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ABSTRACT:

Introduction: This systematic review and meta-analysis analysed was set up to compare totally extraperitoneal mesh repair
(TEP) and intraperitoneal onlay mesh placement (IPOM) in patients undergoing minimally invasive ventral hernia mesh
surgery (MISVHMS).

Aim: This systematic review and meta-analysis were set up to compare safety and effectiveness of eTEP and IPOM in patients
undergoing MIVHMR.

Methods: A systematic literature searches of three major databases were conducted according to the Preferred Reporting Items
for Systematic Reviews and Meta-Analysis (PRISMA) guidelines to identify studies that compared two techniques of MIS\VHMS:
TEP and IPOM. Primary outcome of interest was major complications post-operatively, defined as a composite outcome of
surgical-site occurrences requiring procedural intervention (SSOPI), readmission to hospital, recurrence, reoperation or death.
Secondary outcomes were intraoperative complications, duration of surgery, surgical site occurrence (SSO), SSOPI, postoperative
ileus, post-operative pain. The risk of bias was assessed using Cohrane's Risk of Bias tool 2 for randomized controlled trials (RCTs)
and Newcastle-Ottawa score for observational studies (OSs).

Results: Five OSs and two RCTs al including total number of 553 patients were included. There was no difference in primary
outcome (RD 0.00 [-0.05,0.06], p = 0.95), incidence of postoperative ileus. Operative time was longerin TEP (MD 40.10 [27.28,
52.91], p<0.01). TEP was found to be associated with less postoperative pain at 24h and 7 days after surgery.

Conclusions: Both TEP and IPOM were detected to have equal safety profile and do not differ in SSO or SSOPI rates, incidence
of postoperative ileus. TEP has longer operative time but provides better early postoperative pain outcomes. Further high-
-quality studies with long follow up evaluating recurrence and patient reported outcomes are needed. Comparison of other
transabdominal and extraperitoneal MIS-VHMS techniques is another direction of future research.

KEYWORDS: €TEP, IPOM, minimally invasive hernia repair

ABBREVIATIONS

e€TEP - enhanced view totally extraperitoneal

IPOM - intraperitoneal onlay mesh placement

MESH - Medical Subject Headings

MIS-VHMS — minimally invasive ventral hernia mesh surgery
MIVHMR - minimally invasive ventral hernia mesh repair
OSs — observational studies

PRISMA - Preferred Reporting Items for Systematic Reviews
and Meta-Analysis

RCTs - randomized controlled trials

SSI - surgical site infections

SSO - surgical site occurrence

SSOPI - surgical-site occurrences requiring procedural intervention
TEP - totally extraperitoneal mesh repair
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INTRODUCTION

In 1993 LeBlanc et al. first described the intraperitoneal onlay
mesh (IPOM) technique for minimally invasive ventral hernia
mesh repair (MIVHMR) [1, 2]. The enhanced view totally
extraperitoneal (€TEP) technique for the minimally invasive
repair of ventral hernias has been described by Belyansky et al. [3].
Both techniques are widely used in in original approach and with
modifications and choice between two is commonly a matter of
surgeon’s preference. Main known limitations of IPOM technique
are: intraperitoneal mesh placement and traumatic mesh fixation.
While retro-rectus mesh placement is deemed preferential by
many for open ventral hernia repair, the ideal anatomic location
of mesh placement in MIVHMR is debated and there are currently
no definitive guidelines [2, 4].
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Tab. I. Search strategy.

(((hernia).ti,ab OR exp *"HERNIA, ABDOMINAL'/) AND ((IPOM).ti,ab OR (intraperitoneal).ti,ab)) AND ((e-TEP).ti,ab OR (eTEP).ti,ab OR (extraperitoneal).ti,ab OR
(retromuscular).ti,ab OR (retrorectus).ti,ab OR (sublay).ti,ab OR (Rives Stoppa).ti,ab OR (Rives-Stoppa).ti,ab)

(exp *HERNIA/ AND ((IPOM).ti,ab OR (intraperitoneal).ti,ab)) AND ((extraperitoneal).ti,ab OR (retromuscular).ti,ab OR (retrorectus).ti,ab OR (sublay).ti,ab OR (Rives

