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A Prospective Comparative Study of 3-Stitch Mesh Hernioplasty with

Conventional Lichtenstein Repair

Abstract

Background: Hernioplasty, in which a mesh is used to strengthen a weakness or defect in the inguinal
wall, has replaced simple tissue repair. As it is associated with low recurrence, it is considered
the gold standard and is one of the most common general surgical procedures. The ideal repair
should be rapid, safe and simple to do, requires minimal dissection to create sufficient space, be
cost-effective and be accompanied by a brief hospital stay, reduced pain, and fewer recurrences.
The aim of the present study was to compare the efficacy of 3-stitch mesh fixation with that of
traditional Lichtenstein mesh fixation of inguinal hernia repair. Materials and Methods: Between
July 2018 and December 2019, 59 cases of primary, uncomplicated inguinal hernias were surgically
treated. Both the classical Lichtenstein technique (group A, n = 30) and the Lichtenstein technique
with the three-stitch fixation method (group B, n = 29) were used on patients with inguinal hernias.
Between the two groups, the mean operative times, post-surgical pain scores, average hospital stays
and postoperative complications including recurrence rates were compared. Results: With a P-
value of 0.001, the 3-point fixation group (group B) took 3.41 +0.58 min less time to fix the mesh
than the Lichtenstein group (group A, 5.52%+0.59min). The pain after surgery was much less for
participants who had 3-point mesh fixation than for those who had conventional mesh fixation in
the early (1, 3, 7 and 15 days after surgery) and late (I month and 3 months) postoperative periods,
with a P-value of 0.0001. When compared to the classical mesh fixation group, the 3-point mesh
fixation group had less urinary retention, seroma and swelling. Both groups had the same number
of other complications. Conclusions: The three-point hernioplasty is a simple procedure that is easier
to adopt, less time-consuming, causes less trauma and has a lower risk of postoperative discomfort
including chronic groin pain.

Keywords: 3-point mesh repair, chronic groin pain, inguinal hernia, Lichtenstein hernioplasty,
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By employing polypropylene mesh and
popularising tension-free open repair,
Lichtenstein claimed a 99% chance of
a permanent cure along with a quicker
recovery and return to work. After its
initial publication in 1989, Lichtenstein
hernioplasty quickly gained acceptance
as a standard method for open surgical
repair due to its low recurrence, safety and
effectiveness.

Introduction

Repair of inguinal hernia is one of the
various commonly performed general
surgical procedures. There were several ways
to fix it before tension-free Lichtenstein
repair was developed, which has become the
gold standard approach and is of the utmost
importance given the patient’s comfort and
low recurrence rate.!"

Approximately 3%-8% population is
suffering from various hernias. As far
as the inguinal hernia is concerned, 50%
belong to the indirect one, 25% is direct,
and 5% is femoral. In men, 86% are inguinal
hernias, and 84% of total femoral hernias
are reported in women, although inguinal
hernias are the most common in both men
and women.?

Chronic groin pain (CGP), with a
documented incidence ranging from 0.7%
to 62.9%, is a challenge for surgeons
associated with Lichtenstein repair despite
the excellent outcome in terms of low
recurrence.” Tension-free approaches have
reduced postoperative pain and resulted in
low recurrence rates.”
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Hernial recurrence, CGP, hospital stay, recovery time and
complications are considered when evaluating therapeutic
outcomes of hernia repair. These results are strongly
influenced by surgical methods, patient characteristics,
mesh type and fixation methods.’! Sutures, staples or tacks
have typically secured polypropylene, Dacron or Marceline
prosthetic mesh. However, a study found that unfixed
mesh-based repairs of an inguinal hernia caused less pain
and discomfort following surgery than those repaired
using tackers for fixing the mesh, suggesting that fixation
device placement may induce chronic postoperative pain.
This suggests that mesh placement should be unfixed.®
Fixing the mesh or not is a debatable issue. In patients
having an open surgical repair of a hernia, CGP following
surgery has a multifactorial occurrence. Nerve excision,
suture compression on the nerve, foreign-body sensation or
reaction secondary to the mesh, stress on muscle fibres and
other factors can all produce pain. Therefore, fixing or not
fixing the mesh is a debatable issue as on one hand without
any fixation the fear of mesh migration and recurrence is
there, on the other hand, fixation with multiple sutures
is associated with CGP. Hence, reducing the number of
fixations can address both issues.

This study compared the outcomes of two groups of
Lichtenstein mesh hernioplasty, group A with traditional
suture fixation and group B with 3-point fixation, in terms
of the length of surgery, the amount of postoperative pain,
the length of hospitalisation, postoperative complications
and the likelihood of recurrence.

Materials and Methods

This was a prospective randomised study and was conducted
in the Department of General Surgery, at Maharao Bhim
Singh hospital attached to Government Medical College,
Kota following the approval of the institutional ethical
committee over a period of 18 months, from July 2018 to
December 2019.

