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Abstract

Background: Laparoscopic repair of inguinal hernias is performed nowadays either by
transabdominal preperitoneal approach (TAPP) or by total extraperitoneal approach (TEP).
Few trials had directly compared both of them.

Methods: We performed a randomized, prospective trial in which 80 male patients with
primary unilateral inguinal hernia were treated |aparoscopically. 40 patients were treated by
transabdominal preperitoneal repair and the other 40 patients were treated by |aparoscopic
total extraperitoneal repair. We recorded information about preoper ative data, operative details,
operative time, intraoperative complications, postoperative recovery, postoper ative complications,
and long term follow—up. We examined the patients for follow-up one and six weeks, six months,
and one year after surgery.

Results: Small intestinal injury occurred in 1 patient in TAPP group. Extraperitoneal bleeding
occurred in 3 patients in each group. 4 patients in TAPP group were converted to open
Lichtenstein repair. TEP procedurefailed in 5 patients, 4 of them were converted to open repair.
In the remaining patient, TEP procedure was converted to TAPP technique that was successfully
performed without conversion to open repair. No major vessel, bladder or spermatic cord injury
had occurred in any patient in either group. Operative time was slightly longer in TEP group.
Hospital stay, recovery period, postoperative and chronic pain were nearly the same in both
groups. After a 1 year follow up period, recurrence has been diagnosed in 2 patients; onein
each group. No cases of port-site hernia, internal hernia or intestinal obstruction were reported
in either group.

Conclusion: When performed correctly, both techniques can produce satisfactory results.
Thelearning curve in TEP approach islonger, but it is safer to be performed as the abdominal
cavity virginity is intact. TEP when efficiently experienced and mastered is the procedure of
choice in laparoscopic repair of inguinal hernia. However, surgeons who choose TEP must
know well how to do TAPP technique since conversion of TEP to TAPP is possible; otherwise
conversion to open technique is mandatory.

Key words: Inguinal hernia - Laparoscopic transabdominal preperitoneal repair (TAPP) -
Laparoscopic total extraperitoneal repair (TEP).

Introduction:

Inguinal hernia repair is one of the most
common surgical procedures performed
worldwide.

Over the past 20 years, severa herniarepair
techniques have been introduced.

The excellent results obtained with
laparoscopic cholecystectomy since its
introduction in 1988 have encouraged surgeons
to introduce laparoscopic surgery for many
applications, including inguina herniarepair.

Laparoscopic inguinal hernioplasty wasfirst
described by Gerlinthe early 1990s. Theredfter,

laparoscopic repair of inguinal hernia has
undergone many changes.

The most widely accepted |aparoscopic
techniques nowadays are the transabdominal
preperitoneal technique (TAPP) described by
Arregui2 and Dion3 in the early 1990s and the
total extraperitoneal technique introduced by
Phillips* and McKernan> in 1993. Both
techniques evolved from Stoppa's concept of
preperitoneal reinforcement of fascia
transversalis over myopectineal orifice by a
prosthetic mesh.6



Many trials had compared laparoscopic
inguinal hernia with open repair. However,
studies directly comparing both techniques of
laparoscopic repair (TAPP and TEP) are scanty
and therefore, satisfactory results are not
sufficient.”

We conducted this study to directly compare
TAPP and TEP techniques to determine which
method is associated with better outcomes,
less morbidity, and is easier to be learned and
safely applied.

Patients and methods:

This study is a prospective randomized
study. Male patients with primary, unilateral
inguinal herniawho presented in the outpatient
clinic at Ain Shams University Hospitals at
the period between October 2005 and June
2008 were allocated to either |aparoscopic
transabdominal preperitoneal repair (TAPP)
or to laparoscopic total extraperitoneal repair
(TEP) by unrestricted randomizationinal: 1
ratio.

To be eligible, patients were required to be
healthy (American Society of Anesthesiology
{ASA} group 1 or 2), male, and 18-60 years
old.

All patients gave written informed consent.
Patients who had an irreducible, huge or
complicated hernia were not eligible for the
study. Other exclusion criteriaincluded morbid
obesity (BMI > 40), and/or previous lower
abdominal surgery.

Preoper ative preparation:

Patients were informed that conversion to
open surgery might be required and awritten
consent was taken.

All patients were asked to pass urine just
before shifting to the operation theatre.
Perioperative prophylactic antibiotics were
administered. All operations were done under
general anesthesia.

