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40 patients and 52 hernias repaired:

27 directs and 25 indirects

® 0% recurrence
® 0% chronic pain
® 93% reported improved quality of life
® 12.5% surgical site infection
(treated with antibiotics)

This study confirms that TAPP inguinal hernia repair without mesh fixation
is a feasible, safe and an effective option for selected patients (EHS classification | and II).
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ARTICLE HIGHLIGHTS

* Laparoscopic inguinal hernia repair without mesh fixation is safe and
effective in selected small defects.

* Avoiding fixation devices significantly reduces procedural costs with-
out compromising outcomes.

* This approach may improve access to minimally invasive surgery in
public healthcare systems.

* The technique enables laparoscopic inguinal hernia repair in low-
resource settings using fewer surgical materials.

CENTRAL MESSAGE

Inguinal hernia repair is the most commonly performed surgical pro-
cedure worldwide, with over 20 million operations carried out annu-
ally. Laparoscopic procedures are associated with reduced postopera-
tive pain and a shorter recovery time, including a faster return to work.
The transabdominal preperitoneal (TAPP) approach is one of the most
widely used techniques for laparoscopic inguinal hernia repair and tra-
ditionally involves mesh fixation with disposable tackers.

PERSPECTIVES

Laparoscopic inguinal hernia repair using the TAPP technique without
mesh fixation in patients with European Hernia Society grade I and
IT defects is feasible. The technique showed no recurrences or chronic
pain, high quality of life improvement, and a low rate of surgical site
infections, supporting its feasibility and safety in selected patients.
These findings suggest that, in carefully selected cases, TAPP inguinal
hernioplasty without mesh fixation may be considered a safe and cost-
effective alternative, particularly in resource-limited settings.
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Transabdominal preperitoneal videolaparoscopic hernioplasty
without mesh fixation
Hernioplastia videolaparoscépica transabdominal pré-peritoneal sem fixagdo da tela

Vitor NEVES!

, Gabriela LYONS? @), Fernando Athayde MADUREIRA!

ABSTRACT

Background: Laparoscopic inguinal hernia repair using the transabdominal preperitoneal (TAPP) technique requires a stapler for mesh fixation,
making the method expensive. Aims: To demonstrate the feasibility of videolaparoscopic inguinal hernioplasty (TAPP) without mesh fixation in
patients who are not stage 3 according to the European Hernia Society classification. Methods: Forty patients underwent videolaparoscopic inguinal
hernioplasty (TAPP) with a polypropylene mesh and without fixation from October 2017 to October 2018. After the procedure, outpatient follow-up
appointments were scheduled until the 6" postoperative month. In June 2020, the patients were contacted by phone and a follow-up questionnaire
was administered. Results: A total of 52 hernias were operated on, as 25% of patients had bilateral hernias. No patient presented with recurrence or
chronic pain. Late in the course of the procedure, 72.5% of patients were contacted, with a mean follow-up of 27.2 months. The incidence of surgical
site infection was 12.5%. Conclusions: The inguinal hernia repair by hernioplasty (TAPP) without mesh fixation in grade I and II patients (European
Hernia Society) is feasible.

Headings: Inguinal Hernia. Laparoscopy. Unified Health System. Healthcare Costs.
RESUMO

Racional: O reparo laparoscépico da hérnia inguinal pela técnica transabdominal pré-peritoneal (TAPP) demanda um grampeador para fixagio da
tela, tornando o método caro. Objetivos: Mostrar a viabilidade da hernioplastia inguinal videolaparoscépica (TAPP) sem fixa¢do da tela nos pacientes
que ndo sio estagio 3 da classificagio Sociedade Européia de Hérnias. Métodos: Foram operados 40 pacientes, entre outubro de 2017 até outubro
de 2018 e submetidos a hernioplastia inguinal videolaparoscépica (TAPP) com tela de polipropileno e sem fixagio. Apds o procedimento, foram
agendadas revisdes ambulatoriais até o 6° més pds-operatério. Em junho de 2020, foi realizado contato telefénico e aplicagio de um questiondrio
de acompanhamento dos pacientes. Resultados: Foram operados o total de 52 hérnias, pois 25% dos pacientes possufam hérnias bilateralmente.
Nenhum paciente apresentou recidiva ou dor cronica. Tardiamente, 72,5% dos pacientes foram contatados, com seguimento médio de 27,2 meses.
A incidéncia de infecgio do sitio cirtrgico foi de 12,5%. Conclusdes: A correcao da hérnia inguinal por hernioplastia (TAPP) sem a fixacdo da tela em

ORIGINAL ARTICLE

pacientes graus I e IT (Sociedade Européia de Hérnias) ¢ factivel.

