ACTA
MEDICA
PORTUGUESA

A Revista Cientifica da Ordem dos Médicos

Surgical Technique and Chronic Postoperative Inguinal Pain in Patients Undergoing
Open Inguinal Hernioplasty in Portugal: A Prospective Multicentric Cohort Study

Técnica Cirurgica e Dor Crénica Inguinal Pés-Operatéria em Doentes Submetidos
a Hernioplastia Inguinal por Via Aberta em Portugal: Uma Coorte Prospetiva
Multicéntrica

Iréne SANTOSPA', Joana F.F. SIMOES?, Claudia Camila DIAS', Mafalda SAMPAIO ALVES', José AZEVEDO?, Miguel CUNHA?,
Ana ALAGOA JOAO?, José Guilherme NOBRE?, Maria PICCIOCHI?, Anténio SAMPAIO SOARES?, Barbara VIEIRA?,

Mariana PEYROTEO’

on behalf of PT Surg

PT Surg group members:

Rita Lages, Alice Pimentel, Teresa Santos, Sofia Dias da Silva, Lucia Carvalho, Ana Luisa Pinto Frutuoso, Rita Matias, Leonor Matos,
Filipe Almeida, Fabiola Amado, Alexandra Ferreira, Isabel Martins, Estanislau Mateia, Vanessa Praxedes, Joana Seabra, Xavier de
Sousa, André Silva, Marcia Carvalho, Jodo Mendes, Carlos Macedo Oliveira, Francisco Girdo de Caires, Ana Luisa Rodrigues, Regina
Silva, Rui Lacerda Cunha, Ana Rita de Sousa Marinho Falcdo, Ester Ferreira, Carla Menezes, Inés Neri, Rafael de Castro Nobre, Ana
de Clamouse Rebelo, Pedro Santos, David Ferra de Sousa, Ana Andrade, Inés Barros, Sofia Frade, Jodo Gomes, Inés Nunes, Sofia
Pina, Nadia Silva, Rui Sousa, Aldara Faria, Ana Gomes, Carlota Ramos, Vanessa Santos, Catarina Antao, Luis Castro, Joana Ferreira,
Inés Lima, Filipa Policarpo, Sara Ramtula, Joana Romano, Sara Silveira, Joana Romano, Nuno Rombo, Francisco Baeta, Ana Sofia
Boligo, Diogo Cardoso, Vasco S. Cardoso, Claudia Figueiredo, Isabela Gil, Ana Rita Monte, Joana Romano, Constanga M. Azevedo,
Rui Cunha, Filipa Dias Mendes, Miguel Semido, Ana Almeida, Maria Jodo Amaral, André Amaro, Andreia Guimarées, Catarina Lopes,
Oriana Nogueira, Eva Santos, Marta Rodrigues da Silva, Vitor Devezas, Telma Fonseca, Fabio Gomes, Joana Mafalda Monteiro, Antonio
Pereira-Neves, Jorge Nogueiro, Mariana Canelas-Pais, André Pereira, Fernando Resende, Sara Rodrigues, Edgar Amorim, Beatriz Dias,
Victor Hugo Baptista, Jodo Melo, Inés Miguel, Juan Rachadell, Antonio Rivero, Liliana Sequeira, Diogo Veiga, Andreia Branco, Inés
Costa Carvalho, Barbara Castro, Sofia Fonseca, Raquel Prata Saraiva, Tatiana Queirds, Ana Rita, Alexandra Campos da Silva, Inés
Teixeira, Ana Paula Torre, Catia Cunha, Marisa Peralta Ferreira, Pedro Miranda, Ana M. Cabral, Barbara Nunes Gama, Catarina dos
Santos Rodrigues, Nisalda Carla Melo Rosa, Diogo Galvao, Anaisa Silva, Ana Claudia Soares, Barbara Vieira, Ana Couceiro, Marta
Ferreira, Narcisa Guimaraes, Inés Ménica, Simone Oliveira, Daniela Pais, Hugo Ribeiro, Renato Barradas, Sénia Martins, Miguel Almeida,
Ana Faustino, Anténio Freitas, Ana Beatriz Martins, Catarina Moura, Rafaela Parreira, Joana Bolota, Ana Margarida Monteiro Cinza,
Sofia Leandro, Rita Lima, Joana Oliveira, Mario Pereira, Miguel Rocha Melo, Cristina Velez, Adalberto Cardoso, Mariana Claro, Ana
Claudia Deus, Andreia Ferreira, Hugo Gameiro, Diogo Marinho, Daniel Costa Santos, Alberto Abreu da Silva, Sara Rodrigues Silva, Diogo
Sousa, Ana Lucia Preto Barreira, Filipe Borges, Pedro Silva Pereira Sousa Botelho, Brigitta Cismasiu, Margarida Silva Ferreira, Susana
Henriques, José Guilherme Nobre, Maria Francisca Rodrigues de Areia Brito Da Silva, Ricardo Manuel Branco Souto, César Carvalho,
Filipe Guerra, Inés Guerreiro, Paulo Sousa, Filipe André Ramalho de Almeida, David Aparicio, Inés Rita Capunge, Rita Marques de Sa
Carmarneiro, Jorge Cristo, Marta Fragoso, Joana Frazéo, Jodo Guimaraes, Ana Rita Martins, Rita Ribeiro Reis Vale Martins, Maria de
Jesus Oliveira, Jodo Silva Ribeiro, Paula Soraya de Carvalho e Azevedo Teixeira, Telma Rodrigues Brito, Diana Carina Lima Gomes,
Mariana Silva Leite, Carolina Matos, Cristina Ferreira Monteiro, Diogo Abel Vasconcelos Nogueira Pinto, Cristina Silva, Bruno Ribeiro da
Silva, Carina Baldino, Ana Guerreiro, Maria Jervis, André Pacheco, Valter Paixdo, Vera Pedro, Joana Marantes Pimenta, Filipa Narciso
Rocha, Manuela Mega, Rita Monteiro, Joana Peliteiro, Manuela Romano, Alexandra Soares, Mafalda Sampaio-Alves, Natacha Alves,
Gabriel Costa, Ligia Freire, José Pedro Gongalves, Tatiana Marques, Francisco Marrana, Sara Marques, Diogo Melo Pinto, Catarina
Quintela, Evgeniya Sitchikhina, Pedro Valente, Jodo Miguel Carvas, Maria Inés Duraes, Guida Pires, Carlos Pires, Joana Gomes da
Silva, Miguel Brito, Hugo Capote, Cristina Costa, Guilherme Fialho, Tamiris Mogne, Sara Morais, Beatriz Mourato, David Salvador, Coral

Aguero, Joaquina Dominguez, Miguel Angel Fernandez, Carlos Figueiredo, Monica Guerrero, Manuel Neuparth, Marta Reia.
Acta Med Port 2024 Jul-Aug;37(7-8):507-517 = https://doi.org/10.20344/amp.20277

Faculdade de Medicina. Universidade do Porto. Porto. Portugal.

Hospital Garcia de Orta. Unidade Local de Saude de Almada-Seixal. Almada. Portugal.

Fundagao Champalimaud. Lisboa. Portugal.

Unidade Local de Saude do Algarve. Portim&o. Portugal.

Hospital Professor Doutor Fernando Fonseca. Unidade Local de Saide de Amadora/Sintra. Amadora. Portugal.
Hospital de Santo Espirito da llha Terceira. llha Terceira. Portugal.

