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PREFACE

It has long been my contemplaition to wrile a concise

snd yet a comprehensive thesis in this subject,

It is a tedious work and time consuming that one

gets the information from large number of references to

be fully assimilaled.

1 agree that many points are superficially touched
to the extent that they are contirously slarming me, but
the fact that this thesis should be of moderate size keep

me quiet well,

In c¢ollecting the material from the +en cases, constant
observation and Zollgw up were mandstory, but it is regrattable
that rany of the investizeiions were nof done tolally or ai
the critical time mawing one to lay stress on clinical

Judgermernt and the expericence of thoss who teach me.

1 hope thav the =cope of tiis thesiz serves its aim

of collerting materials frox references and patients.

It is a pleessure 1o acknowledge the efforts of all
those who have helped in bringing this work tc¢ light. I
would like to express my grateful tharks to prof.G.M. Zizdy
who is a constant Taithful supervisor, he inspired me and

is wellcomed for any inquiry,to him I tender my best thanks
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I should like to take this oppartunity of thanking
those teachers of cardiology, Prof.A. Eisz, prof M, Ateia,
Profali. El-Demerdash Prof, M. Dayem, Prof., . Ezz Eddin &
Prof. A. Ramzi,

It is a great pleasure to acknowledge the help
received from my eolleagues who contributed so much,
in directing me to sound way and in eveluating physical
signs and labgratory data, withoui them no full material
regarding the cases could be collected. To them I tender

my best thanks.

uatafa D. Szlame
Cairo

July, 1976
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CHAPTER I

HEART FATLURE AFTER ACUTE MYQOARDIAL INFARCTION

Lofinition

Voltaire said, ®If you wish to confer with me, definc

your terns®,
So +fo start, is to defiinc the term heart failures,

In Oslexr's Texthook of Medicineg, 1892 edition no
special chopter on hecrt failure is found, but there is
description of hypertrophy & diltction with their signs

& synptons,.

Osler wrote : "Bxiensive diletation during severe

nuscular eiierot results in heox$ steain,

For months such & man, cifer physical exercise, may
be unfit foxr severe exertion or 7e may be permanantely
incepaciteted. In some wiy he hos overstrained his hecrt
cnd beccite broken winded", Osler continued "Exactly
wact has tcken place in these hearis we cannot say, but
their recerve force is lost ond with i¥ the power of
n2eving the demands in maintcining the circulztion during
sever exertlon®, Little was given by osler about coronary
artery disecse since he fogused on valvular lesions as

the underiying mechanism for dilatation,

In his book: "Mackenzie's Textbock of Hsart Diseace: 7,
Meekznzic deiined heart foilure as inability of heart
muscle to aaintain the circulation and that this failurc
of heart musele is due to the disturbance of the normal
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ndjustnent of the variocus foctors concerned in ths circulon--

tion,

Recently the following definitions arc applicabl: ¢

Circulotory failure means in~dcquacy of the cardio-
vascular system of providing nutrition to the tissu-
¢2lls end removing metabolic products from the cclls,
This nny be caused primcrily by either cardiac or

peripheral (non cardia.) conditions,

Cardice Peilure is a condition in which ths hcart is no
longer ckle to pump an edequate supply of blood in
rclation 40 venous return and in relation to the
nevabolic needs of tissues oi {he body at that portic-
uler moment,

Harrison &nd Reeves deiinec heert failure as th:
conditior. where the heart 1s cither mnable to receive

or to prooel the blood tnot 1s oifered i,

In nost patients with e¢lliiiezl heart feoilure, cordice
cutpuv 1s decreased, although it cfa be neroel or even
increcsed, In the lotter two situctiions, fz2ilure is
presentcl whenever bhere is Zabtlange betwecn the needs
of the body and the supply ol slood pumped by tlc heezi.,
So ccalltions ossceicted wita high output icilure, tih-
cerdice output may be normrl or higher thon nornal, but

still it does not 5 body's needse
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When abonrnal circulatory congertion occury as

a result of heart faliuwre, the term congestive heart
failure is used., Congestion ey be in puloonary,
systeanic eirculation or both, cnd nust be of cardinc
origin to validate the tern CHF to distinguish it

fron eirculatory overload or congestion e.g. increase
blood volume, increase venous return ... etc. Secondary
heart failure nay occur in circulatary overload when
there is discrepency between supply oI blood and needs

of ftissues.

