
         

  

                ثير التدخل الجراحي علي متلازمة أت
 اضطرابات الايضي

  
 رسالة مقدمة من

  مـ/ احمـد ماھـر عمـر مسلالطبيب
  جراحةالطب والريوس وبكال

 

 توطئة للحصول علي درجة الماجستير في الجراحة العامة
  

 إشرافتحت 
  عبد العزيز عويضة لعادأ.د/

  الجراحة العامة أستاذ
 ة عين شمسجامع

 

  يوحنا شھدى شفيق د/
 مدرس الجراحة العامة
 جامعة عين شمس

 
  كلية الطب

  جامعة عين شمس
2012 -2013 
 

 



 
 

Effect of Surgery on Metabolic 
Syndrome 

 
 

ESSAY 
     Submitted for partial fulfillment of master degree In 

general surgery 
 

By 
Dr. Ahmed Maher Omar Moslem 

M.B.B.Ch. 
 

Supervised by 
 

Prof. Dr Adel Abd EL AZIZ Ewada 
Professor of general surgery 

Ain Shams University  
 

Dr. Youhanna Shohdy Shafik 
Lecturer of General Surgery 

Ain Shams University 
 

Faculty of medicine 
Ain Shams University 

2012-2013 



 
 

بسم الله الرحمن 
 الرحيم 

 
قَالوُا سُبْحَانَكَ لاَ عِلْمَ لَنَا إلِاَّ مَا 
 عَلَّمْتَنَا إنَِّكَ أنَتَ الْعَليِمُ الْحَكِيمُ 

 

  صدق الله العظيم 
سورة البقرة آية 

)32(  
 



 

AACCKKNNOOWWLLEEDDGGEEMMEENNTT  

First of all thanks and gratitude to ALLAH  the merciful 

and the one who created me as I am and blessed me with the 

power of knowledge and intellect  and guided me through 

faith into life . 

Also great thanks to my MOTHER AND FATHER whom 

stood by me all those years and pushed me harder so I can 

progress and to reach up to this point in life and even more 

and thanks to my twin sisters who stand always with me 

providing support so thanks to my family that surely shaped 

me into the person I am today. 

I wish to express my sincerest and cardinal thanks to 

Prof.  Dr  Adel  Abd  EL  Aziz  Ewada Professor of general 

surgery Ain Shams University who had expressed so much 

sincere care and encouragement. , for his great support and 

valuable guidance during this study . 

Finaly but never the least I would also like to express my 

great thanks to Dr.  Youhanna  Shohdy  Shafik Lecturer of 

General Surgery Ain Shams University for his kind help and 

encouraging assistance in performing this work.  



 

 Chapter index 
 

 

CHAPTER INDEX  

Titles  Page 

Introduction…………………………………………… 1 

Surgical Anatomy……………………………………… 8 

Pathophysiology of Metabolic Syndrome…………… 15 

Clinical Presentation…………………………………. 41 

Investigation………………………………………….. 66 

Management of Metabolic Syndrome……..…………. 70 

Medical Treatment of Metabolic Syndrome………… 82 

Surgical Management of Metabolic Syndrome……… 102 

Summary………………………………………………. 160 

Reference……………………………………………… 169 

………………………………………الملخص العربي والخاتمة  

 



 

 List of tables 
 

 

i

LIST OF TABLES 

Titles  Page 

Table (1):  The Different Definitions of the Metabolic 

Syndrome………………………………… 7 

Table (2):  Clinical and laboratory measure of 

metabolic syndrome……………………... 69 

Table (3):  Metabolic Risk Factor……………………. 80 

 



 

 List of Figures 
 

 

ii 

LIST OF FIGURES 

Titles  Page 

Fig. (1): Stomach………………………………….. 10 

Fig. (2): A proposed mechanism to progression of 

the Metabolic Syndrome…………………. 16 

Fig. (3): Pathophysiology of the metabolic 

syndrome………………………………… 17 

Fig. (4): Insulin resistant cause and effect………… 18 

Fig. (5): Insulin receptor cascade…………………. 20 

Fig. (6): Insulin resistance………………………… 22 

Fig. (7): Propsed mechanisms for insulin resistance 

(A) The Randle Cycle. (B) The alternative 

mechanism……………………………….. 26-27 

Fig. (8): Management of the metabolic syndrome.... 73 

Fig. (9): Number of bariatric operations……..……. 103 

Fig. (10): Obesity treatment pyramid………………. 105 

Fig. (11): Scopinaro biliopancreatic diversion 

without duodenal switch………………….

