
ORIGINAL PAPER  General surgery  Slit mesh in laparoscopic inguinal hernia repair 177

The slit mesh (SM) technique is a technical 
modification aimed at addressing these challeng‑
es. In a standard total extraperitoneal (TEP) re‑
pair, physical movement may stretch the spermat‑
ic cord and elevate the lower edge of the mesh, 
contributing to the pathophysiology of recur‑
rence. Routing the mesh beneath the cord creates 
an additional anchoring point and improves de‑
fect coverage, thereby limiting mesh displacement 
and potential recurrence. However, current liter‑
ature remains inconclusive regarding the superi‑
ority of the SM technique. While some studies3,4 
suggest that it may help reduce recurrence, oth‑
ers5-11 raise concerns that creating an opening in 
the mesh might weaken its structural integrity. 

INTRODUCTION  Inguinal hernia (IH) repair is one 
of the most commonly performed surgical pro‑
cedures in clinical practice, with approximately 
15 million operations conducted annually. The life‑
time risk of IH is estimated at 27%–43% in men 
and 3%–6% in women.1 Most cases are symptom‑
atic and surgery remains the most definitive and 
effective treatment option. The primary goal of 
laparoscopic IH repair is to minimize recurrence 
and reduce the incidence of chronic postopera‑
tive inguinal pain (CPIP). Recurrence rates are re‑
ported to range from 2% to 17%.1 CPIP, defined 
as pain persisting longer than 3 months, occurs 
in approximately 18% of open and 6% of laparo‑
scopic repairs.1,2
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ABSTRACT

INTRODUCTION  Slit mesh (SM) is a  technical modification used in laparoscopic total extraperitoneal 
(TEP) inguinal hernia (IH) repair. It aims to reduce recurrence by improving mesh anchoring and prevent‑
ing cranial migration. However, its clinical effectiveness remains controversial.
AIM  The aim of this study was to compare clinical outcomes of SM and nonslit mesh (NSM) techniques 
in laparoscopic TEP IH repair.
MATERIALS AND METHODS  This retrospective study included 155 patients who underwent standardized 
TEP repair between June 2022 and February 2023. The patients were divided into 2 groups: SM (n = 80) 
and NSM (n = 75). Demographics, hernia characteristics, operative time, recurrence, complications, 
and postoperative pain were evaluated. Pain was assessed using the visual analogue scale (VAS) on 
postoperative day 1 (VAS1D), at 1 month (VAS1M), and 3 months (VAS3M).
RESULTS  No significant differences were found in baseline characteristics. Median (interquaritle range 
[IQR]) operation time was longer in the SM group (46.5 [40–55] vs 38 [30–45] min; P <0.001). Recurrence 
was observed in 6 SM and 3 NSM patients (odss ratio, 1.95; 95% CI, 0.47–8.08; P = 0.497). Median 
(IQR) VAS scores were: 4 (2–6) for VAS1D; 0 (0–1) for VAS1M; 0 (0–0) for VAS3M, with no significant 
differences. Complication and chronic postoperative inguinal pain rates were similar.
CONCLUSIONS  Although the SM technique was designed to improve outcomes, our findings show no it 
has no notable advantage over the NSM technique in reducing recurrence or postoperative pain. More‑
over, the prolonged operation time associated with the SM method may represent a clinical drawback. 
Further research with larger cohorts and longer follow‑up is needed to better clarify the potential risks 
and benefits of SM apporoach.
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the spermatic cord was performed to create a pas‑
sage for the lateral leg of the mesh. In contrast, no 
further dissection was made in the NSM group.

The operations were carried out by 3 different 
surgeons with considerable experience in TEP pro‑
cedure. According to the 2018 European Hernia 
Society (EHS) guidelines,2 such experience is de‑
fined as having performed at least 50–100 pro‑
cedures. The patients were followed for approxi‑
mately 12 months, with individual consultations 
conducted on postoperative day 1 and at 1 month, 
and telephone follow‑ups at 3 and 12 months.

Preoperative data included age, sex, body mass 
index, and hernia defect diameter measured on 
ultrasonography. Based on ultrasonographic mea‑
surements, hernias were also classified accord‑
ing to the EHS system as class 1 (≤1.5 cm), class 
2 (1.5–3 cm), or class 3 (>3 cm), and these classi‑
fications were used for further analysis. Intraop‑
erative variables, such as the side and type of her‑
nia, operation time, need for drainage, and need 
for conversion were recorded. During postoper‑
ative follow‑up, length of hospital stay, compli‑
cations, and recurrence were also documented.

Chronic pain was defined as pain lasting for 
more than 3 months, according to the Interna‑
tional Association for the Study of Pain.12 This 
definition was adopted in our study, and the vi‑
sual analog scale (VAS) was used to provide an ob‑
jective assessment. Median (interquartile range 
[IQR]) VAS scores were recorded at postoperative 
day 1 (VAS1D), 1 month (VAS1M), and 3 months 
(VAS3M).

