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Laparoscopic incisional hernioplasty
utilising on-lay expanded
polytetrafluoroethylene DualMesh:
prospective study

Objective. To evaluate the early outcomes of laparoscopic incisional
hernioplasties using on-lay GORE-TEX DualMesh.
Design. Prospective study.
Setting. Medical centre of a regional hospital, Hong Kong.
Subjects and methods. Between June 2000 and October 2001, 11 consecutive
patients underwent attempted laparoscopic incisional hernioplasties at the
University of Hong Kong Medical Centre. A prospective collection of peri-
operative data and assessment of postoperative outcomes was performed.
Results. Laparoscopic incisional hernioplasty was successfully performed
for 10 (91%) patients. One patient was converted to open repair because of
extensive adhesions within the peritoneal cavity. The overall mean operative time
was 107 minutes. Five (45%) patients were found to have more than one hernial
defect after reduction of the hernial contents. Eight (73%) patients were
discharged within 2 days after operation. Postoperative morbidities included
wound bruising (n=4), seroma (n=2), and prolonged suture site pain (n=1). All
postoperative morbidities resolved spontaneously without intervention. With a
mean follow-up of 3 months, no early recurrence was detected.
Conclusion. Early outcomes of laparoscopic incisional hernioplasty utilising
GORE-TEX DualMesh were promising. This technique confers the advantages
of minimal access surgery and allows clear identification of multiple hernial
defects. Extensive adhesion, which does not allow the establishment of
pneumoperitoneum, is a condition that precludes the safe performance of
laparoscopic repair.
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Introduction

The incidence of incisional hernia after abdominal oper-
ations varies from 5% to 11%.1-3 Repair of incisional hernia
has been a challenging surgical problem for many years.
The operative technique of open repair has evolved from
simple approximation of the defect, which is associated with
a high incidence of recurrence, to prosthetic repair.4,5 Mesh
hernioplasty of incisional hernia has been shown to achieve
a superior long-term outcome.5 The placement of prosthetic
mesh, however, requires extensive dissection of the hernia
and thus increases the risk of wound complications.

LeBlanc and Booth6 first described the laparoscopic
repair of incisional hernia with an on-lay patch in 1993.
Laparoscopic incisional hernioplasty has been gaining popu-
larity in recent years.7 With the laparoscopic approach,
long incisions and wide dissections can be avoided. The
placement of a large mesh with adequate overlap of the
defect is also facilitated. This study reports the early
outcomes of laparoscopic incisional hernioplasties utilising
on-lay GORE-TEX DualMesh Biomaterial (W.L. Gore and
Associates, Flagstaff, US) performed at Tung Wah Hospital,
Hong Kong.

Subjects and methods

Between June 2000 and October 2001, 11 consecutive
patients underwent attempted laparoscopic incisional
hernia repairs with an on-lay GORE-TEX DualMesh at the
University of Hong Kong Medical Centre, Tung Wah
Hospital. Selection criteria for laparoscopic incisional
hernioplasty included medical fitness for general anaes-
thesia and absence of coagulopathy. A prospective collec-
tion of data on demographic features, co-morbidities, and
anatomical positions of hernial defects was performed. Op-
erative details, including operative duration, intra-operative
complications, and number of conversions of the procedure,
were documented. Postoperative outcomes, including
complications, pain scores, and length of hospital stay, were
prospectively evaluated.

Operative techniques
The patient was operated in a supine position using general
anaesthesia. For patients with midline incisional hernias,
the first 10-mm trocar was placed over the left anterior
axillary line midway between the costal margin and the
anterior superior iliac spine via an open cut-down technique
(Fig 1). Pneumoperitoneum was created by insufflation with
carbon dioxide until a pressure of 12 mm Hg was reached.
A 30° telescope was introduced for diagnostic laparoscopy.
Two additional 5-mm trocars were placed over the left
upper and left lower quadrants of the abdomen. The number
and position of the trocars were individualised, depending
on the anatomical position of the hernial defect and the
location of adhesions. Lysis of adhesions was performed
using endo-scissors with diathermy. The contents of the
hernia were then reduced into the peritoneal cavity. The