Instituto Portugués de Oncologia do Porto Francisco Gentil. Porto. Portugal.

4 Autor correspondente: Iréne Santos. info.ptsurg@agmail.com

Recebido/Received: 11/06/2023 - Aceite/Accepted: 08/02/2024 - Publicado/Published: 01/07/2024

Copyright © Ordem dos Médicos 2024

N oL N>

Revista Cientifica da Ordem dos Médicos 507 www.actamedicaportuguesa.com

ARTIGO ORIGINAL



TVNIDIYO 0911V

Santos |, et al. Surgical technique and chronic postoperative inguinal pain after hernioplasty, Acta Med Port 2024 Jul-Aug;37(7-8):507-517

ABSTRACT

Introduction: Evidence about the advantage of Lichtenstein’s repair, the guidelines’ recommended technique, is scarce regarding postoperative chronic
inguinal pain (CPIP). The primary aim of this study was to compare CPIP in patients undergoing Lichtenstein versus other techniques.

Methods: Prospective multicentric cohort study including consecutive adults undergoing elective inguinal hernia repair in Portuguese hospitals (October
- December 2019). Laparoscopic and mesh-free hernia repairs were excluded. The primary outcome was postoperative pain at three months, defined
as a score of 2 3/10 in the European Hernia Society Quality of Life score pain domain. The secondary outcome was 30-day postoperative complications.
Results: Eight hundred and sixty-nine patients from 33 hospitals were included. Most were men (90.4%) and had unilateral hernias (88.6%). Overall,
53.6% (466/869) underwent Lichtenstein’s repair, and 46.4% (403/869) were treated with other techniques, of which 83.9% (338/403) were plug and
patch. The overall rate of CPIP was 16.6% and 12.2% of patients had surgical complications. The unadjusted risk was similar for CPIP (OR 0.76, p =
0.166, Cl 0.51 - 1.12) and postoperative complications (OR 1.06, p = 0.801, Cl 0.69 - 1.60) between Lichtenstein and other techniques. After adjustment,
the risk was also similar for CPIP (OR 0.83, p = 0.455, Cl 0.51 - 1.34) and postoperative complications (OR 1.14, p = 0.584, Cl 0.71 - 1.84).
Conclusion: The Lichtenstein technique was not associated with lower CPIP and showed comparable surgical complications. Further investigation as-
sessing long term outcomes is necessary to fully assess the benefits of the Lichtenstein technique regarding CPIP.

Keywords: Chronic Pain/etiology; Hernia, Inguinal/surgery; Herniorrhaphy/methods; Pain, Postoperative; Portugal

RESUMO

Introducéo: A evidéncia sobre a vantagem da técnica de Lichtenstein, recomendada pelas normas de orientagao clinica é insuficiente relativamente a
dor inguinal crénica pés-operatéria (CPIP). O objetivo principal deste estudo foi comparar CPIP em doentes submetidos a Lichtenstein versus outras
técnicas.

Métodos: Estudo coorte multicéntrico prospetivo que incluiu adultos consecutivamente submetidos a hernioplastia eletiva em hospitais portugueses
(outubro - dezembro 2019). Abordagens laparoscépicas e sem proétese foram excluidas. O outcome primario foi a dor pds-operatéria aos trés meses,
definida pelo score de = 3/10 no dominio de dor do score da European Hernia Society Quality of Life. O outcome secundario foram complicacdes pos-
-operatorias aos 30 dias.

Resultados: Foram incluidos 869 doentes de 33 hospitais. A maioria eram homens (90,4%), com hérnias unilaterais (88,6%). Do total, 53,6% (466/869)
foram submetidos a Lichtenstein e 46,4% (403/869) a outras técnicas, das quais 83,9% (338/403) plug and patch. A proporgao geral de CPIP foi 16,6%
e 12,2% tiveram complicagbes pos-operatorias. O risco ndo ajustado foi semelhante para CPIP (OR 0,76, p = 0,166, Cl 0,51 - 1,12) e complicagbes
pds-operatérias (OR 1,06, p = 0,801, Cl 0,69 - 1,60) entre Lichtenstein e outras técnicas. Apos ajuste, o risco manteve-se semelhante para CPIP (OR
0,83, p = 0,455, Cl 0,51 - 1,34) e complicagbes pos-operatérias (OR 1,14, p = 0,584, CI 0,71 - 1,84).

Concluséo: A técnica Lichtenstein ndo esta associada a menor CPIP e mostrou complicagdes cirdrgicas comparaveis. Mais estudos para avaliar out-

comes a longo prazo sao necessarios para avaliar a real vantagem desta técnica relativamente a CPIP.
Palavras-chave: Dor Croénicaletiologia; Dor Pés-Operatoria; Hérnia Inguinal/cirurgia; Herniorrafia/métodos; Portugal

INTRODUCTION

Inguinal hernia repair is one of the most common pro-
cedures performed by general surgeons.” Women have a
lifetime risk of developing inguinal hernia of 3% - 6% and
men have a risk of 27% - 43%."

The only curative treatment for inguinal hernias is sur-
gical repair.? One-third of patients are asymptomatic® and,
despite going through a watch-and-wait approach, 70% un-
dergo surgery within five years.?

A prevalent comorbidity of inguinal hernia repair is
chronic postoperative inguinal pain (CPIP), affecting around
10% - 12% of patients.*® This complication also has an im-
pact on quality of life.° Chronic postoperative inguinal pain
is defined as pain lasting more than three months after in-
guinal hernia repair.”® Several characteristics have been re-
ported as risk factors for CPIP, such as young age, female
sex, high preoperative pain, early high postoperative pain,
recurrent hernia, and open repair.®'?

Current guidelines state that surgery is indicated for
all symptomatic patients.” Even though there is a recom-
mendation to watch-and-wait in asymptomatic or minimally
symptomatic patients,?*'* most patients will develop symp-
toms and undergo surgery. The standard surgical tech-
niques utilized are the Lichtenstein'® and laparo-endoscopic
approaches.'®!”

Despite the preference for the Lichtenstein technique,
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the results regarding CPIP and recurrence are comparable
with other open techniques with mesh.®?° The main criteria
used to distinguish Lichtenstein from the other techniques
focused on the smaller amount of foreign material used, the
anatomical planes affected by the surgery, reduced cost,
simplicity and reproducibility in comparison with other tech-
niques.™ Data comparing CPIP outcomes between the vari-
ous surgical techniques is still scarce,'®?° especially regard-
ing open pre-peritoneal approaches.?'-?*

The Portuguese INguinal hErnia cohort (PINE) study
analyzed outcomes related with inguinal hernia surgery in
Portugal, and this study aimed to compare postoperative
pain in patients undergoing open mesh repair of inguinal
hernia by Lichtenstein versus other techniques.

METHODS
Study design

The PINE was a Portuguese prospective multicentric
cohort study. All Portuguese hospitals performing elective
hernia repair surgery were eligible.

Each participating hospital included consecutive pa-
tients being operated on during one or more periods of 14-
days (7" - 18" October, 28" October - 8" November, 18"
November - 29" November, 29" November - 13" December
2019).

www.actamedicaportuguesa.com
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In all participating hospitals the study was approved by
the local ethics committee, and, per national ethics regu-
lations, individual patient consent was collected for all pa-
tients.

