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Abstract

The laparoscopic incisional hernia repair is a safe alternative to open mesh repair. The procedure has the advantages 
of minimal access surgery and lower recurrence rate. A prospective study of laparoscopic incisional hernia repair of 
our first 11 patients was performed from July 2008 to December 2009. No serious intraoperative or postoperative 
morbidity was encountered, only two patients developed seroma. The mean operating time was 90 minutes (60 to 
180 minutes). The mean day of discharge after surgery was 3 days (2-7 days). No patient developed a recurrence 
during mean follow up period of 10 months. Laparoscopic repair of incisional hernia has been shown to be feasible, 
safe and effective. However, careful patient selection and acquiring the necessary advanced laparoscopic surgical 
skills coupled with the proper use of equipment are mandatory before embarking on this procedure.
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Introduction 
Incisional hernia, a failure of the abdominal wall fascia to 
heal properly after laparotomy, is an important 
postoperative problem. Advances in anesthetic techniques, 
adequate prevention and treatment of infection during 
surgery, and use of new suture materials have reduced the 
incidence of incisional hernia. Nevertheless, incisional 
hernias still occur in 3 to 20 per cent of patients 
undergoing a laparotomy1-3. Many different techniques are 
in use for repairing incisional hernia, and with advent of 
laparoscopy, yet another technique is being advocated4,5. 
Laparoscopic repair of incisional hernia has been reported 
in many studies to be superior to open repair owing to 
fewer complications, less pain, and earlier return to work 
and this procedure is fast emerging as an alternative to 
open repair6-8. However, laparoscopic repair requires 
experience and expensive equipment and supplies. This 
article examines the result of our initial experience of 
laparoscopic mesh repair of incisional hernia.

Materials and Methods	

Patients

Between July 2008 and December 2009, 11 patients 
with Incisional hernia were treated laparoscopically at 
Department of Surgery of Faridpur Medical College 
Hospital and Shahid Shuhrawardhy Medical College 
Hospital, Dhaka and Faridpur Central Hospital. Patient 
with Incisional hernia who are agreed to undergo 
laparoscopic repair, included in this study. Patients who 
are not agreed, defect size <3 cm or >12 cm and 
medical condition which contraindicated a laparoscopic 
approach are excluded from this study. To begin with, 
we felt it best to also exclude from our initial operative 
experience of any patient in whom incisional hernia 
repair operation had been previously done with or 
without a mesh and in whom having huge pendulous 
stretched skin over incisional hernia.

The demographic characteristics of all patients were 
recorded. Operative report such as length of the procedure 
(Initial incision through wound closure), location, size and 
number of fascial defects, types of prosthetic mesh used 
were recorded. The length of hospital stay and any 
postoperative complications were also noted. All patients 
were evaluated preoperatively by complete blood counts, 
blood sugar, chest radiography and electrocardiography. 
Bowel preparation was done selectively. A single dose 
of inj. Cefuroxime 1.5 gm was administered at 
induction of anaesthesia. Patients were followed up at 1 
month, 3 months and 6 monthly thereafter.
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Technique

All operations were performed under general 
anaesthesia and with the patient in the supine position. 
A nasogastric tube and a Foley catheter were inserted. 
Access to the abdominal cavity was obtained by a 
veress needle (Karl-Storz, Germany) on left 
hypochondrium through Palmer's point (3 cm below the 
left costal margin in the mid-clavicular line) in all cases 
(Figure 1). Pneumoperitoneum was then established at 
12 mm Hg pressure and a 10 mm, 300 or 00 telescope 
was used. The abdominal cavity, the hernia defect, and 
its contents and adhesions were identified (Figure 2). 
The others trocars, all 5 mm, were placed as laterally as 
possible over left side of abdomen under direct vision 
in a triangular fashion according to location of fascial 
defect(s). All of the operations were completed with 
three trocars.