A total of 59 patients were enrolled in the study, and
following randomisation using the closed-envelope method,
they were divided into two groups.

Group A (n = 30): Participants operated by the conventional
method of mesh fixation in Lichtenstein’s procedure.

Group B (n = 29): Participants were operated on by fixing
the mesh at a 3-point.

Only patients with unilateral or bilateral inguinal hernias
between the ages of 18 and 60 were included in the study, but
those with complicated or recurrent hernias, those treated
laparoscopically, those taking chronic steroids, those with
coagulopathy, those receiving chemotherapy, and those with
connective tissue disorders were excluded.

In group B, the pubic tubercle, the inguinal ligament 1.5¢cm
lateral to the first stitch, and the medial most portion of the

conjoint tendon were the three places where the mesh was
secured using nonabsorbable monofilament polypropylene
thread. After ensuring that the bite was tissue-free, two ends
of the mesh were sutured to one another at the deep ring.

Follow-up was done up to 3 months postoperatively in
both groups. It was done 15 days, | month and 3 months
after surgery, and recurrence or the death of the patient
was considered the end point of follow-up.

The comparison was done by analysing the mean time
taken for surgery, that is, mean operative time, duration of
hospital stays, any complications encountered and the pain.
After explaining it to the patients, the pain was assessed
using the visual analogue scale (VAS). Analgesics were given
to the patients if the score was 3 or more. It was calculated
between 12 and 24 h following hernioplasty. After discharge,
all patients were followed up on the 7th day to assess any
seroma or hematoma formation, scrotal oedema or mesh
migration, while paraesthesia, neuropraxia or recurrence
were observed after 1 month and 3 months.

Statistical analysis

SPSS, a statistical software program for Windows (SPSS
Inc., Chicago, Illinois), was used to do the statistical
analysis and analyse the data. Graphs, tables and other
types of data have been created using Microsoft Word and
Excel. The quantitative data were presented as mean and
standard deviation and were compared by students’ ¢ test.
Probability was considered to be significant if less than 0.05.

Results

In groups A and B, respectively, the Lichtenstein technique
and the three-point fixation approach were used to treat a
total of 59 patients with uncomplicated inguinal hernias.
Operative time, postoperative pain, hospital stay, any
complications following the surgery and recurrence rate are
the most significant factors that are compared between the
two groups. Patients in group A (n = 30) had a mean age of
43.60%11.37 years, whereas those in group B (n = 29) had
amean age of 49.41 £7.72 years [Table 1]. Statistics showed
that the difference was not significant. In both groups, there
were solely male patients. Samples are age-matched with P-
value = 0.086 estimated by student 7 test. In group A, 15 (50%)

Table 1: Demographic parameters

Parameters Group Group B P-value
A (n=30) (n=29)

Mean age 43.60x11.37  49.41£7.72 0.086

(mean £ SD)

Gender  Male 30 29
Female 0 0

Side Right 15 (50%) 12 (41.38%)  0.733
Left 11 (36.67% 14 (48.28%)
B/L 4 (13.33%) 3 (10.34%)

Type Direct 9 (30%) 14 (48.28%)  0.241
Indirect 21 (70%) 15 (51.72%)
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of cases were right-sided and 11 (36.67%) were left-sided,
whereas in group B, 12 (41.38%) patients and 14 (48.28%)
patients had right- and left-sided hernias, respectively [Table 1].
Four (13.33%) and three (10.34%) patients in groups A and
B had bilateral hernias, respectively (3> = 3.513 with 5degrees
of freedom with P-value = 0.733). In group A, 21 (70%)
patients had an indirect hernia, and 9 (30%) had a direct
hernia, whereas in group B, 15 (51.72%) patients had an
indirect hernia, and 14 (48.28%) had a direct hernia (P-
value =0.241). No cases had both direct and indirect hernias.
In this study, the mean operative time difference between
groups A and B was 5.12 minutes (P-value = 0.001) [Table 2].

Table 2 : Duration of surgery
Group A Group B P-value Difference
in time in
minutes
0.280 0.67

Operative
parameters

Time taken 24.60+2.50 23.93+2.20
from skin
incision to
beginning of
mesh fixation
(mean £ SD,
min)

Time taken
in fixation of
mesh (mean
+ SD, min)
Total
duration

of surgery
(mean £ SD,
min)