The PINE was registered at Clinicaltrials.gov with the
reference NCT04328597 and the protocol was made avail-
able as a preprint.?*

Inclusion and exclusion criteria

All patients aged over 18 years old undergoing elective
inguinal hernia repair were included. The exclusion criteria
were defined as: patients who underwent urgent surgery,
laparoscopic surgery, and mesh-free hernia repairs.

Study aims and outcome measures

The primary aim of the study was to compare postop-
erative pain at three months after surgery in patients under-
going Lichtenstein versus other techniques.

The secondary aim was to assess the safety of Lichten-
stein versus other techniques, and the secondary outcome
was 30-day postoperative complications.

Outcome measures

Primary outcome

The European Hernia Society Quality of Life (EuraHS-
QolL) score was used to assess chronic postoperative
inguinal pain. The CPIP was defined as a score of = 3/10
in any of the questions of the pain domain of the three-
month questionnaire of the EuraHS-QoL score [complete
description of the score in Appendix 1 (Appendix 1: https:/
www.actamedicaportuguesa.com/revista/index.php/amp/
article/view/20277/15438)].

Secondary outcome

The Clavien-Dindo classification was used to describe
postoperative complications. It was categorized as “No
complications” when the Clavien-Dindo classification was
0, and “With complications” when the classification was I/11/
I/IV/V [complete description of the categories in Appendix
1 (Appendix 1: https://www.actamedicaportuguesa.com/
revista/index.php/amp/article/view/20277/15438)].

Data variables and definitions

Preoperative variables

The preoperative data variables analyzed included: age
(< 60 years old versus > 60 years old), sex (female versus
male), body mass index (BMI) [normal, underweight, over-
weight and obese, complete description of the categories in
Appendix 1 (Appendix 1: https://www.actamedicaportugue-
sa.com/revista/index.php/amp/article/view/20277/15438)],
American Society of Anesthesiologists (ASA) physical
status [ASA 1 - 2 versus ASA 3 - 4, complete description
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of the categories in Appendix 1 (Appendix 1: https://www.
actamedicaportuguesa.com/revista/index.php/amp/article/
view/20277/15438)], hernia size (£ 1.5 cm vs > 1.5 cm),
previous ipsilateral inguinal hernia repair, preoperative in-
guinal pain (was defined as a score of = 3/10 in any of the
questions of the pain domain of the EuraHS-QoL score at
the preoperative assessment), and history of non-inguinal
chronic pain (including migraine, osteoarticular disease, fi-
bromyalgia, post-traumatic pain, cancer-related pain, post-
surgical pain or nerve injury/compression).

Intraoperative variables

Regarding the intraoperative variables, the surgi-
cal technique was categorized, in the primary analysis of
the primary aim, as Lichtenstein versus other techniques,
which included plug and patch, prolene hernia system
(PHS), trans inguinal pre-peritoneal (TIPP), trans rectal pre-
peritoneal (TREPP), and variations of these techniques.
In the secondary analysis of the primary aim, the surgical
technique was categorized as Lichtenstein versus plug and
patch versus remaining techniques, which included PHS,
TIPP, TREPP, and variations of these techniques if the sur-
geon considered it to differ significantly from the standard
approach. Other intraoperative variables analyzed were the
type of mesh fixation (absorbable versus non-absorbable
materials) and nerve section (nerve section versus no nerve
section).

Data collection and management

Data were collected and stored on Research Electronic
Data Capture (REDCap), a secure anonymized platform.
The pre- and intra-operative patient data were collected in
person with the patient after consent at the time of surgery
and from admission. Unless there was a planned in-person
visit with the surgical team, the data collection for one and
three months after surgery was done by telephone.

Missing data

Missing data were fully reported in the figures and tables
for all variables. The adjusted models only included patients
without missing data for the included variables, and this is
reported in the model outputs.

Statistical analysis

A descriptive analysis of categorical variables was pre-
sented with frequency tables and the chi-squared test was
used to test significant differences between surgical tech-
niques regarding the predefined variables. For age as a
continuous variable, summary metrics (mean and standard
deviation) were performed. The chi-squared test was used
to test for significant differences between surgical tech-
niques regarding CPIP and post-operative complications.

www.actamedicaportuguesa.com
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A logistic regression model was performed to identify
independent predictors of CPIP at three months after sur-
gery. The explanatory factors to be included in the mod-
els were identified a priori, as per the clinical plausibility of
their impact on CPIP, and the variables included were age,
sex, ASA grade, BMI, hernia size, previous ipsilateral ingui-
nal hernia repair, preoperative inguinal pain, non-inguinal
chronic pain, nerve section, mesh fixation and type of mesh.
A logistic regression model was performed to identify inde-
pendent predictors of postoperative complications at three
months after surgery.

Model goodness-of-fit was assessed using the Hosmer—
Lemeshow statistic.

The statistical significance level was predefined as p <
0.05.

The statistical analysis was performed using R studio V
4.2.2.

RESULTS
Patients and procedures

This is a pre-specified sub-analysis of the PINE study
(which included direct, indirect, and mixed inguinal hernia,
femoral hernia, bilateral hernia, laparoscopic surgery, open
mesh-free repairs, and open repairs with mesh). For this
analysis, the patients with femoral hernia who underwent
laparoscopic surgery or open mesh-free repairs were ex-
cluded, as the research question focused on the Lichten-
stein and other open mesh repairs. The diagram describing
the inclusion and exclusion criteria is in Fig. 1.

Overall, 869 patients were included from the 33 partici-
pating hospitals. Most patients were men [90.4% (784/867)],
with mild to moderate comorbidities [81.4% ASAgrade 1 - 2
(705/866)] and the mean age was 61.1 years old (SD 14.3).
In 88.6% (751/848) of the cases the hernia was unilateral.
Full preoperative details are shown in Table 1.

Of the 869 patients included in the study, 466 under-
went Lichtenstein’s mesh repair (53.6%), and the remain-
ing 403 patients underwent other techniques (46.4%). Of
those patients, 338 underwent plug and patch (83.9%) and
the remaining 65 patients (16.1%) underwent the remain-
ing techniques (eight patients to PHS, ten to TIPP, two to
TREPP and 45 to variations of the techniques).

The two groups of patients (Lichtenstein versus other
techniques) were similar. However, patients undergoing Li-
chtenstein were less likely to have undergone a previous
ipsilateral hernia repair (3.7% vs 8.4%, p = 0.004), were
more likely to have the mesh fixated with non-absorbable
suture (50.9% vs 27.8%, p < 0.001), and were less likely to
have the nerve sectioned during surgery (79.4% vs 91.0%,
p <0.001).

Secondary analysis of the primary outcome

A supplementary analysis was made to compare the
Lichtenstein technique, the plug and patch technique
and the remaining techniques. The full perioperative data
regarding this analysis is shown in Appendix 2 (Appendix 2:
https://www.actamedicaportuguesa.com/revista/index.php/
amp/article/view/20277/15439).

Chronic postoperative inguinal pain

The overall rate of postoperative chronic inguinal pain
was 16.6%. The unadjusted rates of postoperative pain
were similar across surgical techniques (18.4% for Lichten-
stein versus 14.6% for other techniques, p = 0.166).

