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- Original Article

The Effect of Internal Mesh Fixation and External Fixation (Inguinal Hernia
Truss) on Postoperative Complications in Patients with Inguinal Hernia
Undergoing Totally Extraperitoneal Laparoscopic Hernioplasty

Abstract

Background: The present study evaluated the effect of internal mesh fixation and external
fixation (inguinal hernia truss) on postoperative complications in patients with inguinal hernia.
Materials and Methods: This randomized clinical trial was performed on 64 patients that were
candidates for inguinal hernia repair by laparoscopic method following the totally extraperitoneal
procedure. These patients were randomly divided into two groups. In the first group, the mesh was
fixed with a maximum of three absorbable tacks. In the second group, the inguinal hernia truss was
used as the external fixation for 6 weeks immediately after the surgery. Results: The results revealed
that seroma, neuralgia, and recurrence were observed with the values of 6.4%, 19.4%, and 3.2% in
Group A and 3.3%, 13.3%, and 3.3% in Group B (P > 0.05). Moreover, patients’ pain scores 1 week
and 1 month after the surgery in Group B were significantly lower than those of Group A (P < 0.05).
However, the mean pain score of patients was not different between the two groups 3 and 6 months
after the surgery (P > 0.05). Furthermore, the duration of return to work in Group B with an average
of 8.07 + 3.09 days was less than that of Group A with the average of 9.65 + 5.34 days (P > 0.05).
Conclusion: The mentioned findings can trigger the use of external fixation and an inguinal hernia
truss as a support for the abdominal wall to make the dream of not using a foreign body in the
human body come true.
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nonuse of the mesh and the second is
the fixation or nonfixation of the mesh.
Certainly, the use of mesh can be more
effective and successful than the nonuse
of mesh from many surgeons’ perspective
as the mesh hernia repair strengthens the
tissues of the abdominal wall and can also
be absorbed in the body. First, the nonmesh
hernia repair requires an extensive training
and experience to achieve an accurate
and successful closure of the abdominal
wall tissue. Secondly, the nonuse of mesh
increases the likelihood of its recurrence.!%
In addition, although the nonfixation of the
mesh can reduce pain in patients, it can lead
to infection and increase the recurrence due
to the possibility of mesh displacement.[!!:?!

Introduction

Hernia is one of the most common
surgeries. Approximately one million
hernia repair surgeries, of which about
800,000 are for inguinal hernia repair, are
performed annually in the United States.['
It is estimated that 70% of abdominal wall
defects are due to inguinal hernia, which
has a risk of 27% in men and 3% in women
throughout life.?!

Various techniques have been introduced
to repair inguinal hernias since about
1887. However, at present, there are only
three methods of tissue — suture repair,
flat mesh repair, and laparoscopic methods
with transabdominal preperitoneal

approach  or totally extraperitoneal
procedure (TEP) approach using mesh,
which are acceptable in terms of the
evidence-based treatments.[ !

Two issues should be considered in this
regard as follows: The first is the use or
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Furthermore, the hernia recurrence in mesh
fixation method is significantly less than
the nonfixation method; however, mesh
fixation increases pain after surgery and is
associated with the risk of nerve damage.
Therefore, one of the challenges during
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surgery is mesh fixation, which should be strong enough
to prevent the recurrence and have the lowest risk of tissue
and nerve damage.['¥

Now, one question may pop on in surgeons’ mind
regarding the possibility of supporting the abdominal wall
and compensating for the lack of internal mesh fixation
using an external support or fixer such as a inguinal hernia
truss. In this regard, one of the external tools supporting
the abdominal wall is the inguinal hernia truss, which is
mostly used in cases where there is a long waiting time
before the date of surgery. In fact, as the inguinal hernia
truss has been used before surgery, the patient is entirely
acquainted with its use, which will probably be associated
with less pain.