The current EHS guidelines2,13 provide no pre‑
cise definition of recurrence. Patients reporting 
pain or swelling in the inguinal region were eval‑
uated by an experienced radiologist on ultraso‑
nography, along with a physical examination per‑
formed by an independent surgeon. Recurrence 
was defined as the protrusion of intra‑abdominal 
organs into the inguinal canal during a Valsalva 
maneuver on ultrasonography and the presence 
of reducible swelling.

In both groups, the principles of the critical 
view of the myopectineal orifice (CVMO), as de‑
scribed by Daes et al,14 were meticulously fol‑
lowed. After a complete dissection of the direct, 
indirect, and femoral hernia regions, the cord 
structures were adequately parietalized, and 
cord lipomas were routinely identified and repo‑
sitioned above the mesh. Although current guide‑
lines2,13 do not recommend routine mesh fixa‑
tion in all cases, standardized absorbable tack‑
ers were applied in both groups to prevent bias 
in postoperative pain comparison. In accordance 
with the CVMO recommendations, all fixation 
points, except for the Cooper’s ligament, were 
placed above the interspinal line. Three absorbable 
tacks were used: 1 at the Cooper’s ligament, 1 lat‑
eral to the junction of the mesh legs (central tack‑
er), and 1 at the superolateral corner. In the SM 
group, the central tacker was deemed necessary 
to close the internal defect created by the mesh 
incision and to prevent recurrence through this 

This ongoing debate underscores the need for fur‑
ther, well‑designed studies to clarify the clinical 
implications of this technique.

AIM  The aim of this study was to investigate 
the potential impact of SM placement on clinical 
outcomes in comparison with the NSM technique.

MATERIALS AND METHODS  The study included 
patients diagnosed with unilateral IH and treat‑
ed surgically at a tertiary training and research 
hospital between June 2022 and February 2023. 
The inclusion and exclusion criteria are present‑
ed in FIGURE 1. This retrospective study was ap‑
proved by the Clinical Research Ethics Committee 
of Kanuni Sultan Suleyman Training and Research 
Hospital (2022.07.172) and conducted in accor‑
dance with the Declaration of Helsinki. Written 
informed consent was obtained from all patients.

The patients were divided into 2 groups: SM 
and NSM. As this was a retrospective study, 
the choice of mesh type was solely based on 
the surgeon’s preference. The decision was made 
preoperatively and was not influenced by intraop‑
erative findings, such as hernia type, size, or lat‑
erality. However, the possibility of selection bias 
cannot be entirely excluded. Both groups under‑
went myopectineal orifice dissection, and the sur‑
gical technique was identical up to this stage. In 
the SM group, an additional inferior dissection of 

Patients diagnosed
with inguinal hernia,
aged 17–65 years 

(n = 251)

Patients included in the study
(n = 155)

Exclusion criteria:
• Noneligible for laparoscopic surgery

due to comorbidities (n = 23)
• Bilateral inguinal hernia (n = 16)
• Incarcerated, strangulated hernias (n = 22)
• Recurrent hernias (n = 14)
• Femoral hernias (n = 7)
• History of lower abdominal surgery (n = 14)

SM technique
(n = 80)

NSM technique
(n = 75)

FIGURE 1�  Study inclusion and exclusion criteria

Abbreviations: NSM, nonslit mesh; SM, slit mesh
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variations, including high division of this nerve, 
the dissection was performed cautiously below 
the gonadal vessels to minimize the risk of neu‑
rovascular damage. The same tacker configura‑
tion was used in both groups, as illustrated in 
FIGURE 3A and 3B, respectively.

Statistical analysis  Descriptive statistics were pre‑
sented as numbers and percentages for categori‑
cal variables, and as mean (SD) and median (IQR) 
for continuous variables. The Shapiro–Wilk test 
was used to assess the normality of continuous 
data. When parametric assumptions were met, 
the t test was used to compare 2 independent 
groups; otherwise, the Mann–Whitney test was 
applied. The χ2 test was used for comparisons 
of categorical variables. All statistical analyses 
were performed using IBM SPSS Statistics pack‑
age version 22 (IBM Corp., Armonk, New York, 
United States). A P value below 0.05 was consid‑
ered significant.

