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ARTICLE INFO ABSTRACT

Keywords: Background: Whether the effect of the unfixed mesh during laparoscopic total extraperitoneal (TEP) inguinal
Inguinal hernia hernia repair can lead to hernia recurrence remains controversial.
Laparoscopic

Methods: The PubMed, Cochrane Library, and EMBASE databases were searched to retrieve clinical randomized
controlled trials (RCTs) comparing nonfixation of mesh and fixation of mesh in TEP inguinal hernia repair, and
we performed a metaanalysis with RevMan 5.3 software.

Results: Fifteen RCTs were included in the metaanalysis, which showed that the operation time (P = 0.001) of the
unfixed mesh group was shorter than that of the fixed mesh group; additionally, the postoperative 24-h pain
score (P = 0.04) and incidence of urinary retention (P = 0.001) were lower in the unfixed mesh group. There was
no significant difference between the unfixed mesh group and the fixed mesh group in terms of hospital stay (P =
0.47), time to resume normal activities (P = 0.51), incidence of haematoma (P = 0.96), incidence of chronic pain
(P = 0.20), and recurrence rate (P = 0.09).

Conclusion: Unfixed mesh in TEP inguinal hernia repair shows no elevated recurrence rates compared to fixed

Mesh fixation
Meta-analysis

mesh and is clinically safe.

Introduction

After >100 years of development, herniorrhaphy has undergone
several changes. With the continuous improvement of surgeons' under-
standing of the inguinal region anatomy and the causative mechanisms
of hernias, as well as the application of artificial meshes and the popu-
larity of tension-free inguinal hernia repair, minimally invasive tech-
niques and concepts have become increasingly popular in recent years,
which has increased the popularity of laparoscopic inguinal hernia
repair [1-3]. At present, laparoscopic total extraperitoneal (TEP)
inguinal hernia repair and laparoscopic transabdominal preperitoneal
(TAPP) inguinal hernia repair are the main clinical laparoscopic
inguinal hernia repair methods [4]. TEP inguinal hernia repair does not
enter the abdominal cavity and repairs the abdominal wall defect in the
preperitoneal space, which has the advantages of rapid postoperative
recovery, mild pain, low recurrence rate and low complications [5,6].
However, whether the mesh should be fixed during TEP inguinal hernia
repair has always been controversial [7,8].

Some studies believe that displacement of the mesh is the main cause
of postoperative hernia recurrence; therefore, fixing the mesh has been

recommended to prevent hernia recurrence [3,9]. However, other
studies believe that the fixation of mesh is related to nerve injury,
foreign body sensation in the operation area and chronic pain. The au-
thors of these studies advocated that the mesh should not be fixed during
TEP inguinal hernia repair [10,11]. The aim of this study is systemati-
cally analyzed published controlled clinical trials (RCTs) to compare the
treatment outcomes of unfixed mesh versus fixed mesh in TEP inguinal
hernia repair. We employed the Grading of Recommendations Assess-
ment, Development, and Evaluation (GRADE) system to evaluate
outcome indicators, aiming to investigate the safety and effectiveness of
unfixed mesh in TEP inguinal hernia repair and provide valuable in-
sights for clinical decision-making.

Material and methods

This study was conducted in accordance with PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) [12] and
AMSTAR (Assessing the methodological quality of systematic reviews)
Guidelines [13]. The protocol was registered on INPLASY prospectively
(Registry number is INPLASY2022120044).
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Fig. 1. Study selection.

Criteria for inclusion and exclusion of literature

Inclusion criteria

(1) Subjects: Adult patients with inguinal hernia; (2) Intervention:
The mesh was not fixed or fixed, with no limitation on the type of mesh;
(3) Type of study: RCTs; and (4) Outcome indicators: Operation time,
postoperative 24-hour pain score, hospital stay, time to resume normal
activities after operation, incidence of haematoma, incidence of urinary
retention, incidence of chronic pain, and recurrence rate. Chronic pain
following inguinal hernia surgery is defined as pain that persists for
more than three months after the inguinal hernia repair surgery [14].

