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Abstract

Background Laparoscopic repair of umbilical hernias is
usually based on the open underlay procedure in which the
mesh is placed intra-abdominally. To prevent complica-
tions such as adhesions, bowel obstruction and fistula
formation we developed a new laparoscopic approach,
placing the mesh in the preperitoneal space.

Methods Our laparoscopic approach concerns a stand-
ardised procedure with introduction of three intra-
abdominally placed trocars. The ventral abdominal wall is
incised in a lengthwise manner approximately 5 cm from
the umbilical defect, followed by development of the pre-
peritoneal space, reposition of the umbilical peritoneal sac
and placement and fixation of a Prolene™ mesh. The mesh
is secured using transfascial Prolene™ sutures; the peri-
toneal defect is closed with a running Vicryl™ suture.
Data on 17 patients with primary umbilical hernias lapa-
roscopically operated on between April 2002 and March
2006 are presented.

Results The 11 men and 6 women had a mean age of
57.8 years (range 37-91 years) and a mean body mass
index (BMI) of 30.6 kg/m? (range 23.7-37.9 kg/m?). Mean
hernia size was 1.95 cm (range 1-3 cm), average mesh size
was 110 cm? (range 100-150 cm?). Mean operating time
was 85.6 min (range 60—120 min). Mean hospital stay was
2.2 days (range 1-3 days). No major complications were
seen. No recurrences were observed during a mean follow-
up of 36.2 months (range 13-62 months).
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Conclusions The preperitoneal laparoscopic technique
for umbilical hernia repair combines the advantages of a
laparoscopic, minimally invasive, approach, avoiding the
potential complications related to intra-abdominal mesh
position.
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Adult umbilical hernia is a relatively frequent condition
with a prevalence of 2% and is most likely to occur in the
fifth and sixth decades of life [1, 2]. The vast majority of
cases occur due to increased intra-abdominal pressure.
Umbilical hernias in adults are three times more common
in women than in men, more common in overweight per-
sons with weak abdominal muscles, in patients with
cirrhosis and in women during pregnancy or after giving
birth to multiple newborns [1-3]. Umbilical hernias have a
reported incarceration rate of 17.7% [4] and are responsible
for 13% of all incarcerated hernias [5], therefore repair is
proposed for the majority of the symptomatic and asymp-
tomatic umbilical hernias.

Many hernia repair methods have been described.
Although open repair, preferably with mesh [3, 6-10], has
long been the standard approach, laparoscopic repair is
becoming more popular among surgeons and patients.
Several observational studies [11-17] have raised the
possibility that laparoscopic ventral and umbilical hernia
repair may be associated with fewer complications,
decreased length of postoperative hospital stay and lower
recurrence rates. These laparoscopic techniques are usually
based on the same physical and surgical principles as the
open underlay procedure, in which the mesh is implanted
intra-abdominally. Because intra-abdominal placement of a
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mesh is associated with complications such as the forma-
tion of intestinal adhesions, bowel occlusion and
enterocutaneous fistulas [15, 18, 19], we developed a new
laparoscopic technique in which the mesh is positioned in
the preperitoneal space. In the present report we describe
the outcomes of a pilot study.

Materials and methods
Patients

Between April 2002 and March 2006, 17 patients under-
went laparoscopic umbilical hernia repair with
implantation of a mesh in the preperitoneal space.

For each patient, retrospectively, the following demo-
graphic, peri- and postoperative data were collected: sex,
age, body mass index (BMI), American Society of Ana-
esthesiologists (ASA) classification, estimated blood loss
during surgery, operative and postoperative complications
and hernia recurrences. At operation, size of the fascial
defect, size of prosthetic mesh used, technique of mesh
fixation and operating time were recorded. For extra fol-
low-up and history taking, patients were interviewed by
telephone in June 2007.

Surgical technique

Surgery was performed by the same surgeon (I.LH.O.) in all
patients. At the time of induction of anaesthesia, 1,500 mg
cefuroxime antibiotic prophylaxis was administered pre-
operatively. Patients were operated on in supine position
with the surgeon standing on either the left or right lateral
side, according to the surgeon’s preference. The ipsilateral
arm was placed over the head of the patient, away from the
surgeon. Three trocars were used: one 10—12-mm trocar for
the endoscope, a 10-12-mm trocar and a 5-mm trocar as
working channels. The trocars were placed in the anterior
axillary line: in the upper, middle and lower quadrant on
the ipsilateral side of the patient with the middle slightly
more lateral than the other two (Fig. 1). A 30° laparoscope
(Karl Storz, Tuttlingen, Germany) was used. After install-
ing pneumoperitoneum in an open fashion and introduction
of the trocars, the ipsilateral side of the peritoneum of the
ventral abdominal wall was incised in a lengthwise manner,
within a margin of 5 cm of the umbilical defect (Fig. 2).
The preperitoneal space was developed, thereby reducing
the umbilical peritoneal sac (Fig. 3). External pressure on
the abdominal wall by one hand of the assistant was con-
sidered helpful in order to facilitate laparoscopic
extraperitoneal dissection. A polypropylene mesh (Pro-
leneTM, Ethicon INC, Somerville, NJ, USA) was
introduced in the preperitoneal space to cover the defect

Fig. 1 Placement of the trocars

Fig. 2 Incision of the ventral abdominal wall

Fig. 3 Development of the preperitoneal space

with at least 3 cm overlap in all directions [20] (Fig. 4).
Using the Endoclose™ device (Autosuture, Tyco Health-
care, Norwalk, USA), four transfascial Prolene™ sutures
were placed intra-abdominally to secure the corners of the
mesh to the fascia. The peritoneal defect was closed with a
running VicrleM suture (Ethicon INC, Somerville, NJ,
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Fig. 4 An appropriately sized mesh covering the defect is placed in
the preperitoneal space

Fig. 5 Closing the peritoneal defect with a running Vicryl™ suture

USA) (Fig. 5). Removal of the trocars and desufflation was
performed under direct view. The skin was closed with
MonocrleM sutures (Ethicon INC, Somerville, NJ, USA).

