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Abstract

Introduction: Although laparoscopic repair of inguinal hernia is associated with reduced postoperative pain, it is not
entirely painless. In addition to reducing the need for analgesic medication, postoperative complications, and hospi-
talization, postoperative pain control enables early return to normal activity.

Aim: To evaluate the efficacy of bupivacaine instilled into the pre-peritoneal space and trocar incisions of patients
undergoing laparoscopic totally extraperitoneal (TEP) repair of inguinal hernia.

Material and methods: Bupivacaine was instilled into the pre-peritoneal space and trocar incisions of the patients in
group | (n = 23), whereas it was infiltrated only into the trocar incisions of the patients in group I (n = 21). No local
anesthetic was administered to the patients in group Ill (n = 21). Postoperative pain was assessed using the Visual
Analog Scale (VAS) at 4 and 24 h, and the dosage of analgesic medication was noted.

Results: No significant difference regarding age, gender, body mass index, ASA class, history of abdominal surgery, or
smoking was noted between the three groups (p > 0.05). VAS score at 4 h was significantly higher in group Ill than
in groups | and Il (p < 0.05). The dosage of analgesic medication was significantly higher in group Ill than in groups |
and Il (p < 0.05), with no significant difference between groups | and Il (p > 0.05).

Conclusions: Infiltration of long-acting local anesthetic into the pre-peritoneal space and trocar incisions of patients
undergoing laparoscopic TEP repair of inguinal hernia reduces the need for analgesic medication by reducing early
postoperative pain.
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Introduction
increase in the number of patients opting for laparo-

scopic repair of inguinal hernia, and the need for an-
algesic medication has drastically decreased because
the procedure reduces postoperative pain [3-5].

Repair of inguinal hernia is one of the most com-
mon operations performed in general surgery clinics.
Regardless of the etiology and type, surgical repair is

considered to be the definitive treatment for ingui-
nal hernia [1]. Every year, more than 20 million re-
pairs of inguinal and femoral hernias are performed
worldwide [2]. Studies have revealed that there is an

The preperitoneal space and trocar incisions
are the two potential pain sites in the laparoscop-
ic totally extraperitoneal (TEP) procedure. Previous
randomized controlled trials have shown that in-
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filtration of a local anesthetic (e.g., bupivacaine)
into the extraperitoneal region or trocar incisions
of patients reduces postoperative pain [6-8]. In
several studies, a local anesthetic has been in-
filtrated into both the extraperitoneal region
and trocar incisions, or only one of them [9, 10].
Based on current literature, we hypothesized that
infiltration of bupivacaine into the preperitoneal
space and trocar incisions of patients can reduce
postoperative pain.

The present study aimed to compare the post-
operative pain scores of patients in three groups. In
patients of group |, local anesthetic was infiltrated
into the preperitoneal space and trocar incisions,
whereas in patients of group I, it was infiltrated only
into the trocar incisions. No local anesthetic was ad-
ministered to patients of group Ill.

Material and methods

Between March 2017 and February 2018, a to-
tal of 65 patients were included in this study. The
patients who underwent repair of inguinal hernia
between the ages of 17 to 70 years and those who
belonged to the American Society of Anesthesiolo-
gists (ASA) class | and Il were included in this study.
Patients with bilateral inguinal and scrotal hernia,
those who were previously operated for inguinal
hernia and had an incision in the lower abdomen,
those who had a history of alcohol and drug abuse,
and those who had preoperative pain and strangula-
tion signs were not included in this study.

After obtaining approval from the local ethics
committee, a preliminary study was initially per-
formed with five patients in each group. The sample
size of the study was determined based on the re-
sults of the preliminary study. The standard effective
size was determined to be 0.88 with 5% error and
80% power, and the sample size of n = 20 was con-
sidered appropriate.

An internet-based random number generator
was used for randomization (www.random.org). Pre-
operatively, group numbers I-lIl were randomly as-
signed and sent to the operating room in a closed
envelope. Bupivacaine was administered in the final
stage of the operation according to the group num-
ber received. In the case of group I, 50 mg of 0.5%
bupivacaine was infiltrated into the preperitoneal
space and 10 mg of bupivacaine was simultaneous-
ly injected into each trocar incision. In the case of

12

group I, only 10 mg of bupivacaine was injected into
each trocar incision. However, no local anesthetic
was administered in the case of group Ill.

