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| Abstract |

Introduction: Due to the invention of minimally invasive surgery,
inguinal hernia repair by laparoscopy has become a common
procedure. This paper presents the results of 92 inguinal hernia repairs
by laparoscopy performed using the transabdominal pre-peritoneal
technique (TAPP) between August 2001 and January 2014.

Objective: To present our results regarding recurrence rate,
postoperative pain and need for conversion.

Materials and methods: The results of the procedure using TAPP
were retrospectively analyzed based on an average follow-up time
of 8 years.

Results: Three (3.2%) cases required conversion, three (3.2%) were
recurrent and six (6.4%) presented chronic pain.

Conclusion: Laparoscopic hernia repair by TAPP is a safe procedure.
Effectiveness and complication rates have shown to be similar to
open and TEP techniques.
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| Resumen |

Introduccion. Con la invencion de la cirugia poco invasiva, la
herniorrafia inguinal por laparoscopia se ha convertido en un
procedimiento de realizacion frecuente. En el presente articulo se
publican los resultados de 92 herniorrafias inguinales por laparoscopia
realizadas con técnica transabdominal preperitoneal (TAPP) entre
agosto de 2001 y enero de 2014.

Objetivo. Presentar resultados en cuanto a tasa de recurrencia,
dolor post-operatorio y necesidad de conversion en las herniorrafias
inguinales por laparoscopia analizadas.

Materiales y métodos. Se analizaron de manera retrospectiva
los resultados del procedimiento realizando técnica TAPP con
seguimiento promedio de 8 afios.

Resultados. Se presentaron tres (3.2%) casos que requirieron
conversion, tres (3.2%) de recurrencia y seis (6.4%) de dolor crénico.

Conclusién. La herniorrafia por laparoscopia con técnica TAPP es
un procedimiento seguro; esta tiene tasas similares de efectividad y
complicaciones a la técnica abierta y totalmente extraperitoneal TEP.

Palabras clave: Hernia; Laparoscopia; Recurrencia (DeCS).
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Introduction

Abdominal wall hernias have been historically reported in human beings.
The first reference on this pathology was found in the Ebers papyrus,
written in 1560 BC, which defined it as a tumor in the genital area where
the intestines move. The history of studies and treatment attempts dates
back to the fourth century BC with Hippocrates. In this period, anatomical
descriptions were obtained through multiple studies in cadavers, as well
as hundreds of fruitless procedures that included skin and herniary sac
cuts —despite of not knowing its content—, which could lead to death.
Eventually, inguinal sclerosing drugs were implemented (1-5).

The implementation of the laparoscopic procedure began in the
1990s as reported by Ger (6), Schultz (7), Corbitt (8) and Filipi
(9). Later, other techniques were developed with excellent results,
including the totally extraperitoneal repair (TEP), transabdominal
preperitoneal repair (TAPP), internal ring closure, mesh plugs and
onlay mesh techniques. The first two techniques use the principle
described by Stoppa (10), which states that the mesh is placed in the
preperitoneal space.

Endoscopy has been established in the last years as the most
preferred technique for the management of inguinal wall defects. This
procedure has shown benefits in terms of aesthetics, postoperative
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pain and size of surgical wounds (11-13). In terms of costs, TEP
approach is cheaper than TAPP. However, both are more expensive
than open surgery in relation to direct costs, but have equivalent
social costs, since social productivity is better in laparoscopic
approaches because patients resume their activities faster (12).
TAPP technique is performed by placing three laparoscopy trocars
on the umbilical area (10mm) and on each flank (5Smm). The
pneumoperitoneum with carbon dioxide is achieved by inserting
a Veress needle at the Palmer’s point, and increasing intra-abdominal
pressure up to 12 mmHg. After obtaining adequate pressure, the
umbilical port is located to insert the optic, and a Smm trocar is
positioned under direct vision on each flank to avoid injuries in
abdominal organs.

