlusion found 25% incidence of 

premature beats, 7.3 % of auricular fibrillation, 1% 

auricular flutter and 3% of paroxysmal supraventricular 

and ven t ricular t achycardia . Simple prolongation of. PR 

interval, second degree partial block, complete heart 

block and intraventricular conduction disturbances are 

among the conduction disturbances s een. Smith (17) in 

a study of 920 ce. s es of acute myocardial infarction found 

some form of arrhythmia in 16.3%. Of these there were 

7•7% with premature beats, 4.8% ·with auricular fibrilla

tion and the rest included auricular flutter, complete 

hear t block and nodal and ven t ricul o. r tachycardia. 

Heart Failure . Congestive heart failure ia a common 

l ate sequel in patients with coronary artery disea se and 

a frequent cause of invalidism and death . Often left 

1G 



ventricular failure precede s congestive heart .failure 

and is recognised by the char acteristic symptom of 

dyspnea . Heart failure may occur irrunediately after a 

myocar dial infarction and may be temporary or permanent 

depending on whether compensation is com!,)le-t;;e aft cl! 

healing of the infarct . More commonly , heart 

failure appears many years after onset of ang i nal symp

toms and after the patient has experienced several 

episodes of myocardial infarcti on . A small percentage 

of patients with acute myocardial infarcti on have 

congestive f ailure preceding the a cute episode . Smith 

(17) in his series of 920 cases of acute myocardial in

f arcti 0n found an incidence of 16.9% of cases in whi ch 

congestive heart failure 1.ms a compl i cation . 

Thrombo-emboli c phenomena. Follo~dng an acute 

episode of myocardial inf2.r ction , thrombo-emboli may 

arise s econdar y t o endomural thrombi , shock or phlebo

thrombosis of t he lower extremitie s or pelvis. The exact 

incidence of thrombo- embolic phenomena in coronar y artery 

disease is unknown and varies widely in the reported series 

.from 9% to 60% (13) • Thrombo- embolic complicati r~.ns ari se 

after an acute epi sode with the peak incidence in the 

first two weeks followed by r apid decrease after that , 

al t hough they may be found a s late a s the 6th week . 
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Among the complications are pulmonary infarction, cerebral 

embolus, phlebitis, me~ enteric embolus, splenic and renal 

infarcts and emboli to extremi t ies. 

Cardiac aneurysm. Myocardial infarction is fol

lowed by fibrous tr~nsformation .of the myocardium and in 

turn this may be followed by aneursym. The usual site 

is in the vent ricles and occa sionally i n the interven

triculaT septum. The aneursym begins as an acute lesion 

and if rupture does not follow it becomes chronic. The 

aneursym may be reinforced by pleural-p ericardial adhe

sions about the l esion or the formation of a fixed throm

bus in the aneursym. It may be followed by heart f a ilure. 

The first heart sound may be weak . X-ray may show an 

enlarged heart. 

Cardiac runture. There is an i ncidence of about 

9% of car di ac ruptures in cases of acute myocardial in

far ction (18). It occurs most frequently in the age 

range from 65 to 75 years. The site of rupture is 

usually limited to the l eft ventricle and interventricular 

septum. Wessler and his associates (15) f ound that 

rupture t ake s pl a ce where the infe.rction is transmural 

and in an area poorly supplied by collat eral circula tion 

and in which fibrosi s is entirely absent in some part. 
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Ther e wa s found t o be a decrease in ca ses with episode s 

of myocardial i nfarcti on in whi ch fibrotic s cars of the 

myocardium are expected to exist . These workers found 

tha t na tients with persisting hypertensi on or excessive 

eff ort usually had ruptures . Consequently there wa s a 

higher incidence in women because they have a greater 

incidence of hyper t ension . 
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ETIOLOGY 

A nm1ber of pr edisposi ng and precipi t ating factors 

have been found to be concerned in the production of 

coronary artery disease . It is important for the clin

ician to be aware of these for they may be of grea t 

help in diagnosis, treatment and prevention as f ar as 

this is possible. 

Age. Although coronar y artery disease has been 

found in isolated cases in children and in a small 

percentage in advanced age, t he greatest incidence in in 

the Jth, 6th, and 7th decades. Sigler (14) and Parker and 

his as sociates (19) in their l arge series of cases found 

the peak incidence in th 6th de cade . Recent studies of 

the disease in patients below 40 year s have been made 

by Gertler et al (20) Ne'WI!lan (21) and Smith (22) . The 

maj ority of these patients had a f amily history of coron

ary artery disease or hyp ertension, were of stocky build and 

had high blood cholesterol levels. Gertler et al ( 20) 

conclude that criteria can be dravm up for persons 

likely to have myocardial j nfar ction before the age of 

40. 

Sex. It is common clinical obs ervation that cor

onary artery disease is more common in men than in 
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women. In their large series Parker et al (19) found 

the ratio of men to women to be 4-3:1 while Sigler (14) 

f ound it to be 3.2:1. I n women the disease i s found to 

be more often in a slightly older age group than for males. 

Parker it al (19) found the average age at onset for 

women to be 58.0 years as compared vrith 56.9 years for 

men. Coronary artery disease is rare in women below 50. 

In studies of patients below forty, Gertler et al ( 20) 

and Newman (1) found the incidence of women t o be 

3% and 1% respectively. A greater percentage of women 

have diabetes mellitus or hypertension associated vrith 

coronary artery disease . 

Habi tus. Coronary artery disease app e2.rs to be 

more common in the florid, robust, obese and overweight. 

