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Abstract

Purpose We aimed to perform a systematic review and meta-analysis comparing postoperative outcomes in inguinal hernia
repair with TIPP versus Lichtenstein technique.

Methods Cochrane Central, Scopus, and PubMed were systematically searched for studies comparing TIPP and Lichtenstein”s
technique for inguinal hernia repair. Outcomes assessed were operative time, bleeding, surgical site events, hospital stay,
the Visual Analogue Pain Score, chronic pain, paresthesia rates, and recurrence. Statistical analysis was performed using
RevMan 5.4.1. Heterogeneity was assessed with /2 statistics and random-risk effect was used if 17> 25%.

Results 790 studies were screened and 44 were thoroughly reviewed. A total of nine studies, comprising 8428 patients were
included, of whom 4185 (49.7%) received TIPP and 4243 (50.3%) received Lichtenstein. We found that TIPP presented less
chronic pain (OR 0.43; 95% CI 0.20-0.93 P=0.03; P= 84%) and paresthesia rates (OR 0.27; 95% CI1 0.07-0.99; P=0.05;
I?=63%) than Lichtenstein group. In addition, TIPP was associated with a lower VAS pain score at 14 postoperative day
(MD —0.93; 95% CI — 1.48 to —0.39; P=0.0007; I*=99%). The data showed a lower operative time with the TIPP technique
(MD —7.18; 95% CI — 12.50, — 1.87; P=0.008; I>=94%). We found no statistical difference between groups regarding the
other outcomes analyzed.

Conclusion TIPP may be a valuable technique for inguinal hernias. It was associated with lower chronic pain, and paresthe-
sia when compared to Lichtenstein technique. Further long-term randomized studies are necessary to confirm our findings.
Study registration A review protocol for this meta-analysis was registered at PROSPERO (CRD42023434909).
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Introduction

As stated by recent guidelines for groin hernia management,
no consensus can be made about which technique is pre-
ferred for open inguinal hernia repair [1]. Many techniques
exist and the mesh can be placed anteriorly, as used in the
Lichtenstein repair, or posteriorly with open preperitoneal
techniques [2]. As first described by Pélissier [3], the TIPP
technique dissects the preperitoneal space without transect-
ing the transversalis fascia through the dilated internal ring
in an indirect hernia or hernia sac in a direct hernia. This
technique avoids opening the inguinal floor as in other open
preperitoneal inguinal hernia repair techniques through groin
incisions such as Kugel’s [4] and Read-Rives techniques [5].
Some studies suggest that the standard TIPP technique may
present fewer recurrence rates when compared to other open
preperitoneal mesh techniques due to the preservation of
transversalis fascia anatomy [6].

Although Lichtenstein is the most commonly performed
inguinal hernia repair technique, some studies suggest that
placement of the mesh posteriorly and minimizing suture
fixation may decrease postoperative pain and quality of
life-related symptoms such as paresthesia after surgery
[7-10]. Although the rates of chronic groin pain follow-
ing hernia repair varies widely in the literature, studies
have reported up to 21.5% chronic pain incidence follow-
ing Lichtenstein inguinal hernia repair [1, 11, 12].

A meta-analysis from 2012 compared all open preperi-
toneal approaches to the Lichtenstein technique, founding
fewer recurrence rates for preperitoneal techniques com-
pared to Lichtenstein, but no statistically significant results
regarding chronic pain, immediate postoperative complica-
tions, or paresthesia rates [2]. However, the study included
several different open preperitoneal techniques, limiting
the applicability of their findings to individual techniques.

As no previous meta-analysis compared the standard
TIPP and Lichtenstein techniques, we aimed to perform
a systematic review and meta-analysis on postoperative
outcomes comparing the two methods.

Materials and methods
Registration

This systematic review and meta-analysis are conducted
following the Preferred Reporting Items for Systematic
Reviews and Meta-Analysis (PRISMA) statement. A
description of the study protocol was registered to the
International Prospective Register of Systematic Reviews
(PROSPERO registration number CRD42023434909).

@ Springer

Study eligibility

We used as inclusion criteria and selection studies that (1)
describe the standard TIPP technique; (2) evaluate postop-
erative outcomes; (3) used the standard Lichtenstein open
repair technique as control group.