Operative techniques:
1- Transabdominal preperitoneal technique
(TAPP):

TAPP was performed through three
abdominal ports: a 10mm umbilical port was
used for the laparoscope. Two ports were
placed one on each side, at the level of
umbilicus in the midclavicular line. The
ipsilateral port was10mm and the contralateral
one was 5mm.

The hernia orifices were identified
Figure(l). The peritoneum was incised 2 to
4cm above the peritoneal defect at the lateral
edge of the median umbilical ligament and
extending toward the anterior superior iliac
spine far enough to assure wide dissection of
the myopectineal orifice Figure(2). During
the course of preperitoneal dissection, direct
sacswere reduced and indirect sacs were either
dissected from the cord structures and reduced
or divided circumferentially at the internal
ring, leaving the distal part in Situ. Preperitoneal
dissection was carried across the midline for
2-3 centimeters as widely laterally, and
posteriorly to provide room for alarge piece
of mesh. A (15cm transverse x 12cm vertical)
polypropylene mesh was then inserted crossing
the midline covering the cord structures and
extending laterally to the internal ring. The
mesh was fixed to Cooper's ligament as well
as superomedially and superolaterally. Because
of the potential of nerve injury, staples or
sutures were not placed in the inferolateral
region below the iliopubic tract. Finally the
peritoneum flap was closed over the mesh to
prevent bowel and omental adhesions

Figure(3).



Figure (1): Indirect inguinal hernia seen
in TAPP.

Figure (3): Closure of the peritoneal defect
after inserting and fixing the mesh.

2- Total extraperitoneal technique (TEP):

Aninfraumbilical incision (1 cm) was made
extending laterally on the side of the hernia.
The anterior rectus sheath was incised. The
rectus muscle was then retracted laterally. A
blunt digital dissection was made in the
preperitoneal space beneath the rectus muscle
and anterior to the peritoneum. A blunt trocar
10mm with carbon dioxide insufflation was
inserted and the laparoscope was introduced,
dissecting bluntly to open up the space. Once
the space was enlarged sufficiently, a 2nd
midline 10 mm trocar was inserted midway
between the umbilicus and the symphysis pubis
and a 3rd midline 5mm trocar was inserted
one finger breadth above the pubis. Care was
taken not to penetrate the peritoneal cavity
otherwise the procedure would be converted

Figure (2): Extraperitoneal dissection after
opening the peritoneumin TAPP approach.

Figure (4): Reduction of a direct inguinal
hernia during extraperitoneal dissection
in TEP.

to TAPP technique. Dissection proceeded until
the area of the hernia defect was encountered
Figure(4) and the procedure including mesh
fixation continued in an identical fashion to
the aforementioned TAPP operation.

Post-oper ative care:

During the period of hospital stay, all
patients were given diclofenac sodium (75 mg
IM /12 hours) as well as 3rd generation
cephalosporin (1 gm 1V /12 hours).

The time of hospital discharge was
depending on two factors: 1) Absence of serious
operative and post operative complications. 2)
Good response to the injectable analgesic used
in our protocol with no further need for other
extra-analgesics. Patients were discharged after
24 hours if the above conditions were fulfilled.



The medication described was the same for al
patients at time of hospital discharge:
Amoxicillin/ clavulanic acid (2gm/day) for 1
week and diclofenac potassium (50mg tabl et)
taken only on demand for 1 week.

Data collection and follow up:
1- Preoperative parameters:

The following parameters were recorded:
Age, BMI, ASA classification, and duration
and size of hernia.

2- Intraoperative parameters:

The following parameters were recorded:
Type of hernia, the operation time, (skin to
skin) in minutes, operative complications such
as, bowel perforation, urinary bladder injury,
spermatic cord or vas injury, vascular injury
and bleeding, peritoneal defects, conversion
of TAPP technique to open repair, and
conversion of TEP to open repair or to TAPP
approach. Patients in whom the laparoscopic
repair was converted to open repair aswell as
patientsin whom TEP approach was converted
to TAPP technique, were subsequently
excluded from the study.

3- Post-operative parameters:
Post-operatively all early potential
complications, such as urinary retention,
hematoma, seroma, bleeding and wound
infection were assessed and documented. Post-
operative groin, thigh, and scrotal pain and its
response to analgesics as well as the duration
of hospital stay were also recorded.