Stoppa).ti,ab OR (Rives-Stoppa).ti,ab OR (IPOM).ti,ab OR (intraperitoneal).ti,ab)

(((IPOM).ti,ab OR (intraperitoneal).ti,ab) AND ((e-TEP).ti,ab OR (€TEP).ti,ab OR (extraperitoneal).ti,ab OR (retromuscular).ti,ab OR (retrorectus).ti,ab OR (sublay).ti,ab OR
(Rives-Stoppa).ti,ab OR (Rives Stoppa).ti,ab)) AND (exp *’ABDOMINAL WALL HERNIA'/ OR (hernia).ti,ab)

Records identified through database
searching (n=796)

!

Records after duplicates removed
(n=568)

!

Records screened (titles and abstracts)
(n=568)

!

Full-text articles assessed for eligibility
(n=19)

!

Articles included
(n=7)

Fig.1. Flowchart of the literature search.

AIM

This systematic review and meta-analysis were set up to compare
safety and effectiveness of eTEP and IPOM in patients undergoing
MIVHMR.

METHODS

Search strategy

The study was prospectively registered with PROSPERO (CRD
42021288563) and conducted according to the Preferred Reporting
Items for Systematic Review and Meta-Analysis (PRISMA)
guidelines [5].

The search terms were devised to cover technical aspects of MIVHMR
to identify studies that provide direct comparison of €TEP and IPOM
or modifications of these approaches. This was performed by using
the following text words (including their synonyms/ variants) and
Medical Subject Headings (MESH terms): laparoscopy, ventral hernia
repair, incisional hernia repair, umbilical hernia repair, eTEP, IPOM,
retro-muscular, retro-rectus, Rives-Stoppa. The search terms were
combined using the Boolean AND/OR operators.

Medline, Embase, CINAHL were comprehensively searched. The
initial database searches encompassed studies published in English
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from the inception date of each database to 31 of November
2021. Second search was run on the 1** of March 2022. In order to
ensure that all relevant studies were identified, no restrictions were
placed on the date of publication or regional state. Two reviewers
identified relevant articles that provided direct comparison of
€TEP and IPOM and modifications of these techniques in patients
undergoing MIVHMR. Reference lists of all retrieved articles were
manually searched to identify additional studies. Complete search
algorithms for each database are available in Tab. L.

Studies published in English that fulfilled the following criteria were
included: (1) studies that compared €TEP and its modifications with
IPOM and its modifications in MIVHMR, (2) full text manuscripts.

Exclusion criteria

Studies were excluded from analysis: (1) studies in which it was not
possible to extract data from the published results, (2) the studies
contained re-published data, (3) studies published in other language
than English, and (4) publications that are editorials, comments,
letters, review articles, conference abstracts, retractions, case reports.

Outcome measures

Primary outcomes for this study were major complications at up to
2 years post-operative. Major complications were defined as
a composite outcome of surgical-site occurrences requiring
procedural intervention (SSOPI), readmission to hospital,
recurrence, reoperation or death. Readmission was calculated as
an independent major complication event irrespective whether this
was associated with any interventions or not. Secondary outcomes
included: intraoperative complications, surgical site occurrence
(SSO), SSOP], postoperative ileus, duration of surgery, postoperative
pain. SSO included surgical site infections (SSI), seroma, wound
dehiscence, enterocutaneous fistula, wound cellulitis, non-healing
incisional wound, fascial disruption, skin or soft tissue ischemia,
skin or soft tissue necrosis, wound serous or purulent drainage,
stitch abscess, seroma, hematoma, and infected or exposed mesh
[6]. SSOPI was defined as wound opening or debridement, suture
excision, percutaneous drainage, or mesh removal [6]. Postoperative
pain was assessed at 24 hours and 7 days.