Several investigators h2.ve noticed that most young er 

patient s are overweight. Smith (22) in his study of 

patients below 40 years with coronary occlusion found 

about one third were 20% overweight, one third about 10 

percent overweight, and the remainder of normal weight or 

underweight. Garn et al (23) found t hat in this same age 

group when patients with myocardial i nf r rction were com

pared with controls that both patients and controls were 

overweight according to tables of normals. Heyer (24) in 

his study of patient s of all age groups concluded that 
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t ables of normal weight do not readily fit patients. 

However, he still felt that there seemed to be a definite 

relationship between obesity and coronary artery disease. 

He thought that the time elapsing between the onset of 

obesity and t he onset of coronary artery disease was 

important and that during this period there were high 

lipid blood levels which may have some relationship to 

the development of the disease. 

Hereditz. Clinical observation discloses a strong 

f amilial tendency to t he development of coronary artery 

disease (9). The develonment of a therosclerosis is es

pecially apt to occur in persons both of whose parents are 

affected . The manner of hereditary transmission remains 

obscure. Recent studies indicate that a di s turbed 

cholesterol metabolism may be inheri ted even in patients 

who do not evince the gross evedence of xanthomatosis 

and that in such f amil ies coronary a therosclerosis is 

com.-rnon. ( 2 5). Dock (26) and Schlesinger (27) suggest that 

inheritance of a certain type of vascular archit ecture, 

namely the anatomic pattern of the coronary arteries , 

may determine the familial occurrence of the disease . 

Gertler et al (20) found that 27% of patients with coron

ary artery disease as compared with 14% of a control group 
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had parents with coronary artery disease and that 8.6% 

of siblings of pati ents as compared wi t h 1% of siblings 

of the control group had the disease . 

Hypertension. Coronary artery disease and hyper

tension are commonly associated but a causal relation-

ship has not been established. A greater percentage of 

women with coronar y artery disease have hypertension but 

yet the sex incidence of co~onary artery disease is greater 

in men. The incidence of severe coronary artery disease 

is about the same for hypertensives of all ages, whereas 

among non-hypertensives there is a progressive increase 

in frequency of severe coronary artery disease with 

advancing years . Patients with severe hypertension and 

marked cardiac hypertrophy do not have more coronary 

disease than patients vdth mild hypertension. Patients 

with pr imar y r enal hypertension show less coronary 

disease ~han do non-hypertensives . There seems to be a 

relationship between heredity and existing hypertension 

in their association with coronary disease. Master (28) 

thinks that hypertension in women should be vie-wed as of 

some importance in future development of coronary disease 

or as influencing the outcome of existing coronary artery 

disease . 
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Diabetes . Approximately 10% of all patients 

with coronary artery disease have diabetes . Like hyp

ertension, diabetes mellitus in encountered in a strik

ingly higher percentage of females with coronary occlu

sion than among males . Robinson (20) found 64 .8% of 

diabetics vli th coronary occlus i on were women while only 

21 . 2% of non- diabetics with coronary occlusion were wo

men . The development of atherosclerosis depends primar

ily on the duration of diabetes r a ther than on its 

severity . It becomes manifest in 8 to 10 year ~ after the 

onset of diabetes . Thaler et al (30) found tha t pa tients 

with gooc diabetic control had onset of coronary artery 

disease after an average of 17 .7 year s duration of dia

betes while patients with poor control after 12 years 

duration . However , they found that it was difficult t o 

appraise the effect of diabeti c control on the onset of 

coronary artery disease because other etiological factors 

must be taken into consideration . Robinson (29) sug

ges t s that diabetes should be suspected in all patients 

showing evidence of coronary artery disease because 

he found that 11 out of 54 patients did not know of the 
I 

existe~ce -of their diabetes before the onset of coronary 

thrombosis . He also emphasized the increasing importance 

of coronary thrombosis as the cause of death in diabetic 

patients . 
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It has been found that ot her conditions which 

manifest hypercholesteremia are prone to be found 

associa ted with coronary artery disease . Among these are 

xanthomatosis and_myxedema. Sudden death may result from 

coronary artery disease in xanthomatosis. In patients 

with myxedema with arteriosclerotic arteries , the adminis

tra tion of thyroid may induce symptoms of angina pectoris 

and may even cause death from cardiac infarction. The 

diseased and narrow arteries cannot respond to the need 

for increased blood flow that accompany the return of BMR 

to normal . 

The race incidence of coronary artery disease shows 

a predominance among whites over hegroes and am.o~g Jewish 

whites over non-Jewish whites. Occupation, toba cco, 

coffee, tea, alcohol, hard work and anxiety have not been 

shown to be important etiological factors in coronary artery 

disease (9). 
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DIAGNOSIS 

The correct diagnos i s of coronary artery disease is 

now being made more frequently. This makes for more ad

equate treatment and consequently a better prognosis. 

Clinical features: The greater number of cases are 

correctly diagnosed by clinical history, symptoms, 

physical signs and laboratory f i nding. This is true for 

any stage of the disease. These features have been discu

ssed in an earlier par t of this thesis • 

When an unusual type or location of pain iS present , 

or other confusing manifestations, the differential diag

nosis is important. These include (1) other cardiac cond

itions : acute pericarditis, neurocirculatory asthen-

ia, dissecting aneurysm of the aor ta, massive pulmonary 

embolism (2) non cardiac condi t ions: lesions of the cer

vical or t horacic vertebrae, inflammatory affections 

of the shoulders, herpes zoster of the inter costal 

nerves, acute abdominal conditions including ruptured peptic 

µleer, acute cholecystitis, gall bl2dder colic and acute 

pancrea titis and other abdominal conditions including 

hiatus hernia, esophageal diverticula and cardiospasm. 

