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Abstract
Background There are many diVerent meshes available
for laparoscopic repair of ventral hernias. A relatively new
product is the Proceed mesh with a bioresorbable layer
against the bowels and a polypropylene layer against the
abdominal wall. There are, however, no human data avail-
able. The aim of this study was to evaluate the feasibility
and outcome after laparoscopic ventral hernia repair using
the Proceed mesh in humans.
Methods Patients presenting for laparoscopic ventral her-
nia repair in our department from September 2004 to Octo-
ber 2006 were included in the study. All patients had a
standard laparoscopic ventral hernia repair using the Pro-
ceed mesh secured with tackers with a double crown tech-
nique. Patients were discharged according to standard
discharge criteria, and follow-up was performed with a
search in the national patient database and with manual
search in the patients’ Wles.
Results Our study included 49 patients with a median age
of 64 years (range 30–89) and body mass index of 27.8
(19.4–50.5). The dimensions of the mesh varied from
4 £ 4 cm to 30 £ 40 cm (median 15 £ 15 cm). One patient
developed an uncomplicated wound infection and none of
the 49 patients developed mesh infections or postoperative
seroma requiring surgical intervention. Thus, there were
no mesh-related complications. During the follow-up
period of 17 months (3–27), we have not seen any postop-
erative recurrences. The median length of stay was 1 day
(range 0–63), and there was no mortality.

Conclusion Laparoscopic ventral hernia repair in humans
using the Proceed mesh is feasible and has a low complication
rate even in obese patients or those with pulmonary disease.

Keywords Incisional hernia · Ventral hernia · Proceed 
mesh · Laparoscopy · Herniorrhaphy

Introduction

Incisional hernia remains a risk after abdominal surgery.
There are reported hernia incidences of 3–11% in patients
having laparotomies and a 23% incidence in patients who
experience infection of their laparotomy wound [1–5]. A
recent systematic review revealed an overall hernia risk of
7.4% after laparotomy [6]. Primary suture repair of ventral
hernias has reported recurrence rates of 25–52% [7, 8]. The
introduction of prosthetic meshes to repair abdominal wall
defects without tension, thereby leading to secondary respi-
ratory complications, has reduced this recurrence rate to
13–19% after open surgery [9, 10] and to as low as 4.5%
after laparoscopic repair [11].

There are many meshes on the market and we have used
the Proceed mesh (Ethicon, Somerville, NJ, USA) since its
introduction in 2004. There are, however, no human data
available in the literature on the use of the Proceed mesh.
We therefore want to report our experience with this mesh
regarding feasibility and outcome after laparoscopic ventral
hernia repair.

Patients and methods

Consecutive patients presenting for ventral hernia repair in
our department from September 2004 to October 2006,
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except for the smallest umbilical hernias with a diameter of
the defect of about 1 cm, were all scheduled for laparo-
scopic repair using the Proceed mesh (see Table 1). The
Proceed mesh was made available for use in August 2004
and we performed the Wrst operations during September
2004. We have used the Proceed mesh continuously since
then, except for the period of product recall when we were
not able to get the mesh for 6–8 months during 2006.
Patients operated with other meshes during this period are
not included in the present paper.

The Proceed mesh is a thin, Xexible laminated mesh
designed for repair of fascial deWciencies [12]. It consists of
a cellulose fabric (ORC) and a polypropylene layer. The
polypropylene side of the product allows tissue ingrowth
while the ORC component provides a bioresorbable layer
that separates the mesh from underlying organs, and
thereby minimizes the risk of permanent tissue attachment
to net mesh.

The laparoscopic ventral hernia repair was performed
with a standard technique, removing all adhesions to the
front abdominal wall and then securing a Proceed mesh,
typically with a minimum of 5-cm overlap in all directions
from the defect. The mesh was secured with tackers (Pro-
tack, Tyco Healthcare, Norwalk, CT, USA) using a stan-
dard double crown technique and we did not use sutures for
mesh Wxation. For the operations, three to Wve trocars were
used depending on the size of the hernia. No antibiotics
were given and we did not use drains in any of the patients.
Postoperatively, patients were discharged from the hospital
according to standard discharge criteria including being
able to walk freely, eat and drink normal food, perform nor-
mal bowel movements and only requiring oral analgesics.

The data acquisition was performed in the electronic
national hospital data register for reoperations supple-
mented with a manual check of hospital Wles. The follow-
up period ended 31  December 2006.

Results

All operations were completed laparoscopically, and 49
patients were operated on during the inclusion period. The
median follow-up time was 17 months. Many of the
patients were moderately obese, with 16 patients having a
BMI > 30, 15 (31%) were smokers, and 7 (14%) had been
formally diagnosed with chronic obstructive pulmonary
disease (COPD).

The results are summarized in Tables 1 and 2. Five
(10%) of our patients required the insertion of two separate
meshes in order to cover the hernia area, and one of these
patients required two meshes each measuring 20 £ 30 cm
stitched together, forming a mesh of 40 £ 30 cm, in order
to cover his hernia defect. The vast majority of patients
stayed for 0–2 days after their operation (median stay was
1 day), Wve patients went home on the day of their surgery,
and only three patients stayed for longer than 10 days.