Then, once the reference points of the inguinal region have been
identified, a horizontal cut in the anterior parietal peritoneum is made
about 2cm above the anterior superior iliac spine until the medial
umbilical ligament. Such cut is made underneath the ipsilateral side
of the hernia. The next step is to dissect the preperitoneal space by
sectioning the areolar tissue with a hyfrecator or scissors. Then, the
dissection of the medial part is initiated until visualizing an adequate
dissection of the Retzius space and the pubic symphysis, so that the
pectineum or Cooper’s ligament can be observed. This procedure is
done laterally, visualizing the inferior gonadal and epigastric vessels.
The preperitoneal is exposed until about 3cm lateral to the anterior
superior iliac spine.

The hernia sac is then identified and released from the cord
elements using traction-countertraction maneuvers until they are
properly reduced. Afterwards, through the umbilical trocar, a 15x12cm
low density polypropylene mesh is inserted into the preperitoneal
space. The cover mesh is extended near the lateral half of the Retzius
space, attached to a Cooper’s ligament with a titanium fastener. The
lateral extension is continued until adequately covering the inguinal
region, and the mesh is fixed to the lateral side of the abdominal wall
avoiding the vascular triangle and pain in the posterior face of the
anterior and lateral rectus muscle of the transverse muscle fibers.
Finally, after achieving adequate extension, the preperitoneal space
is closed with continuous suture in the parietal peritoneum using a
2-0 gauge polyglactin (14-16).

This study reports the experience gained by the authors while
managing 92 cases of inguinal herniorrhaphy by laparoscopy using
the TAPP technique from August 2001 to January 2014. Data were
obtained retrospectively based on a follow-up period between 8 and
120 months

Materials and methods

Inguinal hernia diagnosis was given by a physician specialist in
general surgery based on clinical findings. No diagnostic images were
taken. The laparoscopic technique used in all patients was inguinal
herniorrhaphy via transabdominal preperitoneal pathway. The study
was carried out on men and women of legal age who presented with
both primary and recurrent inguinal hernia, as well as unilateral or
bilateral hernias.

The clinical records of patients who underwent laparoscopic
inguinal herniorrhaphy between August 2001 and January 2014 were
retrospectively reviewed. The studied clinical outcomes included
complications such as postoperative pain (defined as persistent pain
for more than 2 months), need for conversion to open surgery and
hernia recurrence. The follow-up was personally performed by a
general surgeon during the first month, and then by telephone with
an average of 2 956 days of follow-up.

Results

Laparoscopic inguinal herniorrhaphy was performed in 100 patients,
out of which 92 were successfully monitored after the intervention
(Table 1). In the unilateral group, the most common type of primary
hernia was indirect (58.2%), while all the hernias in the bilateral group
all were direct/direct (57.2%). In the reproduced unilateral group, the
most frequent type was indirect (50%) (Table 2).

Table 1. Characteristics of patients.

Male 70 (76%)
Female 22 (24%)
Age in years at the time of the procedure (mean + SD) 51.15+16.05

Primary 81 (88.04%)
Reproduced 11 (11.96%)
Unilateral 77 (83.7%)
Bilateral 15 (16.3%)
Comorbidities 29 (31.5%)
Hypertension 11 (11.9%)
Diabetes mellitus 2(2.2%)

COPD 2 (2.2%)

Source: Own elaboration based on the data obtained in the study.

Table 2. Classification of inguinal hernias.

Primary (%)

Unilateral (%) Unilateral (%)

o Indirect: 39 (58.2%)

® Direct: 19 (28.3%)

o Indirect and femoral: 6 (9%)
* Pantaloon: 3 (4.5%)

o Direct/direct: 8 (57.2%)
o Indirect/indirect: 5 (35.7%)
o Direct/femoral: 1 (7.1%)

Reproduced (%)

Unilateral (%) Bilateral (%)

o Indirect: 5 (50%)
o Direct: 2 (20%)

e Combined: 2 (20%)
e Femoral: 1 (10%)

o Indirect/indirect: 1 (100%)

Source: Own elaboration based on the data obtained in the study.

