
 

 

 

 
 

 

Essay 
 

Submitted for Partial Fulfillment of Master Degree in 
General Surgery 

 

 

 

Presented By 

Ahmed Mostafa Ali Ahmed Hashem 

 (M.B,  B.Ch.) 

 
 

Under Supervision of 
 

Prof. Dr. Reda Saad Mohammed 
Professor of General Surgery 

Faculty of Medicine – Ain Shams University 
 

Dr. Mohamed Elsayed Elshinawi  
Assistant Professor of General Surgery 

Faculty of Medicine – Ain Shams University 
 
 
 

Faculty of Medicine 
Ain Shams University 

Laparoscopic Repair of Incisional Hernia 
Versus Open Surgical Repair 

 



 

 

2011 
 

LIST OF CONTENTS  
 

Title            Page No 

 List of Abbreviations ......................................... I 

 List of Figures ................................................... II 

 Introduction ...................................................... 1 

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

 Review of Literature: 

 Chapter 1: Anatomy of the anterior 
abdominal wall ............................................... 4 

 Chapter 2: Pathophysiology of incisional 
hernia ............................................................ 45 

 Chapter 3: Etiology and Risk Factors ............. 56 

 Chapter 4: Clinical Picture and 
Investigations ................................................. 62 

 Chapter 5: Different Methods of 
Treatment ....................................................... 68 

 Chapter 6: Indications for Different 
Surgical Procedures ........................................ 76 

 Chapter 7: Advantage and Disadvantage 
of Laparoscopy and Open Repair .................... 80 

 Chapter 8: Techniques of Surgical 
Repair of Incisional Hernia ............................. 86 

 Chapter 9: Complications .............................. 143 

 Chapter 10: Outcomes .................................... 161 

 Summary and Conclusion ................................. 164 

 References ......................................................... 169 



 

 

 Arabic Summary ................................................  -- 



 

 

LIST OF FIGURES  
 

Fig. No.     Title             Page No 

1. Fascia of the anterior abdominal wall ............... 7  

2. Arrangement of fatty layer and 
membranous layer of the superficial fascia 
in the lower part of anterior abdominal wall ...... 7 

3. Segmental innervations (left) and arterial 
supply to the anterior abdominal wall 
(right) ............................................................... 9 

4. The External oblique muscle ............................. 12 

5. The Internal oblique muscle, after removal 
of the external oblique ...................................... 15 

6. The Transversus abdominis, Rectus 
abdominis, and Pyramidalis .............................. 17  

7. Segmental innervation of the anterior 
abdominal wall(left) and arterial supply of 
the anterior abdominal wall(right) ..................... 21  

8. Transverse section through the anterior 
abdominal wall, above the arcuate line ............. 27 

9. Transverse section through the anterior 
abdominal wall, below the arcuate line ............. 27 

10. Patterns of midline decussation of the 
aponeuroses .a) single anterior and single 
posterior lines of decussation b) single 
anterior and triple posterior lines of 
decussation c) triple anterior and posterior 
lines of decussation .......................................... 33 



 

 

LIST OF FIGURES (Cont.)  
 

Fig. No.     Title             Page No 

11. The concept of bilaminar aponeuroses of 
the external oblique muscles ............................ 35 

12. Deep arterial system. 1, Inferior epigastric 
artery; 2, superior epigastric artery; 3, deep 
circumflex iliac artery; 4, lateral vascular 
axis; 5, vertical vascular axis ............................ 36 

13. Superficial veins of the anterior abdominal 
wall and anastomoses between systemic 
veins and the portal vein ................................... 43 

14. Incisional hernia containing decreased wall 
enhancement small bowel loops with 
endoluminal fluid.  b Incarcerated medial 
incisional hernia due to multiple 
adhesions. The hernial sac contains small 
bowel loops and a small amount of fluid ........... 65 

15. Small medial paraumbilical incisional 
hernia that contains omental fat (arrow). 
Sagittal MPR reconstruction ............................. 66 

16. Small medial incisional hernia containing 
omental fat and vascular structure ................... 66 

17. Incisional hernia with significant loss of 
domain ............................................................. 74 

18. Trophic ulcer in skin overlying long-
standing hernia ................................................ 75 

19. Trans-fixation excision of unhealthy 
omentum in piece-meal manner ....................... 88 



 

 

LIST OF FIGURES (Cont.) 
 

