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Introduction: Mesh placement is the main standard in repair of inguinal hernia, and
laparoscopic repair is the standard of care via spinal, epidural, or combined anesthesia. Here,
we compared open and laparoscopic total extraperitoneal (TEP) repairs under general (GA)
and spinal anesthesia (SA).

Methods: Inguinal hernia patients (n=440) were analyzed retrospectively. There were four
groups: Group 1 was TEP under GA (TEP-GA) (n=111); Group 2 was open mesh repair (OM)
under SA (n=116) (OM-SA); Group 3 was open mesh repair under GA (n=117) (OM-GA);
Group four was TEP under SA (n=96) (TEP-SA). The age, body mass index, duration of opera-
tion, hospital stay, postoperative Visual Analog Scale scores, recurrence, postoperative pain,
urinary retention, headache, and patient satisfaction were all recorded.

Results: There was no significant difference in terms of hypotension, vomiting, seroma and
scrotal edema, recurrence, and wound infection incidence between the groups. However, the
operation duration, hospital stay period, headache, urinary retention, postoperative Visual
Analog Scale scores, chronic pain, and patient satisfaction showed significant differences
between groups.

Conclusion: Laparoscopic TEP hernia repair is a safe and effective method along with its
advantages of shorter hospital stay, less recurrence, less postoperative pain, higher patient
satisfaction, and similar postoperative complication rates. SA has the disadvantage of higher
incidence of headache and urinary retention compared to GA.

Keywords: herniorrhaphy, laparoscopy, general anesthesia, spinal anesthesia

Introduction

Inguinal hernia repair is one of the most common operations, but there is no consensus
on the optimal operation technique. Recurrence, wound infection, scrotal edema, and
chronic pain are common complications of hernia repair. Laparoscopic techniques
have ushered in a new era in hernia repair and offer less early postoperative pain, less
need for analgesics, lower rates of wound infection, better cosmetic results, and faster
return to work.'= The National Institute of Clinical Excellence reported a meta-analysis
of more than 40 controlled trials and reported that laparoscopic repair is superior to
open surgery in terms of pain and recovery in 2001.* However, its operative cost is
higher than open techniques despite the overall cost favoring laparoscopic approaches
in terms of postoperative outcomes.’ Total extraperitoneal (TEP) is the most frequently
preferred method among laparoscopic hernia repair techniques. Unlike other tech-
niques, TEP does not require the intraperitoneal cavity to be entered meaning that
intra-abdominal complications such as organ injury and postoperative ileus can be
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avoided. TEP repairs under regional anesthesia have been
reported,®® but there are few studies comparing general and
regional anesthesia.

Spinal or epidural anesthesia in laparoscopic repair has
been used for years.”!® We compared the advantages and
disadvantages of open repair and laparoscopic TEP repairs
under general anesthesia (GA) and spinal anesthesia (SA)
in this clinical trial.

Methods

Patients (n=440) who underwent surgery for unilateral
inguinal hernia between January 2013 and June 2015 in a
governmental hospital were analyzed retrospectively. The
same surgeon and the same anesthesiologist performed the
procedures. The most common complaints were swelling and
pain. Patients were diagnosed via physical examination and
ultrasonography. The inclusion criteria were age between
18 and 70 years, elective repair, and unilateral hernia. The
exclusion criteria were patients on anticoagulation treatment;
psychiatric comorbidities; recurrent hernias, strangulated,
incarcerated, or bilateral hernia; and the presence of spinal
deformity, coagulopathy, and drug allergy history. There
were four groups: Group 1 was TEP under GA (TEP-GA)
(n=111); Group 2 was open mesh repair (OM) under SA
(n=116) (OM-SA); Group 3 was open mesh repair under
GA (n=117) (OM-GA); Group 4 was TEP under SA (n=96)
(TEP-SA). The patients were given surgical and anesthetic
options and asked to choose. A preoperative single dose of
first-generation cephalosporin prophylaxis was used for all
patients. We compared the following: age, body mass index
(BMI), duration of surgery, hospital stay, hypotension,
vomiting, seroma and scrotal edema, postoperative pain
perception with Visual Analog Scale (VAS) in the 1st, 4th,
12th, and 24th hours (VAS 1, VAS 4, VAS 12 and VAS 24,
respectively), recurrence, postoperative pain and chronic
pain, urinary retention (inability to urinate spontaneously
during the early postoperative period requiring application
of'heat or urinary catheterization), headache, and patient sat-
isfaction via a Likert scale (between 0 and 5 where 0 was not
satisfied at all and 5 was very satisfied). Seroma and scrotal
edema were evaluated with ultrasonography. All anesthesia
and operations were done by the same anesthesiologist and
surgeon. All patients were followed up to 12th month of
operation either by phone or at outpatient clinics on the
10th day, 1st, 3rd, 9th, and 12th months. They were advised
to report to outpatient clinics if any symptoms emerged.
They were questioned about chronic groin pain on the 3rd