Study selection

Study eligibility assessments, methodological quality assessments
were independently performed by two investigators (YT and VT)
using a standardized data form according to the predetermined
selection criteria. Differences of opinion were resolved by consensus
with the senior author (AK).
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eTEP IPOM Risk Difference Risk Difference

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
Bellido Lugue, et al. 2 40 6 39 11.0% -0.10[0.24, 0.03] =
Bui, et al. 3 29 4 43 T7% 0.11 [F0.086, 0.28]
Jain, etal. 2 30 0 30 142% 0.07 [0.04,017] 1
Joshi, etal. 0 30 1 30 17.0% -0.03 [-0.12,0.058) — 1
Kudsi, et al. 1 68 4 68 21.4% -0.04 [F0.11, 0.02] ——r
Kurnar, et al. 4 46 0 46 16.7% 0.08 [-0.00, 0.18] |
Penchey, et al. 1 27 2 27 121% -0.04 [-0.16, 0.08] —_—
Total (95% CI) 270 283 100.0% 0.00 [-0.05, 0.06]
Total events 16 1%

T "~ p= 3 2 - - o = 4 i 4 4
Heterogeneity: Tau®= 0.00; Chi*=12.18, df= 6 (P = 0.06); F=51% 02 01 ) 0 02

Test for overall effect: Z= 0.06 (P = 0.95) eTEP IPOM

Fig. 2. Major complications.

Tab. I1. Patients’ characteristics.

Penchey, et al. [14] *58.7 +11.7; 55.6 +14.1 55.5;59.2 *25.143.9;27.1+3.2 29.6;22.2 *71.4 +47.1;76 +53.2 M1-Ms
Kudsi, et al.13] ¥56.5+15.9; 57.8 +12.7 52.9; 50 *31.6+7;31.2+5.7 58.8;41.2 **15.7 (11.7-23.5) Medial lateral/both
12.5(3.9-24.3)

Kumar, etal. [15] *44.24 +7.45; 45.7 7.64 63; 63 *28.6 +4.15;30.57 +4.22 60.9;54.3 *3.89+0.85; 4 +0.76 M1-Ms

Bellido Luque, etal.[11]  *60.1+12.3;54.9 +17.1 NP *27.245.0;26.8 +4.7 53;35 *62.9 +23.4;57.3 +24.0 Midline

Bui, etal. [12] 57 (48-69); 57(49.5-67) 55.2;51.2 *30.5(27.3-32.8); 79.3;60.5 ©9.147.2;11.84+18.9 M2, M3, 12,13
30.5(27.3-34.3)

Joshi, etal. [10] *36;41 60; 50 NP NP NP NP

Jain, etal. [16] *47.9413.2;47.1410.9 47;40 ¥27.9#1.5;28.0+1.6 53.8; 50 1.7 45.7;9.545.3 M2-M4

*Mean & standard deviation, **Median & interquartile range, NP—not provided; eTEP —extended totally extraperitoneal repair; IPOM —intraperitoneal onlay mesh repair.

Tab. I1l. Sample size, characteristics of studies and interventions.

Penchey, et al. [14] O-RS 27/27 Lap Yes/no polypropylene medium weight macroporus mesh to cover the
whole retro-rectus space without any fixation; PTFE mesh secured
to the abdominal wall using double crown technique without
transfascial sutures with at least 5 cm coverage of the defectin
every direction.

Kudsi, etal. [13] O-RS 68/68 Rob Yes/yes Polypropelene, polyester, ePTFE mesh, 94.1% not fixed. Mesh/
Defect ratio: **16.9 (13.3—24.5); Polypropelene, polyester, ePTFE,
absorbable all with fixation using absorbable sutures. Mesh/Defect
ratio: ¥*9.4 (7.5—-20.2).

Kumar, etal. [15] O-P 46/46 Lap Yes/yes medium weight polypropylene mesh with minimum 5 cm of
overlap of the defect in each direction usually without any
fixation; Composite (polyester mesh along with a second layer
of anti-adhesive absorbable barrier of collagen) fixed using four
transfascial and intracorporeal sutures with nylon suture material
No. 2—0 (ethilon) with at least 5 cm overlap.

Bellido Luque, etal.[11]  O-RS 40/39 Lap Yes/yes Low-weight polypropylene mesh (Optilene® Mesh elastic, B. Braun)
with fixation using Cyanocrylate glue (Histoacryl®, B. Braun),
self-adhesive mesh (Parietex Progrip®, Medtronic). Complete cover
of retrorectus space; PTFE-c mesh (Omyra® mesh, B. Braun) Non-
absorbable, fixation with helicoidal sutures placed at 3 cm intervals
(ProtackTM, Medtronic) in a double-crown fashion. The radius of
the mesh was four times the radius of the defect) in the horizontal
and vertical axis.