Fig. No.     Title             Page No 

20. Simple fascial closure ....................................... 90 

21. Vertical overlap method. The margins of the 
aponeurosis are overlapped with a series of 
closely applied staggered interrupted 
sutures of monofilament no absorbable 
material ............................................................ 92 

22. Keel repair ........................................................ 94 

23. Da-Silva operation ............................................ 96 

24. Component separation  technique .................... 100          

25. Dissection of external oblique muscle from 
the internal oblique muscle .............................. 101 

26. Inlay graft ......................................................... 111 

27. Onlay Graft ....................................................... 112 

28. Sublay graft ...................................................... 114 

29. Combined onlay and sublay graft  .................... 115 

30. Wrap around mesh reinforcement of wound 
edges ................................................................ 116 

31. Modification of retromuscular Rives-Stoppa 
technique with preperitoneal retrofascial 
mesh placement ............................................... 119 

32. Operating theatre positioning of the 
procedure ......................................................... 121  

33. Initial access to the abdomen ............................ 125 



 

 

LIST OF FIGURES (Cont.) 
 

Fig. No.     Title             Page No 

34. Position of the three trocar ports in a 
patient with lower midline incisional  
hernia ............................................................... 126 

35. A patient with five hernial defects marked 
on the abdomen ................................................ 126 

36. Intestines and omentum in hernia sac .............. 128 

37,38. Adhesiolysis ................................................. 129 

39. Incisional hernial defect after reduction of 
contents ........................................................... 130 

40.  Bard Composix® Mesh ..................................... 136 

41. Mesh with sutures at four corners ..................... 138 

42. Instrument is passed through the 
abdominal wall with its suture .......................... 139 

43. A GORE-TEX DualMesh being anchored in 
place by a spiral tacker (arrow) ......................... 141 



Introduction and Aim of the Work 

 - 1 - 

Introduction 

Incisional hernia is one of the most common 

complications of abdominal surgery, with a reported occurrence 

rate of up to 20% after laparotomy (Read and Yoder, 1989). 

 The high incidence of hernia formation significantly 

contributes to both patient morbidity and health care costs 

(Beldi et al., 2006). 

 The risk factors for the development of incisional hernia 

include obesity, diabetes, emergency surgery, postoperative 

wound dehiscence, smoking and postoperative wound infection 

(van’t Riet et al., 2004). 

Incisional hernias enlarge over time, cause pain and/or 

aesthetic complaints. They can cause serious complications like 

bowel obstruction due to incarceration or strangulation. Patients 

suffer from these hernias and their quality of life aswellas their 

chances of employment are reduced (Den Hartog et al., 2008). 

Improvement of the quality of life is the major reason to 

seek surgical care (Urbach, 2005). 

Although a variety of approaches have been described to 

repair these defects, the results have been historically 

disappointing.  

Recurrence rates after primary repair have been reported 

to range from 24% to 54% (Read and Yoder, 1989). Risk 

http://www.ncbi.nlm.nih.gov/pubmed/16333538
http://www.ncbi.nlm.nih.gov/pubmed/16333538
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factors for recurrence include suture repair, infection, 

prostatism, and previous surgery for an abdominal aortic 

aneurysm (Luijendijk, 2000).  

 The incorporation of prosthetic mesh improved the 

durability of the repair regardless of the size of the hernia but 

surgery still resulted in recurrence rates of up to 34% 

(Luijendijk, 2000).  Repair of a recurrent incisional hernia has 

been associated with recurrence rates of up to 48% (Luijendijk, 

2000). 

 The recent advent of laparoscopic ventral hernia repair 

(LVHR) has offered promising outcomes by combining 

tension-free repair using a prosthesis with minimally invasive 

techniques, lowering reported recurrence rates to <10% 

(Anthony et al., 2000). 
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Aim of the Work 

Comparison between laparoscopic repair of incisional 

hernia versus open repair as regard indication, results, 

recurrence rate and risk of complications according to published 

data on international network. 
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Anatomy of the Anterior Abdominal Wall 

Anatomy of the Anterior                 

Abdominal Wall 

The anterior abdominal wall is formed above by the 

lower part of the thoracic cage and below by three sheet –like 

muscles in separate layers, an outer external oblique, an middle 

internal oblique and inner transversus abdominis. Anteriorly 

they become aponeurotic, fuse and form the sheath around the 

rectus abdominis. In the lower part of the rectus sheath there 

may be small muscle called the pyramidalis. The anterior 

abdominal wall is made up of skin, superficial fascia, and 

muscles and lined by extra peritoneal fat and parietal 

peritoneum (Snell, 1995). 