4- Follow-up measures:

The patients were asked to return to the
outpatient clinic at one week and six weeks,
at sx monthsand at one year for a standardized
history taking and physical examination of the
wound, testis, and port-site to detect wound
tenderness, wound/mesh infections, umbilical
fistula, port-site hernia, hydrocele, orchitis,

testicular atrophy, chronic pain and most
importantly recurrence which was defined as
aclinically detectable reducible swelling in
the treated groin. When recurrence could not
be surely diagnosed clinically and was
suspected, ultrasonography of the groin was
performed. All patients were encouraged to
return to work and normal activities as soon
as possible. Time to full recovery was noted
by the patient and was recorded. It was defined
as the number of days between the day of
surgery and the first day a patient was able to
perform full daily activities. Time of return to
work was also recorded.

The patients were asked to assess the pain
severity every day during the first week and
to record the number of diclofenac potassium
tablets (50mg) taken every day during thefirst
post-operative week.

Patients who experienced groin, scrotal, or
thigh pain at operative site at 6 months after
surgery were considered to have chronic pain.
These patients were asked to describe the
character, Site, and severity of the pain. Patients
were also asked about whether pain was
affecting their normal daily and / or work /
sporting activity.

Results:
Patients flow:

80 eligible male patients with unilateral
primary inguinal herniawere randomized into
the study. 40 patients underwent laparoscopic
transabdominal preperitoneal (TAPP) repair
and the other 40 patients underwent
laparoscopic total extraperitoneal (TEP) repair.
The patients ranged in age from 18 to 60 years.

Preoper ative parameters:

The two groups were well balanced
regarding age, BMI, ASA classification, and
duration and size of hernia as shown in
Table(1).



Table (1): Baseline characteristics of the patients according to treatment group.

TAPP TEP
Mean Age (years) 43.1 40.9
BMI 32.6 33.9
ASA classification:
I 32/40 31/40
I 8/40 9/40
Duration of hernia(%)
<2 months 7.5 10
2-12months 45 42.5
>12months 47.5 47.5
Size of hernia(%)
* Bulges only when straining 375 35
* Visible bulge when standing 35 40
but not extending to scrotum
» Scrotal but not huge 27.5 25

Intraoperative parameters: Table(2)

In TAPP group, small intestina injury (smdll
electrocautery burn not perforating the mucosa)
occurred in 1 patient and has been primarily
sutured laparoscopically and the repair
procedure has been successfully continued
without conversion to open repair. This patient
passed a nice postoperative period and has
been discharged on the 5th day after the
operation. Injury of the inferior epigastric
vessels occurred in 3 cases; theinjured vessel
has been clearly identified and ligated by clips
in 1 patient while in the other 2 patients
bleeding was not controlled and it obscured
the field completely; conversion to open repair
and controlling of the bleeder has been therefore
performed. Large peritoneal tears occurred in
4 cases. Failure of closure of the peritoneal

defect occurred in 2 of them which were
converted to open Lichtenstein technique. No
bladder, or cord injury were recorded in any
patient in either group. In TEP group, during
extraperitoneal dissection, bleeding completely
obscuring the anatomy occurred in 3 patients,
2 of them were dueto inferior epigastric injury.
The repair in these 3 patients was converted
to open Lichtenstein repair. Peritoneal tears
occurred in 2 patients during extraperitoneal
dissection. The approach was then converted
to TAPP and was successfully performed in 1
patient while in the other patient the defect
was too large, and the repair was converted to
open Lichtenstein technique. No other operative
complications occurred in TEP group.
Operative time was slightly longer in TEP
group as shown in Figur e(5).

Figure (5): Operative timein both groups (in minutes).



Table (2): Characteristics of surgery and operative complications.

TAPP TEP

Mean operative time (mn) 87 9
Type of hernia (%)

* Direct 22.5 275
* Indirect 65 62.5
* Dual 125 10
Operative complications (n):
 Conversion to open technique 4 4
» Conversion to TAPP - 1
» Vas deferensinjury 0 0
* Bowsel injury 1 0
e Urinary bladder injury 0 0
* Inferior epigastric v. injury 3 2
» Mgjor vessel injury 0 0

Post-oper ative parameters:

Early post-operative complications were
noted in Table(3). Urinary retention occurred
in 2 patientsin TAPP group and in 3 patients
in TEP group. In all patients, the condition

was transient and was managed by urinary
catheterization.

The duration of hospital stay was nearly the
same in both groups Figur (6).

Figure (6): Duration of hospital stay in both groups (hours).