Bui, etal. [12] O-RS 29/43 Lap Yes/yes macroporous polypropylene mesh to cover all retro-rectus cavity
and no fixation; composite mesh fixed with non-absorbable tacks
in a double-crown technique with at least 5 cm overlap to each side.

Joshi, etal. [10] RCT 30/30 Lap NP NP

Jain, etal. [16] RCT 30/30 Lap Yes/Yes heavyweight polypropylene mesh; dual mesh 5 cm overlap and
doble crowning tacks.

**Median & interquartile range, O-RS—observational retrospective, O-RS—observational retrospective; O-P—observational prospective; RCT —randomized controlled trial; Lap—laparoscopic;
Rob—robotic; NP—not provided.
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Tab. IV. Newcastle-Ottawa score for observational studies.

Bui, etal. [12] ik
Kudsi, et al. [13]
Penchev, et al. [14]
Bellido-Luque, et al. [11]

Kumar, etal. [15]

Data extraction

Data from each study reporting the outcomes of interest were
extracted by two independent reviewers (NP, VT). The extracted
data included the following: the basic characteristics of the study,
including authors, year, sample size; the basic patient characteristics;
characteristics of hernia; technical characteristics of surgery and mesh
characteristics; comparative outcomes. Disagreement was resolved
by discussion to reach a consensus; if an agreement between the two
reviewers could not be reached, a third person (AK) was involved.

Risk of bias assessment

All studies were independently assessed by two investigators for
quality and validity using the Newcastle — Ottawa score, in which
patient selection, comparability of the study groups, and assessment
of outcome were scored respectively and then these scores were
added up to get a total score. The maximum total score obtained by
this scoring system was 9, and studies with scores >7 were defined as
high quality [7]. Cochrane Risk of Bias Tool 2 Algorithm was used for
randomized controlled studies with the effect of principal interest
being assignment to intervention at baseline [8]. Disagreements in
the quality assessment were resolved by consensus.

Statistical analysis

All statistical analyses were performed using Revman software, ver-
sion 5.3 (Cochrane Collaboration, The Nordic Cochrane Centre, Co-
penhagen). Meta-analysis was performed for primary outcomes as
well as for secondary outcomes. Random-effects models to analyze
data was used. Risk difference (RD) were calculated for dichotomous
outcomes. A 95% confidence interval (CI) was recorded. Statistical
heterogeneity was assessed using the I2 test statistic [9].

RESULTS

Description of study selection

The predefined search strategy captured 796 potentially relevant pub-
lications. In total, 228 duplicate studies were removed. After titles
and abstracts screening, additional 549 studies were excluded. After
full text screening of 12 studies were excluded. The full texts of the
remaining 7 studies were reviewed and subsequently confirmed to
be eligible to be entered into the review and meta-analysis [10-16].
The PRISMA flow diagram of this process is shown in Fig. 1.

Study characteristics

Five observational studies and two RCTs enrolled 553 participants
that were included in the analysis [10-16]. All studies included
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o 6

9
s
o 7
o 5

patients who underwent MIVHMR repair using eTEP technique
(or its modification) and IPOM technique (or modification of the
IPOM). Overall, 270 and 283 patients were allocated and received
intervention in the eTEP group and IPOM group, respectively.
The main characteristics (patient and surgery related) of studies
are provided in Tab. IT.-IIL.

Risk of bias

Assessment of quality was based on journal articles. The risk of
bias summary data is provided in Tab. IV.-V.

