


GEORGE R. HERRMANN M.D.
EbpGAR A. HINES, M.D. »

Cardwvascular Dlsease k-
ot /-‘.
VOLUME 2 .
Edited by ' )
WiLLiaMm D. Stroup, M.D., F.A.C.P. .
Professor of Cardiology,
University of Pennsylvania Graduate School of Medicine &
and _— «
Moggris W. Stroup, III, M.D. P
Associate Professor of Medicine, Western Reserve University ;
CONTRIBUTORS . el
EDGAR V. ALLEN, M.D. CURRIER MCEWEN, M.D. or.
. RACHEL AsH, M.D. TrOMAS M. MCMILLAN, M.y ¢
HuGH BARBER, M.D. HerMaN O. McPHEm'Ens M.D. » 1 @
NELsoN W. BARKER, M.D. WiLLiaM R. MINNICH, M.D. * :
Davip P. BARR, M.D. A. M. OSHLAG, M.D. .
CLAUDE S. BECK, M.D. IrvINE H. PAGE, M.D. .
SAMUEL BELLET, M.D. JOoHN R. PauL, M.D. i -
JosePH G. BENTON, M.D. JAMES E. PAULLIN, M.D. - o &
MARION A. BLANKENHORN, M.D. L. Lewis PENNOCK, M.D.
Jurio C. DAviLA, M.D. RENO R. PORTER, M.D. .
ARTHUR C. DEGRAFF, M.D. WiLLiAM B. PORTER, M.D. -
WiLLiaMm Dock, M.p. f~ UGO ROESLER, M.D <
THoMAS M. DURANT, OowARD A. RUSK, M.D . ;
J. EARLE ESTES, M.D. OWARD B. SPRAGUE, M.D 5
MORTIMER S. FALK M C STARR, M.D. p
NormAN E. A DWARD J. STIEGLITZ, M.D o
RoBERT P. GLOVER, M oHN H. STOKES, M.D *
Francis C. GRANT, M OHN E. STRANG, M.D.
RIcHARD S. GUBNER, Morris W. Stroub, III, M.p. o
BurTtoN E. HAM]LTO v “WiLLiAM D. S'moun M.D. e
* ‘JosepH M. HAYMAN, Jn M.D. Henry M. THOMAS, Jn., M.D.

HARRY E. UNGERLEIDER, M.D.
JOsEPH A. WAGNER, M.D.

& ORVILLE HORWITZ, M.D. Epwarp WEIsS, M.D. o
JosePH HUGHES, M.D. PauL D. WHITE, M.L. -~ -
FRANKLIN D. JOHNSTON, M.D. FREDERICK A. WILLIUS, M.Ds
- JonN T. KiNgG, JR., M.D. FrRaNk N. WILSON, M.D. .
- JosePH D. B. KING, M.D. CHARLES C. WOLFERTH, M.D.
SAMUEL A. LEVINE, M.D. _IRVING S. WRIGHT, M.D.
ALEXANDER MARGOLIES, M.D.. .JACOB ZATUCHNI, M.D.
F. A. DAVIS COMPANY, PUBLISHERS
PHILADELPHIA
A . 1957 :
\ L 3
=