In the TAPP group, wound infection at the
infraumbilical port-site occurred in 2 patients,
one of them was complicated by umbilical
fistula that necessitated surgical excision
performed 42 days after the repair. Fortunately
no port-site hernia was noted in this patient
and in any patient after lyear of follow up. In
the TEP group, mild wound infection at port-
site occurred in 3 patients which were
successfully managed conservatively.

Inspite of the two daily doses of diclofenac
sodium 75mg IM given to all patients during
the period of hospital stay, 7 patients in TAPP
group required extranalgesia while 6 patients

in TEP group required extranalgesia. The
severity of pain during the 1st post-operative
week was assessed by the dose of diclofenac
potassium cal culated by the number of tablets
(50 mg) taken every day during that week
Figure(7).

Patientsin both groups had nearly the same
levels of pain (at rest and during normal
activities) during the first week post-operative
assessment period.

Patients in the TAPP group were able to
resume normal activity and to return to work
nearly asfast as the patientsin the TEP group
Table(4).



Figure (7): Mean dose of post-operative diclofenac potassium (50 mg tab) from 2nd

post-operative day to day 7 after surgery

Table (3): Early post-operative complications.

TAPP TEP
* Related death 0 0
* Urinary retention 2 3
* \WWound infection 2 3
* Hematoma/seroma 4 5

Table (4): Post-operative recovery period in TAPP and TEP.

Variable (days) TAPP TEP
* Timeto return to normal activity 7 7
* Time to return to work 12 10

Long term follow up:

Long term complications are shown in
Table(5). At 6 months of follow up, 3 patients
in TAPP group complained of chronic pain.
Thesiteof painisshownin Table(6). 2 patients
inthe TEP group experienced pain at 6 months
of follow up. At 1 year follow up these patients
were al pain free.

During a period of 1 year follow up,
recurrence had occurred in 1 patient in the
TAPP group after 9 months of primary surgery.
In the TEP group, recurrence also occurred in
1 patient after 4 months of primary surgery.
These patients had undergone open Lichtenstein
repair of the recurrent hernias.

A single case of post repair moderate
hydrocele occurred in one patient in the TEP
group, he was diagnosed after 1 year and it
was planned to treat him surgically. No cases
of postoperative orchitis, testicular atrophy,
port-site hernia, internal herniaor postoperative
adhesive intestinal obstruction have been
recorded in any patient in either group after a
1 year of follow up period.



Table (5): Long term complications.

Variable (days) TAPP TEP
e Pain at 6 months 3 2
e Painat 1year 0 0
* Recurrence 1 1
* Hydrocele 0 1
* Port-site hernia 0 0
 Umbilical fistula 1 0
e Interna hernia 0 0
¢ Intestinal obstruction 0 0
* Orchitis 0 0
* Testicular atrophy 0 0
Table (6): Site of chronic pain.
TAPP TEP
Site
* Groin 1 1
e Testis 1 1
e Groin and testis 1 0

Discussion:

The National Institute for Clinical
Excellence (NICE) issued in September 2004
their guidelines which included that
laparoscopic surgery either TAPP or TEP is
recommended as one of the treatment options
for therepair of inguinal hernia.6

There are few trials that directly compare
laparoscopic TAPP with laparoscopic TEP so
that the choice of approach to the laparoscopic
repair of inguinal herniais still controversial.
We conducted this study to directly compare
both techniques in terms of operative and
postoperative outcomes, learning curve, long
term results and complications. A recently
published Cochrane review compared the
clinical effectiveness and relative efficiency
of TAPP and TEP.8

The Cochrane search identified only one
prospective randomized trial® that reported
statistical difference between TAPP and TEP.
According to thistrial, no difference between
TAPPand TEPin termsof length of operations,
hematomas, time to return to usual activities
and hernia recurrence was noted. Our results
are consistent with this study in many points;
we did not record any significant difference
between both techniques as regard to

postoperative pain, period of hospital stay,
postoperative complications and recovery
period. However, in our trial laparoscopic TEP
had dightly longer operative time than TAPP.
Thisisclearly attributed to the technique itself
which seems to be more complex. Many
authors agree with this opinion because the
relatively small working space can be confusing
until considerable experience is gained.10
Learning curve plays an important rolein this
point. Thisis proved by the fact that difference
in operative time between both procedures had
significantly decreased in thelast 10 operations.