and 9th months and about their satisfaction at the end of the
3rd postoperative month.

Statistical analysis

SPSS 15.0 (SPSS Inc., Chicago, IL, USA) for Windows was
used for statistical analysis. Descriptive statistics were given
as number and percent for categorical variables, and mean
and SD for numerical variables. Kruskal-Wallis test was
used in the comparison of more than two independent groups,
as numerical variables did not provide normal distribution
condition. Subgroup analyses were done with Mann—Whitney
U test. As the difference of numerical variables in more than
two dependent groups did not provide normal distribution
situation, Friedman analysis was used. Wilcoxon analysis
was used for subgroup comparison; subgroup analyses of
dependent independent groups were interpreted by using
Bonferroni correction. Chi-squared test was used in com-
paring the ratios within each independent group. When
Pearson chi-square conditions were not provided, Monte
Carlo simulation was used. o significance level was accepted
as P<<0.05.

Ethics statement

As this was a retrospective study, ethical approval was
verbally requested from the Haydarpasa Numune Ethical
Committee who advised that ethical approval was not needed.
Written informed consent, however, this study was conducted
in respect with human rights and written informed consent
was obtained from each of the patients.

Results

The mean ages were 39.9£16.2, 38.1+£16.8, 39.1£16.5, and
31.8+10.9 years for Groups 1-4, respectively, with significant
differences among the groups (P=0.005). The mean age in
TEP-SA was younger than TEP-GA and OM-GA (P<<0.001
and P=0.004, respectively) (Table 1).

The mean BMIs were 25.7£3.1,24.9+3.2, 24.343.2, and
23.8+3.2 for Groups 1-4, respectively, with significant dif-
ference between the groups (P=0.001). The mean BMI in
TEP-GA was significantly higher than OM-GA and TEP-SA
(P=0.003 and P<<0.001) (Table 1).

There was no statistically significant difference between
hernia neck diameter averages (P=0.892).

The mean duration of operation periods were 50.4+7.3,
38.1£5.9, 38.715.9, and 55.0£8.3 minutes for Groups 14,
respectively, with significant difference between the groups
(P<<0.001). The duration of operation was the longest in
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Table | Patient demographics, operation, hospital durations, and hernia neck diameters

Binary comparison of the groups Gl G2 G3 G4 P-value
Age
Mean + SD 39.9+16.2 38.1+16.8 39.1+16.5 31.8+10.9 0.005
Gender 0416
Female 13(11.7) I1(9.5) 15(12.8) 6 (6.3)
Male 98 (88.3) 105 (90.5) 102 (87.2) 90 (93.8)
BMI
Mean + SD 25.743.1 24.9+3.2 243432 23.8+3.2 0.001
Duration of
operation (minutes)
Mean + SD 50.4£7.3 38.1£5.9 38.745.9 55.0£8.3 <0.001
Hospital stay (hours)
Mean + SD 26.617.5 28.9+4.3 29.945.1 27.5£3.5 <0.001
Hernia neck
diameter (cm)
Mean + SD 2.78+0.99 2.77+0.87 2.77+0.97 2.78%1.01 0.892
Subgroup analysis of independent groups
Age BMI Duration of Hospital
operation stay
(minutes) (hours)
P-value P-value P-value P-value
Gl vs G2 0.277 0.075 <0.001 <0.001
Gl vs G3 0.691 0.003 <0.001 <0.001
Gl vs G4 <0.001 <0.001 <0.001 <0.001
G2 vs G3 0.336 0.202 0.326 0.170
G2 vs G4 0.046 0.022 <0.001 0.029
G3vs G4 0.004 0.263 <0.001 0.001

Notes: GI: TEP-GA; G2: OM-SA; G3: OM-GA; G4: TEP-SA.