SO



L

@®

COPYRIGHT, 1957

BY :
F. A. DAVIS COMPANY

Copyright, Great Britain. All Rights Reserved
57.1

Library of Congress
Catalog Card No. 57-6921



° < ¢
. VOLUME 2
° .
CHAPTER . PAGE ¢
30. CorONARY DiSEasg INCLUDING ANGINA PECTORIS .................. 1001 «
By William D. Stroud, M.D., and Morris W. Stroud, 3rd, M.D.
i BBOMOBY . o voisienisiite snvivte o bsin szniniais o iare erenimainly o s (oA P 1005
» THATIIORIE o0 ov 5icv o o é n wio mieia oo w aie'n nn i pin o ST g s imionwth o sla. s WEErgie e 1008
O O NI oy et s 5 o1 o i ) oo 1 5 00 6 8 Tt R 5 5 1) Sy (A 1014
I ROGIIORIB, 7 oSy wissar's siys s foye, 6o sy Tacle sl gt 3101 o o 5ol b gom sl ers = ang o 1021
31. RELIEF OF PAIN IN ANGINA PECTORIS ............................1023
By Francis C. Grant, M.D. '
Anatomy and Physiology ............ .cccoiiiiiiiiiiiiiiiiinn 1023
Blocking of Sensory Pathways ....................cooitn. . ...1024
32. NOURISHMENT OF THE HEART BY CI-;ANNEIS OTHER THAN THE
CORDNARY ARTERIES . . .o . .fooesmesosoosiissssssingssssnsssse 1033
By Samuel BelIet, M.D. 3 :
The Thebesian Vessels ...............ccoiiiiiineennnann. ¢..1035
Nourishment by Reversal of Flow in the Cardiac Veins ........ e .1037
Artificial Production of an Acc&sory Circulation of the ’
BHeaYE MIUBCIE - 10 . v ov o o ioine st Biin Tads, o it atg widls 4 00 sogt 3 1038
SUIMBOATY 7 i, it el 5l o acsi it oo oo R T Sy bt o I S SIS e S 1039
33. DISTURBANCES OF THE HEARTBEAT ................c.iuinnnnn S ... X041 -
By George R. Herrmann, M.D. PR
-Classification of Disturbances of the Physiological Mechanisms .
Of the Heartheat . .. ... .. coso e oesTasm s oime pios oo s 1049
Sinuatrial Sinus Tachycardia ............. ... il 1052
Sinuatrial Sinus Bradycardia ......... e s % e e e s 1059
Sinuatrial or Sinus Arrythmia ................ .. ... ... ... . 1067
S-A, Ectopic, or A-V Nodal Regular Rhythms .................. 1070
Atrioventricular Rhythm ......... . ... oo i, 1071
Heterogenetic, Ectopic, Regular, and Irregular Rhythms ......... 1074
Extrasystolic Arrhythmia, Extrasystoles, Ectopics, Premature
Contractions or Systoles, Intermittency of the Pulse ..... :.1075 °
Paroxysmal Tachycardia ........0.c..ooooiiisien S, 1082+°
‘Disorders of Impulse Conduction .......................... * ...1090¢
Syndrome of Asystolic Syncope ............. ... ... i 1096
Bundle Branch Block ...........c.couiiiiiiiiiiiiiiiiiinennn. 1100
Alternationof the Pulse . ..........coiiiueennenennn. 3% 1103

« False Bundle Branch Block, Aberrant Atrioventricular
Conduction Accelerated A-V Conduction, The Bundle
of Kent, or the Wilson, Wolfe, Parkinson, and White
Syndrome with Paroxysms of Pseudoventricular :
Tachycardia or Fibrillation ............................ 1105

e v

-



oY

It

vi TABLE OF CONTENTS—VOLUME 2
~ CHAPTER PAGE
33. DISTURBANCES OF THE HEARTBEAT (continued ) :

The Most Serious Ectopic Heterogenetic Rhythms . ......... ...~ .1108

Atrial Fibrillation ............... 5 < R T P e i AT ui3

34 PsSYCHOSOMATIC ILLNESS ................ i T i i wsns s 1121
By Joseph Hughes, M.D.

35. PsYCHOSOMATIC ASPECTS OF CARDIOYASCULAR DISEASE. . ....._...... 1131
By Edward Weiss, M.D. : y S

Anxiety and the Heart ................. S S i S

“Functional” Heart Disease .......... o b i e e bt s S e TEB9

Symptoms ............. 58 e SRS el B s el vy s 1198

Treatment .................... 46 8Ln 0 A 5 Nk o s e R A

Neurocirculatory Asthenia ....... Er MNP o PRy 5 LV

Hypertension and Anxiety ...............................iv... 11

Anxiety and Organic Heart Disease ........... REAS My 3 o PERA SR

Emotional Problems of Myocardial Infarction .................. 1148

Psychosis in Cardiac Disease ................. LSRN RS 1048

36. TRAUMA OF THE HEART . .......... . ... ... . . . . i, 1151
By Hugh Barber, M.D.

Disorders of Rhythm . ...................ccccooiirirenren... 1152
Auricular Fibrillation ........................... .. R g 1152
AuriculanFItter .. . ..f o000t sl S sk R ,.1153
Extrasystolic. Arthythmia .............cisadd 3l S8 00 1153
Heart BIOCK. .. ciiiaivwi ris 8ot stoisi sis ook iiebos i Fed e PR 1154 2
Ventricular Fibrillation ... ... o cins i iahsns 2 Sevis s 1154

