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ABSTRACT

Introduction: A comparison between Laparoscopic TAPP versus IPOM. Laparoscopic ventral hernia repair has many
benefits compared to open surgical repair, however the associated costs in relatively simpler laparoscopic IPOM have made
it unaffordable for many in the developing countries. Laparoscopic TAPP is technically demanding however affordable.
Methods: A retrospective comparison between laparoscopic IPOM and TAPP cases over 1 year, done by a single
laparoscopic surgeon, in terms of operative outcomes and cost.

Results: 16 patients, 12 in IPOM and 4 in the TAPP group. The meshes used among Laparoscopic IPOM cases were
Parietex™ Composite mesh in 11, Proceed™ Surgical Mesh in 1; among Laparoscopic TAPP cases Vypro II® Mesh in 3,
and PROLENE® Polypropylene mesh in 1. There was no significant difference in the mean defect size, mesh size, operating
time, and hospital stay duration. No intra-operative, post-operative complication or recurrence was noted in both the groups.
A significant difference in the mean cost of mesh used between the two groups noted (490 USD versus 91 USD, P=0.001).
Conclusion: Laparoscopic TAPP fares better than IPOM in circumventing the issues of mesh coming in contact with the
viscera as the mesh is placed in a separate pocket, less pain, no increase seen in complications or recurrence, with less cost of
materials used making laparoscopic ventral hernia repair affordable for the lower socio economic status people too.
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INTRODUCTION (Transabdominal Preperitoneal approach) requires

Each year United States spends 3.2 billion dollars in
the operative management of 400000 ventral hernias
(1), there are various choices of mesh placed at
different planes of the abdominal wall during surgery;
the cost of mesh varies widely and may eclipse the
proposed cost of surgery. (1) The mesh placed in the
retro-muscular planes like sublay, underlay or
preperitoneal gives good mechanical support based on
Pascal’s law. (2) The incidence of surgical site
infection is 1% in laparoscopic repair compared to
10% in open repair. (2) In laparoscopic repair,
American college of surgeons have found significant
decrease in the surgical site infections (superficial &
deep), wound disruption and prolonged hospital stay
when compared to open hernia repair. (3) Also
laparoscopic repair is beneficial in patient with co-
morbidities, increased BMI, and multiple defects. (3)
Among the laparoscopic repair methods, IPOM
(Intraperitoneal onlay mesh repair) is relatively simple
and requires less technical expertise whereas TAPP
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some dissection, careful creation of pre-peritoneal
plane otherwise leading to tears in the peritoneum.
Hence IPOM is the most common repair done through
laparoscopy, however owing to the cost of mesh,
many times patient had to opt for open repair
techniques. Also the contact of mesh with the bowel
may increase the chances of adhesion, obstruction,
mesh infection, enterocutaneous fistula. (4) In our
study we have compared the surgical outcomes,
complications and cost incurred between two
laparoscopic techniques. Only 3 studies comparing
TAPP versus IPOM for ventral hernias through
minimal invasive technique have been published. (4)
If a cost effective technique produces same or better
results as a commonly done expensive existing
technique, then patients from lower socioeconomic
strata can also be benefitted.
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METHODS

A retrospective study of patients who underwent
laparoscopic ventral hernia repair over the past one
year by a single surgeon. Institutional Ethics Review
Board Clearance was obtained. Patient data of 16
laparoscopic ventral hernia repairs were retrieved.
Only elective cases were included. 12 had undergone
laparoscopic intra-peritoneal onlay mesh (IPOM)
repair, 4 had undergone transabdominal pre-peritoneal
repair (TAPP). The basic demographic data (age,
gender), co-morbidities, ventral hernia aetiology
(primary versus incisional) were recorded. Defect size
in cm?, whether defect closure was done, the mesh
used, the size of the mesh used, and the duration of
surgery were collected.The perioperative events like

intraoperative complications (haemorrhage, bowel
injury), duration of post-operative stay, early
complications  like  surgical  site infection,

seroma/collection, hematoma; late complications like
adhesion, obstruction,enterocutaneous fistula; and
recurrence after 24 months follow-up were recorded.