X-ray: (31) The roenteg r·nographic examination of 

the hear t i s a common procedure "Qth patients presenting 

cardio r espira tory complaints. However, it is no t oft en 

necessary to make a diagnosis of coronar y arterydisease .i, 



with it . Often there are no abnormalities . I n those 

cases of acute myocardial infarction with X- ray evicence , 

there may be some degree of cardiac dilatation and a hazy 

outline to the cardi ac silhouette . With fluoroscopy , 

pulsation of the left ventricular segment may be poor , 

and paradoxical puls~tion may be present . Roentgen

kymographi c and electrokymographi c studies will usually 

show a systolic contractile pulsation . 

Electrocardiography : The posit ::. on of electrocardio

graphy ha s become firml y e s t abli shed as an aid i n dia

gnosis of coronary artery di sease, and in following the 

out come of episodes of acute myocardial infa r ct i on . 

In angina pectoris E .K.G. changes are seen if study 

is made during an atta ck of pain but this is not often 

possible because of the short dur ation of the attack . 

In coronary insuff iciency E .K. G. studi es can be made , 

but changes a r e not easily evident . Several tests have 

been devisDd t o produce a~oxemia of the heart muscle in 

the l owered coronary reserve found in angina pectoris 

ana coronary i n sufficiency . The result i ng anoxemia 

produces E. K. G. changes evident in the RS-T segment and T 

wave changes . The tests used to induce anoxemia include 

the anoxemia test, the .exercise test, and less commonly 

the administration of e~inephr i ne or pituitrin and 

exnosure to cold . Mathers and Levy (32) stat e tha t these 
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tests should be employed only when the di agno sis is in 

doubt and tha t a positive result affords objective evidence 

of coronary insufficiency aI:.d that a negative result 

does not :~l@ out the possibility of the coronary hear t 

disease . In acute m~ocardial infarction there are typical 

E . K• G. changes accordi ng t o t he stage of the pathologic J 

process from the onset of infarction t o replacement 

by fibrotic tissue . The changes are noted in Q 

wave , RS-T segment and T wave . The restitution of 

E . K. G •· changes to the form before inf arcti on may t 2.ke 

place within varying periods of tine after infarction . 

Ball istocardi ography : This is a comparatively new 

method of investigation of ca r diac action and function . 

I t employs a machine whj_ch records mr chanical heart 

action . This action may be estimated by analysis of 

the amplitude, regularity, and defini tiveness of the var

ious wave patterns of the ballistocar diogram . 

Brown et al (33) made a study of patients with typi cal 

and atypica l symptoms of angina pec t oris who were also 

·wi t h or without evidences . of cardiac abnormality . The;.' 

concluded tha t studies of typical cases of ang i na pec toris 

established a definite relationship between this symptom 

complex and abnormal mechanical heart action as determi ned 

by the ballistocardiogram and tha t this relationship enables 

one to use t he instrument as a diagnostic aid in the 
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atypical ceses of angina pectoris. 

Friedgerg (34) summarises the diagnosis of arter

iosclerotic heart disease as follows: 

(1) Clinical or E . K. G. evidence of a recent or past 

atta ck of myocardial infarction warrants a diagnosis 

of arteriosclerotic heart disease . 

(2) E . K· G. abnormalities, includ j ng T wave inversions 

and S- T deviations, the presen ce of Q waves and auriculo

ventricular and intraventricular conduction disturbances 

often permit a presumptive diagnosis of arteriosclerotic 

he -0 rt disease if due regard is given to the age and 

clini cal history of the patient and if other causes of 

such E . K· G. changes ccan be reasonable excluded. 

(3) Angina pectoris usually deno t es arteriosclerotic 

heert disease but less common causes of this sync.rome 

must be excluded. 

(4) Cardiac enlargement and congestive heart failure in 

middle ·aged or elderly subjects may suggest the presence 

of arteriosclerotic heart disease but these abnormalities 

should provoke a careful review of the history and findings 

on physical and E . K. G. examination in an effort to confirm 

the diagnosis or discover other etiologic factors. 
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TREATI-IBNT 

The treatment of cor onary arter-;:, disease is concerned 

with the immediate relief of symptoms, prevention of 

extension of t he pathologic process, prevention and 

t reatment of complica t ions and restoration of normal or 

nearly normal ftmction of the hear t . Theoreti cally it 

would be desirable to direct treatment against the basic 

cause, namely, arteriosclerosis, but as yet no definite 

progress has been made in this respect. (34) 

Angina ne ct oris: Relief of pa in usually is prompt 

with ni t roglycerin which causes coronary vasodilatation, 

thus improving coronary blood flow. This drug is also used 

to prevent or anticipate attacks. During their daily 

routine patients often learn t hat a particular act 

or set of circumstances f r equently precipi tates 

an attack. Ot h er medi cati ons for relief of pain_in case 

of f a ilure of nitroglycerin include inhalation of 

amyl nitri t e and oral use of alcohol . In r are cases 

t he use of drugs may be unsuccessful, while mechanical 

or surgical t rea tment may be effective. Levine (35) 

found that fr equentl y anginal pain can be made to disappear 

in s everal s econds by massaging one or the other 

car otid sinus . Sympathectomy and sympathetic n0rve 

block with alcohol have been found effeotive in some 

cases. Surgical procedures have been devised to improve 
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the circulation to the heart muscle but these are s t ill 

in the experimental stage. 