5.52£0.59 3.41%£0.58  0.021 2.11

37.23+2.88 32.11+£249  0.001 5.12

Table 3: Comparison of VAS score in two groups

As per Table 3 and Figure 1, on post-operative day (POD)
1, the mean VAS score in group A was 3.30%0.70, whereas
that in group B was 2.31£0.76. This difference in the mean
VAS score is statistically significant with a P-value < 0.001.
On POD 3, the mean VAS score in group A was 2.30£0.70,
whereas that in group B was 1.34£0.55 which was statistically
significant with a P-value <0.001. On POD 7, the mean VAS
score in Group A was 1.60+0.67, whereas that in group B was
20.76 £ 0.64 which was statistically significant with a P-value
< 0.001. On POD 15, the mean VAS score in group A was
0.83£0.70, whereas that in group B was 0.21 £0.41. This
difference in the mean VAS score is statistically significant
with a P-value < 0.001. Upon discharge, both groups of
patients were given a 3-month follow-up that included routine
out-patient department checks at 1 and 3 months. Chronic
pain was found by looking at the patient’s medical history
and how often they used analgesics to relieve the pain. After
amonth, nine patients in group A and one patient in group B
reported uncomfortable groin pain when performing activities
near the surgical site with a P-value of 0.018 [Table 4].
At the end of 3 months after surgery, six patients in group
A complained of groin pain which persisted despite pain
medication whereas no patients in group B have such
complaints. The P-value was 0.031 [Table 4]. Though, the
difference between the two groups was statistically significant
in this small cohort group, in which the incidence of chronic
pain was significantly higher in group A.

Both groups experienced a variety of postoperative
complications, including the development of seromas or
hematomas, induration and oedema at and around the
surgical site, wound gapping, mesh infection, persistent
groin pain, recurrence, etc. Among the postoperative
complications encountered in the present study, urinary
retention, induration and swelling were lesser in group B
whereas seroma, hematoma and wound gap rates were nil
in group B. Recurrence was noted in one patient in group B,
although it was not significant (P-value = 0.487, Table 5).
In the present study, the mean duration of post-op hospital

VAS score Group A Group B P-value
POD I (mean * SD) 3.30£0.70  2.31+0.76 0.012
POD 3 (mean * SD) 2.30£0.70 1.34%+0.55 0.002
POD 7 (mean * SD) 1.60£0.67 0.76+0.64 0.001
POD 15 (mean £ SD)  0.83£0.70  0.21+0.41 0.0001
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Figure 1: Visual analog scale on various postoperative days
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Table 4: Comparison of incidence of chronic groin pain at
1 month and 3 months

Group A Group B P-value
No. Y% No. %

1 month

No 21 70.00 28 93.33 0.018

Yes 9 30.00 1 3.33
3 months

No 24 80.00 30 100.00 0.031

Yes 6 20.00 0 0.00

Table 5: Complications in two groups
Group Group B P-value
A (n=30) (n=29)
No % No %

Urinary 4 13.33 2 6.67 0.699
retention
Induration 5 16.67 2 6.67 0.449
and swelling
Seroma 3 10.00 0 0.00 0.248
Hematoma 0 0.00 0 0.00 -
Wound gap 1 3.33 0 0.00 0.986
Mesh 0 0.00 0 0.00 -
infection
Recurrence 0 0.00 1 3.33 0.986
Chronic 2 6.67 0 0.00 0.487
groin pain

stay was 4.43+£1.45 and 4.10% 1.26 days, respectively
[Table 6, Figure 2]. Value was statistically insignificant.

Discussion

Lichtenstein mesh hernioplasty, however, is considered the
gold standard but is associated with postoperative pain.
This could be because it is based on anchoring mesh with
multiple nonabsorbable sutures, which could cause nerve
and muscle fibre entrapment.”!¥1 This postoperative pain
is very disturbing to patients and associated with 0%—42%
of patients operated for hernioplasty by Lichtenstein
procedure.' Other factors responsible for chronic pain
include the competency and experience of the surgeon, local
complications such as seroma or hematoma formation, and
the implantation of synthetic material. The development
of CGP is an area of concern as it is associated with long-
term morbidity and offsets the benefit of recurrence, and
therefore requires further study and modification of the
technique of repair.'¥ Hence, the aim of the present study
was to compare the 3-point fixation of mesh in Lichtenstein
repair to the conventional fixation.

The three-stitch hernioplasty method takes advantage of
the mesh’s stiffness, flat shape memory and stickiness when
it is placed in a closed anatomical space. This keeps the
mesh from wrinkling, curling, folding or migration. It has
a number of practical and clinical benefits, such as minimal

Table 6: Postoperative stay

Postoperative stay (days) Group A Group B
No. Y No. )
1-2 3 10.00 3 10.34
3-6 24 80.00 25 86.20
7-12 3 10.00 1 3.44
Mean £ SD 4.43x1.45 4.10+1.26
P-value 0.356
30
- 24 25
§ 20
g 15
£
2 10
5 3 3 3
1
, N | -
1-2 3-6 7-12
B GroupA M GroupB

Figure 2: Postoperative stay

anchoring of the mesh to the surrounding tissue and limited
surgical dissection, which make the procedure less painful
and reduce the risk of infection.!¢!7

In the present study, the mean age of presentation in group
A was 43.60%11.37 and in group B was 49.41+7.72.
This was compared with the results in other studies and
correlated well with Kim-Fuchs et al.,'¥ which reported
55.4 years of mean age. Only male patients were included
in the present study. The distribution of hernia types in
the current study was different from other studies such as
Testini ez al.’s," which found right indirect inguinal hernia
as the most common type. Whereas group B showed a
predominance of left-indirect inguinal hernia in the current
study, group A showed a predominance of right indirect
inguinal hernia. However, research by Ersoz et al.”! found
that left-indirect inguinal hernias were more common.