Figure 1: The view of the defect and trocar sites

Figure 2: Laparoscopic view of a lower midline hernia defect

Figure 3: Suture fixation of mesh and tack application 
points

Figure 4: Operative view of fixation of a vicryl-prolene 
composite mesh (VYPRO II) in progress

Although Harmonic Scalpel is the best for adhesiolysis, 
we have done it by using diathermy due to economic 
consideration. Using blunt and sharp dissection with 
traction/ counter traction, adhesions to the ventral 
abdominal wall were taken down, exposing the entire 
rim of the hernia defect. All contents of the hernia were 
gently reduced, leaving the sac in situ.

By inserted the lighted telescopes into the hernia sac from 
within, the margins of the defect were readily visible at 
skin surface, the edges of the hernia defects also could be 
palpated. These edges of the hernia were outlined on the 
abdominal wall with a marker and to determine the size 
of the prosthetic mesh (the real size of the defect) the 
abdomen was desufflated. Two types of prosthetic 
material were used: Polypropylene (Ethicon, Johnson & 
Johnson Ltd, India) and Vicryl-Prolene composite 
(VYPRO II, Ethicon, Johnson & Johnson Ltd, India)
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mesh. Meshes were tailored to overlap all defect 
boundaries by at least 3 cm. Depending upon size of 
the mesh to be used 4 to 6 sutures (3/0 prolene, 10 to 
15 cm in length) were placed on edges of the prosthetic 
mesh. The suture sites were numbered with an ink 
marker to allow easier orientation of the prosthetic 
mesh in the abdominal cavity. The corners of the mesh 
were not used as suture points, to avoid a parachute-
like effect. The tailored prosthetic mesh was rolled 
tightly and inserted into abdominal cavity through 10 
mm port. It was unrolled inside and spread under 
defect(s). A small stab incision of 2 mm was made in 
the skin overlying normal fascia on the previously 
marked point on the abdominal wall. A homemade 
suture passer (making of a loop by inserting 3/0 prolene 
through 18G intravenous cannula) was inserted into the 
abdominal cavity through the stab incision in order to 
pull one end of the targeted suture back through the 
incision. The device was re-inserted into the same stab 
incision once again, piercing the fascia at a different 
site; the second end was pulled back through the 
incision, and the ends were tied extracorporally through 
the stab incision and the knots were buried 
subcutaneously. When all trans abdominal sutures are 
tied, the mesh was secured further by using 5 mm tacks 
(Autosuture, Tyco health care, USA) circumferentially 
to the fascial rim of the defect, and then more laterally 
to the fascia at the perimeter of the mesh (Figure 3 and 
4). We altered our above approach in the last 3 cases 
where after tacking the mesh to the margins of the 
fascia, a series of stab skin incision were made, 2 to 3 
cm apart, in line with perimeter of the mesh. Through 
these incisions, additional 3/0 prolene sutures were 
passed through the fascia and the mesh, which when 
tied, provide a more secure perimeter closure. The 
bowel lying underneath the mesh was covered with 
omentum which serves as a barrier between mesh and 
intestine. No drain was used. The pneumoperitoneum 
was then evacuated, the fascial edges of the larger port 
sites were approximated and the skin wounds were 
approximated with sterile dressing tape. Lastly pressure 
dressing was made over hernia in an attempt to prevent 
seroma formation.

Results

Of 11 patients, all were female. Mean age was 36 Years 
(range 26 to 50 years). Eight patients had incisional hernia 
at lower midline (All following abdominal hysterectomy), 
two had incisional hernia at right lateral end of 
pfannenstiel incision and one had hernia at grid iron 
incision of right iliac fossa following appendicectomy. 
Overall defect size ranged from 4 to 12 cm (mean 7 cm).

One had two fascial defects, others had single defect. The 
hernia sac contained greater omentum in 7 cases and small 
bowel in rest 4 cases. No intraoperative morbidity was 
incurred except in one case in which bleeding occurs from 
inferior epigastric artery due to trauma by suture passer, 
managed well by diathermy coagulation.