Recurrence isthe most important parameter
in the evaluation of inguina herniarepair. A
large multi-center studyll comparing
recurrences following TAPP and TEP repairs
concluded, after a mean follow- up period of
13 months, the recurrence ratesto be 0.7% and
0.4% respectively; another concluded that there
was no significant difference.12 In our study,
we did not find a difference between both
groups. The cause of recurrencein our trial is
mostly attributed to technical errors such as
inability to dissect enough preperitoneal space
for mesh placement or due to rolling of the
mesh. The learning curve is another important
factor; thisis proved by our resultsthat showed



that the two operations complicated by
recurrence were performed in the first twenty
patients in our study.

The data about complications from many
studies of TAPP and TEP suggest that an
increased number of visceral injury,13.14 and
port-site hernial3-16 are associated with TAPP
rather than TEP. There appear to be more
conversions with TEP.13.14.17 Vascular
injuries!417.18 and degp/mesh infections!415.17
were very rare and there were no obvious
difference between the groups.

In our study, no cases of mgjor vessal injury
or port-site hernia were recorded in either
group. Whilst, a single case of bowel injury
has been recorded in TAPP group and has been
successfully managed. The rate of conversion
in TEP group was dightly higher thanin TAPP
group.

According to many authors, TAPP
procedure is preferred over TEP. The TAPP
operation gives better view of the inguinal
anatomy, the procedure also has a shorter
learning curve when compared to TEP;13it is
easier to learn and master.19 TEP has been
criticized of being technically difficult. The
operating space is limited, and experience is
required to become familiar with the anatomy
from this perspective. In addition, care must
be taken to avoid penetration of the peritoneum,
as this will result in the creation of a
pneumoperitoneum that will compromise the
size of the extraperitoneal spaces.20 TAPP
procedure allows the assessment of opposite
side aswell, particularly regarding incidental
defects.21.22 On the contrary, one of the
disadvantages of TEP procedure compared
with TAPP approach is that unless the
contralateral side is dissected, small
asymptomatic contralateral hernias will be
missed.23 Another advantage of TAPP
procedureisthat other intraabdominal surgeries
like cholecystectomy can be combined with
it.24 In TEP procedure thisis not applicable.
Furthermore, TAPP does not suffer the same
risks of preperitoneal bleeding and oozing as
can be seen in the TEP procedure.2! One of
the disadvantages of TEP operation isthe high
conversion rate compared with the TAPP
approach.13.14.17 These conversions usually
occur as aresult of tearing the peritoneum.23

Other authors consider TEP repair superior
to TAPP repair because of less morbidity as
well as lower recurrence rate and
complications.2526 Closure of the peritoneal
incisonin TAPP procedure can be problematic.
Furthermore, pneumoperitoneum is associated
with considerably more postoperative problems
than pneumoextraperitoneum.2?

TEP procedure does not destroy the virginity
of the abdominal cavity, and therefore, has
lower complications.28

In TAPP the abdominal cavity is entered,
leading to the possibility of injury to the
intraperitoneal contents.14.25.29 Small bowel
obstruction can be alate complication of TAPP,
either from intraabdominal formation of
adhesions, or from intestines being trapped in
a defect left in the peritoneum which was
Inadequately re-approximated. Interna hernias
caused by adefect in the peritoneum, however,
have been reported on several occasions with
the TAPP repair and in one patient who had a
TEP hernioplasty.11:30.31 An increased number
of port-site hernias are associated with TAPP
rather than TEP.13-16

Surgeons who prefer TEP technique must
be also able to do TAPP procedure. In some
cases during the TEP approach abig peritoneal
tear may happen, and the surgeon can not
proceed with TEP. If the surgeon knows how
to perform TAPP technique he can easily switch
to it; otherwise conversion to open technique
is mandatory.28

Conclusion:

After studying and interpreting the
advantages and disadvantages of both
techniques performed in our study wefind that
the most important advantage of TAPP
procedureisthat it iseasier to learn and master
when compared to the more complex TEP
procedure. However, TEP procedure has a
great advantage; the abdominal cavity is not
entered and therefore, much of the feared
morbidity related to TAPP is avoided.

In conclusion, TEP technique when
mastered is the procedure of choice in
laparoscopic repair of inguinal hernia. TAPP
could be a good alternative rather than open
conversion in case of peritoneal tear occurring
during TEP approach aborting the procedure.



Therefore, surgeons performing TEP technique
must know well how to do TAPP procedure
both efficiently and safely.
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