There was no mortality among the 49 patients who under-
went surgery. Five patients developed postoperative compli-
cations: one patient developed a pulmonary embolus on the
second postoperative day and was hospitalized for 37 days,
one patient developed respiratory complications and was
hospitalized for 54 days, one patient developed uncompli-
cated pneumonia and had a quick recovery, one patient had
intraabdominal bleeding with a hemoglobin drop, which was
conservatively treated, and was hospitalized for 2 days, and
one patient had a small bowel perforation during a stomal
hernia repair and underwent re-laparotomy with removal of
the mesh. This patient had a complicated course with hospi-
talization for 63 days, which also required intensive care
during that period, but she had full recovery. Among the
other 44 patients there was no morbidity. Only one patient
developed an uncomplicated wound infection (trocar site),
and none of the 49 patients developed postoperative seroma
requiring emptying by a needle or surgical intervention.
Thus, there were no mesh infections in our total group of 49
patients. Furthermore, we did not see any signs of recurrence
during the follow-up period.

Discussion

Our results have shown that laparoscopic repair of ventral
hernia using the Proceed mesh is feasible with a very low
complication rate. In particular, we had no mesh infections,
and seroma formation was not a clinical problem.

Table 1 Patient material and results (median and range or number)

Patient characteristic Results

Male/female 23/26

Age (years) 64 (30–89)

Weight (kg) 82 (46–160)

Height (cm) 173 (158–188)

BMI (kg/m2) 27.8 (19.4–50.5)

Obesity (BMI > 30) (n) 16

Smoker (n) 15

Chronic obstructive pulmonary disease (n) 7

Length of hospitalization (days) 1 (0–63)

Mortality (n) 0

Seroma needing surgical intervention (n) 0

Seroma total (n) 5

Wound (trocar site) infection (n) 1

Early postoperative recurrence (n) 0

Other postoperative complications (n) 5

Follow-up period (months) 17 (3–27)
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The patients were included consecutively, and all opera-
tions could be completed laparoscopically. We have previ-
ously used other meshes for laparoscopic ventral hernia
repair, but the Proceed mesh is excellent for intraabdominal
repair of abdominal wall deWciencies. Some years ago we
used the Goretex mesh (ePTFE), but although the mesh has
a diVerent structure on its two sides, it is quite thick and
diYcult to manipulate and to introduce into the abdominal
cavity. Furthermore, we have done quite a few re-operations
in these patients where the mesh has shrunk to very small
sizes causing hernia recurrences. Finally, the price of this
mesh is higher than the other materials available on the
market, and we therefore abandoned this mesh some years
ago. Thereafter, we used the Parietex composite mesh
(polyester with bovine inactivated collagen). Our results
with this mesh have been Wne with still no infections and no
recurrences yet. However, it is not possible to cut the mesh
to the preferred size, and it may be a little diYcult to
manipulate in the abdominal cavity, and we therefore also
abandoned this mesh a couple of years ago.

There are no randomized clinical trials available com-
paring diVerent meshes for laparoscopic ventral hernia
repair in humans. There are some animal data available
[13–16], but this cannot be translated directly to the human
situation because of, e.g., diVerences in daily life between
animals and humans, working conditions, inter-individual
diVerences in collagen properties, and age-related eVects on
wound healing. Thus, the literature cannot give general rec-
ommendations for choice of mesh based on randomized

clinical trials, so surgeon’s preference and cost will most
often determine the choice of mesh [11].

We based our follow-up on review of the patients’ medi-
cal records supplemented by a database search for admis-
sions to other hospitals. During the follow-up period we did
not experience any complications that needed admission.
This probably means that the patients have not experienced
any serious complications or recurrence, although we may
have overlooked a recurrence if the patient did not contact a
surgical hospital department. We had a median follow-up
time of 17 months, and it is therefore possible that some
patients may develop late recurrences after the operation.
Further long-term follow-up studies should focus on this
problem comparing the diVerent composite meshes avail-
able on the market.

Incisional hernia is likely to develop after laparotomy [1–
5] and with a higher incidence after vertical compared with
horizontal incisions [17]. When inserting a mesh via open
surgery the recurrence rates are in the range of 13–19% [9,
10]. However, this method has several drawbacks, some of
them being soft-tissue dissection in already poor quality tis-
sue and postoperative drain placement. This has led to a com-
plication rate of up to 20% involving wound infection, mesh
infection and Wstula formation [18–20]. In laparoscopic
repair, the surgeon can avoid extensive dissection of the vul-
nerable tissue with fewer complications, less pain and earlier
recovery [21, 22]. New meshes for laparoscopic repair are
frequently introduced, and often without any published
human data. The present paper is the Wrst report on use of the
Proceed mesh in humans, and our experience so far has been
very encouraging even though our patient sample was heter-
ogeneous and had a median follow-up of 17 months.

Conclusion

During a 2-year period we inserted 54 Proceed meshes in
49 patients with ventral hernia in our department. All
operations were done laparoscopically. There was no mor-
tality, and morbidity rate was low. In particular, we only
found one wound infection at a trocar site and no seromas
requiring surgical intervention. Thus, there were no mesh
infections or other mesh-related complications requiring
reinterventions. Laparoscopic ventral hernia repair using
the Proceed mesh therefore seems to be a promising tech-
nique for treating ventral hernias even in higher risk
patients who are obese or have pulmonary diseases.
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