To put in a nut shell, it should be taken into consideration
that surgical techniques and surgeon’s skills are influential
in performing mesh fixation appropriately; fixation method
in comparison with the nonfixation method can be more
painful for the patient; there is still no effective material
for the mesh; there is no correct method of using and fixing
the mesh; and the nonuse of abdominal wall support such
as mesh or inguinal hernia truss can be associated with
the high recurrence rate of the hernia. Therefore, it may
be possible to achieve a method that is as effective as
the mesh fixation method without mesh fixation and with
the help of the inguinal hernia truss as an external fixer
after surgery. The mentioned point has received Iranian
surgeons’ due attention for the first time in the world.
Therefore, the present study was performed with the aim of
examining the effect of internal mesh fixation and the use
of external fixation (inguinal hernia truss) on postoperative
complications in patients with inguinal hernia undergoing
laparoscopic hernioplasty.

Materials and Methods

The present study was a single-blind randomized clinical
trial. The study population included all patients that were
candidates for inguinal hernia repair using the laparoscopic
methods in Al-Zahra Hospital during April 2020 to April
2021. The sample size of 64 patients (32 patients in each
group) were selected from the mentioned population using
the simple random sampling at the confidence level of
95%, the test power of 80%, the recurrence probability of
2.9%, and the error level of 0.2. Inclusion criteria were
patients with inguinal hernia that were aged 18-50 years,
had no history of hernia repair surgery and history of
laparotomy, had no strangulated, incarcerated scrotal or
femoral hernia, and consented to participate in the study.
In addition, the patients were excluded from the study
in case of the cancellation of surgery for any reasons or
the occurrence of unwanted complications during surgery
that might lead to serious complications or the death of
the patient, the patient’s nonreferral for follow-up after
surgery for various reasons, or the patients’ dissatisfaction
to continue their cooperation in the present study.

2

After obtaining the code of ethics from the Ethics
Committee of Isfahan University of Medical Sciences (IR.
MUI. MED. REC.1399.825), the clinical trial
code (IRCT20200825048515N25), and written consent
from eligible patients, their demographic information such
as age, weight, the past drug history, the past medical
history, the type of hernia, the side of hernia (unilateral,
bilateral), the duration of surgery (from skin incision to
skin suture), and the length of hospital stay were recorded.
Then, the patients were divided into two groups of 32 using
random allocation software.

Both groups underwent hernioplasty surgery following the
TEP under general anesthesia. In the TEP repair, first a
2 cm skin incision was performed in the lateral umbilicus
toward the hernia. Then, the subcutaneous tissue was
gently dissected with a clamp. In case of necessity, a
Foley catheter balloon was used for dissection. A no. 11
bisturi was used to incise the fascia on the rectus muscle,
and the dissection was performed. The muscle was placed
on the posterior fascia after dissection. Muscle dissection
was continued to the pubic symphysis to provide adequate
space for other trocars. Moreover, the pressure of CO, gas
was not more than 12 mmHg. A 10-mm trocar was placed
in this area, and a 5 mm trocar was placed 4-5 cm above
the pubic symphysis. In addition, another 5 mm trocar was
placed in the midline between the mentioned two trocars.
At this stage, the lower part of the rectus fascia was
examined, and the fascial defect, which is related to the
extraperitoneal space, was examined as well. The hernia
sac along with its contents was pushed into the abdomen
and placed in the defective mesh area, and the trocar was
removed with air.

In the first group (Group A), the mesh was fixed with
a maximum of three absorbable tacks (above pubic
symphysis, lateral epigastric vessels, and near anterior
superior iliac spine such that an extralarge mesh (Bard 3D
Max) was used in the inguinal hernia repair based on the
hernia defect, hernia space, and dissection of the hernia site.
In the second group (Group B), the mesh was not fixed;
however, the inguinal hernia truss (Paksaman company)
was used as the external fixation immediately after surgery.
After surgery, the patient was advised to use the inguinal
hernia truss continuously for 6 weeks. Moreover, patients
in both groups were recommended to avoid moving objects
weighing more than 5 kg.

