
 

 

يان دراسة العلاقة بين سمك البطانة الجدارية للشر
السباتي وقصور الشريان التاجي في مرضي السكر  

المصريين باستخدام المسح الذرى ( من النوع الثانى)
 بالمجهود

 رسالة
 توطئة للحصول على درجة الماجستير فى

 أمراض القلب والأوعية الدموية

 مقدمة من

 أحمد محمد حامد الشاذلي/ الطبيب

 بكالوريوس الطب والجراحة

 تحت إشراف

 ح  الدين حمدى الدمردا صلا .د.أ
 أستاذ أمراض القلب والأوعية الدموية

 جامعة عين شمس -كلية الطب 

 حازم محمد رضا خورشيد./ د

 مدرس أمراض القلب والأوعية الدموية
 جامعة عين شمس -كلية الطب

 كلية الطب
 جامعة عين شمس

2111 



 

 

INCREASED CAROTID INTIMA-MEDIA THICKNESS AS 

A PREDICTOR OF THE PRESENCE OF ABNORMAL 

MYOCARDIAL PERFUSION IN TYPE 2 

DIABETES MELLITUS 

Thesis 
For partial fulfillment to master degree of 

Cardiology 

By 

Ahmad Mohamad Hamed Elshazly 

M.B.B.Ch. 

Under supervision of 

Prof. Dr./ Salah El-Din Hamdy Eldemerdash 

Professor of Cardiology 

Faculty of Medicine, Ain Shams University 

Dr. Hazem Mohamed Reda Khorshid 

Lecturer of Cardiology 
Faculty of Medicine, Ain Shams University 

Faculty of Medicine 

Ain Shams University 

2011 



 

 

 

 

 

 

  

  قَالوُا سُبْحَانَكَ قَالوُا سُبْحَانَكَ 

  لاَ عِلْمَ لَنَالاَ عِلْمَ لَنَا

  إلِاَّ مَا عَلَّمْتَنَاإلِاَّ مَا عَلَّمْتَنَا

كَ أنَتَ  كَ أنَتَ إنَِّ   إنَِّ

  الْعَليِمُ الْحَكِيمُ الْعَليِمُ الْحَكِيمُ 
  صدق الله العظيمصدق الله العظيم

الآية الآية   البقرةالبقرةسورة سورة 
((2323)) 



 

 

Acknowledgement 
t is a great thing to feel success and have the pride of 

achieving all what is always aspired.  Nevertheless, one 

must not forget all those who usually help and push him 

onto the most righteous way that inevitably ends with 

fulfillment and perfection. 

When the instant comes to appreciate all those 

kind-hearted people, I soon mention Prof. Salah 

Eldemerdash, Professor of Cardiology, Ain Shams 

University, the person who gave me the honor to be his 

student.  He really helped me by his precious opinions 

and contributive comments that served much in the 

construction of this work. 

Great thanks are also due to Dr. Hazem 

Khorshid, Lecturer of Cardiology, Ain Shams 

University, whom fruitful thinking was behind the 

progress of this work.  He was always there to care, 

support, encourage and provide constructive pieces of 

advice in every possible way. 

I cannot forget the help of the medical staff 

and nursing in our Cardiology department for their 

cooperation in the practical part of this work. 

I would also like to record my thanks and 

sincere gratitude to my family for their great help 

and support throughout the work. 

I 



 

 

Contents 

Page 

Introduction ............................................................  1 

Aim of the Work .....................................................  3 

Review of Literature ..............................................  4 

Chapter 1: Atherosclerosis and Diabetes 

Mellitus ..........................................................  4 

Chapter 2: Arterial Intima Media 

Thickness .......................................................  27 

Chapter 3: Role of Screening for 

Asymptomatic Coronary Artery Disease in 

Patients with Type 2 .....................................  54 

Patients and Methods ............................................  62 

Results ....................................................................  72 

Discussion ...............................................................  97 

Summary ................................................................  108 

Conclusions .............................................................  111 

Recommendations ..................................................  112 

References ..............................................................  113 

Appendices ..............................................................  141 

Arabic Summary ....................................................   