In most instances congestive cardiae fallure
develops chronicelly with incretse 1n total blood
volume due to sodium and woter reteniion by the
kidney. 4Aaeute congestive hesr{ Icilure moy develep
due to zcuie myocardicl irnforection of the left
ventricle 'wiere there oy be ccute sulit ¢f blood
from the sycienie circulation to V¢ pulochory
circulation dus tc venocconsiricticon beiore sodium
and water retention occur.

Forvord fiailure is used %o imply thol nost of ths
patieni's synrntoms resulted irom low cardinoc output,
whereas baclumrd failure hos been used to inply that
nost of the potient'!s symptowms resulted from elevew
Tion of vernous pressure behind the failing veniricle.

Backward fcilure is usunlly chronis wicrecs forward
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failure is usually acute, Both conditions usually
coexist in patienis with hecrt failure, this is
exgmplified in patient with eardiogenic shock comp-
licating ceoute myocardial inferetion, Clinieslly, thesc
patients manifest a low cardiac output due to in~’zquctey
of hecrt as a punp and & dininished peripheral blocd
flow., This state is usuclly ccconpained by manifestotic:
of packword failure with congestion in both the pulnon-
ary ond systenic circularions, This is referred to powsr

failurec.

Left heart feilure and right hecrt failure are clinicel
terms wlhere the prinmory impcirment is of the left sid:
of the hecrt or of the right side of the heari respect-
ively. The ~ost comnmon couse ci elinical right sided
heart failurc is left sidec heort fzilurc, sincs bot:
sides o1 the heart are in o elrcult and kiochenical
changes ey contribute to corntrolatersal ventricular
Icilure.

Lezt sided failure is uscd in reference tc sympicnz

n

nge

4]
m
&

and signs c¢f elevoted pressurce ond ¢ ition in pulocoros

veins end cepillaries, risiat—sided feilure is used in

relerencc to symptoms and signs cf eglevated pressurces

cnd congostion in the systenic velns and coapillcries.

Latent hoart failure ic sczid to be present when it become.

Lpporont under  ouly conditions oi increased stress L. L
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exercise, iever, emotion ... ¢tc, but not apparent ot

rest.

Compensated heart failure prescnts when failure is
compenscied as a result of normel compensatory mechan—
isms i.e. increased synmpathetic dischaonge, increased
blood volume or hypertrophy, &8 o result of improve-
nent in pyocardicil function dus to administretion of
digitalis or by diuresis if fluid retention has been
excessive, Diuretics relileve synptoms of congestion

but seldon réally conpensate for ventricular function.
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CHAPTER II
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PHYSIOLLGICAL ASPECIS OF THF MYOQCARDIUM

Tirastructure of Myofiprils

Myocardiol cell contains hundreds of parallel ayofibrils
natween then e&re rows of nitochondriz, the latier composc
stween 25 & 50% of the entire nyocordial mess. The nyofi-
5733 oxhibits & periodic pattern of dark & light areas whic:
2z formed by & repeating norphologic & funetionol unit, ths
sorcomerc. St rooneres, ecch is 1,5 = 2.2 un long depending
-n ths degrss of relaxation or contraction of pyofibril, orc
3 -parated ironm each other by Z band., The thin filament
r-asures 1 un in length and is coaposed nainly of actin
~olccules & some iroponyosin B, © contractile protein, the
“4vick fileonent nmeasures 1.5 um in length & is composed of
myos’n., Cverlapping of the 2 {ilrcunts gives tie myoliivriics
+ngir sirictions., The dark énd l1:xnt zones in tme stxcoper:

oo tne copiiscal counterpart of tiic Zelotion between tic thin

Q

~ri taick iilcments. On either direction of the 2 band axnc
~itirding Inte odjocent staxcomeres 1s the lighd cree, I
aanl, composed of thin cetir Iiloments only, the central
dorkor ares tetweocen the two peripierclly loccted I bands

i cadled the 4 pand (enisoiropic under polexized light).

o ronz is o lighter band crossing o band & contcins only
i.e thick nyosin filaoments, where the lotter interdigitete

“.in knoblilke excrescences in the oenter of the H zcne,
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there is o thin line, M line, which srobably results from
optical superimposiion of the irternyesin cross bridges.