It should be mentioned that one patient in Group A was
excluded from the study due to the nonreferral for the
follow-up, and two patients in Group B (one due to
the nonuse of external hernia truss continuously and one
due to the nonreferral for follow-up) were excluded from
the study [Figure 1].

Patients’ pain level in both groups was assessed according
to the visual analog scale criteria in the first 24 h after the
surgery, 1 week, and 1, 3, and 6 months after the surgery.
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| Assessed for eligibility (n = 64) |

i — - Not meeting the inclusion criteria (n = 0)
- Declined to participate (n = 0)
- Other reasons (n = 0)

Excluded (n = 0)

Randomized

l Allocation l

Allocated to the intervention (n = 32)
(Patients underwent the inguinal hernia
surgery with the fixed mesh)
Received the allocated intervention (n = 32)
Did not receive the allocated intervention
(n=0)

Allocated to the intervention (n = 32)
(Patients underwent the inguinal hernia
surgery and an external hernia was used
after surgery)
Received the allocated intervention (n = 32)
Did not receive the allocated intervention
(n=0)

l [ Follow- Up J l

Lost to follow- up (n = 1) (no- follow up)
Discontinued intervention (n = 0)

Analyzed (n = 31)
- Excluded from analysis (n = 0)

Figure 1: Consort flowchart of patients

In addition, the incidence of early and late complications
including seroma, hematoma, urinary tract infection, wound
infection, mesh infection, urinary retention, neuralgia, and
recurrence were examined as well.

Finally, the collected data were entered into SPSS
software (version 26; SPSS Inc., Chicago, Ill., USA).
According to the result of Kolmogorov—Smirnov test
indicating the normal distribution of data, the independent
samples #-test, repeated measures ANOVA, Chi-square test,
and Fisher’s exact test were used. The significance level
of <0.05 was considered in all analyses.

Results

In the present study, the mean age of patients in the mesh
fixation Group (A) and the external fixation Group (B)
was equal to 42.23 + 12.43 and 47.63 + 14.27 years,
respectively (P > 0.05). The mentioned groups did not
differ significantly in terms of the type of hernia, side of
hernia involvement, comorbidities, surgery duration, and
length of hospital stay (P > 0.05) [Table 1].

Intraoperative and postoperative complications

Intraoperative complications, complications of hematoma,
urinary retention, and wound infection 1 week and
1 month after the surgery, and the mesh infection in
long-term follow-up were not observed in either group.
In contrast, early (1 week after the surgery) and late (1,
3, and 6 months after the surgery) complications included
seroma 6.4%, neuralgia 19.4%, and recurrence 3.2%
in Group A and seroma 3.3%, neuralgia 13.3%, and
recurrence 3.3% in Group B. There was no significant
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Lost to follow- up (n = 2) (Due to the non-
use of the external hernia, no- follow up)
Discontinued intervention (n = 0)

Analyzed (n = 30)
- Excluded from analysis (n = 0)

Table 1: Patient characteristics

Characteristics Group A Group B P
(n=31) (n=30)
Age (year) 42.23+12.43 47.63£14.27 0.120
Weight (kg) 49.51£9.02  50.87+8.30  0.189
Past medical history, n (%)
DM 2 (6.5) 1(3.3) 0.291
HLP 1(3.2) 0
HD 1(3.2) 4(13.3)
HTN 2 (6.5) 3(10)
BPH 0 1(3.3)
Past drug history, n (%)
ASA 1(3.2) 3(10) 0.306
Losartan 3(9.7) 1(3.3)
Metformin 2(6.5) 0
Clonazepam 0 1(3.3)
Insulin 0 1(3.3)
Side of hernia
Unilateral 20 (64.5) 20 (66.7)  0.860
Bilateral 11 (35.5) 10 (33.3)
Sub-classification of inguinal
hernias, n (%)
Direct 6(19.4) 9 (30) 0.334
Indirect 25 (80.6) 21 (70)
Surgery duration, (min) 50.00+£19.58 51.50+28.86 0.182
Length of hospital stay, (day)  1.06+0.25 1.10£0.55  0.745