 

 

List Of Tables 

Table Title  Page 

  No. 

1 Gender distribution among the study 

group ........................................................  72 

2 Hypertension distribution among the 

study group ..............................................  74 

3 Smoker distribution among the study 

group ........................................................  75 

4 Distribution of dyslipidemia among the 

study group ..............................................  76 

5 Distribution of those with positive 

family history of premature ISHD 

among the study group ............................  77 

6 Distribution of those on oral hypo-

glycemic treatment among the study 

group ........................................................  78 

7 Distribution of results of MPI 

(Myocardial Perfusion Imaging) with 

stress among the study group .................  80 

8 Distribution of those with carotid 

plaques among the study group ..............  81 



 

 

List Of Tables (Cont..) 

Table Title  Page 

  No. 

9 Correlation of R.CIMT and L.CIMT 

with gender ..............................................  83 

10 Positive correlation between CIMT and 

age ............................................................  85 

11 Correlation between CIMT and type of 

treatment received for DM ......................  86 

12 Correlation between CIMT and 

duration of DM ........................................  86 

13 Shows significant positive correlation 

between CIMT and existence of carotid 

plaques .....................................................  87 

14 Shows significant positive correlation 

between CIMT and dyslipidemia ............  88 

15 Shows no significant correlation 

between CIMT and smoking ...................  89 

16 Shows no significant correlation 

between CIMT and positive family 

history of premature ISHD .....................  90 

List Of Tables (Cont..) 



 

 

Table Title  Page 

  No. 

17 Shows no significant correlation 

between CIMT and hypertension ...........  91 

18 Shows significant positive correlation 

between L.CIMT and stress MPI ............  92 

19 Shows significant positive correlation 

between R.CIMT and stress MPI ...........  93 



 

 

List Of Figures 

Figure Title  Page 
  No. 

1 Schematic diagram for the endothelial 

cell  ...........................................................  5 

2 Schematic diagram showing arterial 

wall layers ................................................  7 

3 Schematic diagram showing stages of 

atherosclerotic affection of an artery ......  9 

4 Anatomy of carotid artery .......................  45 

5 Branches of the external carotid artery ..  48 

6 The patient and the operator position 

during carotid duplex scanning ..............  51 

7 Showing the ICA, ECA and CCA ............  53 

8 Distribution of gender among the study 

group ........................................................  73 

9 Distribution of hypertension among the 

study group ..............................................  74 

10 Distribution of smokers among the 

study group ..............................................  75 

List Of Figures (Cont..) 



 

 

Figure Title  Page 
  No. 

11 Distribution of dyslipidemia among the 

study group ..............................................  76 

12 Distribution of those with positive 

family history of premature ISHD 

among the study group ............................  77 

13 Distribution of those on oral hypo-

glycemic treatment among the study 

group ........................................................  78 

14 Distribution of results of MPI (Myo-

cardial Perfusion Imaging) with stress 

among the study group ............................  80 

15 Distribution of those with carotid 

plaques among the study group ..............  82 

16 Correlation of R.CIMT and L.CIMT 

with gender ..............................................  83 

17 Strong positive correlation between 

L.CIMT and R.CIMT ...............................  84 

18 Positive correlation between CIMT and 

age ............................................................  85 

List Of Figures (Cont..) 



 

 

Figure Title  Page 
  No. 

19 Shows no significant correlation 

between CIMT and type of treatment 

received for DM .......................................  86 

20 Shows significant positive correlation 

between CIMT and dyslipidemia ............  88 

21 Shows no significant correlation bet-

ween CIMT and smoking ........................  89 

22 Shows no significant correlation bet-

ween CIMT and positive family history 

of premature ISHD ..................................  90 

23 Shows no significant correlation bet-

ween CIMT and hypertension .................  91 

24 Shows significant positive correlation 

between L.CIMT and stress MPI ............  92 

25 Shows significant positive correlation 

between R.CIMT and stress MPI ...........  93 

26 ROC curve for sensitivity and specificity 

of carotid duplex in detection of CAD by 

measuring carotid IMT .............................  94 



 

 

List Of Figures (Cont..) 

