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Impact of mesh fixation vs non-fixation in laparoscopic
transabdominal preperitoneal inguinal hernia repair on chronic
groin pain and quality of life: a prospective randomized study
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Aim
A randomized controlled study comparing the impact of fixation vs non-fixation of
mesh in laparoscopic transabdominal preperitoneal (TAPP) inguinal hernioplasty
on chronic groin pain and quality of life of patients.
Patients and methods
This study includes 100 patients presented with primary unilateral indirect inguinal
hernia treated at Benha University Hospital from June 2016 to August 2018.
Patients were randomized to TAPP inguinal hernia repair with fixation of mesh
(group A, n=50) and without fixation of mesh (group B, n=50). Parameters
assessed included operative duration, time to early ambulation, postoperative
pain, and postoperative complications and quality of life. Assessment of pain
was done using the visual analog scale at 1 day, 3 months, and 6 months after
surgery. Evaluation of quality of life was done using the 36-item short-form health
survey 3 months postoperatively.
Results
Themean operative duration and time to early ambulation in group B (without mesh
fixation) were reduced significantly in comparison to group A (with mesh fixation).
The visual analog scale score at 1 day, 3 months, and 6 months after surgery for
group B was significantly lower than in group A. The physical function (PF), bodily
pain (BP), role physical (RP), and general health (GH) in group B were significantly
higher than group A while there is no statistically significant difference in vitality
(VT), role emotional (RE), social function (SF), and mental health (MH) between
group A and group B.
Conclusion
Mesh fixation and non-fixation in laparoscopic TAPP approach for the repair of
inguinal hernia are comparable regarding operative duration, postoperative
complications, and time to ambulation while pain scores and quality of life were
significantly better in the non-fixation group.
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Introduction
Repair of inguinal hernia is one of the oldest and most
common operations. The National Center for Health
Statistics show that about 750 000 groin herniorraphies
are performed annually in the USA. More than 80% of
these herniorraphies use mesh prosthesis and most of
the patients are operated on an outpatient basis [1].

Laparoscopic inguinal hernioplasty have been
established to be effective and safe, with minimal
postoperative groin pain, less use of analgesia, and
faster return to daily normal activity [2].

There are two common approaches for laparoscopic
inguinal hernia repair, the first one is the
transabdominal preperitoneal (TAPP) approach and
the second one is a totally extraperitoneal approach.
Wolters Kluwer - Medknow
Both of them apply the mesh in the preperitoneal
space [3].

Both approaches have potential advantages, such as
decreased pain after surgery, rapid recovery, and faster
return to normal functional status. However, the
advantages are not invariably realized; a laparoscopic
approach is not always considered minimally invasive
because of several disadvantages such as the current use
of general anesthesia, the need to traverse the
peritoneal cavity in the TAPP technique with
DOI: 10.4103/ejs.ejs_19_20
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increased risk of bowel injury, and the increase in
operative time and financial costs [4].

There are rare reports that described the complications
related to the application of tackers used for mesh
fixation such as postoperative adhesions, chronic
pain, bowel obstruction, and risk of bowel and
urinary bladder perforation [5].

Development of different complications following
laparoscopic inguinal hernioplasty such as
postoperative neuralgia, meralgia paresthetica due
to lateral cutaneous nerve of the thigh
entrapment, or periostitis can be prohibited by
avoidance of mesh fixation. Once the mesh is
fixed by the fibrous tissue, recurrences will only
develop if the position of the mesh is not
corrected anatomically, if the size of the
abdominal wall defect is large in relation to the
size of the mesh (the mesh will be cracked from
the abdominal wall) or if another abdominal wall
defect exists next to the mesh [6].

Mesh fixation vs non-fixation is still a controversy in
laparoscopic inguinal hernia repair via TAPP
approach. Till now, it is not known whether fixation
of the mesh affects the rate of recurrence and incidence
of postoperative neuralgia [7]. The aim of our study
was to compare mesh fixation with non-fixation
regarding life quality and chronic pain.
Figure 1
Patients and methods
The ethical rules of human medical research of
Helsinki, 7th revision (2013) were applied with an
informed consent from each patient after clear
explanation of the study elements was fulfilled.

