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Abstract
Background: Inguinal hernia repair is one of the most common elective general surgical procedures globally. No agreement exists
on the optimal mesh fixation method for laparoscopic TAPP repair. Permanent mechanical devices may cause chronic pain, while
suture fixation is less costly and avoids metallic implants, though supporting evidence remains limited. Objective: To compare
early surgical outcomes—operative time, postoperative pain, hospital stay, complications, return to activity, and 3-month
recurrence—between TAPP repair with suture fixation (group A) and absorbable tacker fixation (group B). Methods: A
retrospective cohort study of 100 patients undergoing TAPP inguinal hernia repair at a teaching hospital (September 2022—
December 2025). Fifty patients received suture fixation (Group A) and 50 received absorbable tacker fixation (Group B). All
patients received a standard 10%15 cm polypropylene mesh with a 3-month follow-up period. Results: Groups were comparable in
age, hernia type, and laterality. Operative time (64.0+20.0 vs. 58.0+30.0 min; p=0.291) and hospital stay (1.5+0.5 vs. 1.6+0.3 days;
p=0.229) did not differ significantly. Return to full activity was faster in Group A (7.0+2.0 vs. 8.0+2.0 days; p=0.014).
Scrotal/thigh pain occurred exclusively in Group B (20.0% vs. 0%; p=0.001). Wound infection was more frequent in Group A
(14.0% vs. 0%; p=0.012). No recurrences or chronic pain were observed at 3 months. Conclusions: Suture and absorbable tacker
fixation showed comparable operative time, hospital stay, and short-term recurrence. Suture fixation reduced acute neural irritation
and shortened recovery but was associated with more wound infections.
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INTRODUCTION necessary for the appropriate positioning of the mesh

during the initial weeks until fibrous tissue ingrowth
The operation for repair of inguinal hernias occurs in occurs. Titanium tacks have traditionally been used
excess of 20 million times per year globally, being the for fixation, providing reliable support; however, the
most common elective procedure of general surgery tension required to deploy these tacks is known to
[1]. Comparative data favor laparoscopy over the increase the risk of periosteal injury and the trapping
open Lichtenstein procedure with regard to less of the genitofemoral and lateral femoral cutaneous
postoperative pain, earlier return to work, and low nerves in the triangle of pain [5, 6]. Moderate to
incidence of chronic groin pain [2,3]. However, a severe chronic groin pain after laparoscopic inguinal
more controversial issue arises: if the choice is made hernia surgery has been found in 10—12% of patients,
in favor of laparoscopic TAPP repair, how should the often lasting several years [5,7]. Absorbable tackers,
mesh be fixed into the preperitoneal space? made from polyglycolic acid or polylactic acid, have
Laparoscopic TAPP repair proceeds according to the been designed to overcome this problem, removing
anatomical concept of Stoppa, when the big piece of the metal component of the mesh without
mesh is introduced into the myopectineal orifice of compromising its rapidity of application [8,9]. Yet
Fruchaud to cover the internal ring, Hesselbach's another method is suturing, which involves no metal
triangle, and femoral ring [4]. Proper fixation is implants, is known to surgeons, and costs
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significantly less than specialized tacking devices
[6,10,11]. The 2023 HerniaSurge guideline update has
confirmed that non-fixation can be safely utilized for
small direct and indirect hernias (EHS grades L I-II
and M I-II) without going so far as to recommend
against fixation for large defects [12]. Therefore, in
most practical medical situations, the surgeon has the
discretion to choose the fixation method. Rancke-
Madsen et al. performed a systematic review (2025)
based on 31 randomized controlled trials and revealed
that there was no benefit of any fixation approach
with regard to the recurrence, chronic pain, operation
duration, and complication rate; however, there were
significant differences among the methods, type of
meshes, and follow-up periods used in the trials [13].
Comparative data about fixation strategies for Middle
East patients, in general, are scarce. Patients in such
countries are usually young and work in physically
demanding jobs and have limited expenses on the
surgical devices; all these factors might affect the
choice of fixation procedure and its interpretation.
This study fills this gap by retrospectively analyzing a
cohort of patients undergoing suture and absorbable
tacker fixations in TAPP repair at the
tertiary Teaching Hospital for 39 months.

METHODS
Study design and participants

The current retrospective cohort study was performed
in the Department of General Surgery, Teaching
Hospital, on the patients who underwent treatment
between September 2022 and December 2025. One
hundred twenty patients operated with the use of the
TAPP technique during the study period were selected
through reviewing their patient files for inclusion in
this study. Twenty patients (16.7%) were not
included: eight patients due to extensive previous
abdominal/pelvic surgeries, seven due to incomplete
records, and five due to advanced age with multiple
comorbidities (Figure 1).

