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Abstract Background: The aim of this study was to
investigate the outcome of preperitoneal repair using
laparoscopic (TEP) and open (OPM) approach in
recurrent inguinal hernia. Methods: We performed a
prospective controlled nonrandomized clinical study in
188 patients with 207 recurrent inguinal hernias over a
period of 5 years. TEP repair was employed for 86
repairs, and OPM was used in 121 procedures. The main
outcome measurements were: recurrence rate, operating
time, hospital stay, and postoperative complications.
Results: There were three recurrences (1.7%). Two in the
OPM group (1.8%) and one (1.3%) in the TEP group
[P=NS (not significant)]. The TEP procedure was faster
than OPM for unilateral repair (40.8 vs 46.3 min)
(P<0.001). Postoperative complications were more fre-
quent in the OPM group (23.9%) than the TEP group
(13.9%) (P=NS). Hospital stay was significantly shorter
in the TEP group (1.2 vs 3.9 days) (P<0.001). Conclu-
sions: Preperitoneal approach (open or laparoscopic)
seems to be a good option in recurrent inguinal hernia
when these procedures are done by experienced sur-
geons.
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Introduction

The repair of recurrent inguinal hernia is usually a dif-
ficult operation, requiring surgical experience and an
accurate knowledge of the inguinal anatomy. This type
of repair does not always have successful results, and
high recurrence and complications rates have been
reported [1, 2, 3, 4, 5].

The anterior mesh approach is the most commonly
performed technique, but it has the disadvantage of
reoperating through scar tissue with the risk of testicular
damage and a large number of local haematomas.
However, a preperitoneal (posterior) approach, open or
laparoscopic, reduces these problems [4].

The main advantages of the preperitoneal approach
are mesh placement in the preperitoneal space where the
hernia is produced and avoiding the disadvantage of
reoperating through scar tissue.

Laparoscopic extraperitoneal repair (TEP) repro-
duces the same precepts of the open preperitoneal
approach: extensive dissection and big mesh covering all
the myopectineal area, avoiding the missed hernia
syndrome, but with all the advantages of laparoscopic
access, reducing their inconveniences with lower post-
operative discomfort and faster return to normal
activities [6, 7, 8, 9, 10, 11].

The aim of this prospective, controlled clinical study
was to investigate the long-term outcomes of the lapa-
roscopic TEP repair and the open preperitoneal mesh
repair (OPM) for the recurrent inguinal hernia when
both procedures are done by experienced groups.

Patients and methods

From January 1995–December 1999, 188 patients were oper-
ated on for recurrent inguinal hernia in two hospitals. To avoid
bias from the learning curve, all the TEP repairs were performed
in the center by surgeons with experience in laparoscopic
extraperitoneal approach, while the open preperitoneal approach
was done in the other center by surgeons experienced with this
access.
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All patients between 21 and 80 years of age with recurrent
inguinal hernia were considered for this study. High-risk patients
(American Society of Anesthesiologists (ASA) IV), with incarcer-
ated or massive scrotal hernias and morbid obesity (Body Mass
Index (BMI) >35 kg/m2) were excluded.

Detailed informed consent was obtained from all the patients.
General anaesthesia was indicated in ASA I-II patients in the

laparoscopic group, while ASA III and ASA I-II patients who did
not like this procedure underwent spinal anaesthesia. Open repair
patients underwent spinal anaesthesia, except those who preferred
general anaesthesia.

Surgical technique

Cefazolin (2 gr IV) was employed in antibiotic prophylaxis,
replaced by Clindamicine (600 mg/IV) in case of allergy.

Open preperitoneal mesh repair (OPM)

Open preperitoneal mesh repair (OPM) was undertaken, as de-
scribed by Nyhus. Through a lower abdominal transverse incision,
the anterior rectus sheath was incised and the muscle reflected
medially. The preperitoneal space was cleaved with blunt dissec-
tion, exposing the myopectineal orifice. The hernia was reduced
and not repaired. A 15·15-cm polypropylene mesh, without slits,
(Ethicon, USA) was inserted in the preperitoneal space, parietal-
izing the spermatic-cord elements, and fixed with nonabsorbable
sutures [12].

Laparoscopic extraperitoneal repair (TEP)

A preperitoneal dissection was made with a balloon through a
subumbilical incision. Two 5-mm trocars were inserted in the
midline. Extensive lateral dissection, isolation of the cord struc-
tures, and hernia reduction were performed. A 13·15-cm anatomic
polypropylene mesh (3DMAX, Bard, USA) was placed, covering
all of the myopectineal orifice, and fixed [2].

Follow-up

All patients were visited and physically examined 7 days after the
surgery and at 1, 3, and 12 months postoperatively and yearly
thereafter.

Statistical analysis

Statistical analyses were performed with the SPSS 7.5-Windows
program (SPSS, Chicago, Ill., USA). Percentages were compared
by means of the chi-square test and continuous variables were
compared with the Student�s t-test or variance analysis.

A P value of less than 0.05 indicated statistical difference.

Results

During this period, 188 patients with 207 recurrent
inguinal hernias were repaired in both hospitals. One
hundred and twenty-one repairs were performed using
OPM and 86 using TEP. In 19 cases, the recurrence was
bilateral.

There were 182 men and six women. The mean age of
the patients was 57 years (range 21–80).

Patient characteristics and physical status are shown
in Table 1. There were no statistical differences between
the groups in terms of age, sex, ASA, previous repairs or
follow-up.