Exclusion criteria

(1) Nonrandomized controlled trial; (2) Repeated publication of
literature; (3) Literature for which outcome indicators cannot be
extracted; (4) Full text literature cannot be obtained; (5) Subjects were
<18 years old; and (6) The operation method was TAPP inguinal hernia
repair.

Retrieval strategy

A computer search of the Cochrane Library, Embase database, and
PubMed databases was completed. The database search terms were

inguinal hernia, groin hernia, TEP, total extraperitoneal repair, her-
nioplasty, mesh fixation, no-fixation, nonfixation, staple, and tack.
Additionally, references of the included articles were manually searched
to determine whether they met the inclusion criteria.

Literature screening and data extraction

According to the set inclusion and exclusion criteria, two authors
independently read the retrieved literature, and a third author partici-
pated in the discussion to achieve resolution when there was a
disagreement. When possible, missing data was obtained by contacting
the original author. During literature screening, the title and abstract
were first read, and after excluding obviously irrelevant literature, the
full text was further read to determine whether the text could be
included.

Quality evaluation

The two authors independently evaluated the risk of bias included in
the study, cross-checked the results and negotiated when they disagreed.
The bias risk assessment tool recommended in 5.3 of the Cochrane
System Evaluator's Manual was used to evaluate the quality of the
included RCTs, including random sequence generation, allocation
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Table 1
Characteristics of the studies included in this meta-analysis.
Study Country Group Sample size Age Fixing method Type of mesh Follow-up Outcome
(M/F) (years) time indicators
Abd-Raboh 2018  Egypt Non- 27 (27/0) 36.70 + None Polypropylene mesh 12*15 cm 10.15 + DGO
fixation 11.35 3.31m
[19] Fixation 31 (30/1) 35.84 + Non absorbable tacks or Polypropylene mesh 12*15 cm 9.68 +
12.67 absorbable tacks 2.81m
Acar 2020 [20] Turkey Non- 106 (101/5) 48 (18-83)  None Bard 3D Max 45 (30-67) [0]6lele)
fixation y m
Fixation 72 (70/2) 48 (18-83) Absorbable tucker Bard 3D Max 45 (30-67)
y m
Buyukasik 2017 Turkey Non- 50 (50/0) 311+ None Polypropylene mesh 10*15 cm 12m [0]G]6]
[21] fixation 12.8
Fixation 50 (50/0) 27.3+7.0 Spiral tacks Polypropylene mesh 10%15 cm 12m
Claus 2016 [22] Brazil Non- 50 (44/6) 51.1 + None Polypropylene mesh 12*15 cm atleast3m @O®
fixation 15.7
Fixation 10 (10/0) 49.0 + Absorbable mechanical Polypropylene mesh 12%15 cm at least 3 m
14.0 stapler
Ferzli 1999 [23] USA Non- 49 (49/0) Na None polypropylene mesh 6*6-in2 1y @@
fixation
Fixation 43 (43/0) Na Endoscopic Hernia polypropylene mesh 6*6-in2 1y
Stapler
Garg 2011 [24] India Non- 52 (49/3) 51.9 + None Polypropylene mesh 10%15 cm 2y (0161616161616
fixation 16.8
Fixation 52 (51/1) 47.2 + Stapler Polypropylene mesh 1015 cm 2y
12.9
Koch 2006 [25] USA Non- 20 (20/0) 54.6 + None 15*10 cm mesh (3DMAX,) 9(6-30) m [0]6]6]6)
fixation 16.1
Fixation 20 (20/0) 56.3 + Spiral tacks Polypropylene mesh was trimmed ~ 9(6-30) m
11.5 to the appropriate size
Li 2007 [26] China Non- 30 (26/4) 58 + 15 None Polypropylene mesh 1015 cm 12-24 [0]elelole6]
fixation
Fixation 30 (28/2) 61 +15 Spiral tacks Polypropylene mesh 10*15 cm 12-24
Moreno-Egea Spain Non- 85 (79/6) 56.9 + None 3-dimensional, anatomical mesh 36+ 12m QO®
2004 [27] fixation 16.3
Fixation 85 (78/7) 53.8 + Stapling 3-dimensional, anatomical mesh 36+ 12m
15.6
Parshad 2005 India Non- 25 (Na/Na) 47.16 £ None Polypropylene mesh 15*11 ecmto ~ 23.98 + [0]eI6]6l6)]
[28] fixation 16.40 15*13 cm 9.9m
Fixation 25 (Na/Na) 46.40 £ Stapler Polypropylene mesh 15 *11cmto  27.47 +
15.19 15*13 cm 8.64 m
Pielacinski 2020 Poland Non- 18 (18/0) 47.3 + None Ultrapro mesh (15 *10 cm) 12m (0]6]0I6]]6]
[29] fixation 10.4
Fixation 49 (49/0) 50.1 + AbsorbaTack Fixation Ultrapro mesh (15 *10 cm) 12m
13.6 Device
Reddy 2017 [30] India Non- 15 (Na/Na) Na Na Na 18 m @6
fixation
Fixation 15 (Na/Na) Na Na Na 18 m
Shen 2017 [31] China Non- 80 (65/15) 60.0 + None Polypropylene mesh 1015 cm 12m
fixation 13.5
Fixation 80 (56/24) 55.9 + NBCA medical adhesive Polypropylene mesh 1015 cm 12m
14.6
Taylor 2008 Australia ~ Non- 180 (Na/ 59.5 None Polypropylene mesh 1015 cm 8.2(6-13) [0]6)
[32] fixation Na) (18-91) m
Fixation 180 (Na/ 59.5 Titanium spiral tacks Polypropylene mesh 1015 cm 8.2(6-13)
Na) (18-91) m
Yildirnm 2022 Turkey Non- 50 (45/5) 50.58 + None Polypropylene mesh 12%15 cm 6m [0]6]0]6]6}
[33] fixation 17.3
Fixation 50 (47/3) 52.28 + Non-absorbable staples Polypropylene mesh 12*15 cm 6 m
16.64