 

116 

 

 



 

 List of Figures 
 

 

iii

Titles  Page 

Fig. 

(12a,b,c): 

Malabsorptive procedures. A: Jejunoileal 

bypass; B: Biliopancreatic diversion 

without duodenal switch; and C: 

Biliopancreatic diversion with duodenal 

switch and sleeve gastrectomy…………... 120 

Fig. 

(13a,b,c): 

Restrictive and combined procedures. A: 

Vertical banded gastroplasty B: 

Laparoscopic adjustable gastric band; and 

C: Roux-en-Y gastric bypass ……………. 123 

Fig. (14): Vertical banded gastroplasty…………... 124 

Fig. (15): Partial gastric transection greater 

curvature conduit ……………………….. 125 

Fig. (16): Silastic ring vertical gastroplasty………… 125 

Fig. (17): Kuzmak adjustable gastric band…………. 128 

Fig. (18): Lap adjustable gastric band ……………... 131 

Fig. (19): Sleeve gastrectomy………………………. 136-137 

Fig. (20): Gastric bypass with horizontal gastric 

stapling with roux gastrojejunostomy……. 140 

Fig. (21): Gastric bypass with gastric transection 

with loop gastrojejunostomy…………….. 

 

140 

 



 

 List of Figures 
 

 

iv

Titles  Page 

Fig. (22): Gastric bypass vertcal gastric division 

with interposed roux gastrojejunostomy 

and proximal silastic …………………….. 141 

Fig. (23): Roux-en-y gastric bypass………………… 142-143 

Fig. (24): Biliopancreaticdivertion with duodenal 

switch ……………………………………. 151 

Fig. (25): Gastric paceing…………………………... 154 

Fig. (26): Mini-gastric bypass………………………. 156 

 



 

 Introduction 
 

 

1 

INTRODUCTION 

It was over 80 years ago that one of the first metabolic 

syndrome appeared As KYLIN a Swedish physician described a 

clustering of hypertension hyperglycemia and gout. (Kylin, 

1923).  

In 1947 Vague in a landmark paper reported that a 

particular obesity phenotype upper body android or male-type 

obesity was associated with the metabolic abnormalities often 

seen with type 2 diabetes and with CVD. The clinical importance 

of the syndrome was highlighted some 40 years later by Reaven 

who described the existence of a cluster of metabolic 

abnormalities with insulin resistance as the central 

pathophysiological  feature and labeled it (syndrome x). 

Surprisingly Reaven did not include obesity a factor that 

has been linked with the metabolic syndrome in nearly all 

subsequent reports  (Vague, 1979) (Reaven, 1988) 

The metabolic syndrome has numerous names including 

the deadly quartet, syndrome x, and the insulin resistance 

syndrome  (Kaplan, 1989)  

Number of organization formulated definition these were 

concordant in what are the essential component of metabolic 

syndrome, glucose intolerance, obesity, hypertension and 
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dyslipidemia But all differed in the details. (DeFronzo, 1991) 

(Alberti and Zimmet, 1998) (Balkau and Charles, 1999). 

The first attempt at a global definition of the metabolic 

syndrome was made by a world health organization consultative 

group and published in 1999. According to WHO definition it 

was the physiological description of insulin resistance (measured 

by the euglycemic clamp) This definition identified several 

limitations of which the most important related to the use of 

euglycemic clamp to measure insulin sensitivity making the 

definition virtually impossible to use in either clinical practice or 

epidemiological studies (Alberti and Zimmet, 1998) 

Recognizing that the who definition might be too complex 

to apply in many setting and as it relied heavily on insulin 

resistance. The European group for the study of insulin resistance 

(EGIR) developed a modified version of the WHO definition 

which would be easier to use as it relies on fasting insulin instead 

of the euglycimic clamp to measure insulin resistance the EGIR 

definition still retained insulin resistance as an essential 

component on the basis that they believed that insulin resistance 

was the underlying cause of the metabolic syndrome, but 

restricted the use of the definition to those in whom insulin 

resistance could be easily and reliable measured. hence, people 

with diabetes were excluded from the definition, as the beta cell 

dysfunction characteristic of type 2 diabetes make estimates of 
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insulin sensitivity unreliable the EGIR definition also introduce 

waist circumference as the measure of adiposity and included 

modified cut points for the other components. (94cm for men and 

80 cm for women) (Lemieux, 2000). 