RESULTS  A total of 155 patients (145 men and 
10 women) underwent laparoscopic TEP her‑
nia repair. Of these, 80 (51.6%) were treated 
with the SM technique, and 75 (48.4%), with 
the NSM technique. Mean (SD) age of the cohort 
was 46.97 (13.96) years. Median (IQR) hernia de‑
fect diameter measured on ultrasonography was 
15 (13–20) mm. The distribution of hernia loca‑
tion and type is summarized in TABLE 1. Addition‑
ally, TABLE 1 includes the EHS classification based 
on the defect size. The majority of patients had 
class 1 (53.5%) or class 2 hernias (43.2%), while 
only a small proportion had large defects clas‑
sified as class 3 (3.2%). The distribution of EHS 

potential weak point. To ensure standardization 
and avoid bias in pain‑related outcomes, the same 
fixation pattern was applied in the NSM group. 
Additionally, fixation was carefully avoided in 
the anatomical areas defined as “the triangle of 
pain” and “triangle of doom,” where major neu‑
rovascular structures are at risk. This strategy 
aimed to minimize the risk of injury to the ilio‑
inguinal, genitofemoral, and lateral femoral cuta‑
neous nerves, and iliac vessels. This practice was 
in accordance with recent anatomical recommen‑
dations of Claus et al,15 who emphasized that crit‑
ical neurovascular structures, including branches 
of the ilioinguinal, genitofemoral, and lateral fem‑
oral cutaneous nerves, may extend as far as 2 cm 
above the iliopubic tract. Therefore, they strongly 
advise avoiding any mesh fixation within or near 
the boundaries of the triangle of pain to prevent 
inadvertent nerve entrapment or injury.

In both groups, a 10 cm × 15 cm polypropyl‑
ene mesh was used. In the NSM group, the mesh 
was placed flat without a  slit (FIGURE 2A). In 
the SM group, an oblique lateral slit was creat‑
ed (FIGURE 2B), and the lateral leg of the mesh was 
passed beneath the vas deferens and gonadal ves‑
sels to cover the pubic symphysis medially and 
the psoas muscle laterally. In the female patients, 
the round ligament was preserved and treated 
as the anatomical equivalent of the vas defer‑
ens. In the SM group, the lateral leg of the mesh 
was passed beneath the round ligament using 
the same technique as in the male patients. Dur‑
ing the passage of the lateral mesh limb beneath 
the cord structures, particular attention was paid 
to avoid injury to the genital branch of the genito‑
femoral nerve. Considering the known anatomic 

FIGURE 2�  Mesh preparation for a right inguinal hernia; A – nonslit mesh; B – slit mesh

A B

A B

FIGURE 3�  Spread of the mesh for a right inguinal hernia; A – nonslit mesh; B – slit mesh
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complications were seroma in 14 patients (9%), 
hematoma in 4 individuals (2.6%), and surgical 
site infection in 1 participant (0.6%). There were 
no differences between the groups regarding com‑
plications (P = 0.54). Median (IQR) VAS score was 
4 (2–6) at VAS1D, 0 (0–2) at VAS1M, and 0 (0–0) 
at VAS3M. No differences in the VAS score were 
found between the groups. The comparative data 
for recurrence and complications are present‑
ed in TABLE 2. After a more in‑depth analysis of 
the recurrence cases, we found that the majori‑
ty of these patients were men (8 men and 1 wom‑
an). No relevant intergroup differences were ob‑
served in terms of hernia side (right, n = 5; left, 
n = 4) or hernia type (indirect, direct, or panta‑
loon). Most recurrences occurred in the EHS class 
1 or 2 patients, and no recurrence was observed 
in the individuals with class 3 hernias. A detailed 
breakdown of recurrence cases is provided to of‑
fer clinical context for the overall comparison be‑
tween the 2 techniques.

DISCUSSION  The SM is a technical modification 
designed to optimize mesh placement to more 
closely conform to anatomic structures and to 
reduce both recurrence and CPIP rates. This con‑
cept was first introduced by Korman et al16 In 
that study, no recurrences were reported, while 
a higher incidence of CPIP was observed in the SM 
group.

In our study, there were differences between 
the groups in terms of demographic and clinical 
characteristics. The homogeneous distribution 
of baseline variables strengthens the reliability 
of the results.

Several factors have been identified in the liter‑
ature as contributing to recurrence, including lim‑
ited surgical experience, inadequate dissection, in‑
appropriate mesh size, and insufficient mesh cov‑
erage.2,5,17 In this study, all procedures were per‑
formed by experienced surgeons, and a standard 
10 cm × 15 cm polypropylene mesh was used in ev‑
ery case. Therefore, the potential influence of sur‑
gical experience and mesh size on recurrence was 
mitigated. Advocates of the SM technique argue 
that routing the mesh beneath the vas deferens 
provides an additional anchoring point and may 
help prevent cranial migration.3,16 This rationale 
is partly based on the hypothesis that the lower 
edge of the mesh may migrate over time due to 
physical movement in the groin region. In this 
context, SM is believed to offer improved me‑
chanical stability by anchoring the mesh beneath 
the vas deferens and gonadal vessels. However, 
this concept remains a subject of clinical discus‑
sion and has not yet been clearly validated by 
high‑level evidence. In contrast, opponents ar‑
gue that creating a slit in the mesh could com‑
promise its structural integrity and potentially 
increase the risk of recurrence.5,6,9 Although our 
cohort did not include any patients with large lat‑
eral hernias (L3 according to the EHS classifica‑
tion), the concern regarding insufficient support 
near the deep ring in such cases is valid. Central 

classifications was similar between the SM and 
NSM groups (P = 0.27). There were no differenc‑
es in demographic or hernia‑related characteris‑
tics between the groups.