F, Female; M, Male; m, month; Na, not available; NBCA, n-butyl-2-cyanoacrylate; y, year. @ Operation time; @ Postoperative 24-hour pain score; ® Hospital stay; @
Time to resume normal activities after operation; ® Incidence of haematoma; ® Incidence of urinary retention; @ Incidence of chronic pain; ® Recurrence rate.

concealment, blinding of study subjects and performers, blinding of
outcome assessors, and incomplete outcomes data, selective reporting,
and other biases [15].

Statistical analysis

RevMan 5.3 software provided by the Cochrane Collaboration was
used for meta-analysis. The risk ratio (RR) was used as the effect size for
dichotomous variables, and the weighted mean difference (WMD) was
used as the effect size for continuous variables. All effects were
expressed as the 95 % confidence interval (CI). The %2 test was used to
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analyse the heterogeneity among the included studies, and I2 was used
to quantitatively determine the magnitude of heterogeneity. If there was
no statistical heterogeneity among the studies (P > 0.10, 12 < 50 %), the
fixed effect model was used for meta-analysis. In contrast, after
excluding obvious clinical heterogeneity, a random effect model was
used for meta-analysis [16]. Subgroup analysis, sensitivity analysis, or
only descriptive analysis was conducted for studies with obvious het-
erogeneity. When the number of included studies of relevant research
indicators was >10, the publication bias test was conducted by inverted
funnel plot and Egger's test [17].
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Fig. 2. Risk of bias graph for randomized controlled trials included in this study.

Quality assessment of evidence

GRADEprofiler 3.6 was used to assess the quality of evidence for each
outcome indicator. Based on five aspects, including risk of bias, incon-
sistency, indirectness, imprecision, and publication bias, the outcome
indicators were categorized into four levels: high, moderate, low, and
very low [18].

