INCIDENCE OF HEMIBLOCKS IN RECENT

CARDIAC INFARCTION

THESIS
Submitted for the Partial Fulfilment & _——=- .
of M. S. in Cardiology
} " Jg
By . Q jplo

SHAWEAT ZAKI EL KHATTAM

! L
Supervised by _ ( Cf, S
Professor Dr. ALl RAMZY //S/f

Professor of Cardiology

Professor Drs HASSAN EZZ EL DIN
Professor of Cardiology

Dr: MAMDOUH EL ASHRY

Assist. Prof. of Cardiolopy

Faculty of Medicine

Ain Shams University -
P

1983

Central Library - Ain Shams University



ACKNOWL EDGEMENT

Ll e =

I would like to express my sincere thanks and
grat1tude to Professor Doctor ALI RAMZY Professor of
cardiology in Ein Shams University and Professor Doctor

T

————— —me - HASSAN-EZZ EL-DIN-Professor of Cardiology in Ein Shams

University for their kind guidance, supervision and
advice.

I am also grateful to Doctor Mamdouh E1 Ashry

assistant Professor of cardiology in Ein Shams
University for his help and co-operation.

I would also like to thank all the .Professors

and Doctors in the cardiology department for their
sincere help.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

PAGE

I Introduction 1
AIM OF THE WORK 3
I1 REVIEW OF THE LITERATURE _ 4
* ANATOMY OF THE CONDUCTION SYSTEM 4
* BLOOD SUPPLY OF THE CONDUCTION SYSTEM 15

* CONCEPT OF HEMIBLOCKS 21
- * CRITIQUE OF NOMENCLATURE 43
* DIAGNOSIS OF HEMIBLOCKS 47
111 MATERIAL AND METHODS 76
1v RESULTS 79
\'s DISCUSSION 84
* HEMIBLOCKS TRUE OR MYTH 88
* THE EXPERIENCE OF EIN SHAMS CENTER 90

* HEMIBLOCKS IN RECENT INFARCTION : DO

THEY NEED A SPECIAL MANAGEMENT 94
Vi CONCLUSION AND RECOMMENDATION 96
VII SUMMARY 100
VIII 103

REFERENCES

Central Library - Ain Shams University



I- INTRODUCTION

The large number of publications which in recent
years have dealt with the "Hemiblocks" is a proof of
the wide spread interest that they have created, In=-

terest in the changes produced by lesions in the major

fascicles of the left bundle branch is not net;w gince
early investiigators in 1917 such as Rothberger,

Winterberg had been concerned about them., However, for

many vears, results from—animel experimenis did not

greatly help in understanding the clinical patterns that
could be attributed to blocks in the major fascicles of
the left branch, This was mainly due to anstomic and
electrical differences existing between canine and human
hearts, Only in the last decade has it been properly as-—
sessed that in anesthetized primates and dogs (in which
the heart was artificially repositioned to resemble that
of adult individualsg) ¥blind" seciions of the major fas-
cicles result in characteristic axis shifts, which
(when seen in clinical electrocardiogram) can be attri-
buted to lesions in the major fascicles of the bundle

branch.

For some, the "hemiblocks"™ concept offered a rea=
sonable explanation of wvarious well-knmown eleciro -
cardiographic patterns which had been interpreted in
different ways, Others have been concerned with their

clinical significance, Most important in this respect
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are the implications regarding the prognostic velue of
"hemiblocks™ co-existing, or preceding, bundle branch

blocks, as precursors of more severe symptomatic atrio-
ventricular conduction disturbances, early recognition
of which could theoreticelly lead to prophylactic elec=-

" trical treatment of life-threatening situations,
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ATM OF THE WORK

The aim of this work is to find the incidence
of hemiblocks in patients with recent cardiac inf-
arction admitted to the BEin Shams c¢oronary care

unit since its establishment, the prognostic sig-

nificance in relation t0 the nature of hemiblocks
in those patienis and whether hemiblocks in recent

inferction need & special management.
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I1- REVIEW OF THE LITERATURE

ANATOLY OF THX CONDUCTICH SYSTEM

The S;puerode:

The sinus node (Figure 1)is = remnent of the right
horn of the sinus venosus. In postnatal life, it is

situated on the antero-lateral margin of the Jumction

between ithe superior vena cava and ihe right atrial

appendage.,

It is a zapering cylindrical structure, about
15 x 3 x 2 mn iIn size and surrounds the sinus node
artery, located above the crista terwinalis, less than

1 mm beneath the epicardium,

Wicroscopically, the node itself is made up of
dense connective tissue stroma formed of arranged col-
lagen and elastin framework, which surrounds, and is
adherent to the sinus node artery, Embeded in the
connective tissue stroma are two types of specialized
muscle cells, the P or pale staining cell and the T

or transitional cell,

The P cells are centrally locuted and connecied

with one enother and with the transitional cells. They
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are thought to be the source of the cardiac impulse

under normal circumstances. Tney are covoid or steil-
late, have sparse and primitive intercellular conne~

ections, and are the smallest of the neart cells

{5=10 mm in diameter).,

Blectronmicroscopic studies have showm that the

cytoplasm is relatively empty, +the nuclei are about

the same size as in coniracting cells, so that the
nuclei are prominent., The myofibrils are short and
sparse, consistent with the view that the P cells

have no contractile function,

P cells attach only tc P or T cells, never to
contractile atrial cells, The sparseness of the inter-
cellular connections between P cells or between P and
T cells explains the slow conduction in the sinus node

which is 0.05 meter /sec.