Median (IQR) operation time was 43 (35–50) 
minutes, with a significantly longer duration 
in the  SM group than the  NSM group (46.5 
[40–55] vs 38 [30–45] min; P <0.001). Medi‑
an (IQR) length of hospital stay was 1 (1–1) day 
in both groups. Mean (SD) follow‑up lasted for 
23.78 (2.76) months, with 23.65 (2.81) months 
in the SM group and 23.91 (2.71) months in 
the NSM group. Drain placement was required 
in 7 patients (4.5%), and conversion to open sur‑
gery was necessary in 3 patients (1.9%). There 
were no intergroup differences in terms of drain 
placement and conversion (P = 0.12; P = 0.6, re‑
spectively), as shown in TABLE 2.

Intraoperative peritoneal breaches with pneu‑
moperitoneum may occasionally occur due to peri‑
toneal traction; such events are typically man‑
aged by decompressing the abdomen via a Veress 
needle inserted at the Palmer’s point (left up‑
per quadrant). However, in all 3 patients who 
required conversion in this study, the decision 
was not related to pneumoperitoneum, but was 
made at the request of the anesthesia team due 
to ventilation‑related respiratory compromise 
during the procedure.

Recurrence was observed in 9 patients (5.8%): 
6 (7.5%) in the SM group and 3 (4%) in the NSM 
group. Although the difference was insignifi‑
cant (P = 0.49), recurrence was more frequent 
in the SM group (odds ratio [OR], 1.95; 95% CI, 
0.47–8.08). The most common postoperative 

TABLE 1  Demographic and hernia characteristics

Parameter Overall 
(n = 155)

SM 
(n = 80)

NSM 
(n = 75)

P value

Sex Men 145 (93.5) 76 (95) 69 (92) 0.52a

Women 10 (6.5) 4 (5) 6 (8)

Age, y, mean (SD) 46.97 
(13.96)

47.46 
(13.91)

46.45 
(14.09)

0.66b

Location Right groin 74 (47.7) 41 (51.2) 33 (44) 0.42a

Left groin 81 (52.3) 39 (48.8) 42 (56)

Hernia type Indirect 97 (62.6) 49 (61.2) 48 (64) 0.33a

Direct 42 (27.1) 20 (25) 22 (29.3)

Pantaloon 16 (10.3) 11 (13.8) 5 (6.7)

Preoperative defect 
diameter, mm, median (IQR)

15 (13–20) 15 (12–20) 15.5 (15–20) 0.38c

EHS class 1 (≤1.5 cm) 83 (53.5) 45 (56.3) 38 (50.7) 0.27a

2 (1.5–3 cm) 67 (43.2) 31 (38.8) 36 (48)

3 (>3 cm) 5 (3.2) 4 (5) 1 (1.3)

Data are presented as numbers and percentages unless indicated otherwise.

a  χ2 test

b  t test

c  Mann–Whitney test

Abbreviations: EHS, European Hernia Society; IQR, interquartile range; others, see 
FIGURE 1



ORIGINAL PAPER  General surgery  Slit mesh in laparoscopic inguinal hernia repair 181

technique was associated with a reduced recur‑
rence rate (OR, 0.228; 95% CI, 0.064–0.809). 
However, the study had notable limitations, in‑
cluding a short follow‑up period (mean [SD], 
6.6 months) and variability in mesh types used. 
Recurrence rates have been shown to correlate di‑
rectly with follow‑up duration. In a comprehen‑
sive review, Köckerling et al18 emphasized that 
42.5% of all hernia recurrences were detected 
more than 10 years after the initial surgery, high‑
lighting the importance of long‑term follow‑up in 
the accurate assessment of recurrence rates. How‑
ever, a recent meta‑analysis of five trials11 report‑
ed comparable recurrence rates between the SM 
(10/633) and NSM (12/443) groups. In our study, 
the overall recurrence rate was 5.8% (9 patients, 
including 6 in the SM group and 3 in the NSM 
group). While this difference did not reach sig‑
nificance (P = 0.49), recurrence was proportion‑
ally higher in the SM group (OR, 1.95; 95% CI, 
0.47–8.08). Although the standard 10 cm × 15 cm 
mesh size was used in all cases, no recurrences 
were observed among the 5 patients with large 
(class 3) hernias, including both direct (n = 2) and 
indirect (n = 3) types. While this does not con‑
tradict the current guidelines2,13 recommending 
larger meshes for median M3 hernias, it may sug‑
gest that adequate surgical technique and mesh 
fixation can play a role in minimizing recurrence 
even in such cases. However, this observation 
should be interpreted with caution due to the lim‑
ited sample size. We hypothesize that this find‑
ing may be attributed to an internal defect re‑
sulting from the slit in the mesh, which may fa‑
cilitate peritoneal protrusion. Adequate coverage 
of the myopectineal orifice is essential, as defects 
that are too wide or too narrow have been asso‑
ciated with recurrence and other postoperative 
complications.