Patients with inguinal hernia
Undewent TAPP repair
Identified from hospital records
(n=120)

Cohort included (n=100)

Group B (n=50)
Absorbable Taker
Fixation

I

Complete 3-month follow.up
(n=50)

Analyzed at 3 months
(n=50)

Figure 1: STROBE-style flow diagram of patient identification,
group allocation, and follow-up.

Excluded (n=20)

 Prior extensive abdominal/
pelvic Surgery (n=8)

* Incomplete follow-up (n=7)

* Advanced age with
comorbidity (n=5)

Group A (n-50)
Suture Fixation

C lete 3 th follow-

(n=50)

Analyzed at 3 months
(n=50)

The eligible participants had to be >18 years old and
diagnosed with either a primary or recurrent inguinal
hernia through open repair [18,19]. Exclusion criteria
comprised any previously performed laparoscopic

263

Suture vs. tacker fixation in TAPP repair

inguinal hernia repair and/or absolute
contraindications for laparoscopy, such as severe
cardiopulmonary disease, uncontrolled

coagulopathies, and end-stage liver disease with
portal hypertension.

Group allocation

Patient classification was retrospective according to
the operation notes, whereby Group A consisted of
suture fixation, while Group B included absorbable
tacker fixation. The selection of the fixation method
was based on surgeon preference and device
availability rather than any predefined allocation
method. Neither patient received both methods, and
all 100 patients had full operative and follow-up
notes.

Preoperative assessment

All patients underwent a standard preoperative
assessment comprising complete blood count,
coagulation screen, liver and kidney function tests,
fasting blood sugar, chest X-ray, and abdominopelvic
ultrasound. Electrocardiography was performed for
patients above 40 years of age. Patients with
symptoms of chronic airway obstruction underwent
spirometry. The type of hernia (indirect or direct) and
laterality (unilateral or bilateral) were determined
clinically; ultrasound was added in cases of unclear
anatomy.

Surgical procedure

The surgeries were performed under general
anesthesia by two surgeons, each with experience of
more than 50 TAPP operations, using a three-port
technique. An infraumbilical 10 mm port was used for
a 30-degree laparoscope, and two 5 mm lateral ports
were placed at the umbilical level lateral to the rectus
sheath. Pneumoperitoneum was created with 12
mmHg of CO: pressure. Diagnostic laparoscopy was
performed first, followed by a transverse peritoneal
incision approximately 2-3 cm above the hernial
defect. Preperitoneal dissection was performed
medially and laterally, carefully avoiding the triangle
of doom and triangle of pain [4]. The hernia sac was
reduced under gentle traction; long sacs were
dissected where complete reduction risked injury to
the vas deferens or nearby vessels. A standard 10x15
cm polypropylene mesh from the same manufacturer
was placed over the myopectineal orifice with 2 cm
overlaps in all directions (Figure 2) [20]. In group A
(suture fixation), the mesh was fixed with 2-0 non-
absorbable polypropylene sutures (Prolene or
equivalent) from Cooper's ligament inferiorly to the
conjoint tendon superiorly (Figure 2B) [15,21]. The
peritoneal flap was closed using a continuous 3-0
absorbable polyglactin suture. No tacking devices
were used. In group 2 (absorbable tacker fixation), the
mesh was fixed using an absorbable polyglycolic acid
tacker from Cooper's ligament and the conjoint
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tendon, and the peritoneal flap was closed with the
same tracker. The maximum number of tackers per
patient was restricted to < 8.0 [8,22].

~ d 9 v 3 o
Figure 2: Intraoperative views of polypropylene mesh placement in
the preperitoneal space (A), and suture fixation of the mesh (B).

QOutcome measurements

Primary outcomes were operative duration in minutes
(incision to closure), immediate postoperative pain
measured using the Visual Analog Scale (VAS, 0-10)
at 6 and 24 hours, and duration of hospital stay
[21,23]. Secondary outcomes included intraoperative
complications (visceral injury, vascular bleed, open
conversion), postoperative complications (wound
infection per CDC criteria, seroma, hematoma,
urinary retention), scrotal and thigh pain at one week
and one month, chronic pain (VAS >3 after 3
months), groin or scrotal numbness, hernia recurrence
(clinical and ultrasonographic) at one and three
months, and time to resume regular daily activities
[24].