Information source and search strategy

The PubMed (Medline), EMBASE, and Cochrane Central
Register of Controlled Trials databases were searched with-
out date or language restrictions on studies that met eligi-
bility criteria published from inception up to March 2023.
The search strategy included the following terms: “inguinal
hernia”, “groin hernia”, “transinguinal”, “TIPP”, “transin-
guinal preperitoneal”, “Lichtenstein”, and “open anterior”,
and was conducted by two authors. References from the
included studies were also reviewed.

Study selection

After excluding duplicate studies, two reviewers indepen-
dently screened the studies identified by the search strategy
for eligibility. If the title and abstract showed potential eli-
gibility or doubt about eligibility, the full text was accessed
for final decision. If studies showed ineligibility during the
full-text assessment, the reasons were documented. If there
was doubt between the two authors' decisions, a third author
was consulted for the final decision.

Long-term analysis from previous randomized controlled
trials were used for outcomes that required long-term data
and were not superimposed on original studies in the statisti-
cal analysis.

Data collection

The data collection was performed independently by the two
authors, who did the study selection using a predefined data
extraction label. After the data collection, the data was com-
pared, and discrepancies were resolved through discussion.
A last review was conducted by a third author.

Data items and outcomes

The study characteristics collected were year of publica-
tion, study period, study design, sample size, and partici-
pant specification data. The data collected included: opera-
tive time, surgery conversion rates, intraoperative bleeding,
intraoperative complications, hospital stay, re-operation
rates, hematoma, wound infection, seroma. Immediate and
long-term postoperative pain rates, Visual Analogue Pain
(VAS) score [13], sexual disturbance rates, numbness rates
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(paresthesia), general recurrence rates, and median follow-
up time.

Risk of bias assessment

The risk of bias in the RCT was assessed using the Revised
Cochrane Risk of Bias Tool (RoB 2) [14], assessing rand-
omization, concealment, blinding, intention to treat, baseline
comparisons, concomitant interventions, and completeness
of follow-up. Nonrandomized studies biases were assessed
using the ROBINS-I [15]. Two authors assessed the risk
of bias independently in each study and discrepancies were
resolved by a third author after discussing the reasons for
the divergence.

Data analysis

The systematic review and meta-analysis were performed in
accordance with recommendations from the Cochrane Col-
laboration and the Preferred Reporting Items for Systematic
Reviews and Meta-analysis (PRISMA) statement guidelines.
The study and patient's baseline characteristics are presented
descriptively. Based on the normality, the numerical data are
presented as mean with standard deviation (SD) or median
with interquartile range (IQR). Normality was checked
by plotting a frequency distribution. Categorical data are
presented as percentages and were collected as the num-
ber of events and number of individuals at risk to produce
summary effects of both surgical hernia repair methods in
terms of odds ratio (ORs) with 95% confidence intervals
(CIs). Cochran Q test, I? statistics, and visual inspection
of the forest plots were used to assess heterogeneity. If the
visual inspection was suggestive of heterogeneity in effect
size, the p value <0.10 or /? statistics > 25%, heterogeneity
was considered significant, and a random-effect model was
used. For statistically significant results with high heteroge-
neity, a sensitivity analysis was performed. The statistical
analysis was performed using Review Manager 5.4 (Nordic
Cochrane Center, The Cochrane Collaboration, Copenhagen,
Denmark).

Results
Study selection

The primary search yielded 790 results. After removing
duplicates, 446 studies were screened by title and abstracts,
of which 402 were excluded by not meeting the inclusion
criteria, and 44 were selected for full reading. After the final
reading, 09 studies were included (Fig. 1).

| PubMed search: 267 results |

| EMBASE search: 416 results |

| Cochrane search: 107 results |

| Number screened: 790 results |

—| Duplicate reports (n = 344) |

—1 Excluded by title/abstract (n = 402) |

Full-text reviewed: 44 studies |

—| Only Abstract (n = 16)

—{ No Standard TIPP (n = 15)

—| No outcomes of interest (n = 4)

—| Other (n = 2)

Fig.1 PRISMA flow diagram of study screening and selection

09 included studies |

Study and patient characteristics

Study and patient characteristics are presented in Table 1.
We found five randomized controlled trials (RCT), of
which two were long-term follow-up trials from two previ-
ous RCTs, one prospective cohort study, two retrospective
cohorts’ studies, and one database comparative study, all
published between 2009 and 2023.

