
Culprit only PCI versus Multivessel PCI in
primary intervention for patients with
Acute ST-segment elevation Myocardial

Infarction and multivessel disease.

Thesis for partial fulfillment of MD degree of cardiology
Submitted by

Marwan SaadMohamadSaad
M.B.B.Ch, MSc

Ain Shams University

Under supervision of

Dr. Ahmed Ibrahim Nassar
Professor of Cardiology - Ain Shams University

Dr. BassemWadeeHabib
Assistant Professor of Cardiology - Ain Shams University

Dr. Wael Mahmoud El kilany
Lecturer of Cardiology - Ain Shams University

Cardiology department
Faculty of Medicine - Ain Shams University

2013



i

بسم االله الرحمن الرحيم

وَ فِي أنَفُسِكُم  " 
"أفََـلا تُبصِروُنَ  

صدق االله العظيم
)٢١ياتالذار (



ii

Acknowledgment

irst and foremost, I thank ALLAH for helping and guiding
me in accomplishing this work.

I would like to express my sincere gratitude to the great
Prof. Dr. Ahmed Nassar, Professor of Cardiology, Ain Shams
University, firstly for giving me the honor to be his student and
for his great support and stimulating views. His active,
persistent guidance and overwhelming kindness have been of
great help throughout this work.

I must extend my warmest gratitude to
Dr.BassemWadee, assistant professor of Cardiology, Ain
Shams University, for his great help and faithful advice. His
continuous encouragement was of great value and support to
me.

Many great thanks for Dr. WaelMahmoud El-Kilany,
lecturer of cardiology, Ain Shams University, who has been the
real brother and whom fruitful thinking was behind the progress
of this work

Last but definitely not the least, I would like to thank
my family and my wife for always being there for me and for
all the suffering and hardships I made them face from the day I
entered this world. To them I owe my life.

F



Table of contents

iii

Table of contents

 List of figures iv

 List of tablesvi

 List of abbreviations vii

 Introduction 1

 Aim of the work 3

 Review of literature:- Chapter 1 : Acute STEMI – Definition and
Pathogenesis 4- Chapter 2 : Acute STEMI – Management27- Chapter 3: Primary PCI in a patient with MVD: How to

approach53

 Patients and methods 69

 Results 77

 Discussion 98

 Conclusions 106

 Recommendations 107

 Summary 108

 References 111

 Arabic summary-



List of figures

iv

List of Figures

- Figure1:Pathophysiologic events culminating in the acute

coronary syndrome. 19

- Figure 2:Coagulation cascade.21

- Figure3:Mechanism of platelet activation & aggregation22

- Figure 4:Delay times related to first medical contact 29

- Figure 5:Pre-hospital, in-hospital management, and

reperfusion strategies within 24 hours of FMC 31

- Figure 6:Percentage of males & females in both groups 79

- Figure 7:Percentage of each of the CAD risk factors in both

groups 80

- Figure 8:Percentage of the infarct areasin both groups 82

- Figure 9:Percentage of the infarct related artery in both

groups 83



List of figures

v

- Figure 10:Mean length of the non-culprit lesions (in mm) in

both groups 87

- Figure 11:TIMI flow grade before primary PCI in both

groups 89

- Figure 12:TIMI flow grade after primary PCI

in both groups 90

- Figure 13:MACE comparison between both groups95



List of tables

vi

List of tables

- Table 1:Absolute and relative contraindications to

fibrinolytic therapy       44

- Table2: Risk factors for CAD in both groups80

- Table 3:Percentage of infarct areasin both groups81

- Table 4: Percentage of infarct related arteries in both

groups83

- Table 5: TIMI flow grade before and after primary PCI

in both groups 89

- Table 6: MACE comparison between both groups 94

- Table 7: Contrast used in both groups 96



List of abbreviations

vii

List of abbreviations

ACC/AHA American College of

Cardiology/AmericanHeart Association.

ACS Acute coronary syndrome
ADP Adenosine diphosphate.

AMI Acute Myocardial Infarction.
BNP Brain natriuretic peptide.

CO Culprit-only.

CRP C-reactive protein
DAPT Dual antiplatelet therapy.

DM Diabetes Mellitus
ECG Electrocardiography.
FH Family History
FMC First Medical Contact



List of abbreviations

viii

HbA1c Hemoglobin A1c.

HDL High-density lipoprotein.
hs-CRP High sensitivity C-reactive protein.

ICAM-1 Intercellular adhesion molecule-1.

LAD Left anterior descending artery
LBBB Left bundle branch block
LCX Left circumflex artery
LDL Low-density lipoprotein.