After adjustment for the defined co-variables, the odds
ratio (OR) between Lichtenstein and other techniques for
postoperative chronic inguinal pain was 0.83 [p = 0.455, CI
95 (0.51 - 1.34)]. Chronic postoperative inguinal pain was
only independently associated with preoperative inguinal
pain [19.7% for patients with preoperative inguinal pain in

Assessed for eligibility (n = 948)

' Excluded (n = 79)

- Laparoscopy (n = 42)

| - Open surgery without mesh (n = 8)
I - Femoral hernia (n = 16)

Lo e e e - — 2

v

’ Included (n = 869) ‘

l

|

Submitted to Lichtenstein technique (n = 466)

}

Submitted to other open mesh technique (n = 403)
- Plug and patch (n = 338)
- Other techniques (n = 65)

Figure 1 — Diagram of the PINE study patients included in the analysis

Revista Cientifica da Ordem dos Médicos 510

www.actamedicaportuguesa.com




Santos |, et al. Surgical technique and chronic postoperative inguinal pain after hernioplasty, Acta Med Port 2024 Jul-Aug;37(7-8):507-517

Table 1 — Pre and Intraoperative details of the patients included in the analysis

Lichtenstein

Other techniques Total

n = 466 (53.6%) n = 403 (46.4%) (n = 869) Missing n p-valuer

Age
<60 years 229 (49.1) 179 (44.4) 408 (47.0) 0 0.173
> 61 years 237 (50.9) 224 (55.6) 461 (53.0)

Sex
Female 50 (10.7) 33(8.2) 83 (9.6) 2 0.247
Male 416 (89.3) 368 (91.8) 784 (90.4)

ASA grade
ASA1-2 386 (82.8) 319 (79.8) 705 (81.4) 3 0.256
ASA3-4 80 (17.2) 81(20.2) 161 (18.6)

BMI
Normal 220 (47.8) 159 (41.2) 379 (44.8) 23 0.260
Underweight 4 (0.9) 5(1.3) 9(1.1)
Overweight 193 (42.0) 180 (46.6) 373 (44.1)
Obese 43 (9.3) 42 (10.9) 85 (10.0)

Hernia size
<15cm 142 (33.6) 106 (30.5) 248 (32.2) 100 0.394
>1.5cm 280 (66.4) 241 (69.5) 521 (67.8)

Previous ipsilateral inguinal hernia repair
No 448 (96.3) 369 (91.6) 817 (94.1) 1 0.004
Yes 17 (3.7) 34 (8.4) 51 (5.9)

Preoperative inguinal pain
No pain 119 (25.9) 80 (20.2) 199 (23.2) 12 0.052
Pain 341 (74.1) 317 (79.8) 658 (76.8)

Non-inguinal chronic pain
No 359 (77.2) 308 (76.4) 667 (76.8) 1 0.809
Yes 106 (22.8) 95 (23.6) 201 (23.2)

Nerve section
Nerve section 95 (20.6) 36 (9.0) 131 (15.2) 9 <0.001
No nerve section 367 (79.4) 362 (91.0) 729 (84.8)

Mesh fixation
Absorbable 229 (49.1) 291 (72.2) 520 (59.8) 0 <0.001
Non-absorbable 237 (50.9) 112 (27.8) 349 (40.2)

Type of mesh
Light 295 (69.9) 216 (64.1) 511 (67.3) 110 0.102
Heavy 127 (30.1) 121 (35.9) 248 (32.7)

2 Chi-squared test

contrast with 7.2% in patients without preoperative inguinal
pain, OR =2.89, p =0.002, Cl 95 (1.54 - 5.97)] and was not
associated with surgical technique.

The full logistic regression model is shown in Fig. 2 and
Table 2.

Secondary analysis of the primary outcome

In the secondary analysis, the unadjusted rate of
postoperative chronic inguinal pain was 18.4% with Lich-
tenstein, 14.7% with plug and patch, and 14.0% with the
remaining techniques (p = 0.203 between Lichtenstein and
plug and patch and p = 0.424 between plug and patch and
the remaining techniques).

After the adjustment for the defined co-variables, the
OR between Lichtenstein and plug and patch was 0.88 [p
=0.611, Cl 95 (0.53 - 1.44)] and the OR between plug and
patch and the remaining techniques was 0.58 [p = 0.336,
Cl 95 (0.16 - 1.59)]. In this secondary analysis, CPIP was
only independently associated with preoperative inguinal
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pain [19.7% for patients with preoperative inguinal pain in
contrast with 7.2% in patients without preoperative inguinal
pain, OR = 2.90, p = 0.002, CI 95 (1.54 - 5.98)].

A complete adjusted analysis is available in Fig. 3 and
Table 3.

Postoperative complications

The overall rate of postoperative complications was
12.2% and the unadjusted rates were similar across sur-
gical techniques (13.6% for Lichtenstein, 14.3% for other
techniques, p = 0.801).

After adjustment for the defined co-variables, the OR
between Lichtenstein and other techniques was 1.14 [p =
0.584, CI1 95 (0.71 - 1.84)]. The postoperative complications
were only independently associated with a previous ipsilat-
eral inguinal hernia repair [11.3% with no previous repair
versus 27.7% when there was a previous repair, OR = 3.05,
p =0.003, Cl 95 (1.41 - 6.28)] and the type of mesh fixation
[9.6% with absorbable mesh fixation versus 16.6% with a
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Chronic postoperative inguinal pain: OR (95% Cl, p-value)

Surgical technique Lichtenstein
Other techniques

Sex Female

Male

ASA 1-2

ASA 3-4

BMI Normal

Underweight

Overweight

Obese

<15cm

>1.5cm

Previous ipsilateral inguinal hernia repair  No

Yes

No pain

Pain

Non-inguinal chronic pain No

Yes

Nerve section

No nerve section

ASA grade

Hernia size

Preoperative inguinal pain

Nerve section

Mesh fixation Absorbable
Non-absorbable
Type of mesh Light
Heavy

0.83 (0.51 - 1.34, p = 0.455)

0.62 (0.32 - 1.24, p = 0.157)

0.62 (0.31-1.16, p = 0.156)
0.74 (0.04 - 4.79, p = 0.787)
1.35(0.84 - 2.18, p = 0.219)
1.41 (0.63 - 2.95, p = 0.378)

0.63 (0.40 - 1.01, p = 0.055)

1.39 (0.52 - 3.30, p = 0.480)

2.89 (1.54 - 5.97, p = 0.002)

1.10 (0.65 - 1.81, p = 0.722)

0.69 (0.40 - 1.23, p = 0.204)

1.29 (0.82 - 2.05, p = 0.274)

1.09 (0.66 - 1.76, p = 0.736)

.%.M.H,L

- =

R E—
)—m—(
"
[
-
]
-

2 4 6

Odds ratio (95% Cl, log scale)

Figure 2 — Predictors of chronic postoperative inguinal pain at three months after surgery

Table 2 — Predictors of chronic postoperative inguinal pain at three months after surgery

No pain Pain OR aOR
(n=617) (n=123) [IC 95%, p-value] [IC 95%, p-value]

Surgical technique

Lichtenstein 324 (81.6) 73 (18.4) Ref Ref

Other techniques 293 (85.4) 50 (14.6) 0.76 (0.51 - 1.12, p = 0.166) 0.83 (0.51 - 1.34, p = 0.455)
Sex

Female 53 (73.6) 19 (26.4) Ref Ref

Male 563 (84.4) 104 (15.6) 0.52 (0.30 - 0.93, p = 0.021) 0.62 (0.32 - 1.24, p = 0.157)
ASA grade