Abbreviations: GA, general anesthesia; OM, open mesh repair; SA, spinal anesthesia; TEP, total extraperitoneal.

TEP-SA followed by TEP-GA and OM-GA (P<0.001,
for all) (Table 1).

The mean hospital stay periods were 26.617.5, 28.944.3,
29.945.1, and 27.543.5 hours for Groups 1-4, respectively,
with significant differences for all groups (P<<0.001). It was
shortest in TEP-GA followed by TEP-SA, OM-SA and OM-GA
(P<<0.001; P<0.001; P<<0.001; P=0.001, respectively).

Hypotension, vomiting, seroma, scrotal edema, and wound
infection incidence did not differ significantly between the
groups (Table 2). The wound infection was superficial: one
at the umbilical port, which responded to antibiotic treatment.
These complications did not necessitate conversion to GA or
open surgery. There was no statistically significant difference
in preoperative VAS averages between the groups (P=0.846).
The postoperative mean VAS 1 values were 5.11%0.85,
0.32+0.47, 8.61+£0.49, and 0.10+0.31. VAS 4 values were
3.5340.70, 5.67£0.60, 6.00+0.69, and 2.18+0.63. VAS
12 values were 1.78+0.72, 4.70£0.66, 5.13%£0.86, and
1.40£0.51. VAS 24 (24 hours post-op) values were 0.7510.58,

4.84+1.03,4.21140.68, and 0.8910.48, respectively. VAS 1, 4,
12, and 24 had significant difference when compared between
the groups (P<<0.01) (Table 3).

The postoperative mean VAS 1 was lowest in TEP-SA fol-
lowed by OM-SA and TEP-GA and OM-GA. The postopera-
tive mean VAS 4 and VAS 12 values were lowest in TEP-SA.
This was lower in TEP-GA than OM-SA and OM-GA. There
was a significant difference between the postoperative mean
VAS 24 values of TEP-GA and TEP-SA. TEP-GA and
TEP-SA were lower than OM-SA and OM-GA. The OM-GA
was lower than OM-SA (postoperative VAS 24 for TEP-GA
vs TEP-SA P=0.049; for all other comparisons, P<<0.001).

The change in VAS scores within each group was also
significant (P<<0.001 for all). VAS 4 values were significantly
decreased in TEP-GA and OM-GA and increased in OM-SA
and TEP-SA vs VAS 1. There was a significant decrease in
VAS 12 in all groups. Postoperative VAS 24 values were
significantly increased in OM-SA compared to VAS 12 but
significantly decreased in all other groups (P<<0.001 for
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Table 2 Post operative complications and outcome

Complications and | Gl G2 G3 G4 P-value
outcome n % n % n % n %
Hypotension 3 2.7 4 34 4 34 6 6.3 0.637
Vomiting 4 3.6 3 2.6 6 5.1 7 7.3 0.390
Recurrence 3 2.7 8 6.89 7 5.98 3 3.1 0.112
Seroma 6 5.4 9 7.8 I 9.4 9 9.4 0.662
Scrotal edema 5 4.5 7 6.0 9 77 I 1.5 0.256
Wound infection 4 3.6 8 6.9 10 8.5 7 7.3 0.488
Likert scale
Mean + SD 4.32+0.74 2.38+0.55 2.4310.56 4.4310.64 <0.001
Pain at 3rd month 5 4.5 18 15.5 I 9.4 7 7.3 0.032
Pain at 9th month 3 2.7 7 6.0 8 6.8 2 2.1 0.239
Urinary retention | 0.9 14 12.1 | 0.9 7 7.3 <0.001
Headache | 0.9 12 10.3 2 1.7 7 7.3 0.002
Analysis of subgroup analysis of independent groups
Binary comparison Recurrence Pain at Urinary Headache Likert
of the groups 3rd month retention scale
P-value P-value P-value P-value P-value
Gl vs G2 0.856 0.006 0.001 0.002 <0.001
Gl vs G3 0.652 0.148 1.000 1.000 <0.001
Gl vs G4 1.000 0.392 0.026 0.026 0.347
G2 vs G3 0.809 0.157 <0.001 0.006 0.486
G2 vs G4 0.728 0.065 0.246 0.439 <0.001
G3 vs G4 0.967 0.582 0.024 0.082 <0.001