DM: Diabetes mellitus, HLP: Hyperlipidemia, IHD: Ischemic heart
disease, HTN: Hypertension, BPH: Benign prostatic hyperplasia,
ASA: Acetylsalicylic acid

difference in the incidence of complications between the
two groups (P > 0.05) [Table 2].
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Postoperative pain, chronic pain, and return to work

The first 24-h postoperative pain score had no significant
difference between the two groups (P = 0.082); however,
the pain scores 1 week and 1 month after the surgery in
Group A with the means of 5.29 + 1.99 and 3.45 + 2.85 were
significantly higher than those of Group B with the means
of 3.90 = 2.34 and 1.93 + 2.42, respectively (P < 0.05).
However, the level of pain intensity did not differ
significantly between the two Groups 3 and 6 months after
the surgery (P > 0.05). In fact, generally, it can be stated
that the pain score in Group A was higher than that of
Group B; however, a significant decrease was observed in
patient’s pain score over time in both groups (P < 0.001).
Moreover, the mean duration of return to work in Groups A
and B was equal to 9.65 £ 5.34 and 8.07 £ 3.09 days,
respectively (P > 0.05) [Table 3].

Discussion

In the present study, the mean age of patients in both
groups was more than 40 years. Moreover, the frequency
of indirect inguinal hernia was more than the direct type. In
addition, the two groups did not differ significantly in terms
of basic and clinical characteristics such as age, past drug
history, past medical history, subclassification of inguinal
hernia, and the side of hernia.

In this regard, previous reports have stated that this
disorder is more common in childhood and over 50 years
of age.['. Furthermore, the indirect inguinal hernia is also
two to three times more common than the direct type.['”)

In addition, no complications occurred during the surgery,
and no postoperative complications such as hematoma,
urinary retention, and wound infection were reported.

Table 2: Postoperative complications in two groups

Postoperative Group A Group B P
complication (n=31), n (%) (n=30), n (%)

Seroma 2(6.4) 1(3.3) 0.524
Wound infection 0 0 -
Hematoma 0 0 -
Neuralgia 6(19.4) 4 (13.3) 0.525
Recurrence 13.2) 1(3.3) 0.981

Table 3: Comparison of the mean of postoperative pain,
chronic pain, and return to work between the two groups

Pain and return to Group A Group B P
work (n=31) (n=30)

Return to work, day 9.65+5.34 8.07+3.09 0.163
At 1* day 6.74+2.53 5.50+2.94 0.082
At 1% week 5.29+1.99 3.90+2.34 0.015
At 1% month 3.45+2.85 1.93+2.42 0.029
At 3" month 2.06+2.42 1.00£1.86 0.059
At 6™ month 1.03+1.58 0.53+1.27 0.181
P <0.001 <0.001

Similarly, mesh infection was not reported in the long-term
follow-up in either group. In contrast, neuralgia and
seroma had the highest frequency as the early and late
complications of this surgery, respectively. Moreover, both
groups had about 3% of recurrence. It should be mentioned
that although the mesh fixation method was not used for
Group B, the incident rates of seroma and neuralgia in
Group B were lower than those of Group A using the
mesh fixation method. In fact, it can be stated that the use
of external fixation (hernia truss) can be associated with
less complications than internal mesh fixation, although
this difference was not significant between the two groups
and no difference was observed between the two groups in
terms of the hernia recurrence.

According to previous studies, surgical treatments for
inguinal hernia are not without complications and one of
the most common and serious complications after surgery
is the hernia recurrence.!'® Previous studies have reported
the recurrence rate of hernia after surgery to be 11%—-33%
and the recurrence rate after the hernia recurrence repair to
be 11.7%-30%.17-1)

In addition, the results of Singhal et al.’s study revealed
that the recurrence rate of inguinal hernia following
mesh fixation is much lower than open hernia repair
methods.?”) Many previous studies have indicated that one
of the factors that can reduce the recurrence rate is the
appropriate mesh fixation, and the most reported morbidity
after the surgery is related to the displacement of the mesh
and its infection.!"¥ In contrast, many previous studies have
reported that the incidence of postoperative complications
was not significant between the two methods of mesh
fixation and nonfixation.[®*?'??l Moreover, some other
studies have reported that the rate risk of the incidence of
complications in the fixation group was far more than that
of the nonfixation group.!"!! Therefore, it seems that there is
still no consensus on the use of mesh or its fixation and the
mentioned point has remained a controversial issue.