The general management of the patient with angina 

pectoris cons i sts in the avoidance of f actors which 

precipitate anginal attacks. These factors include 

certain physical activities , eating habits, exposure to 

cold and other activities. Patient s rapidly learn 

what factors may precipitate an attack and learn to 

avoid them . The use of nitroglycerin in preventing 

or anticipating an attack ha s already been mentioned . 

It is now being gr eatly stres sed that the patient 's 

acti viti es should not be restricted to the point of 

maki ng h :i.m an invalid. The psychologic approach to the 

patient with angina pectoris is important . He should 

not be scared by the loose use of t he term 'heart 

disease', ·which may result in instilling the fear of 

sudden d r- ath and voluntary invalidism. 

In patients with frequent recurrences the use of 

sedation and other vasodilato~s such as the xanthine 

drugs are widely used. 

Coronar ~ insufficiency: The treatment of this phase 

of coronary artery disease is perhaps the most difficult 

as it may begin with the stage of angina pectoris and 

end with t he stage of myocardial infarction (10). 
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Medication is like that outlined above for angina pect

oris, and incluce xanthine drugs and s edatives. Follov~ 

~ng the onset of pain, t he presence and ext ent of 

cardiac abnormalities should be a guide to r estr iction 

of activity and bed rest . Usually the patient should be 

~bed rest for a.bout two weeks for obs ervation to note 

if myoc 2rdial i nfarction develops. If this develops 

then trea tnent must be directed towards t his. The 

subsequent management and therapy is dependent on the 

extent of cardiac injury. Restriction of physical 

a ct ivity can generally be ex~ected to be greater than 

following angina pectoris. 

Acute myocar dial inf&rction: In this stage of cor

onary artery disea se the patient is critically ill, 

and t he prognosis may be significantly affected by the 

trea tment . There are certain methods that meet with 

general acceptance and others that are not yet fully 

evaluated . 

Relief of pain is of first import ,"'nce and is 

best obt ained by liberal use of morphine . Dec erol is 

sometir~es effe ctive . These opi a"c.e s serve al so t o abol

ish ap~~r eher.s::ton 2;:-J' shock (36 ). 1fasocj_l c1."-,ors s 1.~cl1 as 

papaver ine and aminophylline are often us ed to increase 

coronar y blood flow. The administrat ion of oxygen may 
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be of use. Borden et al (37) found t hat pa tients with 

uhcomplicated myocardial infarction, that is without 

pulmonary edema or shock, had 94.1 perc ent oxygen sat

ura tion of hemoglobin, while those with these complica

tions had 80.8 percent saturation. They concluded that 

oxygen adnr' nistrat i_on is• .mandatory in patients with these 

complica tions and of·questionable value in patients without 

t hem. Anticoagulants are now being wi dely used during the 

acute at t ack. However , their value is not universally accepted . 

Contraindicati ,~ns to their use include the presence of any 

of the following ~isease states in the patient : severe 

renal or hepatic insufficiency, jaundice, purpura or severe 

blood dyscrasias, postoperatively in brain or spinal cord 

cases, immediately aft er any major operation , open wounds 

and severe nutritional deficiency . Russek et al (38) class

ified patients ·with acute myocardial infarction as 'good 

risk' and 'poor risk' patients . They found a significantly 

greater mortality and greater incidence of thromboembolism 

in ' poor risk' patient s and therefore suggest tha t anti

coagulant therapy should be used with these patients . 

The criteria for 'poor risk' patients include one or more of 

the following: previous myocardial infarction, intractable 
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pain , extreme degree or persistence of shock, significant 

heart enlargement , gallop rhythm, cong es t ive heart 

f ailure, auricula r fibrillation or flut t er, v ~ntricu-

lar tachycardia or intraventriculor block and diabetic 

acidosis or other complicating serious diseases. 

The general management of the patient in the acute 

stage a ims a t providing complete mental and physical 

rest. Most workers have patient s at complete bed rest 

for two weeks . Depending on cardiac signs, bed rest 

may be continued six weeks followed by conval escence of a 

few months . These are followed by an inventory of the 

physical assets and liabilities of t he patient to ' 

determ:l ne how fully t hey can return to a normal life. 

The prognosis of coronary artery disea se has been 

significantly influenced by the recognition and t reat

ment of the complications. The subject is receiving 

grea t attention at the present time and there is much 

yet to be learned. A di scussion of the trea t ment of 

the complica tions is outside the scope of this thesis . 
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SPECIFIC Fl CTORS IN PROGNOSIS 

Since the growth of interest in coronary artery dis

ease during the l 2st t hree decades, workers have been 

making statistical studies of seri es of cases- with the 

aim of throwing light on the prognosis of t his disease. 

In trying t o evaluate these studies one encounters 

several problems. Some seri e s are not large enough, some 

consi der the survival ra te s of only patients who died 

during the period of study, some treat the different 

phases of the disease as separate ent i ties, some have 

not had a long enough follow-uo of patient s. During recent 

years t here have appeared some studies which have 

a t temnted to overcome some of t hese difficulties (14) 