The nine studies comprised 9804 patients, of whom
94.1% were men. 5696 (58.1%) patients received TIPP and
4108 (41.9%) received Lichtenstein inguinal hernia repair.
All the studies included patients older than 18 years old.
None of the studies included patients admitted for emer-
gency conditions such as strangulated hernia. All studies
reported mean patient ages between 43 and 60.8 years old.
Body mass index ranged from 24.5 and 29.4 kg/m?. All the
studies used PolySoft™ HerniaPatch with a memory ring
for the TIPP technique. For the Lichtenstein technique,
the meshes varied between Soft Mesh™ (Bard), Vypro II/
Ultrapro Mesh™, Ethicon, and Parietex ProGrip™ self-
fixating mesh.

Pooled analysis of all studies
Chronic pain
Five studies evaluated chronic pain at 3 months postop-

eratively. Less chronic pain was found on TIPP against
the Lichtenstein group, with rates of 7.19% and 11.7%,
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respectively (OR 0.43; 95% CI 0.20, 0.93; P=0.03;
I’ =84%) (Fig. 2). After the sensitivity analysis excluding
the only study presenting heterogeneity by visual analysis
(Berrevoet 2010 [16]), we still found results supporting TIPP
against Lichtenstein, with a low heterogeneity (OR 0.66;
95% CI 0.56, 0.77; P <0.00001; I*=0%).

Two RCTs and one prospective cohort study performed
a l-year pain rates comparison, but the meta-analysis found
no statistically significant difference (OR 0.25; 95% CI 0.05,
1.26; P=0.09; I’=89%), located in Supplementary informa-
tion 1 (S1).

VAS score (14 days postoperatively)

VAS score was measured at 14 days after surgery in three
studies, including two RCTs, and a lower median VAS score

was found for the TIPP group (MD —0.93; 95% CI —1.48,
—0.39; P=0.0007; ’=99%) (Fig. 3).

Paresthesia rates

The analysis comparing paresthesia rates included data
from three RCTs and 2 cohort studies and found less rates
of paresthesia for TIPP against Lichtenstein, 3.89% and
16.05% respectively (OR 0.27; 95% CI1 0.07, 0.99; P=0.05;
P =63%) (Fig. 4).

Recurrence rates
No difference with statistical significance was found between

TIPP (2.45%) and Lichtenstein (3.45%) regarding general
recurrence (OR 0.66; 95% CI 0.34, 1.28; P=0.22; P =0%).

TIPP Lichtenstein Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Berrevoet 2009 4 142 43 136 17.2% 0.06 [0.02,0.18] —
Cadanova, 2016 15 122 14 116 204% 0.94 [0.44, 2.03] —a
Hurel, 2023 242 3210 366 3206 254% 0.63[0.53,0.75] =
Koning 2010 10 225 11 271 19.2% 1.10[0.46, 2.64] i
Koning 2012 a 14 20 185 17.7% 0.25[0.09, 0.68] —
Total (95% CI) 3840 3884 100.0% 0.43[0.20, 0.93] -
Total events 276 455
Heterogeneity: Tau®= 0.59; Chi®= 24.35, df=4 (P = 0.0001); F= 84% IfI.DDS 071 1-0 QDIfI

Test for overall effect Z=214 (P=0.03)

Fig.2 Chronic pain measured at 3 months

Favours TIPP Favours Lichtenstein

TIPP Lichtenstein Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Eerrevoet 2009 1.48 167 142 44 191 136 28.2% -292[-3.34,-2.50 ——
Djokovic, 2019 1.04 019 100 1.38 027 100 353% -0.34[0.40,-0.28] u
Koning 2012 18 011 141 139 013 155 355% 0.11[0.08, 0.14] n
Total (95% CI) 383 391 100.0% -0.93[-1.48,-0.39] L
Heterogeneity: Tau®= 0.22; Chi*= 345.73, df= 2 (P = 0.00001); F= 99% _54 *2 b é i

Test for overall effect: £= 3.38 (P =0.0007)

Fig.3 VAS 14 days postoperatively

Favours TIPP  Favours Lichtenstein

TIPP Lichtenstein Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Cadanova, 2016 2122 2 116 23.7% 0.95[0.13, 6.86] ——
Koning 2010 2 225 ] 271 291% 0.40([0.08,1.98] —
Koning 2012 15 141 79 156 47.2% 0.11 [0.06, 0.21] -
Total {95% CI) 488 542 100.0% 0.27 [0.07, 0.99] -
Total events 19 ar
Heterogeneity: Tau®=0.82; Chi*=545 df=2{(P=0.07); F= 63% D oo 0 10 1000

Test for averall effect 2=1.98 (F = 0.05)

Fig.4 Paresthesia rates
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The analysis was performed with three RCTs and two cohort
studies with at least 6 months of follow-up. The forest plot
regarding recurrence rates is found in Supplementary infor-
mation 1 (S1).