MACE Major Adverse Cardiac Events.

MVR group MultivesselRevascularizarion group
NO Nitric oxide
NSTEMI Non-ST segment elevation myocardialinfarction
NT-pro BNP N-terminal fragment of pro-brain natriuretic

peptide.

OM Obtuse Marginal branch



List of abbreviations

ix

PCI Percutaneous coronary intervention
PDA Posterior descending artery
QCA Quantitative Coronary Angiography
RCA Right coronary artery
SR group Staged Revascularizarion group
STEMI ST segment elevation myocardial infarction
TNF Tumor necrosis factor.

UA Unstable angina
URL Upper reference limit.

VCAM-1 Vascular cell adhesion molecule-1.

VF Ventricular fibrillation
VT Ventricular Tachycardia
VWF Von Willebrand factor.



Introduction

1

Introduction

Acute myocardial infarction is one of the most important

causes of acute emergencies all over the whole world (Iqbal MJ et

al., 2008).

Myocardial infarction is either non-ST segment elevation

myocardial infarction (NSTEMI) or ST segment elevation

myocardial infarction (STEMI) (Grech ED et al., 2003).

Most cases of STEMI are caused by occlusion of a major

coronary artery and it represents about 30% - 40% of patients with

ACS.Coronary occlusion and reduction in coronary blood flow are

usually due to physical disruption of an atherosclerotic plaque

with subsequent formation of an occluding thrombus.

Concomitant coronary vasoconstriction and microembolization

may be involved to some extent (Fuster V et al., 2005).

Primary percutaneous intervention (PCI) was found to be

the treatment of choice for acute ST elevation myocardial

infarctionand according to the American College of

Cardiology/AmericanHeart Association (ACC/AHA) guidelines,
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STEMI patients presenting to a hospital with PCI capability

should be treated with primary PCI within 90 minutes of first

medical contact(Qarawani D et al., 2008).

Staged PCI is the recommended strategy for patients with

multivessel disease and stable hemodynamics according to the

ACC/AHA guidelines, however some other studies found that

multivessel PCI during acute myocardial infarction is feasible and

safe and that complete revascularization resulted in limiting the

infarct size and improving the acute clinical course (Khattab AA et

al., 2008) (Qarawani D et al., 2008).

Our study aimed at detecting the safety of the complete

revascularization strategy in patients with STEMI and multivessel

disease provided that the non-culprit lesions are simple lesions

which according to the ACC/AHA criteria of coronary artery

lesions are considered of high periprocedural success rate and low

complication rate(Kini AS, 2007).
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Aim of the work

To compare the in-hospital and short term (6 month)

outcomeof Staged PCI strategy (i.e. culprit lesion only PCI during

the primary PCI followed by PCI to other significant lesions in a

later session) versus multivessel PCI strategy in the setting of

primary intervention in patients presenting with acute ST segment

elevation myocardial infarction and multivessel disease (with non

culprit lesions of type A or B only) with no hemodynamic

compromise.
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Acute ST-segment Elevation Myocardial
Infarction – Definition and Pathogenesis

Acute myocardial infarction (AMI or MI), commonly

known as a heart attack, is a disease state that occurs when

the blood supply to a part of the heart is interrupted. The

resulting ischemia or oxygen shortage causes damage and

potential death of heart tissue. It is a medical emergency, and

the leading cause of death for both men and women all over the

world (Luepker et al., 2003).

Definition of Myocardial Infarction:

Recent "Universal Definition of Myocardial

Infarction" put by the recent 2012 ESC guidelines (Thygesen K

et al., 2012)as :-

 Detection of rise and/or fall of cardiac biomarkers

(preferably troponin) with at least one value above the 99th

percentile of the upper reference limit (URL) together with

evidence of myocardial ischemia with at least one of the

following:
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1- Symptoms of ischemia;

2- ECG changes indicative of new ischemia (new ST-T

changes or new left bundle branch block [LBBB]);

3- Development of pathological Q waves in the ECG;

4- Imaging evidence of new loss of viable myocardium

or new regional wall motion abnormality.

5- Identification of intracoronary thrombus by

angiography or autopsy.

 Sudden, unexpected cardiac death, involving cardiac arrest,

often with symptoms suggestive of myocardial ischemia,

and accompanied by presumably new ST elevation, or new

LBBB, but death occurring before blood samples could be

obtained, or at a time before the appearance of cardiac

biomarkers in the blood.

Risk Factors:

1- Non-modifiable risk factors:

 Older age

 Male gender (Wilson et al., 1998)


