USEFULNESS OF THE QTc INTERVAL IN
PREDICTING MYOCARDIAL ISCHEMIA IN
PATIENTS UNDERGOING EXERCISE
STRESS TEST

Thesis

Submitted for Partial Fulfillment of Master Degree in
Cardiology

By
Ashraf Salah Mohammed Shahin
M.B,B.Ch.; Cairo University

Under the supervision of

Prof. Dr. Khaled Abd Ellatif

Almeniawy

Professor of Cardiology,
Faculty of Medicine, Ain shams University

Dr. Hanan Hafez Zeidan

Assistant Professor of Cardiology
Faculty of Medicine, Ain shams University

Dr. Walid Abdelazim Elhammady

Assistant Professor of Cardiology
Faculty of Medicine, Ain shams University

Faculty of Medicine
Ain Shams University



>

|

Thanks to God who made me accomplishl
this work. i

Acknowledgment

I wish to present my heartfelt gratitude to Prof.

Dr. Khaled Almeniawy, Professor of Cardiology,
Faculty of Medicine, Ain Shams University for his
sincere concern and encouragement, guidance keenl
supervision, cooperation and kindness without
which this work would have been impossible.

I am greatly indebted to my dear Dr. Hananl
Hafez, Lecturer of Cardiology, Faculty of Medicine, *

Ain Shams University for her remarkable ideas, for
her time and effort in the supervision of this work. I

Definitely I would like to extend my sincerest =
thanks to Dr. Waleed Hammady, Lecturer of
Cardiology, Faculty of Medicine, Ain Shams _
University for his generous supportive guidance, =
extreme unlimited cooperation, understanding andl
direct superuvision. .

All thanks and love to my mother for all of her |
support and love and hard work which without I
wouldn’t have finished this work or any other work.






Introduction ... \
Aimofthe work ... \
Review of literature ... ...
Mthods of detection of ischemic heart
QALSCASES ... ¢
Introduction ... ¢
History and Examination................. ¢
Electrocardiography..........ooii.. o
Exercise Stress Testing................... Y¢
Echocardiography ... ¢y
Cardiovascular Magnetic Resonance..... ot
Computed Tomography of the Heart..... Y
Coronary Angiography.........oooo.. 1
Nuclear Cardiology ... z
QT INLETVQL ... Vv
Patients and methods.................................. VY4
Results ... VFA
DiscusSioNn ... V1
SUMMATY e VAS
Conclusion ... VAY
Recommendation ... VAA
References ..., VAQ



List of Tables

Table Title Page
No.

Review of literature tables:

\ Differential diagnosis of ST segment
elevation . ... 3
\ Speed of the treadmill in different
STAZES ..o YA
\ Indications for terminating exercise
EeSEING o Y4
¢ Complications of myocardial infarction
detected by echocardiography............. o)
° Risks of cardiac catheterization............. 9
1 Comparison between perfusion agents
1maging protocols ... AY

Results table:

Y Demographic, clinical characters and
drug intake of the studied patients...... VYA

A Analysis of the ST segment changes
during stress EGG ... Ve

q Outcome of the stress ECG test by
standard criteria..........oie, VEY

Ve Tcaam findings in the studied group.... VEY



List of Tablescont..

Table

Title

Page

Classification of abnormal Tecaam

FINAINGS .o

Relationship  between the QTc

prolongation at peak exercise and the
outcome of stress ECG...............oooooo

Clinical observations in the two studied
GTOUDS. .ttt

Comparing the results of stress ECG

using the standard criteria among the
studied groups ...

Comparing the results of stress ECG

using the standard criteria among the
studied groups ...

Prolonged QTc at peak exercise in the
two studied groups.....e

The specificity and sensitivity of the
positive and negative predictive value
of prolonged QTc interval at peak

exercise for the detection of myocardial
1Ischemia. ...

Results of stress ECG and/or QTc
prolongation in the two studied groups...



List of Tablescont..

Table
No.

Title

Page

AR

AR

The specificity and sensitivity,the
positive and negative predictive value
of using stress ECG and/or QTc

prolongation in  detection  of
myocardial ischemia...........................

Results of using both Stress ECG and

QTC prolongation in the two studied
DT OUDS et

The specificity and sensitivity, positive
and negative predictive value of using

both Stress ECG and QTC prolongation
in detection of myocardial ischemia ...

Extent of myocardial ischemia detected
by Tcaam study and its relation to QTc

Prolongation ...