Descritores: Hérnia Inguinal. Laparoscopia. Sistema Unico de Satde. Custos de Cuidados de Satide.

INTRODUCTION

Inguinal hernia repair is the most commonly performed
surgical procedure worldwide, with over 20 million operations
carried out annually'. Regardless of its origin or type, the de-
finitive treatment for this type of hernia is surgical repair'.

Laparoscopic procedures are associated with reduced
postoperative pain and a shorter recovery time, including
a faster return to work”'°?2. Additionally, the laparoscopic
approach provides improved identification of femoral and
contralateral hernias that may not be detected during physi-
cal examination?®.

The transabdominal preperitoneal (TAPP) approach is one
of the most widely used techniques for laparoscopic inguinal
hernia repair and traditionally involves mesh fixation with dis-
posable tackers'”. However, the use of such materials increases
the overall cost of the procedure?. In healthcare settings with
limited financial resources, such as hospitals within the Bra-
zilian Public Health System (SUS), the high cost of surgical

materials may limit access to minimally invasive techniques
like laparoscopic hernioplasty.

The HerniaSurge Group, in its 2018 guideline, supports
inguinal hernia repair without mesh fixation in several hernia
subtypes, with the exception of large direct defects, classified as
M3 by the European Hernia Society (EHS)%'2.

This study proposes a modified minimally invasive tech-
nique for inguinal hernia repair, aiming to maintain the
benefits of laparoscopy, such as reduced postoperative pain,
smaller incisions, and faster return to daily activities, while also
offering an economically viable option for public healthcare
institutions, particularly for one of the most prevalent surgical
conditions in the general population®”.

The aim of this study is to assess the feasibility of TAPP lapa-
roscopic inguinal hernioplasty without mesh fixation in patients
who are not stage 3 in the EHS classification. In addition, recur-
rence, quality of life, patient satisfaction, and the incidence of
chronic pain and surgical site infection were evaluated.
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METHODS

From October 2017 to October 2018, 40 patients under-
went laparoscopic inguinal hernia repair at Surgical Clinic A of
the Gaffrée and Guinle University Hospital (HUGG).

The study included patients with primary (non-recur-
rent) inguinal hernias, either unilateral or bilateral, with
a hernia ring smaller than 4 cm in diameter, who were
clinically assessed during the initial outpatient evaluation.
There were no age or sex restrictions. Patients with con-
traindications to general anesthesia or pneumoperitoneum
were excluded.

All participants or their legal guardians provided written
informed consent. The study was approved by the Research
Ethics Committee of Gaffrée and Guinle University Hospi-
tal/HUGG/UNIRIO (Certificate of Presentation for Ethical
Appreciation — CAAE: 73103317.4.0000.5258; Approval
No. 3.783.213).

All procedures were performed by the same surgeon. Pa-
tients underwent laparoscopic inguinal hernia repair using the
TAPP technique. Dissection and anatomical repair followed
established surgical standards’. The mesh was placed without
fixation, and no sutures, glue, or tackers were used.

Transabdominal Preperitoneal
(TAPP) operative technique

A 10 mm trocar was inserted through the umbilical in-
cision for the laparoscope, along with two additional 5 mm
trocars positioned at the same level as the optical port, 2 cm
lateral to the rectus abdominis muscle, for the surgeon’s instru-
ments. The procedure began with a peritoneal incision and
dissection of the preperitoneal space.

The hernia sac was then dissected and its contents reduced.
After confirming hemostasis, the hernia defect was classified
according to the European Hernia Society (EHS) classifica-
tion. A 15x10.5 cm polypropylene mesh was placed in the
preperitoneal space.

The mesh was positioned to cover the anatomical sites
prone to direct hernias (Hesselbach’s triangle), indirect hernias
(internal inguinal ring), and femoral hernias (Gimbernat’s lig-
ament), ensuring a minimum overlap of 4 cm beyond the mar-
gins of the hernia defect. The inferomedial edge of the mesh
was placed 2 cm below the pubic symphysis, and the infero-
lateral edge rested on the psoas muscle. The superior border of
the mesh was adjusted within the preperitoneal space to avoid
folding or displacement.