ASA1-2 493 (82.6) 104 (17.4) Ref Ref

ASA3-4 123 (87.2) 18 (12.8) 0.69 (0.39 - 1.16, p = 0.183) 0.62 (0.31-1.16, p = 0.156)
BMI

Normal 280 (84.8) 50 (15.2) Ref Ref

Underweight 6 (85.7) 1(14.3) 0.93 (0.05 - 5.62, p = 0.950) 0.74 (0.04 - 4.79, p = 0.787)

Overweight 254 (81.2) 59 (18.8) 1.30 (0.86 - 1.97, p = 0.212) 1.35(0.84 - 2.18, p = 0.219)

Obese 61(84.7) 11 (15.3) 1.01(0.48 - 1.99, p = 0.978) 1.41(0.63 - 2.95, p = 0.378)
Hernia size

<1.5cm 163 (77.3) 48 (22.7) Ref Ref

>1.5cm 378 (85.7) 63 (14.3) 0.57 (0.37 - 0.86, p = 0.008) 0.63 (0.40 - 1.01, p = 0.055)
Previous ipsilateral inguinal hernia repair

No 583 (83.8) 113 (16.2) Ref Ref

Yes 34 (77.3) 10 (22.7) 1.52 (0.69 - 3.05, p = 0.265) 1.39 (0.52 - 3.30, p = 0.480)
Preoperative inguinal pain

No pain 167 (92.8) 13(7.2) Ref Ref

Pain 447 (80.3) 110 (19.7) 3.16 (1.79 - 6.03, p < 0.001) 2.89 (1.54 - 5.97, p = 0.002)
Non-inguinal chronic pain

No 470 (84.1) 89 (15.9) Ref Ref

Yes 147 (81.2) 34 (18.8) 1.22 (0.78 - 1.87, p = 0.369) 1.10 (0.65- 1.81, p = 0.722)

Nerve section
Nerve section
No nerve section

Mesh fixation
Absorbable
Non-absorbable

Type of mesh
Light
Heavy

85 (75.9)
527 (84.9)

376 (84.9) 67 (15.1)
241 (81.1) 56 (18.9)

357 (82.4)
174 (82.9)

76 (17.6)
36 (17.1)

Ref
0.56 (0.35 - 0.92, p = 0.020)

Ref
1.30 (0.88 - 1.92, p = 0.182)

Ref
0.97 (0.62 - 1.49, p = 0.898)

Ref
0.69 (0.40 - 1.23, p = 0.204)

Ref
1.29 (0.82 - 2.05, p = 0.274)

Ref
1.09 (0.66 - 1.76, p = 0.736)

Ref: reference; OR: odds ratio; aOR: adjusted odds ratio

Dependent variable: chronic postoperative inguinal pain; Independent variables for adjusted model: surgical technique, sex, ASA grade, BMI,

hernia repair, preoperative inguinal pain, non-inguinal chronic pain, nerve section, mesh fixation.

Method: ENTER;
Hosmer-Lesmeshow p-value = 0.793
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Chronic postoperative inguinal pain: OR (95% ClI, p-value)

Specific surgical technique Lichtenstein - *
Plug and patch 0.88 (0.53 - 1.44, p = 0.611) e
Remaining techniques 0.58 (0.16 - 1.59, p = 0.336) - !
Sex Female - "
Male 0.62 (0.32 - 1.25, p = 0.170) L
ASA grade ASA 1-2 - m
ASA 3-4 0.63 (0.32-1.17, p=0.161)
BMI Normal - ‘-
Underweight 0.72 (0.04 - 4.65, p = 0.765) |
Overweight 1.33 (0.82 - 2.15, p = 0.251) BT
Obese 1.40 (0.63 - 2.93, p = 0.390) |
Hernia size <15cm - F
>1.5cm 0.63 (0.39 - 1.01, p = 0.051) —
Previous ipsilateral inguinal hernia repair No - ||
Yes 1.39 (0.52 - 3.30, p = 0.482) f
Preoperative inguinal pain No pain - =
Pain 2.90 (1.54 - 5.98, p = 0.002) I ——
Non-inguinal chronic pain No - |
Yes 1.10 (0.65 - 1.81, p = 0.721) ——
Nerve section Nerve section - &
No nerve section 0.70 (0.41 - 1.25, p = 0.222) — .
Mesh fixation Absorbable - *
Non-absorbable 1.30 (0.82 - 2.07, p = 0.261) —
Type of mesh Light - [ ]
Heavy 1.07 (0.65 - 1.74, p = 0.777) .

o
|
o

Odds ratio (95% Cl, log scale)

Figure 3 — Predictors of chronic postoperative inguinal pain at three months after surgery with the surgical technique categorized into

Lichtenstein, plug and patch and remaining techniques

non-absorbable mesh fixation, OR = 2.0, p = 0.004, Cl 95
(1.26 - 3.20)].
The full adjusted analysis is shown in Fig. 4 and Table 4.

DISCUSSION

This study aimed to compare chronic postoperative pain
in patients undergoing open mesh repair of inguinal her-
nia by Lichtenstein versus other techniques. This criterion
is important to establish the rates of CPIP with the various
techniques, an important factor in surgical decision-making.

This study showed no statistically significant difference
in CPIP at three months between the Lichtenstein tech-
nique and other techniques [18.4% vs 14.6%, OR = 0.83
p = 0.455, Cl 95 (0.51 - 1.34)]. Secondly, the multivariable
analysis showed that the only factor associated with CPIP
was preoperative inguinal pain. The secondary analysis of
the primary outcome, comparing specifically Lichtenstein,
plug and patch and the remaining techniques, also did not
reveal significant differences between the groups (18.4% vs
14.7% vs 14.0%, p = 0.611 and p = 0.336). Neither was
there a statistically significant difference in postoperative
complications between Lichtenstein and other techniques
[12.0% vs 12.5%, OR =1.14, p = 0.584, CI1 95 (0.71 - 1.84)].
The multivariable analysis showed that the only factors as-
sociated with postoperative complications were a previous
ipsilateral inguinal hernia repair and non-absorbable mesh
fixation.

Current hernia surgery guidelines lack robust evidence
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to recommend a specific surgical technique.”™ Previous
studies have shown that the technique in open repair ap-
proaches seems to have no influence on the rates of CPIP'
0 and the results of our analysis are consistent with this.

A secondary analysis of the primary outcome was per-
formed to verify if there could be any bias — given the re-
sidual volume of the remaining techniques compared with
plug and patch — that could be concealing any change to the
results, but the results remained not statistically significant,
which supports the conclusion that surgical technique is not
likely to be a predictor of CPIP.

On the other hand, our finding that preoperative inguinal
pain was a predictor of CPIP is also consistent with the cur-
rent knowledge, as preoperative inguinal pain was already
described®'? and included in the European Guidelines' as
a risk factor for CPIP.

In our study, the multivariable analysis showed that a
previous ipsilateral inguinal hernia was associated with
postoperative complications [11.3% vs 27.7%, OR = 3.05,
p =0.003, Cl 95 (1.41 - 6.28)] as well as the type of mesh
fixation [9.3% vs 16.6%, OR = 2.0, p = 0.004, Cl 95 (1.26
- 3.20)]. The two identified predictive factors are useful to
inform patients about their additional risk of postoperative
complications when undergoing a hernia re-intervention
and may aid in decision-making regarding the type of mesh
fixation in high-risk patients.