Ethical considerations

The local institutional ethics committee had approved
this research (IRB Ref: 223, approved on 22
November 2022) and waived individual written
informed consent for retrospective analysis of de-
identified clinical data in accordance with the
Declaration of Helsinki [14]. Informed consent for
surgery had been signed by all patients during their

surgery.
Statistical analysis

The study included all consecutive patients who
underwent TAPP repair at the study center within the
review period, yielding 100 patients (50 per group).
Data analysis was performed using IBM SPSS
Statistics version 23. Continuous normally distributed
variables are reported as mean * standard deviation
(SD). Categorical variables are expressed as numbers
(n) and percentages. Between-group comparisons
used an independent-samples t-test for continuous
variables and a chi-square test (Fisher's exact test
when expected cell count <§5) for -categorical
variables. Statistical significance was set at p< 0.05.

RESULTS

All 100 participants had complete data with no losses
to follow-up. Age ranged from 18 to 60 years, with a
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mean of approximately 40 years in each group (p=
0.853). Sex distribution differed significantly: Group
A included 7 females (14.0%), while Group B
comprised only males (p= 0.006) (Table 1). Indirect
hernia was the predominant type (70/100, 70.0%), and
the majority had unilateral hernia (83.0%). No other
baseline differences were statistically significant. The
mean operative time for unilateral cases was 64 + 20
minutes in group A versus 58 + 30 minutes in group B
(p= 0.291); for bilateral cases it was 120.85 + 22.5
versus 108.17 + 25.1 minutes (p= 0.294). Minor
intraoperative bleeding occurred in three Group B
patients (6.0%), managed laparoscopically without
conversion (p= 0.242).

Table 1: Baseline demographics and hernia characteristics by
fixation group (n=50 in each group)

. Group A Group B

Variable (Suture) (Tacker) p-value
Age (year) 40.2+10.4 39.8+11.1  0.853**
Age range 18-58 20-60 —
Sex: Male/Female (%) 43/7(86/14)  50/0(100/0) 0.006*
Hernia type: Indirect 33(66) 37(74.0) 0.383*
Hernia type: Direct 17(34) 13(26) —
Laterality: Unilateral 43(86) 40(80) 0.424%*
Laterality: Bilateral 7(14) 10(20) —

Values are presented as frequency, percentage, and mean+SD. *
Fisher exact test; ** unpaired t-test.

No visceral injuries or conversions occurred in either
group (Table 2). Port-site wound pain at 24 hours was
universal in both groups (100%). Scrotal and thigh
pain occurred in 10 group B patients (20.0%) versus
none in group A (p= 0.001). All affected patients
recovered by 2 months, and no patient met criteria for
chronic pain at the 3-month follow-up (Table 3).

Table 2: Operative outcomes and intraoperative complications by
fixation group (n=50 in each group)

Variable Group A Group B p-value
Op. time Unilateral (min) 64+20 (n=43) 58+30 (n=40) 0.291%**
. . . 120.85+22.5 108.17+25.1 o
Op. time Bilateral (min) (n=7) (n=10) 0.294
Intraoperative %
complications: None 30(100) 4704) 0.242
Intraoperative bleeding 0(0.0) 3(6.0) —
Visceral injury 0(0.0) 0(0.0) —
Conversion to open 0(0.0) 0(0.0) —

Values are presented as frequency, percentage, and mean+SD. *
Fisher exact test; ** unpaired t-test.

Table 3: Postoperative pain outcomes by fixation group (n=50 in
each group)

Variable Gr/(;up Gr]c;up p-value*
Wound pain (24h): Yes 50(100)  50(100) 1.0
Scrotal/thigh pain: Yes 0(0.0) 10(20) 0.001
Chronic pain at 3 months: Yes 0(0.0) 0(0.0) 1.0
Pain requiring analgesia >2 weeks 0(0.0) 0(0.0) —
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Values are presented as frequency and percentage. * Fisher exact
test.

The mean hospital stay was 1.5 + 0.5 days in group A
versus 1.6 £ 0.3 days in group B (p= 0.229). Time to
return to full daily activities was significantly shorter
in group A (7.0 £ 2.0 vs. 8.0 £2.0 days, p= 0.014).
Wound infection occurred in 7 group A patients
(14.0%) and none in group B (p= 0.012). No seroma,
hematoma, urinary retention, or hernia recurrences
were recorded in either group (Table 4, Figure 3).
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Table 4: Postoperative recovery and complications by fixation
group (n=50 in each group)

Variable Group A GroupB  p-value

Hospital stays (day) 1.5+0.5 1.6£0.3  0.229%*
Return to activity (day) 7.0£2.0 8.0£2.0  0.014**
Wound infection 7(14) 0(0.0) 0.012
Seroma 0(0.0) 0(0.0) —
Hematoma 0(0.0) 0(0.0) —
Urinary retention 0(0.0) 0(0.0) —
Hernia recurrence at 3 months 0(0.0) 0(0.0) 1.0

Values are presented as frequency, percentage, and mean+SD.
*Fisher exact test; ** unpaired t-test.