Results
Literature search results

Initially, a total of 1391 studies were retrieved through various da-
tabases, and 2 studies were manually retrieved. After reading the titles
and abstracts, 219 duplicates were excluded, 1073 studies were deter-
mined to be irrelevant to the research purpose, and 76 studies were
experience summaries, case reports or reviews. The remaining 25
studies were read and rescreened; 4 studies without a control group, 2
studies without outcome indicators, and 4 nonrandomized controlled
studies were excluded. After the above layer-by-layer screening, 15
[19-33] studies were finally included. The screening process is shown in
Fig. 1. The basic information of the literature is shown in Table 1.

Literature quality evaluation results

All 15 studies were RCTs [19-33]. Among them, 12 studies
[21-29,31-33] used a correct randomization method, and 3 studies
[19,20,30] did not describe the randomization method. Five studies
[24,28,31-33] wused allocation concealment, and 10 studies
[19-23,25-27,29,30] did not describe whether allocation concealment
was used. Three studies [24,32,33] blinded subjects and practitioners,
11 studies [19-23,26-31] did not describe whether subjects and prac-
titioners were blinded, and 1 study [25] clearly described that the
subjects and practitioners were not blinded. Three studies [24,32,33]
had blinded outcome assessors, 11 studies [19-23,26-31] did not
describe whether the outcome assessors were blinded, and one study
[25] explicitly indicated that the outcome assessors were not blinded.
None of the studies [19-33] had incomplete outcome data, selective
outcome reports, or other biases. See Figs. 2 and 3 for details.

Meta-analysis results

Operation time

Eleven studies [19-22,24-26,29,31-33] reported the operation time
of the nonfixation group compared with that of the fixation group for
TEP inguinal hernia repair. There was no statistical heterogeneity
among the studies (P = 0.17, 12 = 29 %). The results showed that the
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operation time of the nonfixation group was shorter than that of the
fixation group [MD = -1.33 min, 95 % CI (—2.13, —0.53), P = 0.001],
and the difference was statistically significant. See Fig. 4 for details.

Pain score 24 h after surgery

Seven studies [19,24,26-28,30,31] reported the pain score 24 h after
surgery of the nonfixation group compared with that of the fixation
group for TEP inguinal hernia repair, and there was statistical hetero-
geneity among the studies (P < 0.00001, I2 = 95 %). Meta-analysis was
performed using a random effect model combined with effect size. The
results showed that the pain score 24 h after surgery of the nonfixation
group was lower than that of the fixation group [MD = -0.50, 95 % CI
(—0.98, 0.03), P = 0.04], and the difference was statistically significant.
According to their sample size, the studies were divided into groups with
a sample size of <100 cases and groups with a sample size of >100 cases.
Four studies [19,26,28,30] with a sample size of <100 patients reported
pain scores 24 h after surgery between the nonfixation group and the
fixation group for TEP inguinal hernia repair, and there was statistical
heterogeneity among the studies (P < 0.00001, I2 = 93 %). Using a
random-effects model combined with effect size for meta-analysis, the
results showed that there was no significant difference in the pain score
24 h after surgery between the nonfixation group and the fixation group
for TEP inguinal hernia repair [MD = -0.92, 95 % CI (—2.01, 0.17), P =
0.10]. After the sensitivity analysis test, the deletion of the study of
Reddy et al. [30] changed the test results, suggesting that the stability of
the results in this subgroup was poor; therefore, additional research on
this aspect is recommended. Three studies [24,27,31] with a sample size
of >100 patients reported pain scores for the nonfixation group and the
fixation group 24 h after TEP inguinal hernia repair, and there was no
statistical heterogeneity among the studies (P = 0.43, 12 = 0 %). A fixed-
effect model combined with effect size was used for meta-analysis, and
the results showed that there was no significant difference between the
pain score 24 h after surgery between the nonfixation group and the
fixation group for TEP inguinal hernia repair [MD = 0.02, 95 % CI]
(—0.06, 0.10), P = 0.67]. See Fig. 5 for details.