The mean time difference between groups A and B in
relation to the operative time in the current study was
5.12min. Group B underwent surgery for a shorter period
of time. The average time difference between Kim-Fuchs
et al."™and Singh et al?” was 7min and 10 min, respectively.
As a result, our study’s difference was quite less and more
significant than that of the other two studies.

In the present study, group B’s VAS scores on postoperative
days 1, 3, 7 and 15 were significantly lower than those of
group A. In Testini et al.’s study,” immediate postoperative
pain following the traditional Lichtenstein repair was
greater than in group B cases. In his study, Lionetti e al.?"
compared Lichtenstein hernioplasty with hernioplasty
without sutures and claimed that suture-free hernioplasty
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led to much lower average VAS scores than Lichtenstein
hernioplasty.

Among the postoperative complications encountered in the
present study, urinary retention, induration and swelling
were less common in group B, while seroma and differences
in wound gap rates were nil in group B. Testini et al!”
and Munghate et al?? discovered a difference in urinary
retention and hematoma rates while remaining consistent
in the other parameters.

The current study’s mean postoperative hospital stays in
groups A and B were 4.43+1.45, and 4.10%£1.26 days,
respectively. Owing to the varying operational definitions
of these variables in other studies, it was not possible to
compare this parameter with those in other studies. This
was because the current study is an institutional one and
patients in both groups had to wait a comparable amount of
time for the government program to be approved; therefore,
the number of days spent in the hospital was about the
same in both groups. However, group B showed a consistent
trend of earlier mobilisation. Additionally, the length of a
hospital stay can vary greatly depending on a number of
variables, including the patient’s wishes, the expense of the
stay, the advice of the doctor, etc. Inguinal hernia repairs
are now frequently performed as day surgery in hospitals;
therefore, the overall length of hospitalisation is not as
important as it once was.

This study found that 30% of participants in group A were
experiencing chronic pain, while only 3.3% of those in
group B were experiencing the same. Patients in group B
had no cases of chronic pain after 3 months of follow-up,
compared to 6% in group A. Postoperative pain that persists
for longer than 3 months is considered chronic groin pain
and is a major contributor to patient morbidity. The pain
was rated using a VAS score, with 0 indicating no pain, 1-5
indicating moderate pain, and 6—10 indicating severe pain.
None of the participants in group B experienced persistent
groin pain over the course of the study.

Recovery is slowed because of the high amount of
discomfort felt by the patient at the site and also around the
edges of the prosthesis due to tissue damage and strain.?¥
According to a study conducted in 1988 by Lichtenstein
et al.,” 2% of people experience chronic groin pain.
Another study found that just 1% of 104 patients who
underwent laparoscopic hernia repair experienced chronic
groin pain after the procedure was completed in 1994
by Panton and Panton.?! For participants in Group B,
there was no evidence of chronic groin pain in the present
study.

A study done in 2010 by Jaiswal et al.?® found that the
low rate of CGP was due to the careful identification and
preservation of nerves, the use of absorbable sutures to fix
the mesh, and the use of the fewest possible sutures to fix
the mesh.

In the present study, there was one recurrence in Group B,
and similar recurrence rates were seen in many other studies,
including those by Kim-Fuchs ez /., Testini ef al.,'”) and
Ersoz et al ® Our study’s recurrent patient was diabetic and
had a big defect with weakened fascia-aponeurotic fibres.
This study found a 3.33% recurrence rate; however, it only
followed patients for 18 months. It takes at least 5 years of
investigation to determine the effectiveness of any type of
hernioplasty because only 50% of recurrences will occur
in the first 2 years.

Limitations

This study has some limitations, including a small study
group size and a 3-month-long follow-up duration. We need
to do large, multicentre studies with longer follow-up times
to back up the findings.

Conclusion

Inguinal hernia cases can benefit from the three-point
fixation of mesh surgery because it reduces the length of
the operation, significantly lessens postoperative pain, and
reduces postoperative complications. Even though the risk
of nerve entrapment is lower, chronic groin pain is much
less likely to happen with 3-stitch mesh fixation than with
traditional mesh fixation.
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