So sarcomere is composed from onc end to the other, 2 band,
I band, 4 band with lighter zone H & central M line, I bond
and the 2 bond. In trensverse section of the myofibril,
only thick filconents are observel 1in i z0ne, arranged in
hexogonal poitern, in the I band only thin octin filenents
which are evenly spaced con be secn, in & band lateral to

H zone, six thinwmtin filenents suzrocunding one thick my-
osin filement forming & reguler nexazcnal patiern, each
hexagonal group is surrcounded & t its points by six thick
nyosin filements, connecting bridges between thick and thin

filaments con be Seen.

Kyosin is & protein wiih & long thin t2il ond a
globuler hecd, nyosin molecule, by siiort periods cof tryptic
digestion, cca be splitted ints Wwo comporents, H (heavy)
meromyosin enl L {light) ocromycsin, 4T pase cotivity of
nyosin is coeniined to globuler netx wwhich is port ol H
pmeronyosin irogacnt. Boch nyosin oclecude hes 1 win
globulexr hends at one end ol the ncliguls, and both heads
nossess 4T Prse activity. Between 200 - 300 mclecules of
nyosin cre crranged side by side with pairs of globular hecds
protrudins; in o spiral. Kkyosin :i%c 2 central bare ares in
the middle oi the thick myosin f laoment in which no heads
project, erd telieved to result Iroz reverszl inthe polorivy

~
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of the individual myosin molecule. In both helves of the filament

the globwlar heads of myosin molecules are directed ewny
from the centre, In the centrzl region of the filament
only the tails of myosln molecules are present and no
projections seen, AT Pase cetivity of, and content of
sulthydxyl groups in, cexdizc nyesin are less then skele-

tal muscle myosin.

Cardizc actin, like skcletal cetin, exists in two
formg G metin, a globulcxr protein and F actin, a fihrcus

polyner of G cctin.

Tropomyosin cccurs in Z hand and in associetion with
thin filament binding well to F actin, Troponin is o
globular protein and foras o stable couplex with tropony-
osin but not with P cctix unless troponmyosin is present.
It is troponin which coniers calcium sensitivity on
n-turel actenyosin and myciibrils, but tropomyesin is ec=-
essl ry tc allcow the ctizciinent of tropecrnin to the thin
iilamsents, Troponin bhinds ezlciuz evidly ond will cccount
for Thc tetel exchangecblic ctleium of the contractile

protein systen.

Mechaonism of uscle Contrceilon

The sliding filament hypotliesis cf Huxley end Honson
for skeletol nusecle is cpplicnble to the myocardiun, Iurlng
¢ontroetion, myoeardizl sargzcmerc length is shortenied and
g8c nyoiibrils, by approsciing oif the two opposite Z bonds

without reduction in lengtii ocr the tws filaments, len~ih of
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4 bani remaind the s sme, while the width of I band

decrenses and the H one concomitantly decreased Qpprox=
imntely the same amount, so thet the length of the thin
filanent alsc does not change. In maxinmun contractlion
the Z line appears to fuse with the edges of the & band
and the thin filaments & ppecr to overlap in the center
of the sercomere. The force thov & auscle can develep

is reloted to the degree of overlep between the thick

and the thin filanents, & naxicun iorce coincides with

£ nexinun overlep. If 2 nuscle is sufficiently stretched
to the extent of less of overlcp, no tension develops.
whet chenged is only the relotion beitween the two sets

of filenents which possibly slide past each other. The
actin filcments are pulled towexd the center of the
sarconere by linkages between nyosin and actin filaments
during contraction, ATP cse ccvivity of myosin end the
ability oi .yosin to bind octin cxe confined to H mero~-
oyosin hecds which projeet from taiek filementy in 2 spixcl.
Troponin nasks the site for the Interaction ¢ F setiin
with nyosin hecd, when c¢clciuz ilons bind troponin, the
active siies on cctin are unncsked, allowlng ayosin hecds
to forn oxoss bridges w ith I zetin with subsequent grect
potentiction of ayoein ATP zsc¢  activity. ATP is split,
bridges arc¢ broken and rxeforiwcld &t adjecent sites on thin
filanent ond sontraction cccurs. Davies suggested that

e¢nleiam lons {orm chelotc linis between ATP bound in H
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