 Disorders of the Heart Rate . ...............c......c.cu. ... 1154
S Valvular DiSease ............couuititmn it 1155

Contusion of the Heart ..................cooiiioeinilii . 1158

Wolhdi OF 488 TEEEE T . . v i < v fi s b s i s ns 1163

Primary Cardiac Overstrain ......................cuvunuun.. .. 1163

. Trauma of the Heart and Compensation ........................ 1166
ST BHOCK o7 it v 2 55 5 5,501 5§ TP 5ors re e § 5 o1 o s T o o o oy, SR PR 1169
By Norman E. Freeman, M.D.

Definition it nling 00k S Llaiiesdl o b v koM genasiiis 1170

Clinieal-RBieflive .14 o . oodstas o svniiiodivboBadeniadl 11,1,

Pathol@gys o< Laos o we JFRIY, o od il s nuiseaival L g 1173

PRYSIOIOEY. -« v oo vvvn e nn i oo v oo o SRR L TS SR R, 1173
BIIBELY s oo 5065 55 0% 0w ve o « D PR G, Sk T el 1177

BBOIGEY <o oo w55 00w 500 50 5% 3 SRTTS TR S ST B ) s el 1179

PIOBIOBIS vy vov v vv e vivvin s s mnns s e TS il noabisd 1182

Treatment . .. .....c.ocpvveienunsns o BBl A8 WL NI Nameaaier =) 1182

Conclusions:: iz L s iia b Sl s Beoh it S i bl *. 1197

38. RECENT ADVANCES IN REHABILITATION OF THE
PATIENT WiTH CARDIOVASCULAR DISEASE.................... 1195

By Howard A. Rusk, M.D.,

and Joseph G. Benton, M.D., Ph.D.
’ v



* &
TABLE OF CONTENTS—VOLUME 2 ; vii
CHAPTER ' paGE
39, FORM OF THE ELECTROCARDIOGRAM . . ... .ooouovreennnneenannneennns 1207
By F. D. Johnston, M.D., and E. W. Reynolds, Jr., M.D.
Normal Electrocardiogram ..............c.iuiiniininienennnncn. 1207
The P-R Interval ......... N IR A LR T el S e 1208
PFie QRS TNEAIVAL .r o o e vonoie s cn o m sy ois s gitend as s oiam aiosmis ¥ s 1209
e M INBIVAL . i vt e cnmute e s e s e e e e e aa s e S 1209
Size of Deflections . .....covviitiit ittt 1210
Discussion of Electrocardiographic Leads ....................... 1210
Intraventricular BloCK - . .o iveoiensassnnssesassnonnsnsossss 1218
Ventricular Hypertrophy ......... ..ot e 1221
Abnormally Large or Small Q-R-S Deflections; :
NotchigBEQRAS: o, 0y s L T s Five S e i e o g 1224
The T Deflection and the Ventricular Gradient .................. 1225
Myocardial Infarction ............ ... iiiiiiiiiiii, .. .1226
Angina Pectoris .......ovvviiiiiniiiiiii il 1231
40. ELECTROCARDIOGRAPHY . .. ..vovvneneenenenneneenenennsasenensnns 1235
By Samuel Bellet, M.D., and Thomas M. McMillan, M.D.
Introduction .................... L S I (. D 1235
The Role of the Electrocardiogram in Cardiac Diagnosis ......... 1235
The Instrument and Method ........... ...t iiiiiiiinnennn.. 1236
" The Normal Electrocardiogram in the Three Limb Leads ....... ¢ - 1238
Abnormalities and Variation of the Individual Waves in the e
Limb Leads and Certain Time Intervals ................. °. 1244
The  ATTBYIBINIAE . ..\ cov st vt inainoie o de'dds e mas’s s smasosse 1258
- The Normal Mechanism ............c.ciiiiiiiiiiiiinnennns 1258
Classification of Arrhythmias ...................... ... ..... . 1259
SN ATTRYERINIR ok o5 s oo s 505 b eie b s 5 85050 656 78 43 we e dibge 1259
Sinoauricular Heart Block ......... ERL DY L Mol ¢ ..1261
Prolonged Sinus Pauses (Cardiac Standstill) ................ %1261
Auricular Extrasystoles ..............ciiiiiiiiiiiiiiiii, 1261
Auricular Paroxysmal Tachycardia .......................... 1263
Auricular Disturbances Dependent on a Circus Movement ... ... 1264
Auricular Standstill .............. =5 R O AL IS 1o 5 1270
Auriculoventricular Heart Block ..........c.ciiiiineeeenn... 1270
Auriculoventricular Nodal Rhythm ............ R 1273
Ventricular Extrasystoles ...........cooiiiiiiiiinininnann. 1277
Ventricular Paroxysmal Tachycardia ...... o ebeatawm b fe on sb et S i m 1279
Ventricular Fibrillation ............... B 1281
THHEHE ALLOPDANS .o oo oo vises oo vois s meaislss sein e s s on @e s 1282
Intracardiac Electrocardiography .................... e b e . 1282 .
Esophageal Leads . .:u.:csenssnaaossbsnmsssesasmrsessond e ..1292
Unipolar Limb Leads & i..cwvs v it v caiin i e foiniaag o8 oo 20 1294
Patterns Observed in Unipolar Limb Leads .................. 1300
The Value of Unipolar Limb Leads .......................... 1304
.The Precordial Leads ..........ccvuenun.. ALt ekl P 1305
Standardization of the Precordial Leads ................... ...1305
Physiologic Considerations concerning the Use of
Precordial’ Lead: =« o ws oo v mgs o om b a0 os s 6l w60mg 5 o e 1309
Significance of the Electrocardiographic Deﬂectlons
(Bipolar and Unipolar Leads) ....................... 1311