In a randomized prospective study published in 
2023,19 132 men undergoing minimally-invasive 
IH repair were evaluated to identify risk factors 
associated with acute postoperative pain. The pa‑
tients were categorized into mild (VAS, 0–2) and 
severe (VAS, 3–10) pain groups based on VAS 
scores recorded 3 hours after surgery. The analy‑
sis identified longer symptom duration (>1 year), 
smoking status, and undergoing transabdominal 
preperitoneal (TAPP) hernia repair as significant 
predictors of moderate to severe acute pain. How‑
ever, the inclusion of both TEP and TAPP proce‑
dures within the same study cohort may have 
influenced the reported outcomes. As these are 
distinct surgical techniques with different ana‑
tomical and technical considerations, we believe 
that analyzing them separately would strength‑
en the validity and interpretability of the results, 
particularly in the context of postoperative pain 
assessment. In contrast, all patients in our study 
underwent standard TEP repair, using the same 
type of mesh and identical tacker placement. This 
approach enabled us to focus solely on compar‑
ing the effects of SM and NSM techniques on sur‑
gical outcomes.

tacker placement may be inadequate for secur‑
ing the mesh in L3 defects, and this could the‑
oretically increase the risk of recurrence. There‑
fore, we believe that SM should be used with cau‑
tion in patients with large lateral hernias, and al‑
ternative fixation strategies may be warranted.

In 2011, Domniz et al3 reported recurrence 
rates of 0.6% in the  SM group and 5.9% in 
the NSM group, suggesting a 10‑fold higher re‑
currence with the NSM technique. However, this 
study has been strongly criticized by other re‑
searchers.6,8,10 For example, Koeckerling et al6 
pointed out that the current guidelines approach 
does not comprehensively address the SM tech‑
nique. They also suggested that, in theory, the cre‑
ation of a slit in the mesh could be associated with 
higher recurrence. In addition, outcomes may be 
affected by surgeon experience, particularly dur‑
ing the early stages of the learning curve.

Several studies7‑10 have reported no differ‑
ences in recurrence rates between SM and NSM 
groups. In a recent retrospective study published 
in 2024,4 611 patients undergoing laparoscopic IH 
surgery (SM, n = 353; NSM, n = 258) were ana‑
lyzed. A multivariate analysis showed that the SM 

TABLE 2  Comparison of surgical outcomes of the slit mesh and nonslit mesh 
techniques

Parameter Overall 
(n = 155)

SM 
(n = 80)

NSM 
(n = 75)

P value

Operation time, min, 43 
(35–50)

46.5 
(40–55)

38 
(30–45)

<0.001c

Length of hospital stay, d 1 (1–1) 1 (1–1) 1 (1–1) 0.17c

Follow‑up, mo 23.78 
(2.76)

23.65 
(2.81)

23.91 
(2.71)

0.55b

Need for drainage No 148 (95.5) 74 (92.5) 74 (98.7) 0.12a

Yes 7 (4.5) 6 (7.5) 1 (1.3)

Need for conversion No 152 (98.1) 78 (97.5) 74 (98.7) 0.6a

Yes 3 (1.9) 2 (2.5) 1 (1.3)

Recurrence No 146 (94.2) 74 (92.5) 72 (96) 0.5a

Yes 9 (5.8) 6 (7.5) 3 (4)

Postoperative 
complications

None 136 (87.7) 69 (86.3) 67 (89.3) 0.54a

Seroma 14 (9) 8 (10) 6 (8)

Hematoma 4 (2.6) 3 (3.8) 1 (1.3)

SSI 1 (0.6) 0 1 (1.3)

VAS1D 4 (2–6) 4 (2–6) 4 (1–5) 0.16c

VAS1M 0 (0–2) 1 (0–2) 0 (0–2) 0.65c

VAS3M (0–0) (0–0) 0 (0–1) 0.12b

Data are presented as numbers and percentages or median (interquartile range) unless 
indicated otherwise.

a  Mann–Whitney test

b  t test

c  χ2 test

Abbreviations: SSI, surgical site infection; VAS1D, visual analog scale score on 
postoperative day 1; VAS1M, visual analog scale score on postoperative month 1; 
VAS3M, visual analog scale score on postoperative month 3; others, see FIGURE 1
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those typically found in the literature. In a meta
‑analysis by Demetriou et al,11 3 of the included 
trials reported data on operative time, and no 
difference was observed between the groups. In 
contrast, Yildirim et al7 reported a longer opera‑
tive time in the SM group.