Of the 207 inguinal repairs, 164 (79%) had been re-
paired once previously, 24 (12%) followed two previous
repairs, 16 (8%) followed three, and three (1%) four
previous repairs.

In 54 patients (28.7%), primary repair has been
bilateral.

A contralateral primary hernia was also repaired in
five patients in the laparoscopic group and two in the
open group.

There were no major intraoperative complications.
There were 33 peritoneal tears (42.3%) in TEP

repairs, but only four of these were extensive and needed
conversion (5.1%), due to dissection difficulties or peri-
toneal tears. One case was converted to Lichtenstein
repair, and the other three were switched to transab-
dominal laparoscopic repair (TAPP).

The TEP procedure was faster than OPM for uni-
lateral repair (40.8±8.3 min vs 46.3±7.1 min)
(P<0.001). Bilateral repair required 75.2±19.7 min for
laparoscopic repair and 77.6±5.5 min for the open
approach.

No statistically significant difference was observed in
the incidence of postoperative complications, but they
were more frequent in the open group than the laparo-
scopic group (Table 2). There were 29 (23.9%) postop-
erative complications in the OPM group and 12 (13.9%)
in the TEP group (chi-square:4.16; P=NS). Most of
them were minor (haematoma, seroma, or urinaries).
Prolonged pain >1 month in the operative area was
reported by five OPM patients and one TEP patient.
There were no injuries to the bowel, large vessels, uri-
nary bladder, or testicular atrophies. One TEP patient
required reoperation for bleeding. There were no deaths.

Hospital stay was significantly shorter in the TEP
group (1.2±1.2 days vs 3.9±1.3 days in the OPM
group) (t=15.22; P<0.001). Only three TEP patients
were treated as day cases.

One hundred seventy-six patients were examined be-
tween June 2002 and January 2003. All these patients
completed a minimum of 3 years follow-up. Twelve
could not attend for examination. The average follow-

Table 1 No statistical differences between groups

Open TEP P

Number of patients 110 78 P=NS
Number of cases 121 86
Age (years) 57.8±13.2 57.2±10.8
Male/female 105/5 77/1
ASA I 33 31
ASA II-III 58/19 42/5
Multirecurrence 11 9
Bilateral recurrence 11 8
Follow-up (months) 48.7 43.3

TEP=laparoscopic extraperitoneal repair; NS=not significant;
ASA=American Society of Anesthesiologists
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up period was 43.3 months in the TEP group and
48.7 months in the OPM group.

Three recurrent hernias were detected (1.7%). Two
patients (1.8%) had a recurrence in the OPM group, and
one patient (1.3%) had a recurrence in the TEP group.
(P=NS)

All the recurrences occurred within 12 months of
surgery.

Discussion

It is known that the preperitoneal approach is a good
option for recurrent inguinal hernia. This access avoids
reoperating through distorted anatomy and scar tissue,
reducing the risk of testicular damage and permitting
inspection of all potential groin hernia sites. An exten-
sive dissection allows the use of a large mesh covering all
the myopectineal area, avoiding the missed hernia syn-
drome [4, 10].

Despite the fact that open preperitoneal mesh repair
offers clear benefits, this method has not been widely
adopted, and the anterior tension-free repair (Lichten-
stein) remains the most commonly performed technique
in the treatment of recurrent inguinal hernia. Recently,
Hair reports that only 15% of repairs for recurrent
hernia were preperitoneal in Scotland (9% laparoscopic
and 6% open preperitoneal) [13].

An unfamiliar anatomy, an uncomfortable approach
with the use of large incisions, and difficult visualisation
of the groin anatomy remain major reasons for this lack
of surgeons� interest.

TEP laparoscopic repair reproduces the precepts of
the open preperitoneal approach, reducing their incon-
veniences, offering good vision of the preperitoneal
space, and permitting an easier approach. This produces
less postoperative discomfort and a faster return to
normal activities [6, 7, 9, 14, 15, 16].

Only one trial has compared an open preperitoneal
repair with a laparoscopic preperitoneal repair (TAPP)
in recurrent inguinal hernia [17]. The results of this study
reflect a recurrence rate of 1.9% for OPM and 12.5% for
TAPP. This recurrence is more than expected, probably
because of the surgeons� inexperience, due to the fact
that they hadn�t finalised their learning curve.

Excellent results have been reported with anterior
mesh repair under local anaesthesia [18], laparoscopic
techniques [2, 7, 9, 14, 19, 20], and the OPM approach
[14, 21, 22] in recurrent hernia when these procedures are
performed by experienced surgeons. Our prospective
study is in accord with these studies and confirms the
effectiveness of the preperitoneal approach for recurrent
inguinal hernia with low recurrence and complication
rates.

Postoperative complications, chronic neuralgia, and
length of stay are less in the TEP group. In our opinion,
this is because the laparoscopic approach makes it easier
to avoid the large dissections of the open approach.
Urinary complications in OPM are caused more by the
spinal anaesthesia than the hernia repair.

Recurrences after preperitoneal repair are mainly due
to technical errors and, therefore, occur early. The main
causes are surgeon inexperience, incomplete dissection,
missed hernia, insufficient mesh size, and inadequate
position or migration when the mesh is not fixed [1, 2, 4,
10, 14, 23, 24, 25, 26]. All our recurrences occurred
within 12 months of surgery.

This study confirms the previously reported favour-
able results of the preperitoneal approach (open or
laparoscopic) in recurrent inguinal hernia when these
procedures are done by experienced surgeons.
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6. Feliu Palà X, Fernández Sallent E (1997) Tratamiento lapa-
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