Operative time

Operative time was assessed by four studies, including 3
RCTs and one cohort study. Data showed a lower operative
time in minutes for the TIPP technique (MD —7.18; 95%
CI —12.50, — 1.87; P=0.008; I*=94%) (Fig. 5). After per-
forming a sensitivity analysis for this outcome excluding the
nonrandomized study, we still found a lower operative time
in TIPP group with a low heterogeneity rate (MD —4.49;
95% CI —5.98, —2.99; P <0.00001; I>=0%).

Length of hospital stay

We found no statistical difference between groups regard-
ing length of hospital stay, in hours (MD —11.66; 95% CI
—24.95,1.63; P=0.09; = 97%) in the meta-analysis con-
taining 3 nonrandomized studies. The forest plot regarding
hospitalization is found in Supplementary information 1
(S1).

Reoperation rates

Three studies, including two RCTs and one nonrandomized
study, reported reoperation rates. No statistical significance
was identified by the meta-analysis (OR 0.84; 95% CI1 0.41,
1.69; P=0.62; I>=17%). The forest plot regarding reopera-
tion rates is found in Supplementary information 1 (S1).

Wound infection

Two RCTs and one prospective cohort reported early post-
operative complications. No difference was found between
TIPP and Lichtenstein regarding wound infection (OR 0.34;
95% C10.09, 1.25; P=0.10; >=0%). All the data analysis
and forest plots regarding postoperative complications are
found in Supplementary information 1 (S1).

Seroma

Two RCTs and one prospective cohort reported seroma rates.
No statistically significant difference was identified (OR 0.5;
95% CI 0.16, 1.58; P=0.24; ’=2%). All the data analysis
and forest plots regarding postoperative complications are
found in Supplementary information 1 (S1).

Hematoma

Two RCTs and one prospective cohort reported hematomas.
No statistically significant difference was identified between
the groups (OR 0.88; 95% C1 0.43, 1.79; P=0.72; P= 2%).
All the data analysis and forest plots regarding postopera-
tive complications are found in Supplementary information
1 (S1).

Risk of bias

The overall risk of bias was low to some concerns risk for
the RCTs due to deviations from intended interventions, and
measurement of the outcome’s biases, which are found in 3
of the 5 RCTs. The nonrandomized studies showed serious
and critical risk of bias due to nonmeasured confounding
factors, bias due to the selection of participants, deviations
from intended interventions, measurement of outcomes and
selection of reported results. The risk of bias domains and
overall risks of included studies are summarized in Fig. 6.

Discussion

Groin hernias are one of the most common surgical condi-
tions in the world and over 20 million patients undergo groin
hernia repair annually [1]. In men, the literature estimates
that the prevalence of groin hernia throughout their lifetime
ranges from 27 to 43%, while in women, it is between 3 and
6% [21]. Although watchful waiting is an option for asymp-
tomatic patients, approximately two-thirds of patients with
inguinal hernias have symptoms and will require surgical
intervention [22-24].

TIPP Lichtenstein Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Cadanova, 2016 3029 856 122 3055 96 116 264% -0.26 [-2.57, 2.09] -
Djokavic, 2019 3834 713 100 422 662 100 268% -3.86[-5.77,-1.99] -
Khan, 2021 47.03 8.26 30 6917 1445 30 206% -2214[-2810,-16.18] —
Koning 2012 341 899 141 3949 12 1585 26.2% -5.80[-8.30,-3.30] -
Total (95% ClI) 393 401 100.0%  -7.18[-12.50, -1.87] -

Heterogeneity: Tau®= 26.45; Chi*= 47.65, df= 3 {P = 0.00001); F=94%
Test for overall effect £=2.65 (F=0.008)

Fig.5 Mean operative time

30 -0 0 100 20
Favours TIPP Favours Lichtenstein
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Risk of bias domains

pi | b2 | D3 | b4 | D5 | overal |
Beink209l @ @  ® & @
Bernk2023] @ @ @ © @ O
g wreroz | @ & & O & O
Cadanova 2016 . . . . . .
bokovic20is | @ & @ & @ O

Domains:

D1: Bias arising from the randomization process.