The surgical techniques of Laparoscopic IPOM and
TAPP was done under general anaesthesia in supine
position, three ports were used which included one 10
mm camera port and two 5 mm working ports.In both
the procedures the hernia contents were reduced, if
required adhesiolysis was done. The defects were
closed with Prolene 1 in all the cases; the suturing was
done using intracorporeal suturing technique. (Figure
1In IPOM, a composite dual mesh like Parietex™
Composite mesh (Medtronic),Proceed™ Surgical
Mesh (Ethicon) with two layers one being non-
absorbable and the other being absorbable was used.
Parietex™ composite mesh is made from a composite
structure of monofilament polyester textile on one
side and a hydrophilic absorbable collagen film on the
other side. (5)Proceed mesh is composed of an inner
nonabsorbable PP layer surrounded by polydioxanone
on each side. One side of the mesh is covered with a
bio-reabsorbable oxidized regenerated cellulose layer
that theoretically helps to minimize bowel adhesions,
thus preventing many of the complications associated
with traditional synthetic mesh. (6)Then mesh was
placed adequately covering atleast 5cm beyond the
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defect, fixed with absorbable tackers in a double
crown fashion in IPOM (figure 2).

In laparoscopic TAPP, a peritoneal incision was
made, and the pre-peritoneal plane was created on all
sides of the defect. (figure 3) The sac was dissected
from the defect in TAPP and unlike the sac was
excised from the defect in IPOM to decrease seroma
formation.

Vypro 1I® Mesh (Ethicon)or PROLENE®
Polypropylene  Mesh  (Ethicon)was used in
TAPP.Vypro IlI® Mesh is made of polypropylene
with polyglactin 910.The mesh was placed between
the posterior rectus sheath and the peritoneal flap.
(figure 3) In TAPP, an additional step of extra-
peritonealisation of the mesh was required where the
peritoneal flap was closed with vicryl suture/tackers
(figure 3). The port sites were closed as routine. The
data was analysed using SPSS wversion 25. The
nominaldata was presented as frequency, whereasthe
continuous variables were analysed with the t test for
independent samples (for normal distributions) and
the Mann—Whitney U test (for non-normal
distributions) with a P value of less than 0.05
considered significant.

Results: In our study, we had 16 patients of
laparoscopic ventral hernia repair during the study
period. The demographic details of the participants
like age, sex, co-morbidities, type of hernia is given in
the table 1. There was no significant difference in the
mean hernia defect size, mean mesh size used (table
2). Defects greater than 5cm were excluded in our
study. The defect was closed in all the participants.
The meshes used among Laparoscopic IPOM
caseswere Parietex™ Composite mesh in 11,
Proceed™  Surgical Meshin  1patient; among
Laparoscopic TAPP cases,Vypro II® Meshin 3 and
PROLENE® Polypropylene meshin 1 patient. Table 2
shows there was no significant difference in the intra-
operative duration between two groups. Table 3
shows there were no post-operative complications, no
recurrence in both the groups. Figure 4 shows the
significant difference in mean cost of mesh used in
two groups.
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Table 1:
Variable Lap IPOM TAPP
Age 46.3£10.3 | 45.25+14.6
Sex Male 3 3
Female 9 1
Co-morbidities
Diabetes mellitus 5 1
Hypertension 4 0
Hypothyroid 2 2
Type of Hernia
Umbilical 9 4
Incisional 2 0
Both 1 0
Table 2:
Variable Lap IPOM TAPP P value
Hernia size (cm2) mean £ SD 4.38+2.28 4.78+3.5 0.86
Mesh size (cm2) mean = SD 231.25+21.6 2250 0.86
Operating time (min) mean + SD 76.25+7.1 81.2548.5 0.26
Type of mesh used
Parietex™ Composite mesh 11 0
Proceed™ Surgical Mesh 1 0
Vypro I1I® Mesh 0 3
PROLENE® Polypropylene Mesh 0 1
Material costs () mean = SD 40753+3035.2 7573+0 0.001
Primary defect closure 12 4
Surgery duration mean + SD 76.25+7.1 81.25+8.53 | 0.26
Intraoperative complications 0 0
Table 3:
Postoperative outcomes Lap IPOM TAPP | Pvalue
Early complications 0 0
Late complications 0 0
Mesh infection 0 0
Postoperative stay mean + SD 2.67+0.88 2.5+0.57 0.77
Recurrence 0 0