viii

TABLE OF CONTENTS—VOLUME 2

CHAPTER

40. ELECTROCARDIOGRAPHY (continued)

41.

42_ ROENTGENOLOGY OF THE HEART AND GREAT VESSELS
By Harry E. Ungerleider, M.D., and Richard S. Gubner, M.D.

Methods of Examination ................ 00 e e eiiivaiises
Cardinc:Enlargement . ..c......... 00008 0000 v A i
Cardiac Measurements ........... s T e o R AR s
Measurementof the Aorta ..............ciiiiiiiiinnnnnnn..
The Pulmonary Vessels . .........ccoitiiiiiiiiniinnnnnannnn.
§pwiﬁe Typesof Heart Disease ...........covivieunennnnnnn

43. THE HEART IN DIPHTHERIA AND OTHER CONDITIONS
By Joseph A. Wagner, M.D., and John E. Strang, M.D.

IAPHEHETIA . o« v cneviee e i s oo s e R S e
TrYPanogomMIasiS: . . . .. cc e i sndidd inrin e f et b Rt
VArUS DIBCABEE- . s 5o b e s bisviinais mermiorbrsid mary b e s s R dasii o B 15
Rickettsial Diseases ............... P BT i e s
Bacterial DiSeases . ...........ivemeinene  wudaniiienasisen i
Fungus Diseases ................ e o Ay TSI o R 2

'I'HE BALLISTOCARDIOGRAM
By Isaac Starr, M.D.

- Introduction ................ o o B e NP
FHSEOTY .« v vvv et vnieoie os oo s isite o omm bne $0 aine s obmnit g ot Bk b i
INStruments .........ccoiuininrnennineneonsoseresonsainens
The Record and Its Genesis . ............coiiiiiunininenanen..
Clinical Studies ..:......couviiiniinrnnenecneencarmoesess
Utility of the Ballistocardiogram ................ ...........

Additional Precordial Leads ............ccoiivirnineen.n.

Significance of Tall R Waves in the Right Precordial Leads e
Myocardial Infarction ................ ... ciiiiiinennnn Waye
Coronary Insufficiency ...............coiiiiiiiiinnnennn  oun
Pulmonary Embolism ................ ... iiiiiiinnnnnnnn
Acute Pericarditis ............ .. it
Unstable T Waves; Effect of Posture on the Electrocardiogram. .
The Electrocardiogram in Altered Metabolic States............
Electrocardiogram in Infections and Intoxications ..............