Hospital stay

Seven studies [19,24-26,29,31,33] reported the length of hospital
stay in the nonfixation group compared with that in the fixation group
for TEP inguinal hernia repair, and there was no statistical heterogeneity
among the studies (P = 0.09, I2 = 47 %). Meta-analysis was conducted
using the fixed-effect model combined with effect size. The results
indicated that there was no significant difference in the length of hos-
pital stay between the nonfixation group and the fixation group [MD =
-0.03 days, 95 % CI (—0.10, 0.05), P = 0.47]. See Fig. 6 for details.
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Fig. 3. Summary of the risk of bias analysis for the randomized controlled trials
included in this study.

Days to normal activity

Six studies [23,24,26,28,29,33] reported the days to normal activ-
ities in the nonfixation group compared with that in the fixation group
for TEP inguinal hernia repair, and there was no statistical heterogeneity
among the studies (P = 0.63, 12 = 0 %). The fixed effect model combined
with the effect size was used for meta-analysis, and the results showed
that there was no significant difference in the days to normal activities
between the nonfixation group and the fixation group [MD = -0.08 days,
95 % CI (—0.32, 0.16), P = 0.51]. See Fig. 7 for details.
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Incidence of haematoma

Eight studies [19,20,24,26,28,29,31,33] reported the incidence of
haematoma in the nonfixation group compared with that in the fixation
group for TEP inguinal hernia repair. The incidence of haematoma in the
nonfixation group was 34/388 (8.7 %), and the incidence of haematoma
in the fixation group was 36/385 (9.4 %). There was no statistical het-
erogeneity between the studies (P = 0.87, 12 = 0 %). Meta-analysis was
performed using a fixed effect model combined with effect size. The
results showed that there was no statistically significant difference in the
incidence of haematoma between the nonfixation group and the fixation
group [RR =0.99, 95 % CI (0.63, 1.55), P = 0.96]. See Fig. 8 for details.

Incidence of urinary retention

Three studies [21,24,25] reported the incidence of urinary retention
in the nonfixation group compared with that in the fixation group for
TEP inguinal hernia repair. The incidence of urinary retention in the
nonfixation group was 6/122 (4.9 %), and the incidence of urinary
retention in the fixation group was 24/118 (20.3 %). There was no
statistical heterogeneity between the studies (P = 0.52, 12 = 0 %). Meta-
analysis was conducted using the fixed effect model combined with the
effect size. The results showed that the incidence of urinary retention in
the nonfixation group was lower than that in the fixation group [RR =
0.25, 95 % CI (0.11, 0.57), P = 0.001]. The difference was statistically
significant. See Fig. 9 for details.

Incidence of chronic pain

Five studies [20,27-29,31] reported the incidence of chronic pain in
the nonfixation group compared with that in the fixation group for TEP
inguinal hernia repair. The incidence of chronic pain in the nonfixation
group was 11/314 (3.5 %) and that in the fixation group was 33/311
(10.6 %). There was no statistical heterogeneity among the studies (P =
0.32, 12 = 13 %). Meta-analysis was performed using a fixed effect
model combined with effect size. The results showed that there was no
significant difference in the incidence of chronic pain between the
nonfixation group and the fixation group [RR = 0.72, 95 % CI (0.43,
1.19), P = 0.20]. See Fig. 10 for details.

Recurrence rate

Fifteen studies [19-33] reported the recurrence rate in the non-
fixation group compared with that in the fixation group for TEP inguinal
hernia repair. The recurrence rate of the nonfixation group was 13/837
(1.5 %), and the recurrence rate of the fixation group was 5/788 (0.63
%). There was no statistical heterogeneity between the studies (P = 0.63,
12 = 0 %). Meta-analysis was performed using a fixed effect model
combined with effect size. The results showed that there was no statis-
tically significant difference in the recurrence rate between the non-
fixation group and the fixation group [RR = 2.17, 95 % CI (0.88, 5.35),
P = 0.09]. See Fig. 11 for details.

