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Total extraperitoneal approach in inguinal hernia repair: an update
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Abstract: Inguinal hernia can be repaired through numerous approaches either by conventional open or
endo-laparoscopic technique. Few factors are contributing to the increasing popularity of endo-laparoscopic
approach: firstly the several studies that showed the benefits and advantages of the technique then, the
widest application of laparoscopic techniques in all fields of surgery including advanced procedures,
making the, once defined “difficult to learn”, endoscopic hernia repair easier and lastly, the improvement
of imaging technology from high definition to the 3D. Total extraperitoneal (TEP) inguinal hernia repair
requires a proper training and a good standard technique in order to be mastered with low recurrence and

complications.
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Introduction

The pathophysiology of the posterior endoscopic approach
is based on the use of a large prosthesis to overlap the
myopectineal orifice of Fruchaud and is well reproduced in
the total extraperitoneal (TEP) repair. In TEP, by avoiding
to enter the peritoneum, we have a reduced risk of bowel
and vascular injury, no postoperative adhesions and the
advantages of lower recurrence and complication rates with
an overall better outcome (1,2).

Preoperative assessment and surgical technique

There some relative contraindications strongly dependently
on the surgeon’s experience and, as in all surgical patients,
some absolute contraindications (Acute abdomen with
strangulated and infected bowel, Respiratory distress). In
patients with irreducible, sliding or inguinoscrotal hernia,
previous prostatectomy or pelvic surgery the surgical
experience in endo-laparoscopic hernia repair is very
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important for the success; similarly for example a repair
after an open appendectomy it will requires a special
attention during the dissection of the lateral space of
Bogros.

As all inguinal hernia, a simple physical examination
is important to assess the patient including the fitness
for general anesthesia. Only in selected case like large
inguinoscrotal or multiple recurrence, a dynamic US or a
CT scan may be indicated.

Risk for conversion to either TAPP or open, recurrence
and complications should be adequately discussed and
commented to the patient (3).

As stated from the several Guidelines, in TEP antibiotic are
not necessary, we recommend only in case of older patients
or selected case like corticosteroid use, immunosuppressive
conditions, BPH, obesity, diabetes (4-6).

A urinary catheter is recommended only in complex cases
(partially reducible, large defect) or if the surgery last more
than 1.5 h.
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Figure 1 Operating room set up.

Figure 2 Balloon dissector.

The TEP procedure is standardly performed under
general anesthesia, patient is positioned in supine position.

The surgeon and the camera holding assistant stand on
the opposite side the hernia. (Figure I) The high-definition
2D or 3D camera system is positioned at the feet of the
patient.

The most common techniques to access and create the
preperitoneal space are the balloon dissector or the blunt
technique. After incising the anterior rectus sheath, the
rectus mm is retracted and the retrorectal space exposed.
Using the trocar with an optical balloon dissector, the space
is created by inflating the balloon under vision (Figure 2) an
be performed initially with a gauze or a finger then using
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the telescopy along the midline and towards the pubis
symphysis in order to allow the position of the two working
lower 5 mm trocars. Once all the ports are inserted, using
two atraumatic graspers, the dissection is conducted along
the midline, below the rectus muscle and towards the
pubis arch. The limit of the dissection is 2 cm beyond the
symphysis pubis. Subsequently, the lateral dissection is
performed towards the anterior superior iliac spine (ASIS)
in the so-called lateral space of Bogros. Attention should be
made to avoid to dissect beyond the lumbar fascia in the so-
called “lateral triangle of pain”. This will prevent injury of
the lateral-cutaneous and genitofemoral nerves

Once the preperitoneal dissection is completed, the
hernia defects are identified and the next step will be the sac
reduction and repair of the hernia. An adequate dissection
both lateral and medial is necessary for the placement of
the 10 cm x 15 cm prosthesis and to work safely in case of
inadvertent tear of the peritoneum.

The reduction of direct, femoral and obturator hernia
are simple and requires attention to avoid injury of the
surrounding vasculat structures. For the indirect or lateral
hernia this will requires to separate the spermatic structures
from the hernia sac using either the preferred medial to
lateral approach. In case of long, large or difficult thick
sac, it is advisable to transect the hernia sac over a simple
ligation of using a pre-made loop. If a lipoma of the cord is
present it will required to be fully reduced.