The Electrocardiogram in Hypertension, Chromc Nephritis,

AN VIROMNTAL « o 5o 05006 s ausiiensis s Sy o e o s BOBEE G LSS
The Electrocardiogram in Avitaminosis ......................
The Electrocardiogram in Anemia ..........
The Electrocardiogram in Congenital Cardiac Anomalies . ...... :
The Electrocardiogram in Pregnancy ........................
The Electrocardiogram in Syncopal Attacks ..................
Artefacts in the Electrocardiogram ..................c.......
Procedure in Interpretation of Electrocardiographic Records )

....................................

..............

PASE

L 4



‘TABLE OF CONTENTS—VOLUME 2 ix
GHAPTER : PAGE o
: 43. THe HearT IN DIPHTHERIA AND OTHER CONDITIONS (continued) et
PEVOCATATEIR. o e v o aos s v sin ossioss sissia sisa s o oaiasisin oo s e 1524 . =
e eSO Tk SRR AP SRRt St 1526 . s
Neoplasms of the Heart . .........cccciiieiiiinsosnnsecestionses 1527
-44. PERIARTERITIS NODOSA ....................... Wese n s 8 5% o ahe i s 3 1531
ks By Marion A. Blankenhorn, M.D.
*45. THROMBOANGITIS OBLITERANS ( BVIERGER’S DISEASE) ................ 1539 .
By Oruille Horwitz, M.D.
46. ERYTHERMALGIA (ERYTHROMELALGIA) OF THE EXTREMITIES ... .. <7 ..1547 z
By dJ. Earle Estes, Jr., M.D., and Edgar V. Allen, M.D. ==
47. LYMPHEDEMA OF THE EXTREMITIES ..........00iuirinunnenennnnnnn 1555
By Edgar V. Allen, M.D. &
Noninflammatory Lymphedema ............................... 1556 «
Inflammatory Lymphedema .................................. 1558
Differential Diagnosis ................ccoiiiiiiinan... ....1561 °
Medical Treatment .......................... e R e 1562
Surgical Treament ............ ... ... ... .. ... o--1564
48. SuppeEN EMBOLISM AND THROMBOSIS OF ARTERIES OF THE EXTREMITIES. 1567 4
By J. Earle Estes, Jr., M.D. and Edgar V. Allen, M .D. gy
Recurrent Acute Arterial Occlusion .......................... ..1578 2
Efficacy of Medical Treatment ........................c....... 1578 - - >
49. THROMBOPHLEBITIS . .. .. .ututenennenene s enenenneeeanennns ....1581 ;
By Nelson W. Barker, M.D. : L
Complications and Sequelae ...................ccviiiininninn. 1589
PEAtINENE . . . . ..ttt iiineeninennreaeeioasenaonnssiessnnose 1591
» -
50. ACQUIRED ARTERIOVENOUS FISTULA, TEMPORAL ARTERITIS, AND e
AANEURTYEM 5 5e 2 4[5 5005 %5 886 510009 5000 000 e oiaie maiw b s oninie ra idiats o 1597
By Edgar H. Hines, Jr., M.D.
Acquired Arteriovenous Fistula ............................ ... 1597 !
Temporal Arteritis ........................... Sem e %o e 1601
o ¢ ANneurysm .............c.eineninnn. & as et o o s e e w86 s S 1604
51. ARTERIOSCLEROSIS OBLITERANS . ...............0c.00uu... eiiii,...1618 & iz
By dJerrold S. Lieberman, M.D., and Irving S. Wright, M.D. =
52. RAYNAUD’S SYNDROME; ACROCYANOSIS . ........ccovuuuuu.. e & oy 0 8 1637
By Irving S. Wright, M.D.
"Raynaud’s Syndrome .. .................o.iiiii e 1637
Acrocyanosis T T DI O 1645
BB NERORE NI i nuevnnniivcn s sopnstns smsmptn s sassuyls S ke 1649
H. O. McPheeters, M.D. s



Cardiovascular Disease

2






WILLIAM D. STROUD, M.D.
AND
MORRIS W. STROUD, 3rd, M.D.