In this cohort, only 53.6% of patients underwent hernia
repair using the Lichtenstein technique (the open technique

www.actamedicaportuguesa.com
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Table 3 — Predictors of chronic postoperative inguinal pain at three months after surgery with the surgical technique categorized into Lich-

tenstein, plug and patch and remaining techniques

OR
[IC 95%, p-value]

aOR
[IC 95%, p-value]

No pain Pain
(n=617) (n=123)

Specific surgical technique

Lichtenstein 324 (81.6) 73 (18.4)

Plug and patch 244 (85.3) 42 (14.7)

Remaining techniques 49 (86.0) 8 (14.0)
Sex

Female 53 (73.6) 19 (26.4)

Male 563 (84.4) 104 (15.6)
ASA grade

ASA1-2 493 (82.6) 104 (17.4)

ASA3 -4 123 (87.2) 18 (12.8)
BMI

Normal 280 (84.8) 50 (15.2)

Underweight 6 (85.7) 1(14.3)

Overweight 254 (81.2) 59 (18.8)

Obese 61(84.7) 11 (15.3)
Hernia size

<1.5cm 163 (77.3) 48 (22.7)

>1.5cm 378 (85.7) 63 (14.3)
Previous ipsilateral inguinal hernia repair

No 583 (83.8) 113 (16.2)

Yes 34 (77.3) 10 (22.7)
Preoperative inguinal pain

No pain 167 (92.8) 13(7.2)

Pain 447 (80.3) 110 (19.7)
Non-inguinal chronic pain

No 470 (84.1) 89 (15.9)

Yes 147 (81.2) 34 (18.8)
Nerve section

Nerve section 85 (75.9) 27 (24.1)

No nerve section 527 (84.9) 94 (15.1)
Mesh fixation

Absorbable 376 (84.9) 67 (15.1)

Non-absorbable 241 (81.1) 56 (18.9)
Type of mesh

Light 357 (82.4) 76 (17.6)

Heavy 174 (82.9) 36 (17.1)

Ref
0.76 (0.50 - 1.15, p = 0.203)
0.72 (0.31 - 1.52, p = 0.424)

Ref
0.52 (0.30 - 0.93, p = 0.021)

Ref
0.69 (0.39 - 1.16, p = 0.183)

Ref
0.93 (0.05 - 5.62, p = 0.950)
1.30 (0.86 - 1.97, p = 0.212)
1.01 (0.48 - 1.99, p = 0.978)

Ref
0.57 (0.37 - 0.86, p = 0.008)

Ref
1.52 (0.69 - 3.05, p = 0.265)

Ref
3.16 (1.79 - 6.03, p < 0.001)

1.22 (0.78 - 1.87, p = 0.369)

Ref
0.56 (0.35 - 0.92, p = 0.020)

Ref
1.30 (0.88-1.92, p = 0.182)

Ref
0.97 (0.62 - 1.49, p = 0.898)

Ref
0.88 (0.53 - 1.44, p = 0.611)
0.58 (0.16 - 1.59, p = 0.336)

Ref
0.62 (0.32 - 1.25, p = 0.170)

Ref
0.63(0.32-1.17, p=0.161)

Ref
0.72 (0.04 - 4.65, p = 0.765)
1.33(0.82-2.15, p = 0.251)
1.40 (0.63 - 2.93, p = 0.390)

Ref
0.63 (0.39 - 1.01, p = 0.051)

Ref
1.39 (0.52 - 3.30, p = 0.482)

Ref
2.90 (1.54 - 5.98, p = 0.002)

1.10 (0.65-1.81, p = 0.721)

Ref
0.70 (0.41 - 1.25, p = 0.222)

Ref
1.30(0.82-2.07, p = 0.261)

Ref
1.07 (0.65-1.74, p = 0.777)

Ref: reference; OR: odds ratio; aOR: adjusted odds ratio

Dependent variable: chronic postoperative inguinal pain; Independent variables for adjusted model: surgical technique, sex, ASA grade, BMI, hernia size, previous ipsilateral inguinal
hernia repair, preoperative inguinal pain, non-inguinal chronic pain, nerve section, mesh fixation.

Method: ENTER;

Hosmer-Lesmeshow p-value = 0.913

most uniformly recommended by hernia guidelines)."* How-
ever, the rates of CPIP are within those described in the
literature. In the meta-analysis performed by Zhao et al,
which included 10 randomized controlled trials (RCT) from
1989 to 2008, there was no statistically significant difference
between Lichtenstein, plug and patch and PHS regarding
CPIP nor post-operative complications. There is also the
meta-analysis from Yu et al,'® which included 11 RCT com-
paring Lichtenstein and plug and patch up until 2020, that
also showed no statistically significant differences between
techniques regarding these outcomes. In the meta-analysis
performed by Decker et al,*° seven RCT comparing Lichten-
stein and PHS found no differences regarding the same out-
comes. This may lead to the hypothesis that the surgeons’
experience and the standardization of a specific technique
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may be more important in avoiding CPIP and postoperative
complications than the surgical technique itself.

This study has limitations, as it is not a randomized
study, which leads to an inevitable selection bias in the
choice of technique, yet has the advantage of dealing with
real-world data.

The exclusion criteria defined in this study also repre-
sent a limitation since they neglect an important group of
patients that undergo hernia surgery. We decided to ex-
clude patients that underwent urgent surgery, given that
surgery within this context is associated with increased
rates of postoperative complications,>*° as well as mesh-
free hernia repairs, since these techniques are not recom-
mended and are usually reserved for specific circumstanc-
es 911123133 Regarding laparoscopic surgery, we chose not
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Postoperative complications: OR (95% ClI, p-value)

Surgical technique Lichtenstein - *
Other techniques 1.14 (0.71 - 1.84, p = 0.584) [ —
Sex Female - .
Male 0.91 (0.45-2.02, p = 0.813) —
ASA grade ASA 1-2 - *
ASA 3-4 1.16 (0.66 - 1.99, p = 0.587) s
BMI Normal - =
Underweight 0.90 (0.04 - 6.01, p = 0.930) :
Overweight 1.35(0.84 -2.18, p=0.212) %
Obese 0.78 (0.30 - 1.75, p = 0.570) - =71
Hernia size <15cm - L]
>1.5cm 0.80 (0.50 - 1.29, p = 0.350) —
Previous ipsilateral inguinal hernia repair No - *
Yes 3.05(1.41-6.28, p=0.003) | —_— s
Preoperative inguinal pain No pain - ]
Pain 1.33(0.75 - 2.50, p = 0.348) ———
Non-inguinal chronic pain No = *
Yes 1.39 (0.83 - 2.28, p = 0.198) —
Nerve section Nerve section - L]
No nerve section 0.87 (0.47 - 1.70, p = 0.660) —a—
Mesh fixation Absorbable - *
Non-absorbable 2.00 (1.26 - 3.20, p = 0.004) Lo
2 4 6 8

Odds ratio (95% Cl, log scale)

Figure 4 — Predictors of postoperative complications at one month after surgery

Table 4 — Predictors of Postoperative complications at one month after surgery

ARTIGO ORIGINAL

No complications With complications OR aOR
(n=718) (n=100) [IC 95%, p-value] [IC 95%, p-value]

Surgical technique

Lichtenstein 383 (88.0) 52 (12.0) - -

Other techniques 335 (87.5) 48 (12.5) 1.06 (0.69-1.60, p=0.801)  1.14 (0.71 - 1.84, p = 0.584)
Sex