This is prospective randomized controlled study. It
includes 100 adult male patients who underwent
laparoscopic TAPP primary unilateral oblique
inguinal hernia. The study was accomplished
between June 2016 and August 2018 at the General
Surgery Department, Benha University Hospitals,
Egypt. All patients were followed up for 1 year, till
August 2019. One hundred patients were blindly
randomized into two groups: group A included 50
hernias which were repaired with mesh fixation and
group B included 50 hernias which were repaired
without mesh fixation.
Trocar sites.
Inclusion criteria
Adult patients with age more than 18 years presented
with primary unilateral oblique inguinal hernia.
Exclusion criteria
The following patients were excluded:
(1)
 Age less than 18 years.

(2)
 Recurrent inguinal hernia.

(3)
 Complicated hernia.

(4)
 Huge scrotal hernia.

(5)
 Previous lower abdominal surgery.

(6)
 Pelvic surgery.

(7)
 Bad general condition.
Preoperative evaluation included complete blood
count, coagulation profile, liver function tests, renal
panel, fasting blood glucose, ECG, and chest
radiograph. Patients were asked to fast 8 h before
surgery.
Operative technique
On the operating table, the patient is placed in the
supine position; the arms of the patient are tucked on
each side of the patient to facilitate access. After
administration of general anesthesia, Foley catheter
is inserted; a routine scrubbing is performed to
include entire abdominal wall, upper thigh,
penis, and scrotum. A 10-mm umbilical port was
inserted.

Pneumoperitoneum was created by carbon dioxide
with pressure set at 14 mmHg. A 10-mm port and a
5-mm port are inserted on the contralateral and
ipsilateral side of the hernia, at the level of the
umbilicus and lateral to the rectus sheath,
respectively (Fig. 1). After identification of the
hernial sac, peritoneal incision was made starting



Figure 2

Hernia sac at the internal ring (a) with peritoneal incision for creation of peritoneal flaps (b).

Figure 3

Reduction of hernial sac.

Figure 4

Anatomical structures in the preperitoneal space: (a) vas, (b) sper-
matic vessels, (c) triangle of doom, (d) inferior epigastric vessels, and
(e) Cooper’s ligament.

Figure 5

Insertion of mesh in the preperitoneal space.

Figure 6

Group A, fixation of mesh with tackers with closure of peritoneal flaps.
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above the anterior superior iliac spine till the medial
umbilical ligament with elevation of the peritoneal
flaps using hook, laparoscopic scissor, or harmonic
scalpel (Fig. 2). The sac was dissected and reduced
(Fig. 3). Preperitoneal space was created by careful
dissection of the adipose tissue to expose pubic ramus
and Cooper’s ligament. Adequate dissection of the
preperitoneal retropubic tissue permits easier
positioning and proper flattening of the mesh. To
ensure mesh flattening, the medial border of the
mesh should be at symphysis pubis, medial inferior
border 3 cm below Cooper’s (pectineal) ligament,
lateral border at psoas major muscle and anterior
superior iliac spine, upper limit at least 3 cm above
the conjoined tendon, and lateral inferior border to
allow spermatic cord peritonalization (6–8 cm isolation
of the hernia sac and spermatic cord) (Fig. 4). The
mesh (Prolene mesh) was applied of size 10×15 cm
(Fig. 5); the mesh should cover the internal ring,
inferior epigastric vessels, and medial compartment
to prevent recurrence. In the mesh fixation group,
the mesh was fixed using tackers (ProTack) to the



Figure 7

Group B, application of mesh without fixation.
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pectineal ligament, medial and lateral to inferior
epigastric vessels (Fig. 6). In mesh non-fixation
group, the mesh was not fixed (Fig. 7). Closure of
the peritoneal flaps was done using absorbable sutures
(Vicryl 2/0) in a continuous manner.
Postoperative care
All patients were admitted for at least 24 h after
surgery. The patients were discharged after
tolerating diet, passing bowel motion, fully mobile,
and after pain was controlled by oral analgesia. Any
complication was reported and managed.
Follow-up
The patients were followed up for at least 1 year.
Parameters assessed
(1)
 Operative time.