; 30—

: Coronary Disease Including
Angina Pectoris

Introduction: The subject of coronary insufficiency, coronary disease, and
angina pectoris should be a most interesting one, not only because the
majority of patients seen by a physician will sooner or later suffer with
such a pathological picture but also because a large percentage of physi-
cians must expect to die with this condition. It therefore behooves us to
learn as much as we can concerning its diagnosis, prevention, and treat-
ment.

One of this chapter’s main objects is to leave with the physician a more
optimistic attitude towards the future of individuals suffering with coro,
nary insufficiency, coronary disease, angina pectoris, or a healed coronary,
occlusion. The term coronary disease implies atherosclerotic changes of
the coronaries with some diminution of the lumen. The term coronary in-
sufficiency implies inability of the coronary vessels to deliver enough blood
constituents to the myocardium to supply its needs with or without actual
coronary disease. Coronary insufficiency may occur secondarily in patients
suffering from pathology in the first part of the aorta, secondary anemja,
aortic valvular insufficiency, and other conditions that impose an increased

work load upon the normal myocardium. o*

At this point the facts should be stressed that usually the etiologic factor
in coronary insufficiency, coronary disease, angina pectoris, or a coronary
occlusion is one pathological picture, namely arteriosclerosis or athero-
sclerosis or both together with or without hypertension.

To urge optimism may seem strange when one realizes the enormous
toll this disease is taking in our country. But from a selfish standpoint we
should be optimistic. Such an attitude not only helps us develop a satis-
factory philosophy towards life while suffering from coronary disease, but
also prevents our patients from becoming unnecessarily discouraged. If so
discouraged they may visit advertising quacks or those not adequately
trained in medicine who may tell them there is nothing wrong with their
hearts and receive credit for successful treatment, since often these patients
can carry on useful active lives for many years. In this respect recent work
by many investigators has given us a much clearer picture of this disease.
Dr. Herman T. Blumgart has emphasized the race between the gradual
occlusion of atherosclerotic arteries and the development of adequate
collateral circulation. If the latter keeps abreast of the stenosing process,

’ -1001

N



1002

R. Vieussens first correctly described the coro-
nary vessels in 1715. In addition he noted the
diagnostic features of pericardial effusion and
gave the first description of aortic insufficiency
(1695) and mitral stenosis (1705).

CARDIOVASCULAR DISEASE

Edward Jenner, famous for discovery of vaccination

against smallpox, was the first (with C. H. Parry) tto

associate coronary artery d wi gil (1788)

proving his point when an autopsy revealed ossified and

?;nowed coronaries in the heart of his friend, John
unter.

Heberden, in 1768, in a scholarly treatise, gave the first clear-cut clinical description of angina
pectoris, establishing the condition as a disease entity. .

Brunton, in 1871, aoting a rise of the blood
pressure in some pauents suffering from
~ngina, the first to successfully employ
nitrites the treatment of the condition.

Herrick (1912) described coronary occlusion long fge-
garded as an occasional necropsy finding and, sefaraung
it from angina, firmly established the features o sudden
obstruction of the coronary arteries as a clinically recogs
nizable syndrome. y

TFIGURE 1. Pioneers in the Study of the Coronary Circulation

6
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CORONARY DISEASE INCLUDING ANGINA PECTORIS 1003

symptoms may be minimal or never arise during life despité postmortent
examination that may reveal severe major occlusions of the coronary ar-
teries with minimal scarring of the myocardium. If, however, the col-
lateral circulation lags or the occlusive process quickens, anginal symp-
toms may appear, only to vanish later as the collateral circulation regains
ground. If the diseased artery occludes suddenly or an exceptional load is
put upon the heart, an acute myocardial infarction may occur. Finally,
pain that persists following an infarct may disappear eventually because
*of the opening up of new channels. With this in mind, we can and should
give the patient a much more cheerful outlook than we could before such
a concept was developed.