20%
20.0

mmm Group A (Suture)
== Group B (Tacker)

0.0

Scrotal/thigh Wound
pain infection

Intraoperative
bleeding

Figure 3: Incidence of scrotal/thigh pain, wound infection, and
intraoperative bleeding by fixation method.

DISCUSSION

The main finding of this study was the absence of a
significant difference between suture and absorbable
tacker fixation for primary outcomes (operative time,
length of stay, and 3-month recurrence) in 100
patients followed for up to 3 months. Although this
may suggest clinical equivalence, it must be
interpreted cautiously given the non-randomized
retrospective design and the absence of a formal
equivalence or non-inferiority framework. The
relatively small per-group sample size and non-
random assignment of the fixation method raise the
possibility of type II error. Nevertheless, the finding
aligns with  prior  meta-analyses [6,23].
Riemenschneider et al. [25] found no additional
recurrence risk with non-fixation in TAPP repair, and
Dong et al. [26] reported similar findings for TEP
repair. The updated 2023 HerniaSurge guidelines
similarly support non-fixation for selected small
defects [12,27,28]. The current data showed a clear
early neural irritation signal, which is consistent with
genitofemoral or lateral femoral cutaneous nerve
irritation caused by tacker deployment near the
triangle of pain [5,6]. While all cases resolved within
2 months as the tackers degraded, this short-term
morbidity is clinically meaningful [8]. Ferrarese et al.
[15] similarly reported fewer neural pain events in
suture cohorts. Operative time comparison aligns with
available literature. The mean unilateral operative
time of 64 minutes in group A is consistent with 74.4
minutes reported by Ferrarese et al. [15] and 83
minutes in the suture arm of Aziz et al. [21]. The
shorter mean time in Group B (58 minutes) reflects
the known efficiency advantage of mechanical
fixation, though the difference was not statistically
significant [6,23]. The demographic profile of this
cohort—mean age approximately 40 years, 93%
male—is markedly younger than the European series.
Del Papa et al. [29] reported a mean age of 54 years,
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while Satapathy et al. [16] observed peak incidence in
the 46-60-year-old age group in South Indian
populations [17]. The earlier onset in Al-Anbar likely
reflects the physically demanding occupational profile
of the region. The wound infection rate of 14.0% in
group A (versus 0% in group B) warrants careful
attention. All infections were superficial port-site
infections managed conservatively with local wound
care and oral antibiotics; no mesh infections occurred.
The increased instrument handling inherent to
intracorporeal suturing may contribute to this finding.
Strict aseptic port techniques are particularly
important in suture-based repairs. Device cost is an
established  consideration in  resource-limited
healthcare settings. Literature consistently reports
absorbable tacker systems to be significantly more
expensive than suture fixation [6,11]. As cost data
from the study institution were unavailable, no formal
cost comparison was performed; however, the
inherent cost advantage of sutures over proprietary
tacker devices is worth noting as a contextual
consideration.

Study limitations

Several limitations must be acknowledged. First, the
fixation method was selected at the operating
surgeon's discretion rather than randomly allocated,
introducing potential confounding by indication.
Second, no a priori sample size or power calculation
was performed, and no equivalence margin was pre-
specified; thus, non-significant findings should be
interpreted as lack of evidence of a difference rather
than proof of equivalence. Third, outcome data were
extracted from medical records by a non-blinded
reviewer, which may limit data validity. Fourth, the
follow-up period of three months is insufficient to
definitively characterize chronic pain outcomes. Fifth,
the significant sex disparity between groups (all
females in Group A, no females in Group B)—
attributable to non-randomized fixation selection—
restricts generalizability. Finally, the study was
conducted at a single center by two surgeons, was not
registered in any clinical trial registry, and the
elevated wound infection rate in Group A has not
been replicated in comparable literature, all of which
are inherent limitations of retrospective observational
studies.

Conclusion

There is no significant difference between suture and
absorbable tacker fixation with respect to operative
time, hospital stay, or 3-month hernia recurrence;
however, it lacks sufficient power to establish
equivalence. While sutures are inherently less costly
than proprietary tacker devices, the cost difference
was not quantitatively assessed. Based on available
data, experienced laparoscopic surgeons may consider
suture fixation as a viable alternative, with careful
attention to port-site wound management. Adequately
powered, prospective, multicenter, randomized
studies are needed to confirm these findings.
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