Layers of Anterior Abdominal Wall 

1.  The Skin: 

The skin of the abdominal wall varies in texture, tending 

to be thin anteriorly and thick posteriorly. Distribution of hair 

varies with sex, age and race. Natural tension lines of the skin 

are very constant and are of tremendous importance to the 

cosmetic appearance of healed incisions (Sinnatamby, 1999). 

An incision along a tension line will heal as a hair line scar, 

virtually invisible. While an incision across the lines will tend to 

heal with either a wide or a heaped up scar. The tension lines run 

almost horizontally around the body wall (Sinnatamby, 1999). 
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Anatomy of the Anterior Abdominal Wall 

2. Superficial Fascia: 

The superficial fascia of the abdominal wall consists, for 

the most part, of a single layer that contains variable amounts of 

fat. In the lower part, however, particularly in obese individuals 

the fascia differentiates into a superficial and deep layer, 

between which are superficial vessels, nerves and the 

superficial inguinal lymph nodes (Peter et al., 1999). 

Either of these layers may be multiple, but the extent and 

significance of subdivisions is disputed. The superficial layer is 

thick areolar in texture and contains a variable amount of fat in 

its meshes (Peter et al., 1999). 

Inferiorly it passes over the inguinal ligament to merge 

with the superficial fascia of the thighs. In the man this layer 

continues over the penis and outer surface of the spermatic cord 

in the scrotum, where it changes in character becoming thin 

devoid of adipose tissue and pale reddish in colour. In the 

scrotum it also contains smooth muscle fibers which form the 

dartos muscle (Peter et al., 1999). 

 From the scrotum it may be traced backwards into 

continuity with superficial fascia of the perineum. In the female 

it continues from the abdomen into the labia majorum and the 

perineum (Peter et al., 1999). 
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Anatomy of the Anterior Abdominal Wall 

3. Deep layer: 

The deep layer of fascia is more membranous than the 

superficial, and contains elastic fibers. The membranous layer is 

thin and fades out laterally and above, where it becomes 

continuous with the superficial fascia of the back and thorax, 

respectively. Inferiorly the membranous layer passes onto the 

front of the thigh, where if fuses with the deep fascia one finger 

breadth below the inguinal ligament (Snell, 1995). 

In the midline inferiorly, the membranous layer of fascia 

is not attached to the pubis but forms a tubular sheath for the 

penis or clitoris. Below in the perineum it enters the wall of the 

scrotum or labia majorum. From there it passes to be attached 

on each side of the margins of the pubic arch. Posteriorly it 

fuses with the perineal body and posterior margin of the 

perineal membrane (Snell, 1995). 

Clinicians often refer to the fatty layer of the superficial 

fascia as the fascia of Camper, the membranous layer where it 

is situated on the anterior abdominal wall, as Scarpas; and the 

membranous layer in the perineum, as Colle’s fascia (Snell, 

1995). 
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Anatomy of the Anterior Abdominal Wall 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 
 

Fig. (2): Arrangement of fatty layer and membranous layer of the 

superficial fascia in the lower part of anterior abdominal wall (Snell, 

1995). 

Fig. (1): Fascia of the anterior abdominal wall (Snell, 1995). 
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Anatomy of the Anterior Abdominal Wall 

Blood supply, nerve supply and lymphatic 

drainage of the skin and subcutaneous tissue: 

 Blood supply: 

The skin near the midline is supplied by branches of the 

superior epigastric artery, a branch of the internal thoracic 

artery, and the inferior epigastric artery, a branch of the external 

iliac artery. The skin in the flanks supplied by branches from 

the intercostals, lumbar and deep circumflex iliac arteries 

(Snell, 1999). 

The venous return from the subcutaneous tissue does not 

follow the arteries. The blood collected by the anastmosing 

network of veins that radiate away from the umbilicus. Below 

this level they pass to the great saphenous vein in the groin; 

above the umbilicus they run up to the lateral thoracic vein and 

so to the axillary vein (Sinnatamby, 1999). 

From the umbilicus a few paraumbilical veins 

accompany the ligamentum teres and drain to the left branch of 

the portal vein; they may distend in portal obstruction, giving 

rise, if the distension spreads to subcutaneous veins, to the 

caput medusa (Sinnatamby, 1999).  


