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Background: 
Ever since the birth of modern surgery in mid 
nineteenth century, abdominal incisions added an 
iatrogenic group of hernias, labeled as incisional 
hernia (IH). European prevalence of IHs following 
midline incision was shown at 12.8% (0-35.6%)1 and 
that of transverse caesarian sections at 5.8%2. 

Weakness in abdominal wall from a healed surgical 
wound largely entails modifiable factors like patient's 
co-morbidities, wound events and surgeons' technical 
failures3. However, it is assumed that genetically 
linked defect of collagen synthesis has a significant 
role in this predicament4. 

Repair of incisional hernias has always been a 
surgical challenge. Before the introduction of 
synthetic mesh, anatomical suture repair used to end 
up with 30-50% recurrences5. Although synthetic 
mesh has drastically cut down the recurrences, it is 
still between 5 to 20%. In addition, implanted meshes 
are blamed for the significant discomfort to many 
patients6. 

Anatomy: 
Understanding anatomical details of abdominal wall 
is key to effective IH repair, as contemporary 
techniques focuses more on its structural and 
functional components. Rectus muscles, principal 
support of anterior abdominal wall, is enclosed within 
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rectus sheath which is formed by the anterior and 
posterior laminae of internal oblique aponeurosis 
blending with corresponding sheaths of external and 
transversus oblique muscles. I ntercostal nerves 
passe between the transversus and internal oblique 
muscles, pierce the posterior lamina of internal 
oblique to supply the rectus muscle. These nerves 
need to be identified and preserved, as rectus 
muscles in conjunction of the three lateral abdominal 
muscles forms the contractile abdominal support 
(Figure-1 ). 

Figure 2. Anatomy of rectus sheath 

In search of right place for mesh: 
There is no gold standard for placing mesh so far. In 
general, mesh is deployed over the hernial defect 
with at least 5cm beyond its margin, either over the 
Musculo-fascial surface (Onlay) or intraperitoneally 
over the peritoneal surface (IPOM). Meshes placed 
on these surfaces eventually creates a rigid collagen 
mesh complex. This rigidity, in the long run, interferes 
with the contraction and relaxation of abdominal wall 
during breathing and straining maneuvers like 
coughing, defecation etc. Furthermore, surface 
meshes require good number of fixations in order to 
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prevent its migration. Fixations and fibrosis are 
implicated to the acute and chronic post-repair pain. 
On the contrary, when mesh is placed between the 
layers of abdominal wall with minimal fixations (Retro 
muscular or pre-peritoneal), there is greater tissue 
integration of synthetic meshes with minimal 
interference with functions. Thus, sources of pain and 
discomfort can largely be avoided7 (Figure-2). 

It has also been observed that, chances of recurrence 
after Onlay and IPOM repair for larger than 5cm 
defect is higher. There is a general agreement that 
hernias with larger defect or "complex hernias" 
emerging from several repair attempts, retro 
muscular pre-peritoneal plane appears to be the ideal 
place for the synthetic meshes8. 

Figure 1 Levels of mesh deployment on or between 
abdominal wall components 

Principles of repair: 
Contemporary techniques for repairing the larger I Hs 
are essentially based on two principles. Firstly, closing 
the defect of abdominal wall by mid line suture in an 
absolute tension free manner. Secondly, putting mesh 
between the abdominal wall components with widest 
coverage. In order to achieve these goals, one or 
more of abdominal wall components need to be 
separated from each other for having some degree 
of 'release' for mid line closure and 'space' for mesh 
deployment. Hence, the 'Abdominal wall component 
separation' (ACS) has become the basic step for 
large IHs9-11. 

Evaluation and optimization: Gold standard for 
evaluating IHs is CT scan of the abdomen (Figure- 
3). CT measurements (Herniometry) help determine 
accurate defect size, comparartve volumes of hernia 
and abdominal cavity, visceral contents of hernial sac, 
location of previous mesh and status of abdominal 
muscles particularly width of rectus abdominis12. 

Adominal domain loss (hernial sac volome > 20- 30% 
of abdominal volume) is the cause of respiratory 
distress from high intra-abdominal pressure after a 
closure without necessary release or relaxation of 
muscles 13. 

Figure 3 CT scan "Herniometry" 

Moreover, overweighUobesity(BMl>30), diabetes, 
pulmonary and cardiac issues greatly influnces the 
outcome of the IH repairs 14, 15. Going through a pre 
operative checklist is a good idea in order to ensure 
the complete evaluation and optimization of patients 
(Table-1 ). 

Table-I. Pre-operative check list for incisional hernia 

Parameters Remarks 
Diabetes mallitus 
COPD 
BMI 
CT Scan 
Sac : abdomen vol ratio 

Defect size 
Rectus:defect ratio 
Unrecognized hernia 
Previous mesh 

Full control 
Full control 
<30 

<30% to prevent 
respiratory distress 
Margin to margin 
>1 is better 
Presence note 
Position, size 
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Technique of abdominal component separation 
(ACS): Following brief description may help 
understanding ACS technique. After isolating hernial 
sac and taking care of the adhesions, rectus sheath 
is opened incising posterior sheath 1 cm from midline 
(figure-4). Then posterior sheath is separated from 
rectus muscle up to linea semilunaris where internal 
oblique aponeurosis splits and intercostal nerves are 
seen piercing the posterior lamina. If dissection up 
to this level on both sides is enough for a tension 
free closure of posterior sheath, mesh is placed 