In our study, the most common postoperative 
complications were seroma (9%) and hematoma 
(2.6%). In their systematic review, Li et al22 re‑
ported seroma rates as high as 23.8%. Various 
techniques have been suggested to reduce sero‑
ma formation, including suturing the transverse 
fascia to the Cooper’s ligament, strangulation of 
the fascia using an endoloop, closure of the defect 
with barbed sutures, placement of a drain, and fix‑
ation of the distal hernia sac using fibrin glue or 
sutures.22 In a meta‑analysis by Demetriou et al,11 
3 studies reported on seroma formation, with no 
difference between the groups (6.9% in the SM 
group vs 7.5% in the NSM group). In our study, 
the overall seroma rate was 9% (8 patients in 
the SM group and 6 in the NSM group), with no 
intergourp differences. In M2 and larger hernias, 
the transversalis fascia was retracted and tacked 
to the Cooper’s ligament in order to minimize 
seroma formation. This maneuver is believed to 
contribute to lower postoperative seroma rates.

However, these findings should be interpret‑
ed with caution, considering several limitations. 
First, this was a single‑center, retrospective study, 
and therefore subject to information and recall 
bias inherent to the study design, despite meticu‑
lous and protocol‑driven documentation. In addi‑
tion, selection bias may have been introduced, as 
the choice between the slit and nonslit mesh was 
left at the discretion of the surgeon, and the un‑
derlying rationale for each decision was not stan‑
dardized. Although the average follow‑up time 
was acceptable, the findings should be validated 
in a larger patient cohort. The study also has sev‑
eral strengths, including the use of a standard‑
ized mesh size, identical tacker application sites 
across the groups, well‑balanced baseline char‑
acteristics, and follow‑up evaluations conduct‑
ed by an independent clinician, not involved in 
the surgical procedures.

CONCLUSIONS  In this study, the use of SM was 
associated with longer operation time, without 
a noteworthy reduction in recurrence or postop‑
erative pain rates. Although not significant, re‑
currence was proportionally more frequent in 
the SM group. Further research with larger sam‑
ple sizes and extended follow‑up periods is war‑
ranted to better understand the clinical implica‑
tions of SM placement.
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Numerous studies have been conducted on 
mesh selection in IH repair; however, no partic‑
ular type of mesh has been conclusively shown to 
be superior to others.2,13,17,20 In a randomized con‑
trolled trial published in 2022, Zamkowski et al20 
compared a ProGrip self‑fixating mesh (Covidien, 
Mansfield, Massachusetts, United States) with 
a standard lightweight macroporous polypropyl‑
ene mesh in the Lichtenstein procedure. Although 
the use of the self‑fixating mesh resulted in a sig‑
nificantly shorter operative time, it did not dem‑
onstrate any advantage in reducing postoperative 
pain, either in the early or late follow‑up periods. 
In fact, pain severity within the first 30 postop‑
erative days was significantly higher in the self
‑fixating mesh group. Based on these findings and 
considering cost‑effectiveness, we decided to use 
a conventional polypropylene mesh in our study.

In the series by Domniz et al,3 postopera‑
tive groin pain was more frequently reported in 
the SM group following bilateral IH repair. How‑
ever, most studies found no significant differ‑
ence in postoperative groin pain rates between 
the SM and NSM groups.3,8,10,11 In the aforemen‑
tioned meta‑analysis, 4 trials involving a total of 
1036 patients reported on postoperative pain. 
No difference was observed between the SM and 
NSM group (CPIP rate, 4.4% vs 7.5%, respective‑
ly; P = 0.99).11 Another meta‑analysis21 reported 
a 10% incidence of moderate‑to‑severe CPIP fol‑
lowing the TEP technique, with 25% of these sur‑
geries resulting in limitations in daily activities. 
Identified risk factors for CPIP included preop‑
erative pain, female sex, younger age, nonretired 
occupational status, psychiatric disorders, recur‑
rent hernia, open surgical approach, and nonmesh 
repair techniques. Most of these studies assessed 
the presence of pain without using standardized 
scoring systems. In our study, we used the VAS 
to objectively assess groin pain. In the study by 
Yildirim et al,7 median VAS1D score was consid‑
erably higher in the SM group, whereas no differ‑
ences were reported for VAS3M and VAS6M. In 
contrast, we found no significant differences in 
any of the median VAS scores (P = 0.16; P = 0.65; 
P = 0.12 for VAS1D, VAS3M, and VAS6M, respec‑
tively). We hypothesize that effective prevention 
of postoperative pain is closely related to the sur‑
geon’s knowledge of neuroanatomy and careful 
avoidance of tackers or sutures near the neural 
structures. Although current evidence is limit‑
ed, non‑absorbable tackers have been suggest‑
ed to be associated with increased postoperative 
pain. For this reason, we used absorbable tackers.