DPeritoneal closure was performed with a continuous suture
using 3-0 polyglactin. All trocars were removed under direct
visualization. The umbilical aponeurosis and skin were closed
with monofilament sutures.

European Hernia Society classification

In 2004, the EHS proposed a standardized classification
system for inguinal hernias to be applied preoperatively or in-
traoperatively. This system aims to provide a more objective
and straightforward method for hernia assessment, facilitating
comparison of surgical outcomes'?.

The size of the hernial orifice is classified as 1 (less than or
equal to one finger, approximately 1.5-2.0 cm), 2 (one to two
fingers), or 3 (equal or greater than three fingers), with the

letter “x” used in cases where the size is unclear or not visual-
ized. Anatomical location is indicated by the letters L (lateral
or indirect), M (medial or direct), and F (femoral). Addition-
ally, the letters P (primary) or R (recurrent) may be appended
to further characterize the hernia'® (Figure 1).

Postoperative follow-up
Postoperative evaluations were scheduled between the 5%
and 7" days after surgery for suture removal, as well as on the
30th postoperative day and at 6 months following the proce-
dure. Patients were allowed to resume daily activities as toler-
ated, with pain being the limiting factor; those without pain
during activities were fully released. Return to work was gen-
erally permitted after two weeks, and resumption of intense
physical activities was allowed between four and six weeks
post-surgery.
In June 2020, all patients were contacted by telephone and
asked the following questions:
1. On a scale from 0 to 10, how satisfied are you with
the procedure?
2. Are you able to carry out your daily activities normally?
3. Regarding your quality of life, has the surgery resulted in
improvement, deterioration, or no change?
4. How long after surgery did you feel able to perform physi-
cal activities such as running, cycling, or gym training?

This follow-up aimed to assess the presence of postopera-
tive pain, the incidence of surgical complications, and patient
satisfaction with the procedure.

Statistical analysis

An initial exploratory analysis was conducted to identify
inconsistencies in the database. Subsequently, a descriptive
analysis was performed. Continuous variables with a normal
distribution are presented as means and standard deviations,
while those without normal distribution are described using
medians, minimum, and maximum values. Normality was
assessed using the Shapiro-Wilk test, with a significance level
set at 5%. Categorical variables are expressed as absolute and
relative frequencies. Statistical analyses were conducted using
Statistical Package for the Social Sciences (SPSS) version 22, R
version 4.01.1, and Microsoft Excel 2010.

Figure 1. European Hernia Society (EHS) Classification for
Inguinal Hernia'2.

Recurrent

EHS Primary
Groin Hernia
Classification

&
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RESULTS

All patients were discharged on the morning following sur-
gery. Of the 40 patients who underwent the procedure, a total
of 50 meshes were placed using the TAPP technique without
fixation (Table 1). Ten patients (25%) presented with bilateral
inguinal hernias and underwent simultaneous bilateral repair
during the same surgical session. Additionally, two patients
(5%) had concomitant indirect and direct hernias on the same
side of the inguinal region, resulting in a total of 52 hernias
repaired (Table 2).

During outpatient follow-up, which extended to six
months postoperatively, no cases of chronic pain or hernia re-
currence were identified on physical examination.

Surgical wound infections were observed in five patients
(12.5%) and were managed with oral antibiotic therapy (ceph-
alexin); all infections occurred at the umbilical incision site.
One patient developed a postoperative testicular hematoma,
which resolved spontaneously. No other procedure-related
complications were reported during the postoperative period.

After discharge, 29 patients (72.5%) were successfully
contacted by telephone for long-term follow-up, while 11
patients could not be reached due to unavailable contact in-

Table 1. Characteristics of the 40 patients undergoing trans-
abdominal preperitoneal hernioplasty without mesh fixation.

formation provided at hospital admission. Follow-up contact
occurred at a mean of 27.2 months (median: 27 months)
after surgery. Patients were asked about persistent symptoms
in the inguinal region; no cases of local bulging or chronic
pain were reported.

