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                                      Abstract 
Ventral hernias (VH) pose significant challenges for surgeons due to the risk of recurrence, complexities in aligning abdominal muscles, and selecting the most suitable layer for mesh augmentation. This study aims to evaluate the effectiveness of utilizing the anterior rectus fascia as a turnover flap in conjunction with onlay mesh reinforcement, a procedure known as the modified Chevrel technique (MCT). Here two cases discussed where modified chevrel technique were used. 
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                                           Introduction 
Ventral hernia repairs are some of the commonest surgeries performed by general surgeons worldwide. These commonly comprises of incisional hernias, umbilical & paraumbilical hernias & epigastric hernias and rare hernias like spigelian hernias. Midline incisional hernias remain a significant challenge in general surgery, with high incidence rates following emergency laparotomies. While laparoscopic and robotic approaches have gained popularity, open repair remains a cornerstone for complex cases. According to the placement of mesh hernia repairs can be onlay or sublay repairs. One of the onlay techniques included in these studies is the original Chevrel technique. First described by french surgeon J.P. Chevrel in 1979, this technique consists of an anterior fascia ‘turnover’ closed in the midline with an overlapping midline plasty, combined with a large onlay mesh augmentation sutured with overlap to the lateral part of the anterior rectus fascia, or even to the fascia of the oblique external muscle [4, 7]. To facilitate mesh placement, subcutaneous dissection beyond the lateral border of the anterior rectus fascia is often necessary with the original Chevrel technique.
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Fig 1- Schematic approach of Chevrel technique 
Modified Chevrel technique does not require such large subcutaneous dissection since the mesh is sutured to the remnant of the anterior rectus fascia with only one-and-a-half centimetres overlap [8]. This results in a dual-layer repair where both the sutured anterior
fascia turnover and the onlay mesh provide support to the ventral abdominal wall. Therefore, the modified Chevrel technique offers the advantages of onlay mesh placement, potentially without the alleged disadvantage of increased wound complications caused by extensive
subcutaneous dissection.
Here, two cases are discussed where modified chevrel technique were used.  
  

                                                                  CASE – 1 
50 year old male patient presented with a midline incisional hernia of approximately 8 cm in size. He underwent laparotomy for peptic perforation repair 5 years ago. We decided to go for modified chevrel technique instead of component separation repairs. An incision is made in the anterior rectus fascia 5 cm from the medial edge of the rectus muscle. The medial part of the anterior rectus fascia is separated from the muscle fibres and tendinous intersections, and turned over towards the midline. This procedure is repeated at the contralateral side. Any residue of the hernia sac is left alone or excised. Both the left and right ‘turned over’ anterior fascia can now be sutured in the midline with a continuous 2/0 polypropylene suture using small bites.  Then onlay mesh repair done by placing a large polypropelene mesh with adequate overlap of the incisions laterally. 
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Fig 2 : Both anterior rectus sheath flaps created, turned over medially & sutured with polypropelene suture. Bilateral bare rectus abdominis are seen. 
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Fig 3 – Onlay mesh placement done with wide overlapping.
                                             CASE 2 
A 67 year old male patient came to the emergency with pain , vomiting & distention of abdomen. Abdominal radiograph showed grossly dilated stomach. CT scan suggested gastric volvulus. After resuscitation , patient posted for laparotomy. On laparotomy, hugely distended, atonic stomach seen twisted upon . Untwisting done & then we noticed gangrenous changes along the greater curvature. The devitalized segment excised, gastric content suctioned out, & repaired. Afterwards gastropexy done with anterior abdominal wall to prevent future volvulus formation. 
Pt was in sepsis, nutritionally deficient & developed large full thickness wound dehiscence with midline gap approximately 7 cm.
To close the abdomen, we decided to go for modified chevrel technique.Bilateral longituidinal incisions given 4 cm lateral to the medial edge of rectus abdominis muscle. Both flaps raised, turned over medially & sutured with 2-0 polypropelene suture.   After midline closure, we decided to go for darning with 2-0 polypropelene suture instead of placing mesh because it was an infected case.
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Fig 4- Anterior rectus sheath flaps raised and sutured with polypropelene suture to close the defect. Bare rectus muscle seen. 
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Fig 5 – Darning with 2-0 polypropelene suture done instead of onlay mesh placement.
Both the patients recovered well and in one year follow-up, neither of them showed any signs of recurrence. 


                                                                     Discussion 
Large ventral hernias , particularly large incisional hernias can be a surgical challenge. Nowdays the most widely employed techniques in these cases are anterior component separation & posterior component separation. Posterior component separation by doing unilateral/ bilateral TAR [ Transverse abdominis release ] is gaining popularity because it bypasses the complications of wide dissection in subcutaneous plane for onlay mesh placement required in anterior component separation. But in the long term, both these techniques weakens the strength & integrity of the anterior abdominal wall by deliberately separating the layers.  Another risk factor is injury of the neurovascular bundles during TAR which is technically more  difficult. Patients have reported with lateral bulges after component separation repairs.

Previous studies have demonstrated that onlay mesh placement could lead to fewer recurrences when compared to sublay placement, though the evidence is not conclusive.
A prospective 5-year trial of We´ber et al. showed recurrence rates after onlay mesh placement to be half of the recurrence rates after sublay mesh placement (12% onlay vs. 22% sublay, p\0.05) [11]. A 2008 Cochrane metaanalysis pre-dates the above-mentioned trial, though did
show a clear trend towards lower recurrence rates in onlay mesh placement compared to sublay placement (RR0.66, 95% CI [0.35–1.25]) [12]. On the other hand, Timmermans et al. showed a trend towards lower recurrence rates in sublay repair (OR 2.41 95% CI [0.99–5.88]) in their 2014 meta-analysis [1].

Moreover, both these component separation techniques requires mesh placement after midline closure, onlay mesh for anterior component separation & sublay mesh for TAR. Therefore , these techniques are not suitable in the infected cases like the second case scenario described above.  

So, Chevrel technique is a viable option in these situations. It doesnot damage the integrity of the abdominal wall and there is no question of injury to the neurovascular bundles. It can be employed in infected cases as we have done in the second case where the usual alternative is employing costly absorbable  vicryl mesh which is outside the purview of many patients in our country because of high cost & availability. Technically less demanding than TAR. So Chevrel technique is a viable option both in large ventral hernia repairs and also in difficult abdominal closures.  
The modified Chevrel technique offers a comprehensive approach to all types of midline ventral hernias, if there is sufficient healthy skin to cover the mesh. If this technique alone is not sufficient to close the defect, it can easily be combined with a minimally invasive or endoscopically assisted component separation technique [5]. 



                                     Conclusion

Modified chevrel technique for ventral hernia is a durable repair with acceptable adverse effects. Main advantages are maintaining of the integrity of the anterior abdominal wall and usefulness in the infected setting where mesh is substituted by suture repair or darning. This technique is a nice addition in the armamentarium of a hernia surgeon. 
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