Furthermore, Desarda used the no-mesh inguinal hernia
repair with continuous absorbable sutures, followed-up
the patients for 642 months, and revealed that more than
94% of patients had mild pain for 2 days. In addition, only
four minor complications were reported, and patients had
no recurrent hernia or chronic pain. In fact, they indicated
that a satisfactory result without recurrence can be obtained
in open surgeries without the use of mesh following the
method of continuous absorbable sutures. In the mentioned
study, they made the dream of every surgeon regarding the
inguinal hernia repair without recurrence without leaving a
foreign body inside the patients” body come true.

Although they have used open surgery, what is certain is
that laparoscopic surgeries have many advantages over
open surgeries. Moreover, we used an external abdominal
wall support tool as an external fixation in our study. It is
worth noting that, as the inguinal hernia truss is usually
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used before surgery, patients are completely cognizant of
how to use it and their encouragement to its correct and
consistent use is not impossible or challenging. Therefore,
the results of this study may be considered as a flip for
other surgeons in using and evaluating this approach.

After a hernia recurrence, another important factor that
surgeons seek to minimize is the patients’ pain because
patients’ return to work and daily life happens faster by
reducing their pain. In the present study, a significant
decrease in the level of pain intensity was observed in
both groups over time. Moreover, the comparison between
groups indicated that there was not a significant difference
between the two groups in terms of the pain in the first
24 h after the surgery. However, the pain score in Group B
was significantly lower than that of Group A 1 week and
1 month after the surgery. Moreover, the two groups’ pain
scores did not differ significantly 3 and 6 months after
surgery. In addition, the mean duration of return to work in
Group B was significantly less than that of Group A.

Factors that cause postoperative pain include the stimulation
of the femoral nerve by the mesh or stitches, inflammatory
reactions around the mesh, or fibrosis in the thigh area,
into which the femoral nerves also enter. This problem
may be due to the inflammation of the regional tissue
against the foreign body, biological incompatibility.*
Therefore, the nonfixation of the mesh can reduce the pain,
but theoretically, it is a predisposing factor for hernia
recurrence due to the nonuse or nonfixation of mesh.
Therefore, we tried to avoid using the mesh and its
fixation by employing the inguinal hernia truss as an
external fixation and a support for the abdominal wall and
achieved satisfactory results so that the patients’ pain in the
nonfixation group was significantly lower than the mesh
fixation group 1 week and 1 month after the surgery.

It should be noted that inguinal hernia truss has various
types, and their applications are different in men and
women. As all patients in this study were male, a bilateral
inguinal hernia belt was used. The mentioned belt is
most commonly used for men and is used to remove the
protrusions seen in the groin area as well as inside the
scrotum. Therefore, it should be taken into consideration
that the selection of a suitable inguinal hernia truss can also
play a significant role in the results of the study. Hence, the
different and new perspective of this study regarding this
surgery and the use of external postoperative fixation can
be regarded as the strengths of the present study although
this study was conducted as an initial and pilot study. It is
essential to conduct further studies with larger samples to
present more reliable results that are generalizable to the
population.

Conclusion

According to the results of the present study, although the
incidence of complications such as seroma and neuralgia
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in the internal mesh fixation group was higher than the
external fixation (inguinal hernia truss) group after surgery,
in general, the two groups did not differ significantly
in terms of the incidence of complications. Moreover,
the incidence rate of recurrence was the same in the two
groups. In addition, the patients’ pain scores 1 week and
1 month after the surgery as well as the duration of return
to work in the external fixation (inguinal hernia truss)
group was significantly less than those of the internal mesh
fixation group.
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