Notes: GI: TEP-GA; G2: OM-SA; G3: OM-GA; G4: TEP-SA.

Abbreviations: GA, general anesthesia; OM, open mesh repair; SA, spinal anesthesia; TEP, total extraperitoneal.

all subgroups). The pain scores (VAS) were significantly

higher in open surgery groups, and it was also significantly
different upon comparing open groups between each other.
The VAS 24 also showed significant differences between

TEP groups (Table 3).

Table 3 VAS scores as a function of time

repair groups and the TEP (Table 2).

The recurrence from groups 1-4 rates were 3 (2.7%),
8 (6.89%), 7 (5.98%), and 3 (3.1%), respectively, and
there were no significant differences between the groups
(P=0.112). Recurrence rates were higher in both the open

Hours Group GI G2 G3 G4 P-value
Mean £ SD Mean £ SD Mean £ SD Mean + SD
VAS Preop 0.15+0.40 0.20+0.46 0.16+0.39 0.18+0.44 0.846
Postop | 5.11+0.85 0.324+0.47 8.611+0.49 0.10+0.31 <0.001
Postop 4 3.53+0.70 5.67+0.60 6.00+0.69 2.18+0.63 <0.001
Postop 12 1.78+0.72 4.7040.66 5.13+0.86 1.40+0.51 <0.001
Postop 24 0.75+0.58 4.84+1.03 4.21+0.68 0.891+0.48 <0.001
P-value <0.001 <0.001 <0.001 <0.001
Binary comparison of the Postop Postop Postop Postop
groups I VAS 4 VAS 12 VAS 24 VAS
P-value P-value P-value P-value
Gl vs G2 <0.001 <0.001 <0.001 <0.001
Gl vs G3 <0.001 <0.001 <0.001 <0.001
Gl vs G4 <0.001 <0.001 <0.001 0.049
G2 vs G3 <0.001 <0.001 <0.001 <0.001
G2 vs G4 <0.001 <0.001 <0.001 <0.001
G3vs G4 <0.001 <0.001 <0.001 <0.001

Notes: G|: TEP-GA; G2: OM-SA; G3: OM-GA; G4: TEP-SA.

Abbreviations: GA, general anesthesia; OM, open mesh repair; SA, spinal anesthesia; TEP, total extraperitoneal; VAS, Visual analog scale.
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Chronic pain at the 3rd month was seen in 5 (4.5%),
18 (15.5%), 11 (9.45%), and 7 (7.3%) patients with
significant differences among groups 1-4 (P=0.032). Chronic
pain at the 3rd postoperative month had no significant dif-
ference between TEP and open groups except TEP-GA and
OM-SA where it was significant. It was higher in both open
repair groups and highest in OM-SA (Table 2).

Urinary retention incidences in groups 1-4 were 1 (0.9%),
14 (12.1%), 1 (0.9%), and 7 (7.3%), respectively. It was
higher in OM-SA and TEP-SA than TEP-GA and OM-GA
(P=0.001, P=0.026, P<<0.001, and P=0.024) (Table 2).

Headache incidences in groups 1-4 were 1 (0.9%), 12
(10.3%), 2 (1.7%), and 7 (7.3%), respectively. Its incidence
was significantly higher in OM-SA than TEP-GA (P=0.006).
Headache incidence was higher in OM-SA vs TEP-GA and
OM-GA and in TEP-SA vs TEP-GA (P=0.002, P=0.026,
and P=0.006, respectively). Headache was higher in spinal
groups. It was higher in the OM-SA group relative to the
TEP-SA group (Table 2).