DISCUSSION

The risk factors for ventral hernias are male sex, old
age, collagen disorder, and smoking. (7) However in
our study majority of the patients were women, In our
study all the patients had the hernia defects closed
with Prolene 1 suture. (Figure 1) Defect closure
increases the mesh abdominal wall interface
interaction (2), prevents caving in of mesh into the
defect, and prevents bulging at the site of repair.
Many RCT’s have described slightly a higher risk of
infection but lower risk of recurrence of hernia with
mesh  reinforcement. Mesh reinforcement s
recommended in clean ventral hernias with high
strength & grade of recommendation (1) In our study,
there was no significant difference in the mean hernia
defect size and mesh sizes used between the two
groups.IPOM is the simplest laparoscopic ventral
hernia technique however with the downsides of
increased cost, adhesions, pain. These downsides are
circumvented in TAPP by creating a peritoneal pocket
where a low cost mesh can be safely placed without
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being in contact with the intra-abdominal contents. (8)
TAPP doesn’t require extensive fixation as in IPOM,
having fewer fixation points may cause less trauma to
the nerves and less pain. (9) The transfacial suture
fixation in IPOM also increases pain in the first 6
weeks.(10) Tack fixation in IPOM have been directly
related to post-operative pain in many studies. (11,
12)We used Vypro mesh in most of our TAPP cases, a
light weight mesh with large pore size. Polyglactin
added to polypropylene increases it’s bending,
reduced restriction of abdominal wall mobility and
eases intraoperative handling, reduces polypropylene
induced inflammation. (13) In a study done on rats,
there was no difference in adhesion rate between
polypropylene and parietex composite mesh. (14) So
it is safer to use polypropylene, vicryl meshes for
TAPP repair, also the extra-peritonealisation
decreases any further risk of adhesion formation.

The drawback of TAPP is technical difficulty, (9)
longer operative time, learning curve, causing rents in
the peritoneal flap which needs to be closed. Hence
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many surgeons prefer IPOM to TAPP which leads to
the increased cost of mesh and IPOM not affordable
to all patients sometimes forcing patients to opt for
open mesh repair. TAPP procedure shows better
integration of the mesh with less intra-abdominal
lesions, macroscopically the adhesions were less firm
in TAPP compared to IPOM.(15) Studies have found
that polypropylene mesh can be placed in the pre-
peritoneal space safely with advantage over an IPOM
technique.(16) Based on our personal experience,
TAPP is a feasible procedure for ventral hernia repair
with easy learning curve; hence young surgeons can
attempt TAPP under expert supervision in the
beginning. Laparoscopic Pre-peritoneal ventral hernia
repair through TAPP has minimal morbidity though
technically demanding on the surgeon; do not require
barrier meshes, with low complication rates. (17)The
mean cost of mesh in the IPOM group was Indian
Rupees 40753 (490 US Dollars) was significantly
higher compared to Indian Rupees 7573 (91 US
Dollars) in the TAPP group, P=0.001.The mesh
fixation cost also will be low in the TAPP group
owing to minimal fixation tacks used compared to
IPOM. This also causes significantly less
postoperative pain in the TAPP group compared to
IPOM. (4) In our study, there was no significant
difference in the operative duration and the post-
operative stay in the hospital between TAPP & IPOM.
One of the criticisms regarding TAPP is it takes more
operative time, however in our study there was no
significant difference. This operative time difference
could be due to the TAPP procedure being technically
demanding, making it a procedure for more
experienced laparoscopists. In our study, the TAPP
procedure was done by an experienced advanced
laparoscopic surgeon, there was no significant time
consumption for TAPP and there were also no cases
of conversion to Laparoscopic IPOM. A surgeon who
treats ventral hernia using ventral-TAPP must have
undergone in general more laparoscopy training
compared to laparoscopic IPOM procedure. (4)There
were no intraoperative, early, late surgical
complications, mesh infection and no recurrence in
both the groups on 2 year follow-up. Hence
Laparoscopic TAPP is acceptable in terms of
outcomes compared with Laparoscopic IPOM with
circumventing the drawbacks associated with IPOM.
It would be highly benefitting and also affordable for
the patients in middle income and poor countries.

CONCLUSION

Compared to Open surgery, laparoscopic IPOM fares
better in terms of fewer infections and wound
complications however the pain scores are similar to
open surgery (4) with mesh in direct contact with the
viscera as studies have shown coated mesh don’t
always prevent adhesion. (18) Laparoscopic TAPP
fares better than IPOM in circumventing these issues,
mesh placed in a separate pocket, less pain, no
increase seen in complications or recurrence, with less
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cost of materials used making laparoscopic ventral
hernia repair affordable for the lower socio economic
strata people too.Another study concluded that
Laparoscopic Extra-peritoneal repair should become
the gold standard of ventral hernia repair reporting
fewer complications and cost effectiveness. (19)
Figure 1: Intracorporeal closure of the defect using
Prolene No 1

Figure 2: a. Composite dual mesh fixed to the
anterior abdominal wall with tackers, b. omentum
spread over the viscera to minimise contact between
the mesh and the viscera.

Figure 3: ab. showing the polypropylene mesh
between the posterior rectus sheath and the
peritoneum; c. Mesh fixed at few places d. the
peritoneal flap closed and mesh extraperitonealised,
the mesh is not in contact with the intraperitoneal
viscera.
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