T cells, which are found in great sbundance in
the mammalian sinus node, are intermediate in sige s

structure and cellular organization btetween P cells

and contracting myocardium,

Central Library - Ain Shams University



Aorta

Superior vena cava

Left bundie branch

Sincatrial Anterior fascicle
node

Internodsl
pathways

Atrioventricular
node
Posterior

Bundle of His
fascicle

Purkinje systemn

Figure 1. Conduciing system of the heari.
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They are more elongated and larger than the P
cells. The myofibrils are mcore plentiful in T than
in P cells. T cells may attach either zo P cells or
to contracting myocardial cells. T cells qopnect di-

rectly to the internodal tracis.

The Internodal Tracts :

Pre—presence and functior of tmtermodal tracts
have been the subject of debate for many years., The
weight of evidence now strongly favours the existence
of three internodal pathways that preferemtially and
rapidly distribute the cardiac impulse irom the sinus
node to the atrio-veniricular (AV) node. These tracts
are the anterior, the middle {Wenckebach), and the pos-

terior (Thorel) tracts.

The anterior internodal tract :

Emerges from the anterior rim of the sinus node
and courses around the anterior margin of the superior
vena cava to enter the interatrial bundle of Bachmann,
it then turns ineriorly, near the anterior extremity
of the interatrial septum, and courses posteriorly and
inferiorly within the septum to enier the superior

margin of the afrio-ventricular node,
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The middle internodal tract:

Emerges from the superior position of the sinus
node, courses around the posterior aspect of the sup-
. erior vena cava, crosses the sinus interesvarum, and -
enters the interatrial septum, The middle tract then
traverses the mid interatrial sepium to enter the sup-

erior aspect of e atrio-ventricular node.

The posterior internodal {tract:

Emerges from the posterior border of ihe sinus
node, courses posteriocr to the superior vena cava and
down the crista terminalis fto the Zuatachian ridge ,
enters the interatrial sepfum superior to the coronary
sinus, and finally terminates in the posterior aspect

of the atrio-ventricular node,

In the mid portion of their course, the three
internodal tracis are widely separated in the inter-
atrial septum, However, as the tracts begin to con-
verge, they extensively intercomnect above and behind
the atrio=ventricular node, In man, the anterior and
posterior internodal tract seem to be the most consi-
ant and prominenti ones.

Histologically, the internodal tracis contain

sekipey er9ngmtod, and pale-staining cells that resemble
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purkinje cells in the ventricles, and are interspaced
with contracting atrial cells. Ome of the most im-
pressive funciional atiribuies of the internodal tracts
is their resistance to high extracellular Kt
concentration , property that they share with P and

T cells in the sipus node,

Interatrial Connections :

Bachmann's bundle, is a large muscle bundle con-
necting the right and left atria, It 1s Jjoined by the
anterior intermcedal traci soon after it leaves the
sinus node. Specialized fivers course superficially
in the interatrial bvand, anterior to the aorta o reach
the left atrium, The interatrial bundle serves o dis-
tribvute the cardiac impulse rapidly Trom its origin in
the sinus node to the left atrium. The middle and pos-
terior internodal tracts may also give off fibers to
the left atrium, but little is known about their anatomy

and physiological role,

The Atrio-ventricular (AV) Node :

The atrio-ventricular node (Fig. 1) lies just be-
neath the endocardium of the right atrium on the annu-
lus of the mitral valve, above the origin of ihe sepial

leaflet of the $ricuspid wvalve, and imrediately anterior
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10 the ostium of the coronary sinus,

It has a bent discoid shape, its concave suriace
resting against the mitral valve annulus and its con-
vex surface against ihe right atrial endocardium,

The internodal tracts terminate along its superior

and posterior margins,

2

node, the cells form tangled swirls with ample inter-

connections,

Superficizlly the individual cells in the atrio~
ventricular node tend to resemble sinus node T cells ,
but are some what shorter and wider. The cells in tne
mid portion of the atrioc-ventricular nrode are consider-
ably shorter and much more slender than are the conir-

acting myocardial celis. P cells are fewer in number.

The atrio-veniricular node is abundently supplied

by autonomic nerves,

The His Bundle :

The atrio~ventiricular bundlel (bundle of His)
ecerges from the anteroinferior border of the atrio —
ventricular node just below the right atrial endocar—

dium, Almost immediately after emerging from the atrio-
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ventricular node the bundle of His penetrates the cen-
tral fibrous body and courses inferiorly along the
membranous inter-ventricular sepium o the top of the
muscular inter-ventricular sepitum. Froma its origin to
its bifﬁraction, the Eundlc éf His is avout 15 mm in
length. On cross section, fthe atrio-veniricular bun-

dle sits astride the muscular inter-veniricular septum

ang nas & triangular appearance, Tze apex of the tria-
ngle points upward ftoward thne membranous interveniricu~
lar septum. The base of the friangle rests on top of
the muscular septum, with each cormer giving rise to a

bundle branch.

The atrio-ventricular bundle is the only normal
route for conduction of the cardiac ilmpulse between the

atria and the ventricles.

The bundle cof His is a thick cable-like siructure,
in which the muscle fibers show a prominent linear
orientation in the long axis. The individual fibers
are considerably larger than are the cells in ithe atrio-
venitricular node itself, Delicate conneciive tissue

septae divide the fibers of the His bundle into small

bundles of a few fibers each.

Central Library - Ain Shams University