edges of the hernia defect were ascertained by direct vision
and palpation (Fig 2). The location of the hernia was marked
on the abdomen and the dimensions of the hernial defect
were measured (Fig 3). A GORE-TEX DualMesh was cut
to a size that would overlap the defect by at least 3 cm in all
directions. Non-absorbable sutures were placed and tied at
5-cm intervals along the edge of the mesh. The sutures were
cut to leave two tails, each at least 10 cm long. The mesh
was then inserted into the peritoneal cavity. Multiple stab
skin incisions of 2 mm in length were made with a scalpel
along the circumference of the mesh, which had been marked
on the abdominal wall. A Gore Suture Passer Instrument
(W.L. Gore and Associates, Flagstaff, US) was inserted
through the abdominal wall into the peritoneal cavity. This
was used to grasp the sutures of the mesh under direct vi-
sion and pull them through the abdominal wall. The sutures
were then tied extra-corporeally and buried subcutaneously.
The gaps between the sutures were closed by helical tackers
at 1-cm intervals along the circumference of the mesh to
avoid bowel obstruction (Fig 4).

Incisional hernia

5 mm

10 mm

5 mm

Fig 1. Position of the three trocar ports in a patient with lower
midline incisional hernia

Fig 2. Incisional hernial defect after reduction of contents
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abscess (n=1), resection of gastric stromal tumour (n=1),
appendicectomy (n=1), abdominal aortic aneurysmorrhaphy
(n=1), and  repair of para-umbilical hernia (n=1). The ana-
tomical positions of the incisional hernias were along the
lower midline incision (n=5), central midline incision (n=3),
grid-iron incision (n=1), rooftop incision (n=1), and trans-
verse infra-umbilical incision (n=1).

Operative results
Laparoscopic incisional hernioplasty was successfully
performed for 10 patients, giving an overall success rate of
91%. One patient was converted to open repair because of
extensive adhesions within the peritoneal cavity. Operative
time ranged from 68 to 190 minutes, with a mean of 107
minutes (SD, 42 minutes). The number of hernial defects
found during operation ranged from one to five, with an
average of two defects per patient. The diameters of
the hernial defects varied from 1 to 10 cm, with a mean
diameter of 3.2 cm. There were no visceral or other intra-
operative complications.

Postoperative outcomes
Postoperative morbidities included wound bruising (n=4),
seroma (n=2), and prolonged suture site pain (n=1). One
patient, who underwent laparoscopic repair of a 10-cm
incisional hernia, complained of severe abdominal pain on
postoperative day 1. Contrast computed tomography scan
of the abdomen revealed a seroma. The patient recovered
uneventfully. Prolonged suture site pain, which occurred in
one patient, gradually resolved after 6 weeks.

The length of hospital stay ranged from 1 to 12 days,
with a mean of 3 days. Eight (73%) patients were discharged
within 2 days after operation. Figure 5 shows the mean
postoperative pain scores at rest and on coughing. All post-
operative morbidities resolved spontaneously without
intervention. The follow-up period was calculated from the
date of operation and ranged from 1 to 15 months with a
mean of 3 months. No recurrence had been detected up to
the day of review.

Fig 3. A patient with five hernial defects marked on the abdomen

Fig 5. Daily postoperative pain scores at rest and on coughing

Fig 4. A GORE-TEX DualMesh being anchored in place by a
spiral tacker (arrow)

Postoperative management
All patients were allowed to resume normal diet and ambu-
late after operation. The analgesic regimen included oral
diclofenac 100 mg daily and compound analgesic,
proproxyphene 50 mg and paracetamol 325 mg, four times
daily upon request. Severity of pain at rest and on coughing
was assessed by a linear analogue pain score on a scale from
0 to 10 daily after operation. Patients were discharged
once they could walk comfortably. Length of hospital stay
referred to the total number of nights spent in hospital after
operation. All patients had regular follow-up visits at the
Hernia Clinic. All complications were recorded and any
clinical recurrence was documented during follow-up visits.

Results

Patient characteristics
The ages of the study population ranged from 32 to 81 years
with a mean age of 66 years (standard deviation [SD], 12.8
years). There were four males and seven females. The
patients had one or more of the following co-morbidities:
hypertension (n=7), ischaemic heart disease (n=3), diabetes
mellitus (n=1), hypothyroidism (n=1), and asthma (n=1).
Previous operations leading to the development of incisional
hernia included hysterectomy (n=3), caesarean section (n=2),
splenectomy (n=1), cholecystectomy with drainage of liver
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Discussion