The head of one of the largest insurance organizations in this country
has said, “It seems to me that most of the people you advise us to reject
for life insurance because of their hearts act as pallbearers for the ones
you tell us to accept.” This is a challenge. It seems natural for an indi-
vidual who knows he is not 100 per cent healthy from a cardiovascular
standpoint to take such care of himself that he may live longer than the in-
dividual who considers himself sound. This was first brought home to the
author while working with Sir James Mackenzie in 1920 at St. Andrews
in Scotland. At that time the “beloved physician” was sixty-seven years
old. Our attitude towards sudden death from coronary occlusion has
definitely changed in the last few decades. Recent reports suggest that less
than twenty-five per cent die suddenly in their first attack of myocardial
infarction. Statistics compiled from cardiologists and life insurance ‘com-
panies indicate that the survival following an initial myocardial infarc-
tion is much higher than previously expected. The rate of survival without
hypertension varies from fifty to eighty per cent at the end of five years
and ten to fifty-seven per cent at the end of ten years with slightly lower
figures for coexisting hypertension. In addition, most of the patients°®fol-
lowing their initial infarct are able to return to full-time work, the self-,
employed in over ninety per cent of instances, others in from fifty to
eighty per cent. T:hese studies include manual laborers as well as sedentary
workers. N

He gives his own case history: “A doctor active in a country practice.
In 1901, at age forty-eight, after running a short distance, heart became
very irregular (auricular fibrillation). The attack lasted two hours and
has not recurred up till now (1923). Since he was forty years of age, he
has noticed extrasystoles. Beyond playing golf, has taken no violent exer-
cise. In 1906, at age fifty-five, he had a severe attack of pain across the
chest and into left arm. The attack lasted two hours when he fell asleep
after 0.6 Gm. (10 grains) of veronal. Pain could be easily provoked at
times under special circumstances as walking in the cold air or after meals.
He found that walking %apidly for half a mile invariably produced this
sensation. Yet he can play golf in cold and windy weather in comfort—
the reason being that the effort is not continuous. Heart dulness extends
sust beyond the left nipple line. B.P. has varied during the past few years
140 to 170.
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" “At age seventy he still leads a fairly active life and, having noted the
circumstances that provoke the pain, is able to go about in comfort. As
soon as he stops walking it begins to pass off and in one or two minutes
it is entirely gone and he can walk quietly in comfort. Occasionally has
felt slight aching in left jaw and left side of tongue with an intreased flow
of saliva which precedes the pain in the chest.” .

FIGURE 2. Sir James Mackenzie. Approaching on the Royal and Ancient
Golf Course at St. Andrews, Scotland, June, 1920, twelve years following his
coronary thrombosis. His score was 82.

Sir James Mackenzie, at the age of sixty-eight, was still playing golf. In
his youth he had been a scratch player from the Royal and Ancient Golf
Club, and he played right up to 1922, fourteen years after his myocardial
infarct. He had to stop then because of breathlessness. He died in 1925,
seventeen years after his first coronary thrombosis. A

Finally, a few words are in order about the importance of coronary dis-
ease to-the population of the United States. Due to the recent preventive
and therapeutic advances in medicine, the life span of our citizens is in-
creasing tremendously. This increased duration of life brings with it mixed
blessings; the mortality from cardiovascular renal diseases in 1955 ac-
counted for three out of every four deaths rep:)rted among the Metro-
politan Life Insurance policy holders. About thirty per cent of the deaths
were directly attributable to atherosclerotic, arteriosclerotic, and degen-
erative heart disease. In other words, coronary artery disease at the pres-
ent time is the leading killer.
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ETIOLOGY 9

<One of the biggest advances in the prevention, diagnosis, and treatment
of cardiovascular disease in the last fifteen or twenty years has been a
recogmtlon of the-etiolugical factors so that now no physician is justified
in prognosmg and treating a case unless he is as nearly positive as he
possibly can be of just what the etiological factor is. These have now been
narrowed to four main groups: (1) Congenital. (2) rheumatic, (3) syphi-
Jitic, and (¢a) atherosclerotic, (4b) arteriosclerotic (with or without hy-

Ficure 3. This male patient experienced an anterior myocardial infarction
in October 1938 at age forty-six. After six months he returned to his former
oecupation of building truck bodies. He needed nitroglycerin at times until 1941
when he had a posterior infarction. Five weeks after this second infarct, he
returned to his job but needed nitroglycerin two or three times a week wuntil
January 1945. In December 1946 he was found to have diabetes with a blood
sugar of 247. He required nitroglycerin frequently until 1951 but has needed
none since then. During the summer of 1953 he had diarrhea and lost 9 Kg.
(20 pounds). In November 1953 a combined abdominoperineal resection of an
adenocarcinoma of the rectum was performed and the colostomy is functioning
satisfactorily at the present time. Six months to the day following his opera-
tion he went fishing and caught a 5.4 Kg. (12 pound) striped bass. ;

pertension). Although coronary insufficiency can develop secondary to any
of the first four factors, our primary concern is with the atherosclerotic
group, These are the patients who develop signs of coronary insufficiency
with angina pectoris and myocardial infarction with or without coronary
occlusion.