Publication bias

The publication bias was analyzed based on the recurrence rate. The
inverted funnel plot was well symmetrical, with an Egger's test result of
P = 0.392, suggesting that there was only a small possibility of publi-
cation bias in this study. The results are shown in Fig. 12.

GRADE system evaluation results

The evidence for the postoperative 24-hour pain score is classified as
very low. The evidence for operation time, time to resume normal ac-
tivities, incidence of hematoma, incidence of chronic pain, and recur-
rence rate is classified as low. The evidence for hospital stay and the
incidence of urinary retention is classified as moderate, as shown in
Table 2.
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Non-fixation group Fixation group Mean Difference Mean Difference
Study or Subgroup __Mean __ SD _Total Mean _ SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Abd-Raboh 2018 B6.41 1327 27 67.43 1452 31 1.2%  -1.02[8.17,6.13
Acar 2020 52 19.92 106 51.82 1887 72 1.9%  0.18[5.60,596]
Buyukasik 2017 663 221 50 72 181 50 1.0% -570[13.62,222 ¢
Claus 2016 387 88 50 43 98 10 15% -430[10.852.25)
Garg 2011 359 36 52 377 43 52 27.4%  -1.80[3.32,-0.29) e
Koch 2008 609 20 20 663 261 20 03% -540(19.81,9.01] ¢
Li 2007 41 10 30 43 10 30 25%  -2.00[7.06,3.06] S R
Pielacifiski 2020 802 19 18 983 355 49  04% -1810[31.36,-4.84] ¥
Shen 2017 207 36 80 304 39 80 47.0%  -0.70(-1.86,0.45) -
Taylor 2008 268 103 180 27 12 180 11.9%  -0.20[-2.51,2.11] —T
Yildinm 2022 225 750 27 11 50 49% -4.50[8.11,-0.89)
Total (95% CI) 663 624 100.0%  -1.33[-2.13,-0.53] <
Heterogeneity: Chi*=14.12, df=10 (P = 0.17); F= 29% n t ) t 0

Testfor overall effect: Z=3.26 (P = 0.001)

Non-fixation group Fixation group

Fig. 4. Comparison of operation time between the two groups.

Non-fixation group Fixation group Mean Difference Mean Difference
Study or Subgrou| Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Sample size <100
Abd-Raboh 2018 289 093 27 348 123 3 135% -059[1.15,-0.03)
Li 2007 3.5 1.2 30 37 1.2 30 13.0% -0.20[-0.81,0.41) - "
Parshad 2005 1 112 25 152 164 25 11.5% -052[1.30,0.26) I
Reddy 2017 1.6 06 15 39 0686 15 146% -230[-2.73,-1.87] *—
Subtotal (95% ClI) 97 101 52.6% -0.92[-2.01,0.17] eI a——
Heterogeneity: Tau®=1.14; Chi*= 43.15, df= 3 (P < 0.00001); F=93%
Test for overall effect: Z=1.66 (P=0.10)
1.1.2 Sample size =100
Garg 2011 1.42 05 52 131 04 48 16.2% 0.11 [0.07,0.29] ™
Moreno-Egea 2004 1.65 1.3 85 178 1.4 85 148% -0.13[0.54,60.28 e
Shen 2017 2 0.3 80 2 03 80 16.5% 0.00 [-0.09, 0.09)] b
Subtotal (95% Cl) 217 213 47.4% 0.02 [-0.06, 0.10] L
Heterogeneity: Tau®*=0.00; Chi*=1.69, df=2 (P=0.43); F=0%
Test for overall effect: Z=0.43 (P=0.67)
Total (95% CI) 314 314 100.0% -0.50[-0.98, -0.03] -
Heterogeneity: Tau®= 0.35; Chi*= 114.60, df= 6 (P < 0.00001); F= 95% g g 5 ] 3
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Fig. 5. Comparison of pain score 24 h after surgery between the two groups.
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Koch 2006 035 022 20 067 048 20 99% -0.32[-0.55,-0.09] .
Li 2007 33 1.2 30 37 15 30 1.1% -0.40[1.09,0.29]
Pielacifnski 2020 2.56 1.8 18 259 211 49 0.5% -0.03[1.05, 0.99]
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Fig. 6. Comparison of hospital stay between the two groups.