D2: Bias due to deviations from intended intervention.
D3: Bias due to missing outcome data.

D4: Bias in measurement of the outcome.

D5: Bias in selection of the reported result.

Judgement

- Some concerns

. Low

Fig.6 Risk of bias domains and overall risks of included studies

There are numerous surgical techniques described for
inguinal hernia repair. Mesh repair, whether performed
through an open procedure or a minimally invasive approach,
is recommended as the preferred initial approach, assum-
ing the surgeon possesses adequate expertise in the specific
procedure [1]. The optimal surgical approach should have
the following characteristics: minimal risk of complications,
such as pain and recurrence, relatively straightforward to
acquire proficiency, swift postoperative recovery, consistent
outcomes, and cost-effectiveness [1].

Among the open inguinal hernia repair techniques,
Lichtenstein’s herniorrhaphy has become the most com-
monly performed technique worldwide [1]. This method is
reproducible and has low recurrence rates [25, 26]. Even
though the Lichtenstein technique has brought improvement
in the recurrence risk for hernias, one of its major drawbacks
is postoperative chronic groin pain, defined as pain for more
than 3 months postoperatively, which can range from 8 to
40% [11, 27-29]. Therefore, the best open method for ingui-
nal hernia repair remains debatable.

It has been hypothesized that TIPP may be associated
with decreased postoperative pain compared to the Lichten-
stein technique due to the preperitoneal placement of the
mesh and lack of suture fixation, which is concordant with
our study findings. The mesh placement behind the abdomi-
nal wall musculature minimizes the presence of foreign body
material in close proximity to peripheral nerves such as the
ilioinguinal and iliohypogastric nerves. Also, placing the
mesh in this location minimizes the need for suture fixa-
tion, which could also cause chronic pain by inadvertently
injuring nerves while placing the sutures [11, 30]. How-
ever, the technique to develop the preperitoneal space varies
importantly in their initial incision sites, mesh placement,
and several techniques are described in the literature. The
preperitoneal space can be developed through an anterior
approach such as in the TIPP [3], Kugel [4], Horton/Flor-
ence [31], and Read’s technique [32]; or through a posterior
approach like in the Nyhus [33], TREPP [28], Stoppa [34] or
Ugahary [35] techniques. This differentiation is important as

@ Springer

Risk of bias domains
DI [ p2 [ p3 [ D4 | D5 | D6 | D7 [Overall

kig200 O @ © © © © O O
gtz O @ © © © O © O
3| Knan 2021 ®O 0 &0 & 0O & O

heizs | O @ © @ & © O O

Domains:
D1: Bias due to confounding.

Judgement

D2: Bias due to selection of participants. . Critical
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preperitoneal anterior approaches can result in scar tissue in
both anterior and posterior planes, resulting in challenging
reoperations in the setting of a future recurrence.

However, few studies compare different open preperito-
neal techniques. A randomized study demonstrated benefits
regarding TIPP compared to TREPP in recurrence rates, but
better short-term pain outcomes for TREPP with similarly
low rates of chronic pain between both techniques [36]. A
randomized study conducted by Posthuma et al. found less
chronic pain for Laparoscopic Totally Extraperitoneal (TEP)
technique at 1 year compared to the TIPP technique, with
the same recurrence and reoperation rates [37]. However,
no difference in chronic pain and recurrence rates was found
between TIPP and Laparoscopic TEP in the study conducted
by Haroon et al.[38]. A database analysis compared TIPP,
Transrectus Sheath Preperitoneal (TREPP), and minimally
invasive trans-abdominal Preperitoneal (TAPP) techniques
and a comparable chronic pain rate was found between those
techniques [19]. A randomized controlled trial comparing
Kugel Technique to TIPP found reduced chronic pain rates
at 1 year postoperatively for TIPP, with a statistically sig-
nificant result [39].