Primary outcomes
Major complications

In the study of Joshi et al. one patient from the IPOM group
developed recurrence [10]. In the study of Kudsi et al., one
patient in the €TEP group required percutaneous abscess drainage
because of superficial SSI [13]. In the IPOM group, however,
one patient developed superficial SSI, and one patient developed
a deep SSI and wound dehiscence. Both patients were treated with
drainage and antibiotic medication [13]. The other two patients
with major complications in the IPOM group required mesh
excision and primary closure of incision due to mesh infection, and
exploratory laparotomy for small bowel obstruction, respectively
[13]. In the study of Penchev et al. there was one readmission
and one recurrence in IPOM group and in the eTEP group there
was single episode of outpatient ultrasound-guided aspiration
[14]. In the study of Bellido et al. in the eTEP group there was
an episode of one postoperative retrorectus haematoma which
required reoperation for haematoma removal. There was also
one case of limited umbilical burned skin in the €TEP group. The
devitalised navel skin was removed, and the wound was healed using
a povidone iodine dressing. Five patients in the IPOM group were
readmitted with paretic ileus. There was also one recurrence in the
IPOM + group [11]. In the study of Bui et al. in the IPOM group
there were four episodes of readmission. In the eTEP group, five
patients were readmitted, and one patient had a major complication
with post- operative small bowel obstruction, which required
emergency operative intervention. The obstruction was due to
a defect in the posterior rectus sheath through which the bowel
strangulated. In the study of Jain et al. one patient in the eTEP
group was readmitted and had exploratory emergency laparotomy
which identified dehiscence of the posterior rectus sheath and
small bowel strangulation. In the study of Kumar et al. two patients
were readmitted with recurrence. The cause of recurrence was
posterior rectus sheath dehiscence in both the cases. Both patients
were operated for this. No difference between two techniques
was found when RD of major complications as a composite
outcome was calculated (RD 0.00 [-0.05, 0.06], p = 0.95) (Fig. 2.).
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A
eTEP IPOM Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Bellido Lugue, et al. ] 40 14 39 129% -0.21 [-0.40,-0.02)
Bui, et al. ] 29 ] 43 132% 0.07 [-0.11, 0.25) .
Jain, et al. 2 30 ] 30 13.7% -0.13 [F0.30,0.04) —T
Joshi, etal. 4 30 0 30 152% 0.13[0.00,0.27] -
Kudsi, et al. 4 68 15 68 159% -0.16 [-0.28,-0.05) ——
Kumat, et al. 8 46 0 46 158% 0.17 [0.06, 0.29] ———
Penchey, et al. 4 27 3 27 13.3% 0.04 [-0.14,0.22) ——
Total (95% Cl) 270 283 100.0% -0.01 [-0.13,0.12] <
Total events 34 44
Heterogeneity: Tau?= 0.02; Chi*= 29.94, df=6 (P =< 0.0001); *= 80% 5_1 —D= 5 5 015 15
Test for overall effect: Z=0.15 (P = 0.88) ’ eTEP IPOM ’
B
eTEP IPOM Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% Cl
Bellido Lugue, et al. 2 40 0 39 11.8% 0.05[-0.03,0.13]
Bui, et al. 1 29 0 43 10.9% 0.03[-0.05 012
Jain, etal. 1 30 0 30 10.0% 0.03[0.05 012
Joshi, et al. 0 30 0 30 19.6% 0.00 [-0.06, 0.06]
Kudsi, et al. 1 68 3 68 24.0% -0.03 [-0.09, 0.03] b
Kumar, et al. 2 46 0 46 155% 0.04 [[0.03,0.11] =
Penchey, et al. 1 27 0 27 8.2% 0.04 [[0.06, 0.13]
Total (95% CI) 270 283 100.0% 0.02 [-0.01, 0.04] e
Total events 8 3
Heterogeneity: Tau®= 0.00; Chi*= 4.55, df= 6 (P = 0.60); IF= 0% t i t t
Testfor overall effect: Z=1.11 (P = 0.27) 0 'U'SEEP UIPODMDS 0l

Fig.3. (A) SSO; (B) SSOP!I.

SSO &SSOPI

Meta-analysis of SSOs was performed separately from major
complications outcome. This did not identify any difference between
2 techniques for SSO and SSOPI (Fig. 3A.-3B.).

Intraoperative complications

In the study of Bellido et al. intraoperative small bowel serosal tears
were reported in two case and one patient had inferior epigastric
vessel injury with subsequent bleeding due to tacker fixation in
IPOM group. In all three cases complications were dealt with
intraoperatively without changing of initial approach [11]. No
intraoperative complications were reported for eTEP group [11].