Regarding quality of life, 27 patients (93%) reported an
improvement following the procedure, while two patients (7%)
noted no difference, as they had experienced only mild symp-
toms preoperatively (Figure 2). All patients confirmed that they
had returned to their routine daily activities (Figure 3).

DISCUSSION

The most commonly employed laparoscopic techniques
for inguinal hernia repair are the TAPP approach and the
totally extraperitoneal (TEP) approach. Both methods have
demonstrated high efficacy in addressing the pathology. Since
Shulman’s report, the incidence of recurrence in tension-free
repairs has been shown to be less than 1%!%.

One of the main concerns in long-term patient follow-up
is persistent inguinal pain. Chronic postoperative pain is a fre-
quent complication of hernioplasty and can significantly affect
patients’ quality of life, limiting their ability to work, sexual

function, and social activities®'

. Frinneby et al. suggested
that approximately one-third of patients experience local pain

two to three years after undergoing a tension-free open her-

Improved
93,0

Figure 2. Quality of life reported by patients after undergo-
ing transabdominal preperitoneal hernioplasty without mesh

Sex No Change
Female 4 (10.0)
Male 36 (90.0)
Age (years) 52.5+17.3
=19 1(25)
20 to 59 22 (55.0)
=60 17 (42.5)
Smoking
Yes 1(25)
No 39 (97.5)
Follow-up (months) 5.0 [1.0-7.0]
Surgical site infection
Yes 5(12.5)
fixation (n=29).
No 35 (87.5)

Table 2. Characteristics of the 52 corrected hernial defects,
in the 40 patients who underwent transabdominal preperi-
toneal hernioplasty without mesh fixation.

Type of Hernia

Direct 27 (51.9)

Indirect 25 (48.1)
EHS Classification

M1 12 (23.1)

M2 17 (32.7)

L1 17 (32.7)

L2 6 (11.5)

EHS: European Hernia Society.
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nioplasty, with around 6% reporting significant interference
with daily activities due to pain’®. According to a systematic
review by Nienhuijs et al., chronic postoperative pain affects
approximately 11% of patients undergoing inguinal hernia re-
pair, regardless of the technique employed'?.

It is well established that one of the main causes of chronic
postoperative pain is the method of mesh fixation, whether by
sutures, staples, or glue. During fixation, mechanical trauma
or nerve fiber injury can occur, resulting in long-term pain.

In 2020, Torre et al. compared postoperative pain in pa-
tients undergoing TAPP hernioplasty, with one group receiv-
ing staple fixation and the other using a self-fixating mesh.
In this study involving 52 patients, no statistically significant
difference in postoperative pain was observed between the
two groups®.

In 2012, Sajid et al. conducted a meta-analysis on laparo-
scopic hernioplasty with and without mesh fixation and con-
cluded that omitting mesh fixation does not increase the risk of
16, This finding has been supported by six additional

randomized studies, which demonstrated that non-fixation of

recurrence

the mesh is not associated with higher recurrence rates.

In 2009, Kapiris et al. published a retrospective study ana-
lyzing 104 cases of inguinal hernioplasty performed using the
TAPP technique without mesh fixation, and concluded that
the method could be safely carried out without an increased
risk of recurrence®. In 2017, Li et al. conducted a prospec-
tive, randomized study involving 100 patients and found that
TAPP inguinal hernioplasty without mesh fixation is safe and
effective for defects up to 4 cm!.

On average, 27.2 months after surgery, patients report-
ed a prompt return to daily activities, improved quality of
life, and a high level of satisfaction with the procedure. The
results of the present study are consistent with findings re-
ported in the literature. Although the initial sample size was
limited, no cases of hernia recurrence were observed, sup-
porting the feasibility and safety of performing TAPP in-
guinal hernioplasty without mesh fixation. Furthermore, no
cases of chronic pain were reported beyond the sixth post-
operative month, allowing patients to resume daily activities
with improved comfort. Additionally, this technique was as-
sociated with high levels of patient satisfaction and perceived
improvement in quality of life.

CONCLUSIONS

Laparoscopic inguinal hernia repair using the TAPP tech-
nique without mesh fixation in patients with EHS grade I and
IT defects is feasible. These findings suggest that, in carefully
selected cases, TAPP inguinal hernioplasty without mesh fixa-
tion may be considered a safe and cost-effective alternative,
particularly in resource-limited settings.
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