(2)
 Time to ambulation.

(3)
 Postoperative pain.
The pain was evaluated by the visual analog score
(VAS) at 1 day, 3 months, and 6 months after
surgery. The VAS scoring is zero (no pain), 1–3
(mild pain), 4–6 (moderate pain), and 7–10 (severe
pain). Chronic pain was considered if the pain duration
is more than 3 months [8].
Postoperative complications
(1)
 Wound infection.

(2)
 Postoperative seroma.

(3)
 Postoperative hematoma.

(4)
 Foreign body sensation.

(5)
 Recurrence.
Quality of life

The Medical Outcomes Study 36-item Short-Form
(MOSSF36) Health Survey invented by Stewartse [9]
which is formed of eight perspectives was used for the
evaluation of quality of life: general health (GH), role
physical (RP), physical functions (PF), bodily pain
(BP), role emotional (RE), social functions (SF),
vitality (VT), and mental health (MH). Quality of
life evaluation was completed three months after
surgery through phone call and written record.
Statistical analysis
Measurement data were expressed as mean±SD and
data were analyzed using Student’s t-test. Count data
were analyzed using the χ2-test. All data were
processed with an SPSS 17.0 software package. All
statistical calculations were done using computer
program IBM SPSS (Statistical Package for the
Social Science; IBM Corp, Armonk, NY, USA)
release 22 for Microsoft Windows. A P less than
0.05 was considered significant statistically.
Results
This study involved 100 patients presented with
unilateral primary indirect inguinal hernia
randomized into two groups. Group A (the mesh
fixation group) included 50 patients (35 right sided
and 15 left sided) and group B (mesh non-fixation
group) included 50 patients (20 right sided and 30 left
sided).

All patients were men. There was no any statistically
significant differences between the two groups
regarding age (P=0.35), mean diameter of hernia
(P=0.81), preoperative VAS (P=0.76) or BMI
(P=0.66). The mean operative time (70.5±11.2 vs
60.2±9.3, P<0.05) and postoperative time to
ambulation (29.4±7.0 vs 25.5±6.0, P<0.05) of group
B were all reduced significantly in comparison to group
A (Table 1). Before surgery there was no significant
difference between the two groups regarding the
quality of life using SF-36 health survey scores (GH,
BP, RP, PF, RF, SF, VT, and MH) (Table 2).

Follow-up period showed no significant difference
between the two groups, for group A it was 12.3
months) while in group B it was 12.7 months.
Postoperative complications, after 1 week six (12%)
and five (10%) patients in group A and group B
developed seroma, respectively; only two patients in
group A (4%) developed seroma 1 month
postoperatively while group B showed no seroma
formation after 1 month. There is no postoperative
seroma in both groups after 3 months. Scrotal
hematoma developed in five patients in group A and
four patients in group B 1 week postoperatively which
resolved spontaneously after 1 month. There was no



Table 2 Preoperative MOSSF-36 health survey scores between the two groups

Mean±SD (range) P value

Group A: fixation group (n=50) Group B: non-fixation group) (n=50)

General health (GH) 74±9 75±11 0.36

Bodily pain (BP) 73±10 74±11 0.54

Role physical (RP) 80±8 81±9 0.73

Physical functions (PF) 79±16 81±15 0.58

Role emotional (RE) 79±11 78±12 0.45

Social functions (SF) 77±13 79±11 0.54

Vitality (VT) 73±14 75±13 0.74

Mental health (MH) 77±9 79±11 0.65

Table 1 Demographics and operative data of the patients

Group A: with mesh fixation (n=50) [mean±SD
(range)]

Group B: without mesh fixation (n=50) [mean
±SD (range)]

P
value

Sex (male/female) 50/0 50/0 0.86

Age (years) 43.5±11.8 (20–77) 42.6±13.1 (20–79) 0.35

Preoperative VAS 0.7±0.02 (0.5–2.0) 0.8±0.05 (0.5–3.3) 0.76

BMI (kg/m2) 25.7±5.1 (20.2–33.2) 25.0.9±5.3 (20.7–35.1) 0.66

Mean diameter of defect (cm) 2.4±0.9 (1.0–3.7) 2.5±0.6 (1.0–3.5) 0.81

Operative duration (min) 70.5±11.2 (50–90) 60.2±9.3 (50–90) 0.02

Postoperative time to
ambulation (h)

29.4±7.0 (21–37) 25.5±6.0 (20–36) 0.02

VAS, visual analog scale.