In our study, operation time was markedly lon‑
ger in the SM group than the NSM group (46.5 
vs 38 min; P <0.001). This can be explained by 
the additional step required to create a slit and 
pass the mesh beneath the spermatic cord, which 
naturally prolonged the procedure. Interesting‑
ly, in the series by Chue et al,4 mean (SD) opera‑
tion time was longer in the NSM group than in 
the SM group (76.7 [30.1] vs 64.6 [29] min). In 
both groups, surgery times considerably exceeded 



ORIGINAL PAPER  General surgery  Slit mesh in laparoscopic inguinal hernia repair 183

AI STATEMENT  Artificial intelligence was not used to write the article.

CONFLICT OF INTEREST  None declared.

OPEN ACCESS  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution 4.0 International License (CC BY 4.0), 
allowing anyone to copy and redistribute the material in any medium or for‑
mat and to remix, transform, and build upon the material, including commer‑
cial purposes, provided the original work is properly cited.

HOW TO CITE  Aydin MO, Kara Y, Yilmaz S, et al. Slit mesh technique in 
laparoscopic inguinal hernia repair: a retrospective analysis. Wideochir Inne 
Tech Maloinwazyjne. 2025; 20: 177-183. doi:10.20452/wiitm.2025.17958

JOURNAL INFORMATION

Videosurgery and Other Miniinvasive Techniques is an  official journal of 
the Videosurgery Foundation.

REFERENCES

1  Kingsnorth A, LeBlanc K. Hernias: inguinal and incisional. Lancet. 2003; 
362: 1561-1571. 

2  HerniaSurge Group. International guidelines for groin hernia manage‑
ment. Hernia. 2018; 22: 1-165. 

3  Domniz N, Perry ZH, Lantsberg L, et al. Slit versus non‑slit mesh place‑
ment in total extraperitoneal inguinal hernia repair. World J Surg. 2011; 35: 
2382-2386. 

4  Chue KM, Kabir T, Wong WK, et al. Impact of slit compared with non‑
slit mesh in laparoscopic groin hernia repairs—a comprehensive pro‑
pensity score analysis of a  cohort of 611 hernias. Surgery. 2024; 176: 
1424-1432.  

5  Fitzgibbons RJ, Puri V. Laparoscopic inguinal hernia repair. Am Surg. 
2006; 72: 197-206.  

6  Koeckerling F, Jacob DA, Lomanto D, et al. Slit versus non‑slit mesh 
placement in total extraperitoneal inguinal hernia repair. World J Surg. 2012; 
36: 1445–1446; author reply 1447-1448.  

7  Yildirim D, Donmez T, Ozcevik H, et al. Comparison of slit mesh versus 
nonslit mesh in laparoscopic extraperitoneal hernia repair. Wideochir Inne 
Tech Maloinwazyjne. 2018; 13: 469-476.  

8  Chia CL, Su J, Hoe Y, et al. Outcomes of slit mesh in laparoscopic total‑
ly extraperitoneal inguinal hernia repair: does it affect recurrence?: Slit mesh 
in TEP inguinal hernia repair. Asian J Endosc Surg. 2015; 8: 434-438. 

9  Celik AS, Memmi N, Celebi F, et al. Impact of slit and nonslit mesh tech‑
nique on testicular perfusion and volume in the early and late postoperative 
period of the totally extraperitoneal preperitoneal technique in patients with 
inguinal hernia. Am J Surg. 2009; 198: 287-291. 

10  Bracale U, Andreuccetti J, Sodo M, et al. Lack of advantages of slit 
mesh placement during laparoscopic transabdominal preperitoneal ingui‑
nal hernia repair (TAPP): a single centre, case matched study. BMC Surg. 
2018; 18: 75. 

11  Demetriou G, Ahmad MS, Robinson SJ. Laparoscopic mesh placement 
during inguinal hernia repair: a meta‑analysis of two methods of repair. ANZ 
J Surg. 2023; 93: 2079-2085. 

12  Classification of chronic pain. Descriptions of chronic pain syndromes 
and definitions of pain terms. Prepared by the International Association for 
the Study of Pain, Subcommittee on Taxonomy. Pain Suppl. 1986; 3: 1-226.

13  Stabilini C, van Veenendaal N, Aasvang E, et al. Update of the inter‑
national HerniaSurge guidelines for groin hernia management. BJS Open. 
2023; 7: zrad080. 

14  Daes J, Felix E. Critical view of the myopectineal orifice. Ann Surg. 
2017; 266: e1‑e2. 

15  Claus C, Furtado M, Malcher F, et al. Ten golden rules for a safe MIS 
inguinal hernia repair using a new anatomical concept as a guide. Surg En‑
dosc. 2020; 34: 1458-1464. 