(15) (16). The prognosis of coronary artery disease 

may be considered in two par t s, the immediate and the 

ultimate prognosis 

A. THE IMMEDIATE PROGNOSIS 

The immediate prognosis refers to the outcome of an 

acute attack of tb.e·a di sea se, usually a coronary occlu

sion, within about six weeks . This includes sudden death, 

especially ,-,hen the syndrome of ang i na pectoris 

is pr es ent. Sudden death occurs in about 10 per cent 

to 15 per cent of cases (31). I n a much l arger percent

age of cases death i s not sudden but unexpected and 
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r apid, occurring within six weeks a.fter a bri ef mani

fest attack of myocardial infarction. In the litera

ture the immediate mortality varies from 2, to 4? per 

cent, depending on the status of the heurt before the 

acute episode (39)• 

Age and Sex: The immediate mortality ha s been found 

by most observers to increa se •with t he age of the 

patients . Bi 1 lings et al (39), Smith (17-), and Russek 

et al (40) found the immedia t e mort2lity of patient s 

r egardl ess of whether they had pr evious attacks of acute 

myocardial infarction or not, to be greater in the 

group over ,o years of age. J a cobs (41) in his series of 

cases without previous myocardial infa rction, found 

that the mortality was significantly grea t er in the age 

group over 60 years. Russek et al (40) concluded that 

the higher mortality rat e in older age groups was due 

to the greater fr equency of serious att acks, probably 

as a result of senile deterior ,:1tion of the myocardium. 

They found that when individuals were grouped a ccording 

to ' poor ' and 'good' risks t here wa s no differ ence in 

mortality in the different age groups. 

Most obser vers f i nd, that t he immediate mor tality 

is greater among women (31) (14). At the same time it 

is found that they belong to an older age group 

3, 



compared with t he men. Therefore the conclusion is rea ched 

that the grea ter mor t ality in women is due to t he fact 

that t hey belong to an older age group. 

Previous myocardial infE. rction: Sigler (14) found 

in his l arg e s eries of 1700 ca ses that in about 50 per 

cent manifest ations of coronary art ery disease developed 

over mont h s t o years, while in t he other 50 percent the 

onset wa s abrupt in the form of a coronary occlusion. 

However, even in t he l a t t er group some patient s 

gave a history of ant ecedent vague diges tive disturbances 

and ot her unexplainable symptoms for a vari able period 

befo r e t he a cute episoce . Ther e is disagreement among 

observers as to t he effeet pr eviou s angi na pec t oris 

has on t he i mmedi a t e prognosis of an atta ck. Most obser vers 

f i nd that a history of previous at t a cks of a cute 

myocardial infarc t ion car r i es a higher r a te of i mmediate 

mor t ality than an ini t ial a ttack. Billings et al (39) 

found 36.4 perc~nt i mmedi a te mortality after the first 

a ttack of a cut e myocar dial infarction a s compared wi th 

53.6 percent in pa t ients wi t h previous at tacks. Smith 

(17), Master et al (42), and Woods and Barnes (43) found 

t ha t pr evious myocar di al i nfar ction carriec a poor er imme

diate prognosis. 

Conges t ive heart f ailure: Patient s with congestive 

hear t fa ilure prior t o or during att a ck s have been 
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found to have a poor i r:1mediate prognosis . Some degree 

of heart f a ilure is found in a cert c:: in percentage of 

patients with acute myoc8rdial inf~rction and is evi

dent by some or all of the following: dyspnea, pulm

onary congestion and edema, hepatomegaly, and peri

pheral edema. Billings et al (39) found an incidence 

of 47 per cent of patients with acute myocardial in

farcti on who had congestive f ailure. The mortality r ate 

of this group was 55 percent as compared to 30 percent 

in t he group without congestive failure. Levine and 

Rosenbaum (44) found that the mortality increased with 

increasing severity of congestive failure. 

Shock and Blood Pressure: The degree of shock and 

fall in blood pressure affects the immediate prognosis 

(39) (41) (44) • .An extreme degree of shock, or shock 

per sisting after several days makes the immediate out

look poor. A fall i.n blood pressure to 80 mm Hg. or 

less is considered unf;:,vorable . When hypertension exists 

prior to t he a tta ck , t he f all in blood pressure appears 

to alter the prognosis but little, if. at all . 

Pain: The prognostic significance of pain is in 

doubt. Billings et al (39), Jacobs (41), and Chambers 

(45) f ound no effect on immediate prognosis with location, 

radiation or degree of pain . Chamber s (45) and Rus sek et 
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al (40) .found that intractable precordial pain and epi

gastric pain carried a greater mortality. Observers 

have recorded a small percentage of cases of acute 

myocardial infarction without pain , 3 to 10 percent 

(39) (44)(46). Billings et al (39) and Levine and Rosen

baum (44) noticed that the mort2lity was higher in 

cases without pain . Papp (46) found ' that cases without 

pain but associated with heart failure had a poor prognosis . 

Other clinica l and laboratory findings: Most obser

vers find that the immedia t e prognosis is influenced by 

the pulse r a te, temperature , white blood count, and the 

quality of the heart sounds. (39) (41) (43)• Changes 

from the normal are usually found :· in these in patients 

wi t h acute myocardial inf.-- rction. The degree of the 

change is of prognostic signifi cance. A pulse r a te of 

110 or higher per minute, leukocyt osis of 15,000 or over, 

and fever above 101 degrees are found t o carry a poor 

prognosis . Pericardial friction rub, gallop rhythm , 

'weak ' or 'poor' quality of heart sounds are the aus

cultatory abnormalities , excluding -::. rrhythmias , that are 

found as ~ociated with myocardial infarcti on and ~seem to 

carry a poor prognosis . Neither Chambers (45) nor 

Levine and Rosenbaum (44) found that the height of the 

erythrocyte sedimenta tion rate had any influence on the 

prognosis . 
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Arrhythmias and~ K. ~ changes: Electrocardiography 

may be of help in prognosis . In some patients no elec

troc Brdiographic abnormali t ies are found, and in these 

there is a more hopeful immediate out look (44). The 

arrhythmias carry a poor prognosis . Sr-:iith (17) in his 

series of 9 20 ca ses of acute myocardial infs.rction 

found 58 .3 per cent mort2lity in patients with ventri cular 

tachycardia and 50.3 per cent in patients with 

complete heart block, with lower rates for patient s with 

auri·cular fibrillation and nodal t a chyc2rd:ia. Wood and 

Barnes (43) found that very frequ ent ventricular extra

systoles carried a poor prognosis, because they may lead 

to ventricul~r tachycardia. Observers are not agreed as 

to the prognostic im 1ortance of the location of the 

myocarc:ial inf· rction as shovn b:✓- clcc"-roc21 r r::. ogr,,.l)hy . 