The operating time of primary unilateral inguinal herniorrhaphy,
excluding patients requiring conversion, was 39.9+£19.5 minutes.
For the primary bilateral group, time was estimated at 67.27+26.6
minutes, and in the unilateral reproductive group at 46.5+£25.4
minutes (Figure 1). Regarding hospital stay, 87 (94.5%) procedures
were outpatient, 4 (4.3%) patients required hospitalization for one
day, and 1 (1.1%) patient required hospitalization for three days.
The latter patient underwent prostatectomy during the same surgery,
which required post-operative hospitalization. Furthermore, three
conversion (3.2%) cases occurred due to large fibrosis around the
hernial sac area.
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Figure 1. Average operating times among each group expressed in minutes.
Source: Own elaboration based on the data obtained in the study.

Regarding complications, no infection cases of the operative
site were observed; 3 (3.2%) cases presented with seroma; 3 (3.2%)
developed inguinal hematoma —2 handled with medication and 1
with surgical drainage—; 1 (1.1%) case had epigastric lesions that
were controlled by laparoscopy; 3 (3.2%) cases documented hernia
recurrence, and 6 (6.4%) cases had post-operative pain for more than
2 months (Table 3).

Table 3. Complications observed during inguinal herniorrhaphy.

Type of complication n=92 (100%)

Infection 0 (0%)
Seroma 3 (3.2%)
Hematoma 3 (3.2%)
Epigastric vessel injury 1(1.1%)
Recurrence 3(3.2%)
Postoperative pain 6 (6.4%)
Conversion 3 (3.2%)

Source: Own elaboration based on the data obtained in the study.
Discussion

The first inguinal herniorrhaphy by laparoscopy was described by Ger
etal. (17) in 1990, which consisted in covering the defect with a mesh.
In 1992, Arregui et al. (18) described the TAPP technique, and in 1993
McKerman et al. (19) presented the TEP technique. In 2010, during the
European Association of Endoscopic Surgery Congress, attended by
100 surgeons, it was concluded that the most widely used laparoscopic
herniorrhaphy technique is TAPP (20). Unfortunately, no literature
was found in Colombia which could be used to compare our results.
However, they are good when compared to international studies.

The mean surgical time in this series (39.9 minutes for primary
unilateral and 67.27 minutes for primary bilateral) was within the
ranges described in larger series (unilateral 25-102 minutes, and
bilateral 38-123 minutes) (21,22).

As for early complications, no injuries in intra-abdominal organs
were observed, nor conditions that would endanger the life of patients

in the short-term. Additionally, no association was found between
comorbidities and seroma and hematoma complications. Nevertheless,
among the patients that required conversion to open technique, there
was a case with a history of Fournier gangrene, which was probably
associated with the great adhesion process found intraoperatively
around the sac that could not be reduced by the endoscopy.

With regard to recurrence, the three cases presented here are
among the first 50 studies performed, which may suggest that they
are associated with the learning curve. When attempting associations
with the chronic pain presented by the six patients who reported it,
no data were found within the variables studied. Moreover, the range
was within those described in the literature (11,12,23,24,25) (Table 4).

Table 4. Recurrence and postoperative pain.

stud % of recurrence % of postoperative pain
v (number of cases/sample) | (number of cases/sample)

Liem et al. (14) 4.9% (24/487) 4.9% (24/487)
Neumayer et al. (12) 10.1% (100/989) 9.8% (97/989)
Schultz et al. (23) 1.04;26% (2500): 0.4% (10/2500)
Cawich et al. (24) 0.97% (1/103) 0.97% (1/103)
Soltés et al.(26) 0.96% (10/1058)

Varcus et al. (25) 2.17% (1/46) 2.17% (1/46)

Source: Own elaboration based on the data obtained in the study.

Conclusion

Laparoscopic herniorrthaphy with TAPP technique is considered to
be a safe procedure, with a low rate of complications, which can be
performed by expert hands in short surgical times with low recurrence
rates. In addition, due to the experience and the temporality of
recurrence, it could be suggested that the learning curve for performing
the procedure is 50 cases under the supervision of an expert.
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