Under general anesthesia, a 1 c¢cm incision was
made 1 cm inferior to the umbilical border. A 10-
mm trocar was placed in the preperitoneal space,
and blunt dissection continued with a 30-degree
camera. After the preperitoneal space was observed,
two 5-mm working trocars were placed in the mid-
line at 2 cm and 6 cm inferiorly from the umbilicus
to the symphysis pubis. Bogros and Retzius areas
were expanded with sharp and blunt dissections,
respectively, and the Cooper ligament with cord
structures was exposed. The hernia sac was freed
from the anatomical structures of the cord. A 15 x
13 ¢cm Prolene mesh was spread over the preperito-
neal area to cover all hernial defects. Prolene mesh
was fixed to the Cooper ligament and the abdom-
inal wall with the absorbable fixation device. At
this stage, if the patient belonged to group I, 50 mg
of bupivacaine was instilled into the preperitone-
al space, and the air was evacuated. Subsequent-
ly, 10 mg of bupivacaine was injected into each
trocar incision, and the skin was sutured. In the
case of group I, the patient was only injected with
10 mg of bupivacaine into each trocar incision. No
local anesthetic was administered to the patients of
group lIl. No intraoperative or postoperative compli-
cations were observed, and a drain was not used for
any patient. All patients were operated on laparo-
scopically, and uneventfully discharged on the first
postoperative day. No patient was re-operated.

Postoperative pain was assessed using the Visual
Analog Scale (VAS) to digitize values that cannot be
measured numerically. Typically, the extremes of the
parameter to be evaluated are written on both ends
of a 100-mm line. For example, no pain (1 on the
scale) and the worst pain (10 on the scale) are writ-
ten on either ends of a line, and the patient marks
the current pain level on this line. The distance from
the point of no pain to the patient’s mark indicates
the patient’s pain level [9, 10]. The VAS has been
considered reliable for a long time and is accepted
worldwide owing to its safety and ease of application
[9, 10]. In the current study, the patient was asked
to draw or mark a line on the scale corresponding
to their current pain level. Postoperative pain was
assessed by a general practitioner who was blinded
to randomization by VAS, but these scores were not
reported to the surgeon. The following template can
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be used to determine the values on the line. In our
study, we used a 10-unit visual scale.

TIIIIIIIIIT

1 2 3 4 5 6 7 8 9

Postoperatively, prophylactic analgesic medi-
cations were not administered in any of the three
groups. However, patients who presented with
symptomatic pain and those who requested anal-
gesia were administered with an intravenous infu-
sion of 1 g of paracetamol, and the total dosage was
noted.

Ethics

Written informed consent was obtained from
all patients included in this study. The research was
conducted according to the principles of the World
Medical Association Declaration of Helsinki “Ethical
Principles for Medical Research Involving Human
Subjects.” The approval of a local ethics committee
was obtained.

Table I. Demographic characteristics of patients

Statistical analysis

Descriptive statistical methods including mean,
standard deviation, frequency, and ratio were used
to evaluate the data. The Kolmogorov-Smirnov test
was used to analyze the distribution of variables,
the independent samples t-test and Mann-Whitney
U test were used to analyze quantitative data, and
the y? test was used to analyze qualitative data.
Spearman correlation and logistic regression anal-
yses were used for multivariate analysis. Statistical
analysis was performed using the SPSS software
package for Windows (SPSS version 17.0, SPSS Inc.,
Chicago, Illinois, USA).

Results

The patients were divided into three groups.
A local anesthetic (bupivacaine) was infiltrated into
the preperitoneal space and trocar incisions of the
23 patients in group |, whereas it was infiltrated only
into the trocar incisions of the 21 patients in group II.

Parameter Group | Group Il Group Il P-value
Mean + SD Median Mean + SD Median Mean + SD Median
or n (%) orn (%) or n (%)
Age [years] 54.5 +13.7 56.0 49.0 £13.9 50.0 59.2 +11.2 60.0 0.0524
Sex:
Male 22 (95.7) 20 (90.5) 21 (100.0) > 0.05%
Female 1(4.3) 1(9.5) 0(0.0)
Height 170.8 £7.1 170.0 170.9 +6.0 170.0 170.9 5.1 170.0 0.994¢
Weight 75.7 £10.7 75.0 74.1+12.6 78.0 79.7 8.2 80.0 0.441¢
BMI 26.1+3.6 26.4 25.0 £3.5 25.5 273429 27.0 0.165¢
ASA score:
| 16 (69.6) 15 (71.4) 10 (47.6) 0.202%
I 7(30.4) 6 (28.6) 11 (52.4)
Previous surgical history:
- 21(91.3) 19 (90.5) 21 (100.0) 0.359%
+ 2(8.7) 2(9.5) 0 (0.0)
Smoking:
- 14 (60.9) 13 (61.9) 13 (61.9) 0.997*
+ 9(39.1) 8(38.1) 8(38.1)
“Anova; “Kruskal-Wallis; ¥chi-square test.
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The 21 patients in group Il were not administered
with any local anesthetic. There was no significant
difference regarding age, gender, body mass index,
ASA class, history of previous abdominal surgery, or
smoking between the three groups (p > 0.05) (Ta-
ble 1). VAS score at 4 h was significantly higher in
group Ill than in groups | and Il (p < 0.05), with no
significant difference between groups | and Il (p >
0.05). VAS score at 24 h did not significantly differ
between the three groups (p > 0.05) (Figure 1). The
analgesic medication and dosage were significantly
higher in group Il than in groups | and Il (p < 0.05)
(Figures 2, 3), with no significant difference between
groups | and Il (p > 0.05) (Table I1). The length of hos-
pitalization was one day for all three groups.