16  Korman JE, Hiatt JR, Feldmar D, Phillips EH. Mesh configurations in 
laparoscopic extraperitoneal herniorrhaphy. A comparison of techniques. 
Surg Endosc. 1997; 11: 1102-1105. 

17  Siddaiah‑Subramanya M, Ashrafi D, Memon B, Memon MA. Causes 
of recurrence in laparoscopic inguinal hernia repair. Hernia. 2018; 22: 
975-986. 

18  Köckerling F, Koch A, Lorenz R, et al. How long do we need to follow
‑up our hernia patients to find the real recurrence rate? Front Surg. 2015; 
2: 24 

19  Kubiliute E, Venskutonis D, Parseliunas A, et al. Risk factors predict‑
ing acute postoperative pain immediately after minimally invasive inguinal 
hernia repair. Wideochir Inne Tech Maloinwazyjne. 2023; 18: 475-480. 

20  Zamkowski M, Ropel J, Makarewicz W. Randomised controlled trial: 
standard lightweight mesh vs self‑gripping mesh in Lichtenstein procedure. 
Pol Przegl Chir. 2022; 94: 38-45. 

21  Aasvang E, Kehlet H. Chronic postoperative pain: the case of inguinal 
herniorrhaphy. Br J Anaesth. 2005; 95: 69-76. 

22  Li J, Gong W, Liu Q. Intraoperative adjunctive techniques to reduce se‑
roma formation in laparoscopic inguinal hernioplasty: a systematic review. 
Hernia. 2019; 23: 723-731. 

https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/S0140-6736(03)14746-0
https://doi.org/10.1016/S0140-6736(03)14746-0
https://doi.org/10.1007/s10029-017-1668-x
https://doi.org/10.1007/s10029-017-1668-x
https://doi.org/10.1007/s00268-011-1251-z
https://doi.org/10.1007/s00268-011-1251-z
https://doi.org/10.1007/s00268-011-1251-z
https://doi.org/10.1016/j.surg.2024.07.043
https://doi.org/10.1016/j.surg.2024.07.043
https://doi.org/10.1016/j.surg.2024.07.043
https://doi.org/10.1016/j.surg.2024.07.043
https://doi.org/10.1177/000313480607200301
https://doi.org/10.1177/000313480607200301
https://doi.org/10.1007/s00268-012-1436-0
https://doi.org/10.1007/s00268-012-1436-0
https://doi.org/10.1007/s00268-012-1436-0
https://doi.org/10.5114/wiitm.2018.77258
https://doi.org/10.5114/wiitm.2018.77258
https://doi.org/10.5114/wiitm.2018.77258
https://doi.org/10.1111/ases.12224
https://doi.org/10.1111/ases.12224
https://doi.org/10.1111/ases.12224
https://doi.org/10.1016/j.amjsurg.2008.11.038
https://doi.org/10.1016/j.amjsurg.2008.11.038
https://doi.org/10.1016/j.amjsurg.2008.11.038
https://doi.org/10.1016/j.amjsurg.2008.11.038
https://doi.org/10.1186/s12893-018-0409-0
https://doi.org/10.1186/s12893-018-0409-0
https://doi.org/10.1186/s12893-018-0409-0
https://doi.org/10.1186/s12893-018-0409-0
https://doi.org/10.1111/ans.18124
https://doi.org/10.1111/ans.18124
https://doi.org/10.1111/ans.18124
https://doi.org/10.1093/bjsopen/zrad080
https://doi.org/10.1093/bjsopen/zrad080
https://doi.org/10.1093/bjsopen/zrad080
https://doi.org/10.1097/SLA.0000000000002104
https://doi.org/10.1097/SLA.0000000000002104
https://doi.org/10.1007/s00464-020-07449-z
https://doi.org/10.1007/s00464-020-07449-z
https://doi.org/10.1007/s00464-020-07449-z
https://doi.org/10.1007/s004649900540
https://doi.org/10.1007/s004649900540
https://doi.org/10.1007/s004649900540
https://doi.org/10.1007/s10029-018-1817-x
https://doi.org/10.1007/s10029-018-1817-x
https://doi.org/10.1007/s10029-018-1817-x
https://doi.org/10.3389/fsurg.2015.00024
https://doi.org/10.3389/fsurg.2015.00024
https://doi.org/10.3389/fsurg.2015.00024
https://doi.org/10.5114/wiitm.2023.128037
https://doi.org/10.5114/wiitm.2023.128037
https://doi.org/10.5114/wiitm.2023.128037
https://doi.org/10.5604/01.3001.0015.7928
https://doi.org/10.5604/01.3001.0015.7928
https://doi.org/10.5604/01.3001.0015.7928
https://doi.org/10.1093/bja/aei019
https://doi.org/10.1093/bja/aei019
https://doi.org/10.1007/s10029-019-01903-1
https://doi.org/10.1007/s10029-019-01903-1
https://doi.org/10.1007/s10029-019-01903-1