In 6 cases we use polypropylene mesh and in rest 5 
cases we use Vicryl-Prolene composite mesh.  The 
mean operative time was 90 minutes (range, 60 to 180 
minutes). The postoperative hospital stay was 3 days 
(range, 2 to 7 days). Only 2 (18%) patients developed 
seroma during postoperative period. No other 
complications were detected during postoperative 
period. The mean postoperative follow up period was 
10 months (range, 3 to 18 months). No patient 
developed recurrence during follow up period.

Discussion

Incisional hernia is the most common long term 
complication of abdominal surgery and an important 
source of morbidity. Treatment involves further major 
surgery either open suture repair or open mesh repair or 
laparoscopic mesh repair. Before introduction of 
knitted polypropylene mesh in early 1960s, the most 
incisional hernias were repaired by direct suture 
tecniques4. These included simple fascial closure, 
modified Mayo technique with overlap of fascial edges, 
use of internal retention sutures, ‘Keel’ procedure, the 
Nuttall procedure and others9,10. The reported rate of 
recurrence for direct suture technique is between 7 and 
44 percent4,11,12. George and Ellis13 argued that the 
underlying problem was that in all direct suture repair 
techniques, the tissues are under tension and this 
increases the risk of ischaemia, suture cut-out and 
repair failure. Usher14 introduced knitted monofilament 
polypropylene mesh into clinical practice in 1963. 
Since then various studies of mesh repair of incisional 
hernia have been reported with a recurrence rates vary 
between 0 and 10 percent with a follow up period of at 
least 12 months4,15,16 which is markedly less than 
recurrence rates reported for suture repair. Different types 
of mesh are available: polypropylene, expanded 
polytetrafluoroethylene (ePTFE), composite 
polypropylene+collagen, dacron and vicryl-prolene 
composite mesh4. The techniques used for open mesh 
repair vary considerably but basic principle is 
dissection of hernia sac and dissection of fascial edge 
and placement of mesh which must overlap abdominal 
tissue at least 3 cm16. Satisfactory results have been 
obtained with onlay, extraperitoneal, subfascial and 
intraperitoneal placement of mesh15,17,18.
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Most surgeons preferred to use suction drains in an 
attempt to prevent seroma and haematoma. Wound 
infection, seroma formation and rare formation of 
fistula are important complication of open mesh repair 
of incisional hernia.

The laparoscopic mesh repair of incisional hernia was 
introduced into practice by LeBlanc and Booth in 
199319. Since then many non-randomized and few 
randomized studies of laparoscopic mesh repair have 
been reported with a recurrence rates similar to those of 
open mesh repair and with an improvement in recovery 
time, hospital stay and complication rate2,5-8,20-22. The 
techniques used for laparoscopic mesh repair by 
different authors are almost very similar. After 
achieving a pneumoperitoneum, a variable number of 
trocars are inserted; all are as far laterally from hernia 
defect as possible20,22,23. The majority of surgeons 
preferred using a 300 or 450 laparoscope2,5,23, while 
others used a 00 instrument24. We uses both 300 and 00 
telescopes and our experience is 300 telescope provide a 
good panoramic view of hernia defect. Adhesions are 
divided and contents of hernia sac reduced, this allows 
exposure of the defect or defects on all sides. In all 
cases hernia sac is left in situ, which is the main cause 
of seroma formation in postoperative period. Once the 
size of the hernia defect is defined, the proper size of 
mesh is determined which inserted into peritoneal 
cavity through 10 mm port. There appears to be 
universal agreement that an overlap of at least 3 cm 
between the mesh and fascial edge is necessary22-26. 
Different suture passer, tacks and staples are available 
for fixation of mesh. We uses homemade suture passer 
and tacks for fixation of mesh. No drain is required as 
compared to open mesh repair. Pneumoperitoneum is 
then deflated gradually and operation ends with 
placement of pressure dressing over hernia in an 
attempt to prevent seroma formation.

