10§lDé‘l_U'éloélD'él_u'élDé‘_Ué‘lo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, i L L ..:-:
et bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:cpw&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

datiy bl i gl | it
i '

” s
A
» 4
\Guinl

"“""h.‘

af

ot g

L 4

L

head) oz
wbls

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)&qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X W

A
i
o

S bt Wi
shoid)
il it ek

@ ASUNET

datiy bl i gl | it

it

=
) odd (s

*d

issh
9 Mol
i il (09 @i

Ny
alf galsadl oan Giss

* & ¢o

&

i
O e

o il Bl o unkitiad ] il
g il

&a‘:?.m

dlg g Sl Guiga
e died

RPN EET DY o
@ ASUNET

Shad) s
~—

m
Y
ﬂ' :
-

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)&qop)&qo-—
AN AN N NN N AN NEANTAE

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%Ié
?
%Ié




lO%lDé‘_U'éloélD'él_u'élDé‘_Uélo'élD'§l0'§lDé‘D%‘D%‘D%‘D%‘D%‘D%‘D‘X WDH
)

5, st BB --::_
e bl b k|
@ ASUNET

datiy bl i gl | it

op)ég-op)&m.—)@(qo-—)@(qcp)@&-c.—)@qo-—)@(qnp)@(—.w—)@(qop)@(qop)@l(o,..-)@(qo.-

A

W
AN AN N NN N AN NEANTAE

DélDé‘Dé‘lDéloélnﬂé‘lDé‘lDé‘Déloéloé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘Dé‘D'




g
§
§
§
§
§
§
§
;}
§
§
§
§
§
{
§
§
§

P e Ba
! i s La
e bl b k|
@ ASUNET

datiy bl i gl | it

m-)@(-o,—)&‘o.—)@(..;o-—)@(-:c,-)@&-c.—)@-m-—)@(qa-)@(—m—)@(qo.—)@(qop)@o,.-)@(..m—
O EH AT OSSOSO

¢
%é
?
%é
?
?
?
%é
¢
?
?
%é
?
%é
?
%é
?
%é




ce-i¥lo P y) €Y re—e b V7 Chs
I aJ/)U)‘MC“)/ /-/LJJ)L-—\ (\L;dlj LLS|__)
A (‘b\ NFEPA SN
Lw //The Relation Between Chronotropic Response
to Exe:c:se and Angiographic Severity
in Patients with Coronary
Artery Disease

* "
i
X .

Thesis

\) éﬂo// 2 Submitted in Partial Fulfillment for
= ’ - “Muster Degree (M.Sc.) in
\”/ *  Cardiology

By
Emanue¢l Louka Aziz
(M.B., B.Ch.)

(3.~ *? . under Supervision of

s
"t Prof. Dr. Samir Saleh Wafa
‘\)7'); Professor of Cardiology
Ain Shams University

3 Dr. Dr.

A * Mohamed Gamal Ahmed Abd El-Rahman

i Assistant Porf. of Lecturer of

o Cardiology Cardiology
Ain-Shains University Ain Shams University

5 £ . {23 FACULTY OF MEDICINE

) AIN SHAMS UNIVERSITY
£ L
; 4

\ 2000



L9
-
-, -
-
. .
[ S
PR
.
Y
-
\
I
.
L 3
- R
s

o



ACKNOWLEDGEMENT

First and foremost thanks to GOD rre most
kind and merciful

With great pleasure, I am honoured to express my deepest
gratitude and thanks to my Prof. Dr. Samir Saleh Wafa,
Professor of Cardiology, Faculty of Medicine, Ain Shams
University for his kind supervision, active support, continuous
encouragement, unlimited help, for his helpful guidance and
suggestion and for the time effort the devoted for supervision of this
work.

I was fortunate enough to gain help of Dr. MOhamed

Gamal Abd ElI-Bar, Assistant Professor of Cardiology,

Faculty of Medicine, Ain Shams University being thankful for him
for the sustained interest, honest assistance and cooperation he
offered throughout the study.

I wish also to express. my great thanks to Dr. Ahmed Abd El-
Rahman Sharaf-El-Din, Lecturer of Cardiology, Faculty of Medicine,
Ain Shams University for his faithful support cooperation and
patience with every step in my work.

I am deeply indebted to Prof. Dr. Diaa EI-Din Abu-
Shokk, Consultant of Cardiology and Manager of National Heart
Institute and to Prof. Dr. Adel Emam, Consultant of Cardiology
and Head of Cardiac Catheterization Laboratory, National Heart
Institute  for their sympathetic attitude and continuous
encouragement during the work. |

a3

T



ASAVLY



CONTENTS
Page

- INTRODUCTIO_N.AND AIMOF THEWORK . ... ... .. 1
- REVIEW‘OF. LITERATURE: |
A- Iséhaemic Heart Disease .. ... .. e 3
B- Exercise Stress Testing . .. ............... 20

C- Chronotropic Response to Exercise and its

Relation with Ischaemic Heart Disease . . . . . ... 37

D- Anatomy of the Coronary Arteries . .......... 45

E- Coronary Circulation . . . . ... ........... L. 56

F- Coronary Vascular Reserve . . ... ... ........ 58

G- Coronary Collateral System . .............. - 60

- MATERIAL AND METHODS . ... ............. 68
-RESULTS . . . ... ... .. .. .. . ... S 72
-DISCUSSION .. ... . . 102
-SUMMARY ... ... 108
-CONCLUSION . ................ T ... 113
-RECOMMENDATION . . . .................. 114
-REFERENCES . . ... ...... ... ... . ... ..... 115






Fig.

1)

2)
3)
4)
3)
6)

7
8)
9)
10)
11)
12)
13)

LIST OF FIGURES

Page
Coronary blood flow curve for increasing
levels of coronary stenosis . . . .. e e 5
Types of ECG response to exercise . .......... 33
Epicardial coronary arteries . ............... 46
Branches of left coronary system .. ........... 48
Branches of right coronary artery . . . .. ........ 54
Pathway and clinical significance of coronary
collateral circulation . . . .. ..... ... ... . ... . 66
Left main titanium . . ... ... ... ........... 84
Multiple vessels disease . ................ . 85
Proximal LAD and RCA ... ... ............ 86
Left circumflex and RCA ... .............. 87
Right coronary artery lesion . . ... ........... 83
Clinical parameters in patients and control group 94
Association between chronotropic parameters and
No. of diseased vessels . . ................. 98






Table
1)

2)
3)

4)
3)
6)
7
8)
9)
10)

11)

LIST OF TABLES

Page
Sensitivity, specificity and predictive value
of exercisetest . .. ... ... ... ... ... 30
Clinical data for patients and control group . . . . . . . 89
Exercise test and angiographic data for |
patients and control group . . ... ............ 89 |
Frequency and percentage of the clinical data for ‘
patients and control group . .. ............. .90
Comparison in clinical and ECG characteristics in
patients and control group . . . ... .......... )
Comparison in clinical characteristics of
patients and control group . ................ 93
Comparison in exercise test findings of
patients and control group . ................ 93
Comparison in exercise test and angiographic findings
of patients and control group . .............. 95
The relation between exercise test and angiographic
findings in patients and control group . ......... .96
Sensitivity and specificity of various
chronotropic parameters . ....... e 97
Mastertable .. ............ ... ... ...... 99