In the study of Jain et al. three patients with severe adhesions in
the eTEP group were converted to IPOM/ laparoscopic-assisted
IPOM and there were no conversions in the IPOM group [16]. There
was no report of bowel or vascular injury in either of groups [16].
In the study of Kudsi et al. all of the intraoperative complications
were serosal intestinal injuries occurred during the lysis of dense
intraabdominal adhesions. None of these injuries were full-thickness
and all were repaired intra- operatively using absorbable suture
[13]. In the study of Penchev et al. one patient in the €TEP group
had bleeding more than 100ml [14]. Due to heterogeneity of
intraoperative complications with regards to their severity and
impact on postoperative recovery we did not find it appropriate
to perform a meta-analysis on this outcome.

POL PRZEGL CHIR 2024; 96 (2): 59-67

Postoperative ileus

There was no difference in the incidence of postoperative ileus
between two groups (Fig. 4.).

Duration of surgery

ETEP was found to require significantly longer time to complete
in comparison to IPOM (MD 40.10 [27.28, 52.91], p<0.01)
(Fig. 5.).

Postoperative pain

The study of Bui et al. analysed the requirement for postoperative
transversus abdominis plane block, epidural analgesia and other
additional medications [12]. It found that the need for abdominis
plane block and epidural analgesia was significantly higher after
IPOM compared to €eTEP-RM (33% vs. 0%, p = 0.002), while there
was no significant difference between the groups considering the
need for additional analgesic medication (23% vs. 14%, p = 0.489)
[12]. The study of Kumar et al. found that mean postoperative
parenteral analgesic requirement was significantly higher in the
IPOM group [15]. Three studies compared early postoperative pain
using visual pain scores (VAS — visual analogue score) [11, 15, 16].
It was found that patients in eTEP group had less postoperative pain
at 24 hours after surgery (St Mean Difference -3.05 [-4.81, 1.29],
p<0.01) (Fig. 6.) and 7 days after surgery (St Mean Difference -2.77
[-4.78, 0.75], p<0.01) (Fig. 7.).
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eTEP IPOM Risk Difference Risk Difference
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Bellido Lugue, et al. 0 40 5 39 11.7% -0.13[-0.24,-0.02]
Bui, et al. 1 29 0 43 16.3% 0.03[-0.05012 —r e
Jain, etal. 0 30 0 30 21.0% 0.00 [-0.06, 0.06] —
Joshi, et al. ] 30 3 30 10.7% -0.10[-0.22, 0.02] —_—
Kumar, et al. 0 46 0 46 26.4% 0.00 [-0.04, 0.04] ——
Penchey, etal. 0 27 1 27 14.0% -0.04 [-0.13, 0.086] —
Total (95% Cl) 202 215 100.0% -0.03 [-0.07, 0.02] <

Total events 1 ]
Heterogeneity; Tau*=0.00; Chi*=11.01, df=5 (P = 0.08); F=55%

01 0 01 02

Test for overall effect Z=1.04 (P = 0.30) 0 eTEP IPOM
Fig. 4. Postoperativeileus.
IPOM eTEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Bellido Lugque, et al. 106.8 205 40 B1.4 18 39 19.4% 4540([36.90, 53.90] -
Bui, etal. 1034 268 29 824 383 43 16.4% 21.00 [5.96, 36.04] ——
Jain, et al. 996 226 30 571 1841 30 186% 4250([31.91,53.09 —&=
Kudsi, et al. 995 56.98 68 80 56.98 68 14.4% 19.50 [0.35, 38.65] =
Kumar, et al. 107.52 23.44 46 7583 8.35 46 19.9% 31.69[24.50, 38.88] i
Penchev, et al. 186 62 27 90 N 27 11.3% 96.00([69.85,122.19] _—
Total (95% CI) 240 253 100.0% 40.10 [27.28, 52.91] <>
Heterogeneity: Tau®= 201.28; Chi*= 33.93, df=5 (P = 0.00001); F= 85% t t t t
Testfor overall effect. Z=6.13 (P < 0.00001) e Al eTEPUIPOM " Tie

Fig. 5. Duration of surgery.