Discussion

Although minimally invasive surgery is associat-
ed with reduced postoperative pain, it is not entirely
painless. Patients undergoing laparoscopic repair of

inguinal hernia might experience postoperative pain
requiring narcotic analgesic medications. Postop-
erative pain control reduces the need for analgesic
medications, postoperative complications, length
of hospitalization, and expenditure [11, 12]. In our
study, we observed greater postoperative pain relief
in patients who received a local anesthetic. Several
studies in the literature have revealed that preperi-
toneal local anesthesia is effective in pain control.
Since TEP repair provides a limited preperitoneal
area, it allows for easy and effective application of
alocalanesthetic[7, 13, 14]. Arandomized controlled
trial conducted by Bar-Dayan et al., including 44 pa-
tients divided into two groups, observed that pain
was significantly lower in the group that received
preperitoneal infiltration of bupivacaine than in the
control group [13]. Another randomized controlled
trial conducted by Hon et al. revealed that 0.5%
bupivacaine instilled into the preperitoneal space
of patients undergoing TEP repair resulted in effec-
tive pain control compared with the control group
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Figure 1. Postoperative VAS score at 4™ (A) and 24" h (B)
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Figure 3. Comparison of dosages of analgesic
medications between groups
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Table II. VAS score and dosage of analgesic medication

Parameter Group | Group Il Group Il P-value
Mean + SD Median Mean + SD Median Mean + SD Median
orn (%) orn (%) orn (%)

VAS at4 h 25421 34 +2.7* 4.0 4.8 +2.3 4.0 0.010¢
VAS at 24 h 2.0+21 1.0 29+24 3.0 33423 3.0 0.161¢
Analgesic medication:

- 16 (69.6)* 16 (76.1) 0(0.0) < 0.001%

+ 7 (30.4) 5(23.9)* 21 (100.0)
Analgesic dosage 1.0 £2.1% 0.0 1.0 £1.8* 0.0 3.9+0.9 4.0 < 0.001¢

KKruskal-Wallis (Mann-Whitney U test); X'chi-square test. *Difference with group Ill p < 0.005.

[14]. Arandomized controlled trial was conducted by
O’Riordain et al., including 56 patients who were di-
vided into two groups and compared based on their
pain scores; one group received pre-peritoneal bupi-
vacaine (n = 29) and the other received saline treat-
ment (n = 27). The study results revealed that the
pain score of the patients who received bupivacaine
was statistically significantly lower. Although this
difference was observed at 24 h, the patients who
received bupivacaine recovered faster and returned
to normal activity earlier.

In contrast, some studies, such as the random-
ized controlled trial conducted by Abbas et al,
have shown that infiltration of bupivacaine into
the pre-peritoneal space did not provide signifi-
cant postoperative pain relief [8]. In a randomized
controlled trial conducted by Saff et al, including
42 patients, 60 ml of 0.125% bupivacaine was infil-
trated into the pre-peritoneal space, and no significant
difference regarding the postoperative pain scores,
need for analgesic medication, or length of hospitaliza-
tion was observed between the patients who received
bupivacaine and those who were in the control group
[6]. Dath et al. found no significant difference regarding
the pain scores and need for narcotic analgesic medi-
cations between the patients in whom trocar incisions
were infiltrated with 20 mg of 0.5% bupivacaine and
epinephrine during laparoscopic cholecystectomy and
the control group [15]. A similar study conducted by
Hasaniya et al. infiltrated 0.5% bupivacaine into trocar
incisions during laparoscopic cholecystectomy. In this
study, the patients who were administered with a lo-
cal anesthetic experience cost-effective pain control
because of the reduced need for postoperative anal-
gesic and antiemetic medications [16].

Videosurgery and Other Miniinvasive Techniques 1, March/2020

In contrast, in a systematic review and meta-
analysis conducted by Tong et al, they reviewed
eight RCTs that included a total of 373 patients and
investigated the outcomes of extraperitoneal bupiv-
acaine analgesia versus control in laparoscopic TEP
hernia repair. They found that extraperitoneal bupi-
vacaine treatment during laparoscopic TEP inguinal
hernioplasty is not more efficacious for the reduc-
tion of postoperative pain than placebo and they do
not recommend extraperitoneal bupivacaine analge-
sia during laparoscopic TEP inguinal hernia repair for
routine practice [17].