Table 3 Incidence of complications in both groups

Group A: fixation group [n (%)] Group B: non-fixation group [n (%)] P value

Wound infection 0 0 NS

Seroma

1 week 6 (12) 5 (10) 0.79

1 month 2 (4) 0 NS

3 month 0 0 NS

Scrotal hematoma (1 week postoperatively) 5 (10) 4 (8) 0.78

Follow-up (months) 12.3±2.8 12.7±3.5 0.9

Recurrence rate 0 0 NS

Foreign body sensation 8 (16) 7 (14) 0.78

Table 4 Postoperative pain scores in both groups

Time Mean±SD (range) P value

Group A: with mesh fixation (n=50) Group B: without mesh fixation (n=50)

24 h 5.4±0.9 (3–9) 4.7±0.5 (3–9) 0.03

3 months 2±0.6 (0–6) 0.9±0.4 (0–5) 0.02

6 months 1.0±0.1 (0–3) 0.8±0.3 (0–2) <0.01
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significant difference in postoperative scrotal
hematoma between two groups (P>0.05). Eight
patients (16%) from group A and seven patients
(14%) from group B had foreign body sensation in
the inguinal region (P>0.05). Furthermore, during the
follow-up period, there is no evidence of recurrence or
wound infection in both groups of patients (Table 3).

VAS was used for postoperative pain evaluation for all
patients. In group B, postoperative VAS scores at day
1, 3 months, and 6 months were all significantly lower
than those in group A (P<0.05) (Table 4).

The MOSSF-36 Health Survey was used for
evaluation of quality of life 3 months after surgery.
In group B, GH, BP, RP, and PF scores were
significantly higher in comparison to group A
(P<0.05) while RE, SF, VT, and MH scores
showed no significant difference between the two
groups (P>0.05) (Table 5).



Table 5 Comparison of postoperative MOSSF-36 Health Survey scores between the two groups

Mean±SD (range) P value

Group A: with mesh fixation (n=50) Group B: without mesh fixation group (n=50)

General health (GH) 70±11 80±12 0.04

Bodily pain (BP) 73±10 82±12 0.03

Role physical (RP) 77±9 85±11 0.02

Physical functions (PF) 81±9 85±6 0.04

Role emotional (RE) 77±12 78±10 0.37

Social functions (SF) 79±8 78±12 0.27

Vitality (VT) 73±14 74±15 0.35

Mental health (MH) 77±9 79±11 0.56

Table 6 Comparative data for recurrence

References Number of hernia repairs % recurrence

Khazanchee et al. [19] 105 2.9

Beattie et al. [17] 89 Nil

Tamme et al. [20] 5203 2.6

Cocks et al. [21] 148 4

Ferzli et al. [22] 50 Nil

This study 100 Nil
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Discussion
Inguinal hernia repair is one of the most
common elective general surgery operations.
The first laparoscopic technique is described
by Ger in 1982; various technical modifications
have been done in both laparoscopic and open
inguinal hernioplasty aiming for a decreased rate of
recurrence [10].

Several methods have been used for mesh fixation in the
laparoscopic repair of inguinal hernia, including staples,
tackers, sutures, and polycyanoacrylate derivatives.
Neuropathic complications are more common with
the use of staples or tackers. The prevalence of such
complications is 0–3% in the case of inguinal
hernioplasty for primary hernia and increases to 5.7%
with the repair of recurrent inguinal hernia [11].

Recurrence rates of 2% or less are now routinely
reported from specialty centers performing either
laparoscopic or conventional tension-free repairs of
inguinal hernia.