Discussion

Scientific and technological innovation has brought about endless
new methods, new approaches, and new thinking, enabling doctors to
have more suitable choices and enabling patients to suffer the least
possible trauma while obtaining the same or better curative effects. With
the in-depth understanding of precise anatomy and membrane anatomy
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and the development of new mesh materials, laparoscopic inguinal
hernia repair surgery has developed rapidly [34,35]. TEP inguinal her-
nia repair has the advantages of less pain and faster recovery, and the
operation does not require entering the abdominal cavity, which reduces
the impact of carbon dioxide pneumoperitoneum on the abdominal
cavity and the occurrence of intestinal adhesions. In theory, it is an ideal
method for inguinal hernia repair [36-38]. To reduce the possibility of
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Fig. 7. Comparison of days to normal activities between the two groups.

Non-fixation group  Fixation group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% Cl M-H. Fixed, 95% CI
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Fig. 8. Comparison of incidence of haematoma between two groups.
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Fig. 9. Comparison of the incidence of urinary retention between the two groups.
Non-fixation group  Fixation group Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Fixed, 95% Cl M-H, Fixed, 95% CI
Acar 2020 1 106 4 72 229% 0.17[0.02, 1.49] =
Moreno-Egea 2004 1 85 1 85 48% 1.00([0.06,15.73]
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Pielacirfiski 2020 9 18 28 49 72.3% 0.88[0.52,1.47] _._
Shen 2017 0 80 0 80 MNot estimahle
Total (95% Cl) 314 311 100.0% 0.72[0.43, 1.19] -
Total events 11 33
- 2 _ = . t + t t
Heterogeneity: Chi*=2.29, df=2(P=0.32); F=13% 002 01 ] 10 50

Test for overall effect: Z=1.28 (P = 0.20)

MNon-fixation group Fixation group

Fig. 10. Comparison of the incidence of chronic pain between the two groups.

hernia recurrence caused by the displacement of the mesh, the mesh is
fixed during the operation, such as staple fixation or medical glue fix-
ation; however, this may lead to postoperative pain, bleeding and other inguinal hernia repai
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complications [39,40]. With the aim of improving the quality of life of
patients after surgery, some studies began to not fix the mesh during

r with TEP. However, due to the small sample size
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Fig. 11. Comparison of recurrence rates between the two groups.
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Table 2
GRADE assessment of outcome indicators.
Outcome indicators Risk of bias Inconsistency Indirectness Imprecision Publication bias GRADE quality
Operation time Serious Not serious Not serious Serious Undetected GdLow
Postoperative 24-hour pain score Serious Serious Not serious Serious Undetected aVery low
Hospital stay Serious Not serious Not serious Not serious Undetected ®Pa&Moderate
Time to resume normal activities after operation Serious Not serious Not serious Serious Undetected S4ILow
Incidence of haematoma Serious Not serious Not serious Serious Undetected @A Low
Incidence of urinary retention Serious Not serious Not serious Not serious Undetected ®dd&Moderate
Incidence of chronic pain Serious Not serious Not serious Serious Undetected S4ILow
Recurrence rate Serious Not serious Not serious Serious Undetected ®dLow

GRADE: Grading of Recommendations Assessment, Development, and Evaluation.