Previous studies have validated VAS to be a con-
sistent and valid scale for the quantitative measure-
ment of subjective perceptions of pain and anxiety
[18, 19]. Additionally, VAS can be used as a numeri-
cal value that can be linearly increased and rated to
evaluate pain severity [20].

However, VAS scoring reflects the patient’s per-
ception of pain rather than its objective severity, and
it would be more appropriate to prefer other scoring
systems, especially in elderly patients [9, 10]. In ad-
dition to VAS, we believe that other scoring systems,
such as the Numeric Rating Scale or Verbal Descrip-
tor Scales, can improve the reliability of data by de-
creasing pain-scale errors.

According to guidelines for laparoscopic (TAPP)
and endoscopic (TEP) treatment of inguinal hernia,
published by the International Endohernia Society
(IEHS) in 2011, “Additional use of local anaesthetic
positively influences postoperative pain in TEP and
TAPP. Infiltration of trocar wounds with long-acting
local anaesthetic in TAPP improves patient’s well-be-
ing and accelerates return to ambulation (Grade D).
To improve postoperative pain control, trocar wounds
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can be infiltrated by local anesthetics. Such effect was
not reported in TAPP yet, although routine infiltration
of the wound after hernia repair provides extra pain
control and limits the use of analgesics” [21].

A study that compared inguinal hernia surgery
under spinal and general anesthesia revealed that
VAS scores were significantly lower in the spinal
anesthesia group at 1, 6, and 12 h postoperative-
ly compared to the general anesthesia group (p =
0.001, 0.001, and 0.011, respectively). Although the
VAS score was lower in the spinal anesthesia group
than in the general anesthesia group at 24 h postop-
eratively, the difference was not statistically signifi-
cant (p = 0.643) [22].

Laparoscopic techniques minimize the risk of
soft tissue and nerve trauma in the groin region,
allow quick return to work and reduce the level of
postoperative pain. Therefore, younger patients may
benefit most from laparoscopic surgery [21, 23].

Yildirim et al. conducted another study using slit
and nonslit mesh (SM and NSM) for the repair of in-
guinal hernia for the diameter less than 5 cm and
evaluated early postoperative pain score by VAS; the
pain levels of the NSM group were statistically sig-
nificantly lower than those of the SM group in the
first, 6™, 12, and 24" h postoperatively (p < 0.001,
p < 0.001, p < 0.001, and p = 0.004). When the
chronic pain was investigated at the 3™ month,
the SM group had a significantly higher pain level
than that of the NSM group (p = 0.004). When the
hernia diameter was larger than 5 cm, there was no
significant difference between the groups in the ear-
ly postoperative period of pain [24].

The other method for reducing postoperative
pain in patients who have undergone laparoscopic
inguinal hernia repair is fixation of mesh with glue
[25, 26]. A prospective trial that included 146 pa-
tients who underwent the laparoscopic TAPP meth-
od for inguinal hernia repair with fixation of mesh
by glue showed that the frequency and intensity of
the pain after surgery were significantly decreased
compared to that experienced preoperatively, which
is especially important for younger and professional-
ly active patients [27].

In another study conducted by Mitura et al., they
found that preoperative intensity of pain was sig-
nificantly higher in patients aged < 40 years (63.7%;
VAS 5.4) than in patients > 60 years (54.3%; VAS 4.8)
(p = 0.008) and assessment of pain may help deter-
mine the group of younger patients who could bene-
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fit the most from inguinal hernia repair in the preop-
erative period. This study showed that longer hernia
duration prior to surgery causes increased pre- and
postoperative pain [28].

Unlike several studies in the literature, our study
involved three groups. We aimed to obtain additional
information on the etiology of pain by infiltration of
a local anesthetic into the preperitoneal space and
trocar incisions in group | and only into the trocar
incisions in group Il. Although there was no signifi-
cant difference in the pain scores between these two
groups, there was a quantitative difference. Further
studies are needed to clarify this aspect.

Notably, an injection of a long-acting local anes-
thetic into the preperitoneal space and trocar inci-
sions during TEP repair reduces early postoperative
pain, ultimately reducing the dosage of postoperative
analgesic medication. Moreover, infiltration of bupiv-
acaine into the preperitoneal space is easy, reliable,
and effective. Therefore, local anesthesia with infil-
tration of bupivacaine into the preperitoneal space
and trocar incisions during laparoscopic repair of
inguinal hernia can be safely considered to provide
comfort in the early postoperative period. We found
no significant difference between the groups regard-
ing length of hospitalization. There is also a need for
further studies to definite the effectiveness of early
discharge.

Conclusions

Infiltration of a local anesthetic into the preperi-
toneal space and trocar incisions was effective in
reducing pain in the first 4 h after surgery, but not
in the long term. Therefore, we suggest the use of
preperitoneal local anesthesia with bupivacaine in
the laparoscopic repair of inguinal hernia.
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