Thromboembolic comulica tions and anticoagulant 

therap.z: The presence of thrombo embolic phenomena makes 

the immedi2te prognosis worse . Smith (17) in his seri es 

of 731 patients with acute m:rocardial infarction trea ted 

without anticoagulants found an i ncidence of 19.4 per 

cent of patients with thromboembolic compli ca tions and 

a mortality of 42.2 per cent of this group with these com

plicat ions .as compared vdth a mortality of 19.8 per 

cent for t hose without these complications. Mintz and 
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Katz (47) in their series of 572 ca ses of recent myo

cardial inf 2rction found an incidence of 9.9 percent 

of patients with thromboembolic phenomena, with a mort

ality r a te of 55.8 per cent in this group . 

Many recent s t udies show that the use of the anti

coagul ants, dicumarol and heparin , :.ha s reduced the imme

diate mor tality (17) (49) (50). However, other workers, 

11.ke Rytand (48) in a critical review of the studies done , 

doubt the f avorable effect of the use of the antico

agulants on the prognosis . The American He art Asso

ciation 's Committee for the Evaluation of Anti coagulants 

in t he Treatment of Coronary Thrombosis with Myocardial 

Infarction (49) (50) in their studv of 1000 natients up . - -
to 1949 concluded that the use of anti coagulants 

reduced t he immediate mortalit~r . Smith (17) in his 

group of 731 patients ~dth myocardial infarction treated 

without anticoagulants : had an incidence of 19.4 per cent 

with thromboembol i c phenomena with 42.2 per cent mortality 

in t his group , and·an overall mortality of 19.8 per cent 

for the. total 731 patients. In b±s group of 189 

ca ses of myocar dial infc1.rction treated with anticoagulants 

there was an inc~dence of 7.9 per cent with thrombo

embolic comnlications 1 and a mortali t y of 14.2 per cent 

in the whole group of 189 ca ses. 
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B. THE ULTI1'1ATE PROGNOSIS 

The ultimat e nrognosis refers to the survival period 

after the onset of the disease, the survival after recov

ery from an acute attack and ' the degree of restoration 

of activity. Sigler (14) in his series of 1700 patients 

studied over a period of 25 year s found that the shortest 

survival was three hours in a ca se of acute coronary occlu

s i on with no previous history of coronary artery disease 

and the longest survival was 35 years of age and who 

f i nally succumbed at 70 year s of age with acute coronary 

occlusion. The average leng t h of sur vi val for the patients 

who died during t he study wa s 4.7 years for males and 4.5 

year s f or femal es; for pa t ients st1ll living the average 

leng t h of survival was 5.3 year s for males and 5.6 year s for 

femal es. White et al (15) i n their series of 500 patient s 

followed over 23 years found t he average survival period 

for patients who died during the ·· study was 7 .9 year s and for 

living pa t ients was 18.4 year s giving an average f or both 

living and dead of 9.5 years. Parker et al (19) made a 

follow-up s t udy to 1946 of 3440 patient s with a di agnosis 

of ang i na pectoris in the period 1927 to 1936. Block et al 

(51) in 1952 made a fo rther follow-up s t udy of the cases of 

Parker et al Md added 1!-i-42 patient s with a diagnosis Of 

angina pectoris in the period from 1936 t o 1947, making a 

total of 6882 ca ses with a minimal follow-up of 5 years. 
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The finding s of Block e t al a s to factors affecting ul Umate 

prognosi s a:re in close agreement •with those of Parker et al. 

Block et al found the 5 year survival r at e of the total 

series was 58.4 per cent as compared with 86.9 per cent 

for the normal population and the 10 year survival was 

37.1 per cent of the seri es as compared with 70.4 percent 

for the normal population. These were determined by the 

actuarial me t hod and the 5 year and 10 year survival 

periods were calculated from the time of diagnosis at the 

cl i nic. The average durHtion of angina pectoris prior to 

diagnosis at the clinic was 2.5 yecrs with the r ange 

being Oto 10 or more years. One third of the patients 

were seen at t he clinic within one· year of the onset of 

symptoms and more than one half wi t hin two years. 

Age and Sex : Block et al (51) in their to tal:1 seri es 

of pa tients who died and who were alive dur i ng the period 

of study found the 5 year survival for females was 66.8 

per cent as compared with 55 .9 per cent for males· and 10 

year survival for females 49.0 per cent as compared with 

34.2 per cent for males. White et al (15) found the 

3 ye ;: r survival of 84 per cent for females antl 78. 5 per 

cent for males anc 14 or more years survival of 13.3 

for females and 9.6 per cent for males. Sigler (14) found 

t he 5 and 10 year survival r ,-.tes to be essentially the 

same for bo t h sexes whether he considered the patients 
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who died or were still living at t he time of too study. 