Tab. V. Risk of Bias tool 2.

Joshi,etal.[10] High High High

Jain,etal.[16]  Low Low Low

Assessment of reporting biases

According to the Cochrane guidelines, we were unable to assess the
reporting biases because there were fewer than 10 trials included
in the analysis.

DISCUSSION

Our study confirmed that both techniques have no superiority of
one over another in terms of major postoperative complications.
Neither of two techniques were associated with death,
cardiopulmonary or thrombotic complications and overall can
be considered safe. Both techniques were not associated with
significant intraoperative complications and rate of conversion
from the initial surgical plan was low. Based on the result of
our study, both techniques have equal safety profile. Reported
complications in our study may not represent true incidence of
events as our study was limited to inclusion of publications that
directly compared two techniques and did not include case series,
registries or single arm studies. It should be borne in mind that
eTEP is technically challenging operation and in unexperienced

64

High Some concern High

Low Low Low

hands or low volume centers rates of complication may be
much higher compared to incidence from studies included in
our review. Complication related to the dehiscence or failure
to close the posterior layer which constitutes technical error
were observed exclusively in €TEP group, despite all operations
performed by experienced surgeons in high level centers. ETEP
was found to take significantly longer to perform which leads
but not limited to increased costs of the operation. However,
eTEP technique requires less expensive polypropylene mesh
and does not require any fixation device which provides cost
reduction in comparison to IPOM.

Our study has some limitations. The main limitation of the study
was clinical heterogeneity related to patients’ characteristics,
hernia characteristics, operative techniques. Majority of studies
utilized laparoscopic approach in surgery for both techniques,
except study of Kudsi et al. where robotic approach was used.
Different studies used different prosthetic mesh and fixation
materials as well as techniques of fixation differed. Fixation
techniques alter severity of postoperative pain and hence may
have biased our findings favouring eTEP in early postoperative
pain outcome [17].
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eTEP IPOM Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% Cl
Bellido Lugue, et al. 138 34 40 244 17 39 329% -3.89[-4.65,-3.13] -
Jain, et al. 45 08 30 55 06 30 33.9% -1.40[-1.96,-0.83] -
Kumar, et al. 28 062 46 587 0.9 46 33.2% -3.91 [-4.62,-3.20] -
Total (95% CI) 116 115 100.0%  -3.05[-4.81,-1.29] i
Heterogeneity: Tau?= 2.30; Chi*= 40.72, df= 2 (P < 0.00001); P= 95% _150 55 b é 1=0
Test for overall effect: Z= 3.40 (P = 0.0007) eTEP IPOM

Fig. 6. Postoperative pain VAS 24h.

eTEP IPOM Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bellido Lugue, et al. 54 21 40 172 26 39 32.4% -495[-5.86,-4.04] -
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Fig.7. Postoperative pain on day 7.

Two major modifications of IPOM included in the study were IPOM
with and without fascial closure. However, we believe that this does
not introduce additional heterogeneity as latest meta-analysis did
not demonstrate significant difference in outcomes between fascial
defect closure and no-closure groups in IPOM surgery [18].

We have identified two other systematic reviews which performed
comparison analysis of IPOM and eTEP in ventral and incisional
hernia mesh repair [19, 20]. To the best of our knowledge, both studies
did not have study protocol published before the commencement
of the projects. Both studies were published after the protocol of
our study was published. The study of Yeow et al. analysed safety of
IPOM vs extraperitoneal mesh placement techniques in MIVHMR
with subgroup analysis of IPOM vs eTEP [19]. Outcomes of interest
were SSI, seroma, hematoma, readmission, and recurrence [19]. There
was no difference found in the studied outcomes [19]. The study of Li
et al. provided comparison in the rate of seroma, haematoma, acute
postoperative pain, intraoperative complications, postoperative ileus
and length of hospital stay for patients undergoing eTEP vs IPOM
in MIVHMR [20]. There was no significant difference concerning
the incidence of seroma, hematoma, intraoperative complication,
and postoperative ileus found between two tenchiques [20].
The eTEP technique was found to show significantly lower acute
postoperative pain and shorter hospital study but a longer operative
time [20]. In our study we aimed to adhere to proposed standards
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