There are many meshes available on the market for 
laparoscopic hernia repair. The literature cannot give 
general recommendation for choice of mesh based on 
randomized controlled trial and the final choice of 
mesh for laparoscopic hernia repair will therefore 
typically be based on surgeon’s preference and cost27,28. 
Although many study report a better surgical outcome 
with the use of two dual sided ePTFE mesh17-20, we 
uses polypropylene and vicryl-prolene composite mesh 
in our cases due to mainly economic consideration. 
Adhesions seems to be more frequent with 
polypropylene mesh but it does not seem to affect the 
repair success or recurrence rate21-23,25,26. Initial concern 

about complication associated with intraperitoneal 
polypropylene mesh placement such as extensive 
adhesion formation with intestinal obstruction and 
enterocutaneous fistula formation now seems to be 
subsiding, although debate persists4,5,21,25,27-29. Vrijland 
et al.29 concluded that enterocutaneous fistula 
formation appears to be very rare after incisional hernia 
repair with intraperitoneal placement of polypropylene 
mesh. Franklin et al.25, in a study including384 patients 
with ventral hernia, used polypropylene mesh in 75% 
of cases reported no such complication.

Bowel injury during adhesiolysis is the most feared 
complication of the laparoscopic incisional hernia 
repair procedure18,21,23. No such complication occurs in 
our cases. Common postoperative complications of 
laparoscopic repair include seroma, wound infection 
including trocar site infection, ileus, haematoma and 
pain. We found that 2 (18%) of our patients developed 
a seroma, one had resolved spontaneously within 6 
weeks and another needs aspiration of two times which 
was done at the end of 6 weeks. It is hypothesized that 
these seromas likely developed from secretions of the 
hernia sac that is not excised during laparoscopic 
procedure. It is suspected that the incidence of this 
phenomenon may well be related to the use of a 
micropore mesh (Dual mesh), which is more 
impervious barrier to the hernia sac secretions than is 
the macropore polypropylene mesh22,27,28. The rate of 
seroma formation in our series is similar to other series. 
One of our patient developed ileus which improved 
with IV fluid and nasogastric suction. No infection, 
heamatoma or chronic pain is reported in our series. 
The recurrence rates obtained with laparoscopic 
incisional hernia repair vary between 0 and 10 
percent23-26. No of our patients developed recurrence 
with mean follow up of 10 months. Overall, our results of 
initial 11 cases of laparoscopic hernia repair are in 
accordance with those of other series. As a result, we 
believe that laparoscopic repair of incisional hernias is 
feasible, safe, and is a good alternative to its open 
counterpart, particularly in skilled and experienced hands.

Conclusion

Incisional hernias continue to complicate current 
surgical practice. The repair of an incisional hernia 
continues to be a challenge and many operations have 
been described to repair this defect. There are several 
theoretical advantages for using a laparoscopic 
approach. First, adhesions from previous abdominal 
surgeries provide inherent danger for open repair. With a 
laparoscopic approach, the placement of the trocars at a
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distance far from the original incision allows the 
surgeon to view adhesions from a far, perhaps 
decreasing the chances of injuring viscera adherent to 
the incision. In addition, the actual defect can be 
manipulated from a distance, minimizing the 
involvement with a potentially contaminated wound 
site and decreasing the need for a subcutaneous drain. 
Another advantage of laparoscopic hernia repair is that 
there is minimum or no chance of missing any other 
hernia defect(s) which is more likely in open repair. 
Finally, the patient should receive much smaller 
incisions, which should translate into less postoperative 
pain, shortened healing time, decreased chance of 
wound dehiscence, and a more rapid return to daily 
activities. The evidence available at present suggests 
that laparoscopic repair is feasible, safe and at least as 
effective as open mesh repair, although experience with 
the new method is still limited. As laparoscopic skills 
improve, it is likely that laparoscopic repair of 
incisional hernia will become more widely performed. 
Some surgeon feels that now there is enough evidence 
to recommended laparoscopic repair as the first-line 
treatment for incisional hernia where there is available; 
where it is not, open mesh repair remains a suitable 
alternative.
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