Atherosclerosis is no longer dogmatically identified with aging. It is
now clearly established that it is a disease. Although artherosclerosis may
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strike any arterial vessel in the body, its most important manifestation

is in the coronary arteries of men between the ages of thirty and sixty and

next in frequency in the cerebral vessels and the aorta. It is rare to find

symptoms or signs of coronary insufficiency in women until past the
>

FIGURE 4. Electrocardiograms of W. F. B. It is interesting that the above .
electrocardiograms remained” abnormal after 1941. The tracings on the left
above were taken just before his abdominal operation. Eight months later they
had returned to normal! He died a metastatic death on March 24, 1956.

menopause unless they are suffering from hypertension, diabetes mellitus,
or some chronic valvular heart disease. Studies in the last twenty-five
years have clearly established that atherosclerosis is a disease following
upon alterations in cholestrol—lipid-lipoprotein metabolism. Population
groups and experimental animals ingesting a diet rich in cholesterol-lipid
over the life span manifest a tendency for plasma cholesterol to rise post-
natally, remain at an elevated level in the early decades, and rise further
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in the later decades. Such population groups invariably experience an ex*
t2ndive morbidity and mortality due to atherosclerosis. Reduction in such
diets as caused by experimental withdrawal or the European experience
during World War II reverses this trend of atherosclerosis and the con-
comitant mérbidity and mortality. It should be noted in this regard that
the present day--“normal” American diet—rich in cholesterol-lipid
(derived in large measure from dairy and poultry products) is a relatively
recent innovation in nutrition.

Thus, we see that there are at least two and possibly more factors in-
volved in the production of atherosclerotic changes in human arteries. The
present concept lists the following:

An inherited factor and/or factors.

A high fat diet rich in cholesterol-lipid.

Sparing effect of estrogens.

Diabetes mellitus.

Inhalation of tobacco products (questionable). :

. With hypertension, inheritance of the “gpasmogenic aptitude” (?).

The well known evidence of a familiar tendency suggests the first factor.
The second factor has already been discussed and is available in the ex-
tensive literature. The estrogen sparing effect has been demonstrated ex-
perimentally as well as circumstantially in human morbidity and mor-
tality rates. The role that diabetes mellitus plays in the producéion ‘of
atherosclerosis is well known, even under rigid dietary control ang wéll
adjusted glucose blood levels. There is some question whether the disease
itself produces the changes or whether the administration of insulin to
diabetics over the life-span exerts a significant artherogenesis-intensifying
influence. Further studies are needed. The role of tobacco in the production
of atherosclerosis, particularly of the corenary arteries, is a highly’ contro-
versial one at the present time. Again, further well controlled studies’of a
more objective and clinical nature are necessary. The role of heredity or-
inheritance of emotional approach to life is a hard one to rule in or out.
Any physician with an extensive practice cannot have failed to observe
certain families in which from generation to generation there is an alatm-
ingly high death rate among the male members. In some families all the
males in successive generations die before the age of sixty from coronary
artery disease. Whether this is due to an actual inherited anatomical
weakness of the coronary vessels and/or the “spasmogenic aptitude” ap-

" proach to life is a highly controversial question.

There is no doubt that frequént emotional upsets, long hours of nervous
tension and mental concentration, inadequate vacations, excessive or pro-
longed physical effort indulged in sporadically by those past a certain
age, and excess of stimulants, may play some role in the production of
angina pectoris and ultimate myocardial infarction with or without coro-
nary occlusion or hypertension alone or accompanied by atherosclerosis.
However, it is highly unlikely that the psyche can ever produce coronary
atherosclerosis as it has never been conclusively demonstrated that there
is such an entity as spasm of the coronary or cerebral arteries. It is much
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