The mean Likert scores for groups 1-4 were 4.3240.74,
2.38+0.55, 2.4310.56, and 4.43%0.64, respectively. This
score was higher in both TEP groups, and these values had
significant differences vs the open repair groups (P<<0.001
for all) (Table 2).

Discussion

Inguinal hernia repair is one of the most common surgical
operations with 700,000 cases per year in the USA."
McVay, Bassini, posterior wall-darn, anterior, and posterior
repair with synthetic grafts have all been used in inguinal
hernia repair. European surgical guidelines propose that the
Lichtenstein technique decreases recurrence rate; thus, it is
accepted as the gold standard.*!? In recent years, endoscopic
repair techniques have been preferred for the repair of ingui-
nal hernias. The TEP technique is advantageous vs other
techniques. Less postoperative and chronic pain and better
cosmetic results are the advantage of TEP. In contrast to other
endoscopic repairs, TEP has no intraperitoneal access and
thus has no risk of intraperitoneal complication developments
(intestinal or main vessel injury, postoperative obstruction,
etc.). Its recurrence rate was reported to be 1%—4%. Its main
disadvantage is its difficulty depending on the experience and
learning curve.'? The surgical results depend on the experi-
ence of the surgical team in the specific technique.

A recent study comparing laparoscopic vs open surgery
found that laparoscopic repair was superior to open one in
terms of surgical outcome and complications.>> Another
meta-analysis found that the frequency of complications was
1.76 times higher in open repair than laparoscopic repair.'

Our findings did not correlate to their results in terms of
complications.

Laparoscopic hernia repair under SA has been popular in
recent years. Lap trans abdominal pre-peritoneal under SA
is not widely accepted because of muscular relaxation prob-
lems. In totally extra peritoneal, anatomical delineation of the
surgical space is satisfactory in recent studies,'*'® but few
studies are available. Thus, it is not yet in the guidelines.

A longer duration of operation is a problem in laparo-
scopic hernia repair vs open one. Studies have reported
variable results in terms of the statistical significance of this
duration difference.>*141

In our study, there were no significant differences in
hypotension, vomiting, seroma and scrotal edema formation,
and wound infection incidence between the groups. However,
the operation duration, hospital stay period, headache, urinary
retention, postoperative VAS scores, chronic pain, and patient
satisfaction did have significant differences.?® Seroma and
scrotal edema recovered by itself within 3 months.

Our results showed that both laparoscopic hernia repair
groups had longer operation durations than open surgery
(P<<0.001). This is similar to a meta-analysis of seven stud-
ies comparing open preperitoneal and laparoscopic repair,
which reported that laparoscopic repair methods took longer
to perform.'® However, our laparoscopic repair durations were
shorter than those reported in the literature.?’ The duration
was longer in the TEP-SA group than in TEP-GA (P<<0.001).
This might be because of the prolonged anesthesia used in
SA. There were no differences in term of duration of surgery
between the Lichtenstein repair groups (P=0.326) (Table 1).

The hospital stay period is an important parameter to
study the effectiveness of the technique. This period varies
between | and 4 days for laparoscopic hernia repair in the
literature 391416172122 The 1.5 days of hospitalization is
acceptable, and all groups had a significant difference in
terms of their hospital stay period (P<<0.01). Open groups
did not have a significant difference (P=0.170). Both TEP
groups had a shorter hospital stay. This might be because of
less early postoperative pain due to fewer incisions; thus, it is
more comfortable for the early postoperative period in TEP.