Block et al (51) found the 5 and 10 year survival r2tes 

were highest in the younger age group anc dropped consis

tentl y with an increase :1 n age and al.so round this · to be 

consistent ~~th normal survival r ates. When the surviv-

al r a tes were ad justed for normal dea t h r a tes, they were 

about the same in each decade. They conclucea that the , 

prognosis for leng~h of survival was not affected by age . 

White et al (15) in their curve of life expectancy found 

tha. t the normal ex:') ec tancy curve wa s steeper than the 

expectancy curve f or patients with angina pect oris indi

cating tha·t the prognosis fo r length of survival wa s 

poorer for younger patients. These stufies throw doubt 

on the influence of age and sex on ult imate prognosis. 

The l argest seri es , that of Block et al (51), indica tes 

that t he pro gnosi s is. better for females, and . is not affec

ted by age. 

Previous and subsequent myocardial infarction: Block 

e t al (51) found that patients with previous myocardial 

inf2.rction or with subsequent myocardial infarction 

following survival of an acute attack had a poorer 

ultimat e prognosis. Patients with previous myocar dial 

infarction had 46 per cent 5 year and 26 per cent 10 year 
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or more survival as compared with 58.4 per cent 5 yea r 

and 37.1 per cent 10 or more year s survival for all 

patients with coronary arter y disea se. Patients with 

subsequ ent myocar dial infarction ha d 41 per cent 5 year 

and 22 per cent 10 or nore years survival. 

Conge s tive heart f ailure: Congestive heart f ailure 

during or following an acute attack of coronary aftery 

disease carries a noor ~rognosis for longevity. 

White et al (15) found t .,~at of 100 patients dead within 

3 years 22 per cent had c~nge s tive hear t failure while 

none of 52 patients who lived 14 years or more had con

gestive f ailure. Block et al (51) found 20. 2 per cent 

5 year and 8.o per cent 10 or more years survival for 

patient s with congestive heart failur e . Bi llings et al 

(39) ina·smaller series found a large percentage of 

pa tient s unable to return to their previous occupa tion 

had conge s tive failure . 

Cardiac hypertro.£hx_: Cardi ac hypertrophy carri es 

a poor prognosis for longevity . White et al (15) found 

83 per cent of 100 patients who died within 3 year s had 

card~ac enl 2rgement and only 40.3 per cent of the 52 
. patients alive 14 or mor e years had car diac enlargement. 

Block et al (51) found that p8tients with car diac 

hypertrophy had 41.4 per cent 5 year and 19.7 per cent 

10 or nore j-e,:irs sundvz.l while patient s without 

car diac hypertrophy had 64.2 per cent 5 yea r and 39.3 

per cent 10 or more years survival. 
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Hypertension: The presence and the degree of hyper

tension have an unfavor·.., ble effect on longevity. White 

et al (15) found that there was 42 per fen t of patient s 

wj_th hyper tension among those who survived up to 3 years 

while only 13 .4 per ce1~ t of patients ~-survi vi ng 14 or more 

years hac hyper t ension. Block et al (51) graded the 

degre e of hypertension according to fundus examination 

and f ound patients with normal fundi had 63.3 per cent 

5 year and 40 per cent 10 or more year s survi val. Patients 

wi t h grade I hypertension had corresponding 61.2 and 32 per 

cent survivals, grade II 46.1 and 17 per cent, grade II I 

21.6 and 1.3 per cent and grade IV no 5 year or 10 or more 

years survival. 

~ K· Q..:_ change s .fil!Q, a r rhythmias: The presence of 

arrhythmias and the E. K. G. changes "'following survival 

of an acute attack of coronar y artery disease seem to 

have prognostic s i gnificance on longevity. Block et al 

(51) using only the standard limb and one precordi al 

lead, which were t he only leads used when their study 

start ed, found that patients1with normal E . K. G. had 

73.1 per cent 5 year and 50.0 per cent 10 or more years 

survival. I n comparisol! 5 a~d 10 or more years survival 

for pa.ti ents' with inverted Tl and T2 were 29.1 and 10.6 

per cent; ~ with complete heart block 20 .0 and O per cent; 

with auricular fibr i llat i on 27 .0 and 13 .5 per cent; and 
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with left bundle-branch block 36.6 and' 13.9 per cent. 

White et al (15) found E -K• G. changes and arrhythmias 

in 32 per cent of patients - surviving up to 3 years and 

in 17.3 per cent of patients survivi ng up to 14 or more 

years . Mills et al (52 ) in a study of the E . K· G. of 

100 patients- -who survived up to 6 years after acute 

myoc2rdial infarction found 77 per cent had lfuttle 

E. K. G. restitution, 14 per cent with partial restitution 

(without S-T segment deviation) and 7 per cent with complete 

restitution. All the patients had ·resumed their previous 

occupations. Heart f ailure was the only clinical condition 

found in the grou~ with little restitution. They concluded 

tha t the E . K. G. pattern after infarction did not prognos

tocate the length of survival 9f patients . However, since 

he art failure carries a poor prognosis and was found in a 

greater percentage of patients with little E. K. G. resti

tution , they felt that in this respect electrocardiography 

was of help in prognosis . 

Other factors: Block et al (51) found that of the 

diseases usually associated with coronary artery disea se 

diabetes mell itus and neoplasms carried an unfa vorable 

prognosis for longevity. They did not find that obesi ty 

car ried an unfavorable prognosis. However they thought 

that this point should be investiga ted further. 
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SUMMA.BY 

1. A review of the literatur e is ·made to study coronary a 

artery arteriosclerotic disea se wi t h special reference to its 

prognosis. The firs t part of this thesis deals with 

t he history , pathogenesis and pathology, class ification 

and ci ini cal fe a tures, etiological factors, diagnosis and 

trea tment of the di sease. The second part de2.ls wi th 

specific factors in prognosis. 