List of Figures

Figure Title Page
No.
Review of Literature Figures
\ Electrocardiogram (ECG)................... 1
Y Pathophysiology of ischemic ST
elevation . ... VY
\ A oo year old man with ¢ hours of
"crushing" chest pain........oeeee. VY
¢ A va year old man with - hours of chest
PAIIY e s
o A or year old man with ischaemic heart
AISEASE ..o Vo
1 Giant TU Fusion Waves-KH ... VA
\4 The ST-segment deviation vector.......... A
A Direction of the ST-Segment Deviation
Vector in Different Occlusion Sites in
the LAD oo Yy
q Behavior of the ST-segment deviation
vector in infero-posterior MI ... \5
K Stress test . 5
V) Magnified ischemic exercise- induced
electrocardiographic pattern............... ¥\



VY An echocardiogram ..........ieecs ¢8
List of Figurescont..)
Figure Title Page

No.

VY Apical two-chamber view of a patient
with a remote inferior myocardial
INfarction.........o £

K An abnormal echocardiogram.................. £A

Yo Normal Doppler ultrasound............... o

‘1 An echocardiogram showed a circum-
scribed pseudoaneurysm of the lateral
wall of the left ventricle. .. ... o)

AR v-D parasternal short-axis view of the
papillary muscle level showing a large
inferior pseudoaneurysm............... oY

YA Assessment of myocardial infarction
and viability ... o

V4 Cardiac MRI picture shows the ¢
chambers of the heart using what is
called a "bright blood" technique............ ov

Y. Cardiovascular magnetic resonance
(CMR) stresses ventriculography in a
patient with left circumflex stenosis...... )



\R MRI looking at myocardial contractility . =¥



List of Figurescont..

Figure Title Page

No.

YY Cardiac CT 1is especially useful in
evaluating the myocardium, coronary
arteries, pulmonary veins, thoracic
aorta, pericardium, and cardiac
masses, such as thrombus of the left
atrial appendage ... Tt

Yy Computed tomography (CT) ... o

Y¢ The YD and yD MDCT ... .. e

Yo Severe stenosis of the distal left main
COTONAYY AYTEYY ..o o

AR A Coronary angiogram that shows the
left coronary circulation ... v

Yv Coronary angiogram. The arrow
indicates a blockage in the right
COTONAYY AYTEYY oo 1A

YA Abnormal  single-photon  emission
computed tomography 1images of
different extent and severity.................. "4

Y4 Planar y.\Tl scans 1n anterior
projection with exercise (left) and rest
images (right) in patient with inferior
myocardial infarction. ... vy

Y. Rest-redistribution vy.\Tl image........... YA


http://en.wikipedia.org/wiki/Coronary_angiogram
http://en.wikipedia.org/wiki/Coronary_circulation

)

Stress aamTec-tetrofosmin/rest y.\Tl

images 1n a patient with a low

likelihood of CAD



List of Figurescont..

Figure Title Page
No.
vY vD and rD quantitative display of
stress, rest and reversibility................ a)
vy Three-dimensional display wused to
evaluate global and regional wall
motion. The gated short-axis slices are
used to generate these images.............. Vo
Results Figures
v Sex distribution in the study group.......... VY
Yo Risk factor in the study group.........co..... Ve
¥ Drug intake in the study group................ Ve
AR Analysis of the ST segment changes
during stress EGG in the studied group  y¢.
YA Outcome of the stress ECG test by
standard criteria in the studied group..... Ve
¥4 Tcaam findings in the studied group..... VEY
£ Classification of abnormal Tcaam
AINAINGS o VEY
£ Relationship  between the QTc
prolongation at peak exercise and the
outcome of stress ECG in the studied
GLOUD e Vet



List of Figurescont..

Figure Title Page
No.
€Y Mean age value in the two studied
GLOUIDS e Ve
ey Sex distribution in the two studied
GLOUIDS e Voo
§¢ Incidence of risk factor in the two
studied groups ... Vo
£o Mean duration of exercise (minutes)...... Vo
€1 Percentage of positive and negative
during stress ECG using the standard
criteria among the studied groups......... VoY
£y Comparison of QTc interval at rest and
at peak exercise in the two studied
GLOUDS e Vot
¢A Comparison of QTc interval at rest and
at peak exercise in the two studied
GLOUDS e Vo
£q Specificity and sensitivity of the
positive and negative predictive value
of prolonged QTc interval at peak
exercise for the detection of myocardial
ISCR@MIA . yov



O

Results of the stress ECG and/or QTc

prolongation among patients of group I
and group L1

List of FigureS(Cont. .

Figure
No.

Title

o)

oy

oy

o¢

Specificity and sensitivity ,the positive
and negative predictive value of using

stress ECG and/or QTc prolongation in
detection of myocardial ischemia.........

Results of using both Stress ECG and

QTC prolongation among patients of
group I and group IL......i.

Specificity and sensitivity, positive and
negative predictive value of using both

Stress ECG and QTC prolongation in
detection of myocardial ishcemia.............

Extent of myocardial ischemia detected
by Tcaam study and its relation to QTc

prolongation ...