It is important to close all the inadvertent peritoneal
holes/tears with absorbable suture or loops.

The final step is the hernia repair and it is achieved by
covering all the myopectineal orifice of Fruchaud with a
synthetic, large pore prosthesis of at least 10 cm x 15 cm.
The insertion of the rolled mesh is done through the 10 mm
trocar. A “no-touch technique” is mandatory to avoid
mesh infection. The mesh is opened and inserted into the
preperitoneal cavity avoiding any contact with the skin.
The mesh is then placed horizontally and unrolled over the
myopectineal orifice making sure to cover all the hernia
sites (Figure 3). One third of the mesh should be below
the symphysis pubis, the upper margin reaching the lower
trocar medially and laterally lining over the psoas muscle.
In case of bilateral hernias, the two meshes should overlap
1-2 cm over the midline. The peritoneum should be at least
1-2 cm away from the inferior edge of the mesh to prevent
a recurrence.

The fixation of the mesh is required only in large direct
or indirect hernia or in case of bilateral repair. Four to five
staplers over the Cooper’s ligament, medial and lateral
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Figure 4 Single port device.

to the inferior epigastric vessels are sufficient for good
fixation. We should avoid any stapler below the iliopubic
tract because there are nerve path abnormalities in 15-20%
of the case. This will help to prevent any nerve injuries and
consequent post-operative chronic pain.

At the end of the procedure, the anterior rectus sheath is
closed with non-absorbable suture and the skin using glue
or subdermal suture.

Patients can be discharged on the same day after voiding
freely with standard NSAID analgesia.

Single or reduced port technique

As in many other procedures, also in endolaparoscopic
hernia repair, we have utilized a reduced or single access
approach (7,8). For needlescopic surgery, 2-3 mm trocars
and grasper are utilized to perform the procedure,
challenges are in large defect or thickened peritoneal sac.
Clinical studies showed comparable results with standard
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technique but nevertheless, the needlescopic technique
has never been successful with worldwide acceptance (7,9).
Lately, the repair using a single port device (Figure 4)
have been popularized and has seen a lot of enthusiasm
not only for inguinal hernia repair but for several surgical
procedure and commonly appendectomy, cholecystectomy,
adrenalectomy, cystectomy, appendectomy, colon surgery,
etc. (10-14). One of the advantages claimed for the single or
reduced port surgery is the better cosmetic, lesser pain and
faster recovery while the increased risk for port-site hernia
can be an important side effect, even though this is not
claimed for TEP. On the other side the technical challenges
are the lack in triangulation, the difficult in achieving a
proper retraction (15). In TEP these challenges are relative,
since the position on the trocars along the midline partially
simulates a lack of triangulation and this help to shorten the
learning curve for single port surgery.

Recent comparative studies showed similar data
regarding pain scores, operative duration, recurrence and
complication rates, making this new approach acceptable
and comparable to standard TEP (16,17).

Clinical outcome and complications

Intraoperative complications specific to TEP occur a very
low percentage in about 4-6% of the cases and can be due
to vascular, visceral, nerve and spermatic cord structures
injury (3,18-21). The most common are the injury of the
IEV and this can be avoided by inserting all the ports under
direct vision and with a careful lateral dissection. Visceral
injuries are very rare with few reports in the literature, may
be due to excessive traction in reducing a sac with bowel
content or by transmitted energy. Nerve injuries can be
prevented by avoiding lateral dissection beyond the lumbar
fascia and by limiting the numbers of staplers/tacker for
fixation.

Postoperative complication like seroma commonly
occur in patients with large direct and indirect hernia, the
seroma usually appear after 7-10 days and do not require
any treatment and will be reabsorbed spontaneously within
4-6 weeks (21-23).

TEP hernia repair has showed in several clinical trials
and metanalysis that has reduced postoperative pain, less
need for postoperative analgesia, earlier return at work,
fewer complications and low recurrence in experienced
surgeon when compared to open mesh repair (1,2) and
this is also stated in the several Guidelines published
(4-6,22,23). The key of a successful TEP repair is in the
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patient’s selection and a correct surgical technique together
with the surgeon’s experience, only these three key factors
will allow to achieve a good clinical outcome with low rate
of short and long-term complications.
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