Figure Title  Page 
  No. 

27 Shows normal IMT (0.85mm) of the 

RCCA of a 53 years old female patient 

(case No 5). MPI for this patient was 

normal ......................................................  95 

28 Shows increased IMT (1.14mm) of the 

right carotid bulb of a 55yrs old male 

patient who was smoker, hypertensive. 

This patient had moderate ischemia 

detected in RCA territory ........................  95 

29 Shows a carotid plaque in the left CCA. 

With non-obstructive flow. 55yrs old 

male patient who was smoker, hyper-

tensive. This patient had moderate 

ischemia detected in LAD territory ........  96 



 

 

List Of Abbreviations 

 

ABI Ankle-Brachial Blood Pressure Index 

ACAPS Asymptomatic Carotid Artery Progression Study 

ACC American colleague of cardiology  

ACE Angiotensin converting enzyme 

AHA American Heart Association 

AoIMT Aortic intima media thickness 

BP Blood pressure 

C3 Complement 3 

CABG Coronary artery bypass grafting 

CAC Coronary artery calcification 

CAD Coronary artery disease 

CCA Common carotid artery 

CFVR Coronary flow velocity reserve 

C-GMP Cyclic guanosine monophosphate 

CHD Coronary heart disease 

CIMT Carotid intima media thickness 

CNS Central nervous system 

CRP C-reactive protein 

CT Computed tomography 

CVD Cerebro-vascular disease 

 DM Diabetes mellitus 

DSA Digital subtraction angiography 

EBT Electron beam tomography 

ECA External carotid artery 

ER Endoplasmic reticulum 

FBS Fasting blood sugar 

FH Family history 



 

 

FMD Flow-mediated dilatation 

FN False negative 

FP False positive 

GDM Gestational diabetes mellitus 

HDL High density lipoprotein 

HMG-CoA Hydroxymethylglutaryl coenzyme A 

hsCRP High sensitive C-reactive protein 

HTN Hypertension 

ICA Internal carotid artery 

IDDM Insulin dependent diabetes mellitus 

IFG Impaired fasting glycemia 

Ig Immunoglobulin 

IGT Impaired glucose tolerance 

IHD Ischemic heart disease 

IL Interleukin 

IMT Intima media thickness 

IRS Insulin resistance syndrome 

ITA Internal thoracic artery 

KAPS Kuopio Atherosclerosis Prevention Study 

LDL Low density lipoprotein 

LIMT Left intima media thickness 

Lp Lipoprotein 

LV Left ventricle 

LVEF Left ventricular ejection fraction 

MCP-1 Monocyte chemoattractant protein 1 

M-CSF Macrophage colony stimulating factor 

MHz Mega-hertz 

MODY Maturity onset diabetes of the young 

MRA Magnetic resonance angiography 

MRI Magnetic resonance imaging 



 

 

NASCET 
North American Symptomatic Carotid 

Endarterectomy Trial 

NGT Normal glucose tolerance 

NIDDM Non-insulin dependent diabetes mellitus 

№ Number 

O2– Superoxide anion 

Oral HG Oral hypoglycemic drug 

P Probability of chance (significance)       

PAD Peripheral arterial disease 

PET Positron emission tomography 

PPBS Postprandial blood sugar 

RIMT Right intima media thickness 

SD Standard deviation 

THR Target heart rate 

TIA Transient ischemic attack 

TN True negative 

TP True positive 

UTI Urinary tract infection 

VD Vessel disease 

VLDL Very low density lipoprotein 

WHO World health organization 

 