Therecurrence rateafter laparoscopicTAPPapproachfor
inguinal hernia repair is 1–4.3% [12,13]. Several theories
responsible for recurrence of hernia has been suggested.
Deans et al. [14] described that rolling of the mesh away
from the pubic ramus with exposure of Hesselbach’s
triangle is responsible for medial recurrence.

Fiennes and Taylor suggested that abdominal
desufflation after laparoscopic inguinal hernia
repair elevates the lower edge of the mesh which
leads to migration of the inferomedial aspect from
the Cave of Retzius in the presence of a direct defect
[15,16].

Inadequate dissection of the myopectineal orifice and
improper size of the mesh are the two most common
causes of inguinal hernia recurrence after hernioplasty.
Thirteen videotapes of hernia repair that had recurred
in the multicenter trial by Fitzgibbons and colleagues
are reviewed by Lowham and colleagues, and found
that inadequate dissection of the myopectineal orifice
was the main cause of hernia recurrence [13,17].

The Smith et al. [18] study included 502 patients with
laparoscopic TAPP hernioplasty; the patients were
randomly divided into two groups, the mesh fixation
group (273 patients) and the nonfixation group (263
patients) hernia with an average follow-up period of 16
months. The study showed no statistically significant
variation between the two groups regarding hernia
recurrence which is similar to our result and they
concluded that mesh fixation is not essential in
laparoscopic TAPP approach for the repair of
inguinal hernia (Table 6).

Chronic groin pain and quality of life are the essential
evaluation components after inguinal hernia repair
[23]. VAS is a simple, easy, and effective method for
the evaluation of postoperative pain [24], while
MOSSF-36 Health Survey is considered an
important and effective tool for the assessment of
postoperative quality of life [25]. Postoperative
chronic pain is considered an essential factor
affecting the quality of life after inguinal hernia
repair and is usually presented with inguinal or
perineal burning sensation in addition to
paresthesia in these areas. It also might affect
sexual functions. There are many causes of pain
after hernioplasty including suturing of mesh in
pubic tubercle periosteum which is the most
common cause, nerve entrapment due to fibrosis or
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ischemia of the spermatic cord, scarring after surgery
and nerve injury either by stretching or contusion.
Proper surgical procedures such as reduction of
suturing and fixation in addition to avoiding nerve
and vessels injuries are the main key to prevent post-
hernioplasty chronic pain [26,27]. Li et al. [28] also
conducted a study that included 100 patients who
were divided randomly into two groups as in our
study and showed that VAS score and life quality is
better is the non-fixation group in addition to no
significant variation in hernia recurrence between the
two groups. Furthermore, our study has shown that
inguinal hernia repair without mesh fixation was
associated with better postoperative recovery, less
operative duration, and decrease in postoperative
chronic pain in addition to significant
improvement in the quality of life parameters
(GH, BP, RP, and PF) which is similar to that
described by previous studies [26–28].

The incidence of postoperative scrotal hematoma in
our study 1 week after repair (8–10%) in both groups
without statistically significant variation is similar to
that reported by Li et al. [28]. The hematoma
disappeared spontaneously in all patients.

It is important to note that repair of inguinal hernia
without mesh fixation in the TAPP approach is not
recommended in certain situations including large
hernias, irreducible hernias, hernias with a defect
size of more than 4 cm in diameter, intolerance to
general anesthesia, recurrent hernia, and past history
of lower abdominal operations because inguinal hernia
repair in such situations was associated with surgery
failure or hernia recurrence [28]. So, the laparoscopic
TAPP approach without mesh fixation should be done
for patients presented with primary unilateral oblique
inguinal hernia especially if the hernia is small (<4 cm
in diameter).

The limitations of study is that only male patients with
indirect inguinal hernia with a defect smaller than 4 cm
in diameter were included without analysis of hernia
subtypes.
Conclusion
Laparoscopic TAPP approach for inguinal
hernia repair without mesh fixation is
recommended for patients with primary
oblique inguinal hernia especially if the size of the
defect is less than 4 cm because this approach is
associated with less postoperative pain and better
quality of life.
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