Female 69 (87.3) 10 (12.7) - -

Male 648 (87.8) 90 (12.2) 0.96 (0.50 - 2.04, p=0.905) 0.91(0.45-2.02, p=0.813)
ASA grade

ASA1-2 585 (88.5) 76 (11.5) - -

ASA3-4 131 (84.5) 24 (15.5) 1.41(0.84-2.29,p=0.175) 1.16 (0.66 - 1.99, p = 0.587)
BMI

Normal 321(88.9) 40 (11.1) - -

Underweight 7 (87.5) 1(12.5) 1.15(0.06 - 6.68, p =0.900)  0.90 (0.04 - 6.01, p = 0.930)

Overweight 299 (85.7) 50 (14.3) 1.34 (0.86-2.10, p=0.195) 1.35(0.84 - 2.18, p=0.212)

Obese 74 (91.4) 7 (8.6) 0.76 (0.30 - 1.66, p =0.521)  0.78 (0.30 - 1.75, p = 0.570)
Hernia size

<1.5cm 197 (85.3) 34 (14.7) - -

>1.5cm 436 (87.9) 60 (12.1) 0.80 (0.51-1.26, p=0.327)  0.80 (0.50 - 1.29, p = 0.350)
Previous ipsilateral inguinal hernia repair

No 684 (88.7) 87 (11.3) - -

Yes 34 (72.3) 13 (27.7) 3.01(1.48 - 5.79, p=0.001)  3.05 (1.41 - 6.28, p = 0.003)
Preoperative inguinal pain

No pain 169 (89.4) 20 (10.6) - -

Pain 547 (87.2) 80 (12.8) 1.24 (0.75-2.13, p=0.424)  1.33 (0.75 - 2.50, p = 0.348)
Non-inguinal chronic pain

No 554 (88.4) 73 (11.6) - -

Yes 164 (85.9) 27 (14.1) 1.25(0.77-1.99, p=0.358)  1.39 (0.83 - 2.28, p = 0.198)
Nerve section

Nerve section 105 (88.2) 14 (11.8) - -

No nerve section 607 (87.6) 86 (12.4) 1.06 (0.60 - 2.01, p=0.843) 0.87 (0.47 - 1.70, p = 0.660)
Mesh fixation

Absorbable 447 (90.7) 46 (9.3) - -

Non-absorbable 271 (83.4) 54 (16.6) 1.94 (1.27 - 2.96, p = 0.002)  2.00 (1.26 - 3.20, p = 0.004)

Ref: reference; OR: odds ratio; aOR: adjusted odds ratio

Dependent variable: chronic postoperative inguinal pain; Independent variables for adjusted model: surgical technique, sex, ASA grade, BMI, hernia size, previous ipsilateral inguinal

hernia repair, preoperative inguinal pain, non-inguinal chronic pain, nerve section, mesh fixation.

Method: ENTER;

Hosmer-Lesmeshow p-value = 0.129
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to include these patients, given the fact that this surgical
approach is associated with a different set of complications
and lower rates of CPIP, and patients usually present differ-
ent risk factors for postoperative pain.**° Nevertheless, this
is a group of emergent techniques in Portugal and will, in
the future, be a major variable to take into account.

This study was originally designed to include a six-month
follow-up period for a more complete categorization of CPIP
without the potential bias associated with the inflammatory
process still present at three-months.® Unfortunately, this
period coincided with the first wave of COVID-19 in Portu-
gal which led to a severe change of healthcare services and
availability of surgeons to participate in the data collection.
Consequently, this period was canceled, and we remained
with the three-month follow-up (described as the minimal
amount of time to define CPIP).

This study was of major importance to understand and
optimize the current approach to inguinal hernia in Portu-
gal. The approach to inguinal hernia management in Por-
tugal was previously unknown, with the most recent survey
encompassing the years between 2001 and 2005.“° The
PINE study has the advantage of being the biggest study
of its kind in Portugal, with a significant sample and the first
prospective cohort study evaluating the current practices of
hernia repair in Portugal.

CONCLUSION

The Lichtenstein technique was not associated with
lower CPIP and showed comparable surgical complica-
tions. However, other factors, such as the recurrence
rate (not assessed here), may affect these conclusions if
better outcomes with the Lichtenstein technique were to be

REFERENCES

1. Kingsnorth A, LeBlanc K. Hernias: inguinal and incisional. Lancet.
2003;362:1561-71.

2. Fitzgibbons RJ Jr., Ramanan B, Arya S, Turner SA, Li X, Gibbs JO, et
al. Long-term results of a randomized controlled trial of a nonoperative
strategy (watchful waiting) for men with minimally symptomatic inguinal
hernias. Ann Surg. 2013;258:508-15.

3. HairA, Paterson C, Wright D, Baxter JN, O’'Dwyer PJ. What effect does
the duration of an inguinal hernia have on patient symptoms? J Am Coll
Surg. 2001;193:125-9.

4. Nakagawa M, Nagase T, Akatsu T, Imai S, Fujimura N, Asagoe T, et
al. Randomized prospective trial comparing clinical outcomes 3 years
after surgery by marcy repair and prolene hernia system repair for adult
indirect inguinal hernia. Surg Today. 2013;43:1109-15.

5. Sorensen LT, Friis E, Jorgensen T, Vennits B, Andersen BR, Rasmussen
Gl, et al. Smoking is a risk factor for recurrence of groin hernia. World J
Surg. 2002;26:397-400.

6. PT Surg. Predictors of low quality of life after open inguinal hernia repair
using the EuraHS-QoL score: prospective multicentric cohort study
across 33 hospitals. Hernia. 2022;26:225-32.

7. Bay-Nielsen M, Nilsson E, Nordin P, Kehlet H, Swedish Hernia Data
Base the Danish Hernia Data Base. Chronic pain after open mesh and
sutured repair of indirect inguinal hernia in young males. Br J Surg.
2004;91:1372-6.

8. Szopinski J, Dabrowiecki S, Pierscinski S, Jackowski M, Jaworski M,

Revista Cientifica da Ordem dos Médicos 516

demonstrated. Further studies with long-term outcomes are
necessary to improve the knowledge of long-term pain and
recurrence rates.

ACKNOWLEDGEMENTS

The authors would like to thank the Laboratério de
Farmacologia Clinica da Faculdade de Medicina da Univer-
sidade de Lisboa and Jodo Parracho Costa for their col-
laboration.

AUTHOR CONTRIBUTIONS
All authors contributed equally to this manuscript.

PROTECTION OF HUMANS AND ANIMALS

The authors declare that the procedures were followed
according to the regulations established by the Clinical Re-
search and Ethics Committee and to the Helsinki Declara-
tion of the World Medical Association updated in 2013.

DATA CONFIDENTIALITY

The authors declare having followed the protocols in
use at their working center regarding patients’ data publica-
tion.

COMPETING INTERESTS
The authors have declared that no competing interests
exist.

FUNDING SOURCES

This research received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit sec-
tors.

Szuflet Z. Desarda versus Lichtenstein technique for primary inguinal
hernia treatment: 3-year results of a randomized clinical trial. World J
Surg. 2012;36:984-92.

9. Bay-Nielsen M, Thomsen H, Andersen FH, Bendix JH, Sorensen OK,
Skovgaard N, et al. Convalescence after inguinal herniorrhaphy. Br J
Surg. 2004;91:362-7.