Two years later. The national cholesterol education 

program of the USA introduced the ATP3 designed to have 

clinical utility this definition did not include a specific measure 

of insulin sensitivity and adopted a less "glucose –centric" 

approach by treating all component with equal importance. 

notably it retained waist circumference as the measure of obesity 

(although with higher cut points than EGIR (102 cm for men and 

88 cm for women) the ATP3 definition has been popular because 

of its simplicity in that its component are easily and routinely 

measured in most clinical and research setting. (Lemieux, 2000). 

A modification of the ATP3 definition was also developed 

by the American association of the clinical endocrinology 

(AACE) based on the belief that insulin resistance was the core 

feature. The AACE listed four factors as "identifying 

abnormalities" of the metabolic syndrome and these were 

elevated triglycerides reduced HDL-C, elevated blood                   

pressure, and elevated fasting and post load of glucose. (Pascot, 

2000). 

The AACE excluded obesity as a component as they 

viewed central obesity as a contributory factor in the 
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development of insulin resistance rather than a consequence. 

(Couillard, 2000). 

A new definition from the international diabetes federation: 

(IDF). 

Clearly the development of these metabolic syndrome 

definitions over the years has led to considerable confusion .what 

was needed was definition that was useful for clinicians identify 

which person was at risk of type 2 diabetes and CVD and would 

facilitate epidemiological and clinical research into the metabolic 

syndrome. (The IDF consensus Worldwide, 2005). 

In light of the controversy over the various limitations in 

the current definition, the IDF decided that a more practical 

definition, which would be applicable globally for the 

identification of people at high risk of CVD. And diabetes was 

urgently required. A consensus group was formed comprising 

members of IDF. The primary aim of this group was to develop a 

new definition which would be clinically useful. (Eckel, 2005). 

The IDF group recognized that central obesity was an 

important determinant of the metabolic syndrome, and that there 

is a strong association between waist circumference, CVD and 

other component of the metabolic syndrome. In particular, 

visceral fat accumulation determined by CT scan has been 
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demonstrated to have close correlation with the development of 

metabolic and cardiovascular disease. (Matsuzawa, 1997). 

The consensus group also placed particular emphasis on 

the developing criteria for central obesity which would be 

appropriate for a wide variety of a population. Body mass index. 

Though widely used. Is not sufficiently sensitive to detect central 

obesity in different ethnic groups. (Lackland, 1992). 

The IDF consensus groups have a recommended cut points 

for central obesity based on waist circumference which are 

applicable to individual ethnic groups.   

It was also decided that the definition should be less 

(glucose –centric) and the IDF definition has states of glucose 

intolerance in a non-essential position, moreover it was 

recognized that since there are practical difficulties in accurately 

measuring insulin resistance it was omitted as a component as 

other components such as waist circumference and triglycerides 

are so highly correlated with insulin resistance, that few of those 

with insulin resistance would be missed. (Genuth, 2003). 

The IDF consensus group report has recommended further 

research on a comprehensive list of other components that  

should  possibly considered as addition in future definition of 

metabolic syndrome, the list include: tomographic  assessment of 

visceral adiposity and liver fat, adipose tissue biomarkers 
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(adiponectin, leptin). Apolipoprotein B, LDL particle size, formal 

measurement of insulin resistance and an oral glucose tolerance 

test, endothelial dysfunction, urinary albumin, inflammatory 

markers (c-reactive protein, tumor necrosis factor alpha, 

interleukin 6 and thrombotic markers (plasminogen activator 

inhibitor factor-1, fibrinogen). (The IDF consensus Worldwide, 

2005) (Matsuzawa, 2004). 

Nevertheless it would be prudent to suggest that new IDF 

definition is the final chapter for the metabolic syndrome 

definition and further research may stimulate modification. (Gale, 

2005). 

 

 

 

 

 

 

 

 

 

 

 