Figure 4. Posterior sheath is being incised 1 cm 
medial to linea 

posterior to the rectus muscles - the "Rives-Stoppa" 
(RS) space (Fugure-5). If further release is needed, 
incision is made on posterior lamina 1 cm medial to 
nerves to expose and divide the transversus 
abdominis muscle fibers up to central tendon of 

Figure 5. Posterior sheath is being separated from, 
rectus muscle creating 'Rives-stoppa' space, 

diaphragm cranially and transversus aponeurosis up 
to arcuate line caudally (Figure-6). Further dissection 
of peritoneum up to retro-pubic spaces downward 
and then laterally up to psoas muscle mobilizes the 
rectus sheath-peritoneum complex medially to a 

greater extent. Depending on the size of the hernial 
defect transversus abdominis release (TAR) is done 
either unilaterally or bilaterally. Closure of posterior 
sheath in the mid line creates a space for deployment 
of 30x30 cm or larger polypropylene mesh superficial 
to peritoneum-rectus complex. Linea alba is closed 
after minimum or no fixation mesh and placing a drain 
if considered necessary. 

ACS + RS and ACS + TAR techniques either done 
by open or minimal access Laparoscopic/Robotic 
approach, principles and dissections of the 
procedures remain same. However, laparoscopic/ 
robotic approaches offer better post-operative 
comfort and less wound related complications 16. 

Figure 6. Division of transversus abdominis fibers 
medial to the emerging intercostal nerves 

What has been described so far is also known as 
'posterior abdominal componant seperation'. 'Anterior 
componant separation' which is rarely done for 
smaller defects is, essentially, the division of external 
oblique aponeurosis lateral to the linea semilunaris 
for a medial sliding of rectus sheath. 

Figure 7. Retro-muscular and pre-peritoneal wide 
mesh placed 
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Table 2. Guidelines for IH repairs according to defect size 

Defect size Closure of Release of abdominal Mesh type & Deployment 
defect Wall component 

1 cm Suture No No 
1-4 cm Suture No IPOM, composite mesh 
4-10 cm Suture ACS + Rives-Stoppa (RS) Polypropylene mesh, Retro-muscular 

/Unilateral TAR Pre-peritoneal 
> 10 cm Suture ACS + Bilateral TAR Polypropylene mesh, Retro-muscular 

Pre-peritoneal 

Choice of technique for IH repair is made according 
to following guidelines (Table-2). 

Post-Operative events of ACS: 
Post operative pain is usually milder than other 
procedures that require generous fixations of Onlay 
or IPOM meshes. Commonest post- operative 
complication of ACS-TAR are is occassional 
respiratory distress due to raised intra-bdominal 
pressure from distended bowels. Avoidence of nitrous 
oxide and a NG tube during anaesthesia could be 
helpful. More serious event is posterior sheath 
disruption which causes abdominal pain and 
distension. Immediate exploration and a tension free 
closure is to be done for salvation. Incidences of 
seroma, haematoma and mesh infections are much 
infrequent than onlay repairs. Mesh infections in this 
situation may respond to conservative management 
without explantation 17. 

Outcome: 
Long term outcome data is awaited. However, 2-3- 
year observational reports are highly satisfactory with 
recurrence rate less than 5%. Patient satisfaction 
rates were high as there were fewer instances of 
chronic pain in addition to satisfactory abdominal wall 
flexibility and strength (Table-3) 18-20. 

Table 3. Characterestics of techniques for IH 
repair 

Parameters ACS Onlay IPOM 
techniques open 

Effective for defect Size>4cm Yes Yes No 
Effective for Complex hernias Yes No No 
Tensionless defect closure Yes No No 
Widest Prolene mesh cover Yes Some No 
Less Seroma/lnfection Yes No Yes 
Recurrences Rate <5% Yes No Yes 
Less pain and discomfort Yes No No 

Prevention: 
Optimization of patients and methodical abdominal 
fascial closure after each laparotomy is the key to 
prevention of incisional hernias. Concensus has been 
reached as to the laparotomy fascial closure 
technique. Guidelines are summarized Below (Table- 
4) 21,22 . Prophylactic use of mesh in selected cases 
of primary abdominal closure appers to have reduced 
incidences of incisional hernia significantly23. 

Table 4. Guidelines for laparotomy closure for IH 
prevention 

Wound:Suture length 1 :4 

Suture material Unabsorbable, delayed absorbable 

Suture type/strength Monofilament/1-0 or 1 

Suture bites 1 cm from the margin 

Suture spacing 1 cm apart, non-locking 

Conclusion: 
Outcome of incisional hernia repairs greatly improved 
after the advent of synthetic meshes. However, larger, 
recurrent and complex hernias exist as formidable 
surgical challenge. Understanding the anatomical 
and functional details of abdominal wall, detailed CT 
scan evaluation of lncisional hernias and optimization 
of patients before undertaking a repair technique can 
not be overemphasized. 1-5 cm hernial defects are 
better managed by lntra-Peritoneal-Onlay-Mesh 
repair. Whereas, for larger defects abdominal wall 
componant seperation up to required extent is 
necessary before transversus abdominis muscle 
realease in order to achieve tension free midline 
closure and retro-muscular pre-peritoneal mesh 
deployment. Thus, strength and flexibility of 
abdominal wall is preserved by midline closure and 
incorporations of wider mesh within abdominal 
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components. This novel approach seems to have 
lessened recurrences and improved patient 
satisfection as revealed in mid-term observations. 
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