2. Although the coronary circulation and pa t hology of the 

arteri es had been studied and observed before the begin

ning of the 20th century, it.' is only in the la s t t hree 

decades of this century that grea t interest has arisen 

in this disease and great strides made in understanding 

its pathology, diagnosis and treatment. 

3. The anatomy of the coronary arteries and coronary 

circulation are described. The life history of the ar

teries shows increasing vascularity of the left ventricle 

and increasing anastomoses ' in advancing age. The fund

amental ba sis ofr coronary artery disea se is arterioscle

rosis, the ultimate cause of which is not known, although 

cholesterol metabolism is .considered to be an important 

factor. Angina pectoris results from narrowed arterioscl

ero t ic vessels in association with certain etiological 

factors causing anoxemia. Coronary insufficiency has the 
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added f actor of several small infarctions due to occlu

sion of:·small branches. Acute myocardial infarction 

result s from occlusion of l arge arteries . Occlusion 

may be caused by intimal hemorrhage, simple thrombosis 

or atherosclerotic plaques , rupture of an atheromatous 

abscess or embolusft_om elsewhere . Myocardial infarc

t ion is followed by fibrosis unless death results before 

healing is r::complete. 

4. The classification of the disease is ba sed on the 

recognition of the disease as progressive in stages. 

The classes are angina pectori s, coronary insufficiency, 

and acute coronary occlusion. The clinical features of 

each class is described. 

?• Certain factors are found to be predisposing or 

precipita ting causes of coronary artery disease . The 

disea se is found more often i n th.e older age group, in males , 

in t he whi t e r a ce and in t he stockily built. The common 

association of the disease with hypertension and diabetes, 

esriecially in women is noticed but a causal relationship to 

t hese dise2ses is not est2blished . Diseases manifesting 

h1 "percholesteremia are prone to be as sociated with this 

disease . Occupation, tobacco, cof fee and t ea , alcohol , 

hard work and anxiety have not been shm-m to be import cl.nt 

causes of this disease. 

6. The majority of case s of this disease are diagnosed 
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by the clinical fe2.tures . It is important to make a 

differential di agnosis· when the clinical manifestations 1 

such as pain, are unusual. Elcctroca.rdi ography is of 

help in diagnosis. Characteristic changes are seen in 

acute myocardial inf2.rction. Less characteristic changes 

are seen in coronar y insufficiency. In angina pectoris 

no changes may be seen unle s s studies are done during 

anoxemia, exercise or other tests. X-ray and fluo

roscopy may show some changes which may aid in diagnosis . 

Mention is made of the comparatively recent use of ball

istocardiography. 

7• The treatment of t hi s oisease is discussed as to the 

specific t~eatment of symptoms and the general management 

during and after the acute manifesta t ions of the disease. 

A short period of eight to ten aays of rest and obser

vation is necessary a~ter the on set of acute coronary 

insufficiency to note if myocardial infarction occurs. 

In acute coronary occlusion, during the acute stage, 

trea -:-.ment is c.irected towards relief of pain and shock, 

if present , and the reduction of he t. rt load by complete men

t al and physical rest . Mention i s made of the use of 

vasodilators, oxyg ~n and anticoagulants during this 

stage. After the acute st2ge general management con-

sists of treatment of complications and continued rest 

for a period ot' time. 
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8. The i mmediate prognosis refers to the outcome within 

six weeks after an a cut e att a ck and includes sud.den de ath. 

Sudden death occurs in 10 to 15 per cent of cases. 

Mortalj_t y within six weeks vari es fror.i 25 t o 45 per cent. 

The factors tha t seem to aff ect the immedi a t e prognosis 

are age, sex, history of previous myocar dial infar ction, 

congestive heart f ailure, shock, blood pressure, pulse 

~ate, temperature, leukocytosis, quality of heart sounds, 

thromboembolic complica t ions and arrhythmias. The sig

nificance of pain and t he us e of anticoagulants is 

di scus sed. 

9. The ultimate prognosis refe r s to the outcome aft er 

the acute s tage i s pas ,~ ed in t erms of length of survi val 
' 

and resto~at: on of a ctivity. Studies of l a rge series 

of case s followed over a long period of time are r eviewed. 

Factor s aff ecting the ultimate prognosis are age, sex, 

history of previous or subsequent myocardial infarction:; 

congestive heart failure, cardiac hypertrophy, hyper

tension, electrocardiographic changes, arrhythmias, 

and the as sociated diseases of diabetes and neoplasms. 
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CONCLUSIONS 

The outlook for patients who may develop or who 

have coronar ~· artery disease, on the basis of arter

iosclerosis, is not gloomy. This is due to increase 

i n t he gener al unders tanding of the disease, its patho

genesis,pathology, clinical features, etiology, dia

gnosis and t r eatment. As grea ter progress is made in 

the study of the disease the outlook should improve. 

Meanwhile the s earch for the basic cause of arterioscle

rosis should be s teadily pursued. 

The immediat e outcome of the disease in an indivi

dual still carries an element of unpredictability, since 

t here are s t ill f ound pati ents who die suddenly at the 

onset of the disease or dur i ng an acute epi sode. When 

this element of unpredictabili ty is excluded, certain 

factors are shovm by the majority of observers to affect 

both the immediate and ultimat e prognosis. In so f ar 

a s these f actors can be contr olled ' the outlook for patients 

should be brighter. 
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