Leber et al8 demonstrated that the nature of prosthetic
material had significant implications on the long-term com-
plications after prosthetic repair of incisional hernias.
Biomaterials such as polypropylene and mersilene elicit
intense inflammatory reaction and cause adhesive bowel
obstruction when exposed to abdominal viscera. These
materials also predispose patients to future development
of enterocutaneous fistulae.9 The utilisation of expanded poly-
tetrafluoroethylene (PTFE) mesh has significantly reduced
the risk of these complications as expanded PTFE evokes a
limited inflammatory and foreign body response.10,11 GORE-
TEX DualMesh has a visceral surface with a pore size of
less than 3 µm that minimises adhesion formation. The
opposite parietal surface has an average pore size of 22 µm,
which allows host tissue to incorporate into the mesh. In
a number of animal studies in which different prosthetic ma-
terials were placed intra-abdominally, far greater adhesions
were associated with polypropylene mesh than with expanded
PTFE mesh.12,13 Placement of expanded PTFE mesh in the
intraperitoneal position has been proven to be safe.14

To date, no prospective randomised trial has been con-
ducted to compare the outcomes of laparoscopic hernioplasty
and open mesh repair of incisional hernia. A few retrospect-
ive studies demonstrated superior outcomes of laparoscopic
hernioplasty to open repair of incisional hernia.15-17 The
reported advantages of the laparoscopic approach in-
cluded shorter hospital stay, reduced wound pain, early
return of bowel function, and faster resumption of normal
activities.18-21 As laparoscopic hernioplasty involves smaller
skin incisions and less extensive dissection, the wound
complication rate is lower than that with open repairs. The
laparoscopic approach also allows clear identification of
bowel contents, thereby reducing the risk of bowel injury.

The recurrence rate after laparoscopic repair was univer-
sally lower than those of open repairs.19 The improved re-
currence rate for patients undergoing laparoscopy has been
attributed to the tension-free repair and the wide coverage
beyond the border of the hernia defect by the sizeable mesh.
Since the mesh is placed in the intraperitoneal position, it
acts as an additional buttress to the repair. Above all, the
laparoscopic technique allows clear identification of mul-
tiple hernial defects from the intra-abdominal perspective.
Half of the patients (n=5) in this study were found to have
more than one fascial defect during operation. Multiple defects,
particularly the small ones far away from the main hernia,
can be easily overlooked during open surgery. This may ac-
count for the higher recurrence rate following open repairs.

Our single incidence of conversion to open repair oc-
curred in a patient with extensive adhesions within the peri-
toneal space. This patient underwent an exploratory
laparotomy for abdominal pain 4 years previously. Exten-
sive adhesion, which does not allow the establishment of
pneumoperitoneum, has been reported to be a condition that

does not allow the safe performance of laparoscopic inci-
sional hernioplasty.20 Lysis of adhesions is the most hazard-
ous step of the laparoscopic incisional hernia repair.15

Inadvertent enterotomy with resultant contamination of
the peritoneal cavity will necessitate abandonment of the
hernia repair. Fatal sepsis secondary to delayed treatment
of unrecognised enterotomy has been reported.22 Adhesio-
lysis therefore needs to be performed with extreme caution
and minimal use of diathermy.

Postoperative pain after laparoscopic incisional hernio-
plasty was greater than that reported for endoscopic inguinal
hernioplasties.23 LeBlanc24 and Costanza et al20 also reported
similar findings. In general, patients who undergo lapar-
oscopic incisional hernioplasty experience more discomfort
than with laparoscopic cholecystectomy. The increased pain
is probably due to the placement of transabdominal sutures
and the helical tackers. Prolonged suture site pain occurred
in up to 2% of patients after laparoscopic ventral hernia
repair. Possible causes include nerve or tissue entrapment,
deep-seated haematoma, and nerve injury during placement
of helical tackers or transabdominal sutures. The pain can
usually be controlled by oral analgesics and resolves with
time.18

Seroma was the most frequently reported morbidity
following laparoscopic incisional hernioplasty. Toy et al25

reported an incidence of 16%, which was consistent with
our experience (20%). The risk of seroma formation,
however, remained lower than that after open mesh repair
of incisional hernia (21%).26 For most patients, seroma was
self-limiting and resolved without intervention. Heniford
et al18 recommended aspiration of seroma for patients who
were symptomatic whilst allowing others to resolve on their
own. Patients should be warned of this complication prior
to operation since seroma mimics early recurrence.

Conclusion

Early outcomes of laparoscopic incisional hernioplasty util-
ising GORE-TEX DualMesh were promising. The lapar-
oscopic approach confers the advantages of minimal access
surgery and appears to be a safe technique for the repair of
incisional hernia. Extensive adhesion, which does not allow
the establishment of pneumoperitoneum, is a condition that
precludes the safe performance of laparoscopic repair.
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