Data

Data are expressed as mean =+ standard deviation (SD).

Results

Demographic, peri- and postoperative data are shown in
Table 1. The population consisted of 11 males and 6 females
with a mean age of 57.8 £ 14.5 years (range 37-91 years)
and a mean BMI of 30.6 & 4.0 kg/m? (range 23.7-37.9 kg/
mz). Mean ASA classification was 1.7 & 0.6 (range 1-3).
None of the repairs was performed for a recurrent hernia.
Mean hernia size was 1.95 £ 0.6 cm (range 1-3 cm),
average mesh size was 110 & 17.7 cm® (range 100—
150 cm?). All repairs were performed with a Prolene™
mesh. Mean operating time was 85.6 = 24.7 min (range

@ Springer

Table 1 Patient characteristics

Characteristic Value, mean + SD (range)
Male/female 11/6
Age (years) 57.8 + 14.5 (37-91)

Body mass index (kg/m?)
ASA classification

30.6 £ 4.0 (23.7-37.9)
1.7 £ 0.6 (1-3)
Previous hernia repairs 0

1.95 £ 0.6 (1-3)

110 £ 17.7 (100-150)
85.6 £ 24.7 (60-120)

Fascial defect (cm)
Mesh size (cm?)

Operating time (min)

Hospital stay (days) 2.2 + 0.6 (1-3)
Follow-up (months) 36.2 + 14.8 (13-62)
Recurrence 0

Table 2 Postoperative complications

Complication Number of patients

Seroma
Hematoma
Urinary retention
Total

[SC J N

60-120 min) and estimated blood loss insignificant. No
conversions to open surgery were necessary. Hospital stay
averaged 2.2 + 0.6 days (range 1-3 days).

Three out of 17 patients developed a complication, as
shown in Table 2. No major complications were seen.
Complications included seroma (n = 1), hematoma (n = 1)
and urinary retention (n = 1). No recurrences were
observed during a mean follow-up of 36.2 & 14.8 months
(range 13—62 months).

Discussion

Adult umbilical hernia is a common surgical condition and
many techniques have been described for its repair. This
may be achieved through simple suture repair, double-
breasting Mayo repair [21] or the use of a mesh. For the
Mayo repair, recurrence rates up to 30% have been
described [8]. After introduction of mesh material, hernia
recurrence rates have been dramatically reduced to 1% [3,
8, 17, 22]. However, the combined use of synthetic mate-
rial and extensive dissection in the abdominal wall
implicates a risk for local abdominal wall complications
such as prolonged postoperative pain, wound infection and
seroma or hematoma formation [23]. These drawbacks
might be counteracted by a laparoscopic approach with
minimal surgical trauma to the abdominal wall. Compared
with the Mayo repair, the laparoscopic approach avoids
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extensive local dissection. In addition, the umbilicus can be
preserved in a more natural way, giving better cosmetic
outcome.

Several studies comparing laparoscopic and open ven-
tral abdominal hernia repair suggest that laparoscopic
repair is safer and more effective than open repair,
although long-term benefits remain to be proven [11-17].
The feasibility of laparoscopic umbilical hernia repair has
been established and reported in a few series and case
reports [13, 16, 24]. These publications, however, con-
cerned intra-abdominal mesh placement. Intra-abdominal
placement of the mesh is associated with complications
such as formation of intestinal adhesions, bowel occlusion
and enterocutaneous fistulas [15, 18, 19]. Losanoff et al.
[19] reported a patient who presented with an enterocolo-
cutaneous fistula 10 years after prosthetic mesh repair of an
incisional hernia. Other meshes are available with known
less tendency to stimulate adhesions or fistulization, but
these carry other disadvantages such as less ingrowth in the
abdominal wall and/or higher price [18, 24, 25]. The goal
of our repair was to use a mesh known for its superior
ingrowth with technique that reduced the risk of its
disadvantages.

To our knowledge, there is only one previous report of a
laparoscopic method using preperitoneal approach,
describing a total preperitoneal approach for the treatment of
incisional and primary ventral hernias [23]. In that study of
15 patients, the mesh was placed between the rectus muscle
and its dorsal fascia, which involves extensive dissection.
Our method requires less trauma to the abdominal wall.

In our study, the defects we operated on were relatively
small. There is debate in the literature about whether small
defects should be closed with primary suture repair or with
a mesh. Arroyo et al. [3] compared in a randomized trial
suture and mesh repair in conventional umbilical hernia
reconstruction, using surgeon-fabricated mesh plugs to
close fascia defects smaller than 3 cm. These results were
in favor of mesh hernioplasty for all sizes of umbilical
hernias, since they found a clearly lower recurrence rate
after mesh repair (1%, versus 11% in suture repair) and no
increase in associated morbidity. A similar technique has
been employed by Kurzer et al. [27]. Schumacher on the
other hand described favorable results of primary hernior-
raphy in umbilical hernias smaller than 2 cm [26]. One
might argue that use of mesh in small hernias as well as
laparoscopic approach are time consuming. We therefore
feel our technique is most beneficial in the repair of defects
greater than 2 cm.

In conclusion, the results of our pilot study of laparo-
scopic transabdominal preperitoneal mesh placement in
umbilical hernias show this approach to be a feasible
operation with low morbidity and no recurrences. The main
advantage of this method is avoidance of contact between

the mesh and visceral organs. We therefore believe this
technique should be compared with open mesh repair in a
randomized trial.
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