and low evidence strength of a single study, whether the effect of the
unfixed mesh during TEP inguinal hernia repair is safe and whether it
can lead to hernia recurrence remains controversial. Therefore, this
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study evaluated the efficacy and safety of the unfixed mesh in TEP
inguinal hernia repair by means of meta-analysis.
In different studies, there are significant differences in operation
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time, which may be related to factors such as the skills of the surgeon
and the method of mesh fixation. The operation procedure time of the
nonfixation group was less than that of the fixation group; in other
words, the operation time was shorter than that of the fixation group.
The 1.33-minute time difference is statistically significant; however, it
may not be clinically significant. The 24-hour postoperative pain score
of the nonfixation group was lower than that of the fixation group.
Postoperative pain was mainly caused by tissue damage caused by
anatomy or by the use of penetrating mesh fixators to clamp nerves or
muscles [41-43]. Some studies showed that age factors were related to
postoperative acute pain, which might be related to the higher sensi-
tivity of young people to pain [44]; this suggests that appropriate pain
relief treatment could be given to young people after surgery and then
improve the overall comfort of patients after surgery. However, this kind
of pain did not affect the hospital stay or the time to return to normal
activities and did not lead to an increase in the incidence of chronic pain.
Due to the obvious heterogeneity of the pain score at 24 h after surgery
and the poor stability of the subgroup, high-quality randomized
controlled trials should be conducted in the future for further verifica-
tion. In this meta-analysis, we are surprised to find that the incidence of
urinary retention in the nonfixation group was lower than that in the
fixation group. The high incidence of urinary retention in the fixation
group was mainly due to two factors: one was that the sympathetic nerve
excitation caused by pain stimulation increased the incidence of urinary
retention; the other was that the increased pain in the early post-
operative period led to the increased use of analgesia, which led to the
occurrence of urinary retention [25,45,46]. Local haematoma formation
is a relatively common complication after inguinal hernia surgery,
usually due to poor haemostasis or vascular injury. This complication is
particularly important in laparoscopic surgery because a large retro-
peritoneal haematoma may be formed. If patients show unstable hae-
modynamics, they need to undergo a second operation [47,48]. The
incidence of haematoma in the nonfixation group was 8.7 %, and the
incidence of haematoma in the fixation group was 9.4 %. There was no
significant difference between the two groups. The success of inguinal
hernia repair depends on the recurrence rate. The biggest controversy of
unfixed mesh is whether it will cause postoperative recurrence [49]. In
this meta-analysis, the recurrence rate of the nonfixation group was 1.5
%, while that of the fixation group was 0.63 %. There was no statistically
significant difference between the two groups, indicating that the
unfixed mesh in TEP inguinal hernia repair would not increase the
hernia recurrence rate. However, some studies had a short follow-up
time, so the follow-up time should be increased when evaluating the
recurrence rate.

The strength of this study may be affected by the following factors:
(1) The lack of a detailed description of randomization methods, allo-
cation concealment and blinding methods in some studies, and the small
sample size in some studies, was bound to cause certain selection,
implementation and measurement bias, which affected the strength of
evidence in this study to a certain extent; (2) Different surgical tech-
niques, surgical procedures, mesh materials and fixation materials
included in the study inevitably affected the results; and (3) The follow-
up times of the various studies were inconsistent, and some studies had
short follow-up times. Therefore, there were defects in evaluating the
risk of medium- and long-term hernia recurrence. (4) The GRADE sys-
tem evaluation results for some outcome indicators are rated as low or
very low.

In sum, TEP with unfixed mesh shortens the operation time and re-
duces the 24-hour pain score and the incidence of urinary retention. The
length of hospital stays, the time to resume normal activities after
operation, the incidence of haematoma, the incidence of chronic pain,
and the recurrence rates of procedures with unfixed mesh are similar to
those utilizing mesh fixation. Furthermore, the use of unfixed mesh was
safe and effective, but with a cautionary note that further follow-up is
required. However, due to limitations, this conclusion still needs to be
verified by a large sample, multi centre, strictly designed, high-quality
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clinical randomized controlled trial.
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