10. Arvidsson D, Berndsen FH, Larsson LG, Leijonmarck CE, Rimback G,
Rudberg C, et al. Randomized clinical trial comparing 5-year recurrence
rate after laparoscopic versus Shouldice repair of primary inguinal
hernia. Br J Surg. 2005;92:1085-91.

11. Bisgaard T, Bay-Nielsen M, Kehlet H. Re-recurrence after operation for
recurrent inguinal hernia. A nationwide 8-year follow-up study on the role
of type of repair. Ann Surg. 2008;247:707-11.

12. Malik A, Bell CM, Stukel TA, Urbach DR. Recurrence of inguinal hernias
repaired in a large hernia surgical specialty hospital and general
hospitals in Ontario, Canada. Can J Surg. 2016;59:19-25.

13. HerniaSurge Group. International guidelines for groin hernia
management. Hernia. 2018;22:1-165.

14. O’Dwyer PJ, Norrie J, Alani A, Walker A, Duffy F, Horgan P. Observation
or operation for patients with an asymptomatic inguinal hernia: a
randomized clinical trial. Ann Surg. 2006;244:167-73.

15. Lichtenstein IL, Shulman AG, Amid PK, Montllor MM. The tension-free
hernioplasty. Am J Surg. 1990;160:139-41.

16. Simons MP, Aufenacker T, Bay-Nielsen M, Bouillot JL, Campanelli G,

www.actamedicaportuguesa.com



20.

21.

22.

23.

24,

25.

26.

27.

28.

Santos |, et al. Surgical technique and chronic postoperative inguinal pain after hernioplasty, Acta Med Port 2024 Jul-Aug;37(7-8):507-517

Conze J, et al. European Hernia Society guidelines on the treatment of
inguinal hernia in adult patients. Hernia. 2009;13:343-403.

. Miserez M, Peeters E, Aufenacker T, Bouillot JL, Campanelli G, Conze

J, et al. Update with level 1 studies of the European Hernia Society
guidelines on the treatment of inguinal hernia in adult patients. Hernia.
2014;18:151-63.

. Yu M, Xie WX, Li S, Wang DC, Huang LY. Meta-analysis of mesh-plug

repair and Lichtenstein repair in the treatment of primary inguinal hernia.
Updates Surg. 2021;73:1297-306.

. Zhao G, Gao P, Ma B, Tian J, Yang K. Open mesh techniques for

inguinal hernia repair: a meta-analysis of randomized controlled trials.
Ann Surg. 2009;250:35-42.

Decker E, Currie A, Baig MK. Prolene hernia system versus Lichtenstein
repair for inguinal hernia: a meta-analysis. Hernia. 2019;23:541-6.
Willaert W, Bacquer DD, Rogiers X, Troisi R, Berrevoet F. Open
preperitoneal techniques versus Lichtenstein repair for elective inguinal
hernias. Cochrane Database Syst Rev. 2012;2012;7:CD008034.

Sajid MS, Craciunas L, Singh KK, Sains P, Baig MK. Open transinguinal
preperitoneal mesh repair of inguinal hernia: a targeted systematic
review and meta-analysis of published randomized controlled trials.
Gastroenterol Rep. 2013;1:127-37.

Koning GG, Keus F, Koeslag L, Cheung CL, Avci M, Van Laarhoven
CJ, et al. Randomized clinical trial of chronic pain after the transinguinal
preperitoneal technique compared with Lichtenstein’s method for
inguinal hernia repair. Br J Surg. 2012;99:1365-73.

PT Surg. Portuguese Inguinal Hernia Cohort (PINE) study. medRxiv.
2020:2020.12.19.20247585.

Alhambra-Rodriguez de Guzman C, Picazo-Yeste J, Tenias-Burillo JM,
Moreno-Sanz C. Improved outcomes of incarcerated femoral hernia: a
multivariate analysis of predictive factors of bowel ischemia and potential
impact on postoperative complications. Am J Surg. 2013;205:188-93.
Pesic |, Karanikolic A, Djordjevic N, Stojanovic M, Stanojevic G,
Radojkvic M, et al. Incarcerated inguinal hernias surgical treatment
specifics in elderly patients. Vojnosanit Pregl. 2012;69:778-82.
Primatesta P, Goldacre MJ. Inguinal hernia repair: incidence of elective
and emergency surgery, readmission and mortality. Int J Epidemiol.
1996;25:835-9.

Kjaergaard J, Bay-Nielsen M, Kehlet H. Mortality following emergency
groin hernia surgery in Denmark. Hernia. 2010;14:351-5.

Revista Cientifica da Ordem dos Médicos 517

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Ge BJ, Huang Q, Liu LM, Bian HP, Fan YZ. Risk factors for bowel
resection and outcome in patients with incarcerated groin hernias.
Hernia. 2010;14:259-64.

AzariY, Perry Z, Kirshtein B. Strangulated groin hernia in octogenarians.
Hernia. 2015;19:443-7.

Bay-Nielsen M, Kehlet H, Strand L, Malmstrom J, Andersen FH, Wara
P, et al. Quality assessment of 26,304 herniorrhaphies in Denmark: a
prospective nationwide study. Lancet. 2001;358:1124-8.

Junge K, Rosch R, Klinge U, Schwab R, Peiper Ch, Binnebosel M,
et al. Risk factors related to recurrence in inguinal hernia repair: a
retrospective analysis. Hernia. 2006;10:309-15.

Amato B, Moja L, Panico S, Persico G, Rispoli C, Rocco N, et al.
Shouldice technique versus other open techniques for inguinal hernia
repair. Cochrane Database Syst Rev. 2012;4:CD001543.

Eklund A, Montgomery A, Bergkvist L, Rudberg C; Swedish Multicentre
Trial of Inguinal Hernia Repair by Laparoscopy (SMIL) Study Group.
Chronic pain 5 years after randomized comparison of laparoscopic and
Lichtenstein inguinal hernia repair. Br J Surg. 2010;97:600-8.

Koninger J, Redecke J, Butters M. Chronic pain after hernia repair:
a randomized trial comparing Shouldice, Lichtenstein and TAPP.
Langenbecks Arch Surg. 2004;389:361-5.

Schmedt CG, Sauerland S, Bittner R. Comparison of endoscopic
procedures vs Lichtenstein and other open mesh techniques for inguinal
hernia repair: a meta-analysis of randomized controlled trials. Surg
Endosc. 2005;19:188-99.

Lau H, Patil NG, Yuen WK. Day-case endoscopic totally extraperitoneal
inguinal hernioplasty versus open Lichtenstein hernioplasty for unilateral
primary inguinal hernia in males. Surg Endosc. 2006;20:76-81.

Eklund A, Rudberg C, Smedberg S, Enander LK, Leijonmarck CE,
Osterberg J, et al. Short-term results of a randomized clinical trial
comparing Lichtenstein open repair with totally extraperitoneal
laparoscopic inguinal hernia repair. Br J Surg. 2006;93:1060-8.
Dahlstrand U, Sandblom G, Ljungdahl M, Wollert S, Gunnarsson U.
TEP under general anesthesia is superior to Lichtenstein under local
anesthesia in terms of pain 6 weeks after surgery: results from a
randomized clinical trial. Surgical Endosc. 2013;27:3632-8.

Neto AJ, Magalhaes C, Domingues S, Seca MJ. Abdominal wall hernias.
organize to improve. Rev Port Cir. 2010;15:15-21.

www.actamedicaportuguesa.com

ARTIGO ORIGINAL