Postoperative pain perception is important and was
evaluated by the VAS. The VAS scores were significantly
lower in the SA groups on the first hour. The VAS decreased
significantly in the TEP-GA and OM-GA groups from
VAS 1 to VAS 24. In contrast, there was a peak increase
in VAS 4 and then a significant decrease in TEP-SA and
OM-SA groups, but these peak values were approximately
equal to TEP-GA and OM-GA values of VAS 4, respec-
tively (Figure 1). These VAS scores showed a significant
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Figure | VAS score graphics.

difference within and between the groups (Table 2). The
TEP was superior to open repair in terms of postoperative
pain. The SA interestingly showed increased pain on VAS
4 followed by a decrease. In contrast, the GA groups had a
continuous decrease within 24 hours (Figure 1). The opera-
tion technique was more important than anesthesia in terms
of postoperative pain perception. Our results correlated with
those of Ciftci et al*' who reported significantly lower VAS
scores in the TEP group than the open technique within the
first postoperative day.

Recurrence rates showed no significant difference
among groups (P=0.112) (Table 2). The recurrences in the
TEP groups were slightly higher than those reported in the
literature.* 41622

Urinary retention is common in SA.>!>!¢ Urinary retention
was significantly higher in the SA groups. It was higher in
the OM-SA group than the TEP-SA group, but not statisti-
cally significant (Table 2). The GA differences were not
significant. SA is a single risk factor for urinary retention.
This is in contrast to Donmez et al'* who found no urinary
retention in SA but two in the GA group. Symeonidis et al*
reported that TAPP under SA had a higher incidence of
urinary retention (36%) followed by open repair under SA
(32%) vs open repair under SA and GA (16% and 12%,
respectively). These results suggest that both laparoscopy and
SA had a combined increasing effect on urinary retention.?

We found that chronic pain on the 3rd month was
higher in both open repair groups. There was a significant
difference among groups (P=0.032) (Table 2). Subgroup

analysis revealed a significant difference between TEP-GA
and OM-SA (P=0.006); other subgroup analyses showed no
significant differences (Table 2).

At the end of the 9th month, chronic groin pain rates were
2.7% and 2.1% in the TEP-GA and TEP-SA groups, respec-
tively; these were 6.0% and 6.8% in the OM-SA and OM-GA
groups, respectively. There was no significant difference
between the groups, statistically, at 9 months (Table 2).

Mommers et al** reported chronic pain in 22 patients
(19%) after the 6th week and in 17 patients (14%) after 1 year
following TEP. Sajid et al'® concluded that open repair had a
shorter duration of surgery and comparable results in terms
of chronic pain, recurrence, and postoperative pain vs lap-
aroscopic approaches; they suggested the routine use of open
repair. However, our results show that rates of laparoscopic
hernia were lower, but there were no significant differences
between laparoscopic and open groups except TEP-GA and
OM-SA. Correlation between chronic pain and repair and
anesthesia techniques could not be assessed in the light of
these findings. Singh et al reported that preoperative pain,
young age, open repair, and 1st week postoperative pain were
independent risk factors of chronic pain.?

Headache is a common side effect of SA. Our results
also showed a significant difference between GA and SA
groups. Headache incidence was higher in SA groups than
in GA groups and more frequent in the OM-SA group than
the TEP-SA. Headache seems to be specific for SA. The
headache in our groups responded to fluid and caffeine-rich
beverage intake within 2 postoperative days. Sinha et al’
reported headache in 25 patients (5.21%) with a mean dura-
tion of 2.6 days for TEP-SA. They managed it by making
the patients lie down and also increase fluid and salt intake.’
On the contrary, Donmez et al'* reported headache in 2 (8%)
for GA but not in the SA group.

Patient satisfaction is important in hernia repair. All
groups showed a significant difference (P<<0.001), and our
findings were in favor of the TEP groups in which satisfaction
rates were higher than open repair ones (Table 2). It seems
that satisfaction depends on surgical technique more than
anesthesia. Better satisfaction scores were found for TEP-SA
in the literature as well.>!*!> TEP was reported to have higher
satisfaction scores vs TAPP.!

Conclusion

Laparoscopic TEP hernia repair is a safe and effective
method that offers shorter hospital stays, less recurrence, less
postoperative pain, higher patient satisfaction, and similar
postoperative complication rates. SA suffers from a higher
incidence of headache and urinary retention vs GA. SA can
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be safely performed in both open and laparoscopic inguinal
hernia repair.
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