Chronic pain is one of the most common complications
following inguinal hernia repair [40], and has devasting
consequences to a patient quality of life [41, 42]. Iftikhar
et al. evaluated the quality of life of patients with post-
operative chronic groin pain and suggested that its most
important repercussions are related to physical limitations
and its consequences on mental and social health [41]. Gen-
erally, Lichtenstein repair has been associated with up to
21.5% of chronic groin pain, and TIPP has been reported
to have 2.8-12.2% postoperative chronic groin pain [7-9,
11, 28]. Bokkerinkk et al. compared TIPP and Lichtenstein
and found 3.5% and 12.9% chronic pain rates, respectively
[7]. Berrevoet et al. found a 5.1% rate of chronic pain with
Lichtenstein and 2.8% with TIPP [16]. Our results also
showed less chronic pain with TIPP, and this technique can
potentially minimize the number of patients that develop this
complication following open inguinal hernia repair.
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Nonetheless, in our study, the studies which reported
chronic pain outcomes showed several differences in meth-
odological quality, of which only one was a RCT, and the
other four were observational studies with serious and criti-
cal risk of bias. The single included RCT obtained no statis-
tical difference among groups [9]. Even though the pooled
result shows statistically significant odds in favor of the TIPP
technique, the inherent risk of a systematic error in observa-
tional studies must be considered.

Although the lack of fixation in the TIPP technique may
play a role in minimizing postoperative pain, studies com-
paring self-gripping mesh, glue fixation or suture fixation for
the Lichtenstein technique found no significant differences
[43-46]. A 5-year follow-up randomized study evaluated
self-gripping mesh, glue use, and suture fixating techniques
and found no statistically significant differences between the
groups regarding pain, recurrence rates, and sensory dis-
turbance rates [11]. A meta-analysis from 2018 comparing
self-gripping and sutured mesh also showed no statistically
significant difference between the two groups other than
shorter operative time with self-gripping mesh [46].

Despite the benefit of decreased pain in our study, it is
important to emphasize an important limitation of TIPP.
Given that TIPP is an anterior approach to the preperito-
neal space, this results in the creation of scar tissue in both
anterior and posterior planes, resulting in significant chal-
lenges in reoperation for recurrences following TIPP. Cur-
rent guidelines stipulate that, in the setting of a recurrence,
inguinal hernias should be approached through virgin planes,
which wouldn’t exist in the setting of a recurrence from TIPP
[1]. Reoperative groin surgery poses a greater technical dif-
ficulty, making anatomy identification more complex and
increasing the risk of injuries [47]. There is limited data on
reoperations following TIPP. In a retrospective cohort of 33
patients with recurrences following TIPP, van Silfhout et al.
[48] reported that 18 patients underwent Lichtenstein repair,
and 13 underwent re-TTIPP. The complications noted on a
mean follow-up of 4.3 months were 8 superficial hematomas
that did not require intervention, 1 urinary tract infection
and 1 hernia recurrence [48]. This suggests that an anterior
approach for recurrences following TIPP is feasible. Ulti-
mately, recurrences following TIPP should be approached
by the technique that the surgeon is more comfortable with,
as both anterior and posterior approaches can be challenging
in this scenario.

There are significant limitations of our study. Although
we included data from five randomized studies, we still
could not perform subgroup analysis for our outcomes and
included retrospective studies that carry potential biases
inherent to retrospective data collection. Also, there was
a lack of information reported in the included studies that
could have affected our results, such as preoperative groin
pain, hernia size and classification. In addition, some of the

included studies [17, 19, 20] didn’t provide complete base-
line characteristics, which can affect our results. There was
significant variability in Patient Reported Outcomes (PROs)
tools used to measure postoperative quality of life in the
included studies, and we could not perform a meta-analysis
of any PROs. These limitations highlight that further rand-
omized studies with granular hernia-specific perioperative
data, including PROs, are still needed to determine the role
of TIPP in the armamentarium of the abdominal wall sur-
geon for managing patients with inguinal hernias.

Conclusion

TIPP may be a valuable technique for inguinal hernias con-
sidering it was associated with lower 14-day postoperative
pain, chronic pain, and sensory disturbance compared to the
Lichtenstein technique. Further randomized or larger pro-
spective studies with propensity score matching are neces-
sary to confirm our findings and evaluate the postoperative
complications, learning curves, and recurrence rates.
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