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Abstract:

Background: postoperative pain is a most prevalence complication in herniorrhaphy whatever the management of this
pain is a basic problem. The aim of this study was to compare the effects of pre and post incisional infiltration of the
surgical area with bupivacaine on cortisol and prolactin release and postoperative pain in patients undergoing inguinal
hernia repair.

Methods: In this clinical trial study, 48 adult male patients have undergone inguinal hernia repair and spinal anesthe-
sia, as signed to 2 groups. Local anesthesia was performed by 2 mg/kg bupivacaine 0.5% while placebo group did not
receive any local anesthesia. Plasma cortisol and prolactin were compared in both groups.

Results: In postoperatively, the plasma concentration of cortisol and prolactin in local anesthesia group were signifi-
cantly lower than placebo group (P =0.001 and P = 0.013, respectively). Visual Analog Scale (VAS) in local anesthesia
group was significantly lower than placebo group in 12, 24, 48 and 72hrs after operation (P < 0.0001, for all four). Also,
there was a significant correlation between the two groups according to rescues analgesic (P < 0.0001).

Conclusions: The finding of the current study suggests that usage of local anesthesia is a safe, effective and feasible
procedure as decreases the cortisol and prolactin hormones, postoperative pain and analgesic drugs consumption.
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Introduction

Herniorrhaphy or inguinal hernia repairing is a painfulness and exigent operation
which half of the patients have moderate to severe pain after surgery!!). Postoperative pain
is one of the most common surgical problem, this pain is created patient distress, pro-
longed treatment process, delay in returning to a normal level of activity and increasing Received date: February 27, 2018
the rate of hospitalization in after operation. Postoperative pain is associated with more Accepted date: May 31, 2018
complications such as nausea and vomiting. Its noteworthy, 80% of subjects have needed Published date: J 8’ 2018
to rescue analgesic after hernia repairing®? . Usually opioids are used to controlling of ublished date: June S,
postoperative pain, however high dose of this drugs are associated with more adverse
effects such as respiratory suppression, ileus, nausea and vomiting. On the other hand,
reducing of opioids dosage may increase postoperative pain. Non-steroidal anti-inflam- Citation: Kolahdouzan, M., et al. Ad-
matory drugs (NSAIDs) are similar to opioid drugs regarding to pain controlling. NSAIDs  pinistering of Local Anesthesia with
have many side effects such as decreased hemostasis, renal dysfunction and gastrointes-
tinal hemorrhage. Also, there are several ways to control postoperative pain which have
been suggested to inguinal hernia repair such as ilioinguinal and iliohypogastric nerves
blockage!®! and intraperitoneal bupivacaine injection. Inguinal hernia repair under gener-
al and local anesthesia is a simple and effective method for postoperative pain control, this
method is caused blocking of peripheral nerves and management of postoperative pain,
its noteworthy that this operation method no have major or severe adverse effects®. The  copy Rights: © 2018 Kolahdouzan, M.
hypothalamic-pituitary-adrenal actions during injury are well known, especially these ac-
tions effect on the endocrine system and the release of substances such as catecholamines,
glucocorticoids, growth hormone and glucagon, and suppression of insulin release. These
hormonal mechanisms can change the catabolism and metabolism, evaluations showed
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that the body response during injury is associated with mor-
tality and mobility in adult. Surgical trauma and postoperative
pain change the stress hormonal secretion such as Adrenocorti-
cotrophic hormones (ACTH), cortisol and prolactin®®!. Plasma
concentrations of cortisol and prolactin remain high in several
days after surgery and gradually reach to normal levels?®!!. Also
we have hypothesis that local anesthesia can decreases stress
hormones in hernia repairing so, in this study, we evaluated the
effects of local anesthesia and spinal anesthesia on the plasma
concentration of cortisol and prolactin, postoperative pain and
needed rescue analgesic in the patients undergoing herniorrha-

phy.
Methods and Materials

Patients

In this randomized clinical trial double blinded,
that was registered in Iranian registry of Clinical Trial (No:
irct201107131106n4), 140 patients with inguinal hernia were re-
formed to Al-Zahra hospital, Isfahan, Iran and 48 men with the
clinical diagnosis of a groin hernia have needed elective surgery
were enrolled to study, patient’s enrollment was between 2009
to 2014 (Figure 1). Also this study was approved in the Kashan
University of medical Sciences-Isfahan-Iran. Inclusions criteria
were included patients with inguinal hernia that have indication
for elective surgery and have informed consent to participation
in study, in addition Patients with hernias stuck (strangulation or
incarceration) or requiring to emergency surgery, having a his-
tory of chronic diseases or the opioids using, not meet inclusion
criteria. Also patients that treated with corticosteroids or ste-
roid medications in during of therapy, had blood pressure (BP)
lower than 100 mmHg or higher than 140 mmHg or bleeding
with Pulse rate (PR) higher than 80 beats per minute in during
of operation, not been followed up study and had side effect in
the during of investigation were excluded. In this investigation,
patients were randomly divided into two groups in before oper-
ation, randomization was according to OxMAR software, also
this method was concealment, the sample size was 24 patients in
each group. First group or local anesthesia group was under spi-
nal anesthesia and local anesthesia, while Placebo group was un-
der spinal anesthesia. In before operation, Scc blood clots were
taken of patients according to standard protocol and plasma
levels of cortisol and prolactin were measured in both groups.
All demographics information of subjects such as age and body
mass index (BMI) was collected in check list.

Assessed for eligibility

Enrolment (n=140)

Excluded (n=92)

not meeting inclusion criteria (n=59)

Declined to participate (n=30) Randomized

(n=48)

other reason (n=3)

Allocated to local anesthesia
group
(n=24)

Allocated to placebo group
(n=24)

Analysed (n=24) Analysed (n=24)

Figure 1: Consort diagram of patients through every stage of the study.
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Spinal anesthesia was performed for all patients accord-
ing to standard protocol spine. Then spinal needle (Size No.25)
was used to inject 3.5 cc bupivacaine 0.5% in cerebrospinal fluid
(CSF) and was injected in L4-L5. All operation were done by
Lichtenstein technique!'y. In order to apply a local anesthetic,
bupivacaine (half a percent to the rate of 2 mg / kg) was injected
in the subcutaneous between before the end of operation and
after closing fascia.

Assessment

In after operation blood sampling was taken of patients
and plasma level of cortisol and prolactin measured according to
standard protocol. The postoperative pain was measured accord-
ing to Visual Analogue Scale (VAS) (scored between 1 to 10) at
onset, 12, 24, 48 and 72hrs after operation. Also needed rescue
analgesic (Pethidine) was evaluated up to 72hrs, after operation.

Statistics

Sample size was according to sample size estimation
formula. In this regard, the confidence level and power detection
were 95% and 80%, standard deviation of VAS of local anes-
thesia in post operation was 1.3 and mean difference was 0.45),
so sample size was calculated 24 in each group. All data was
entered to SPSS (version 24) software, the mean change of hor-
mones in two groups was used of Independent T-test and Paired
T test showed changing of hormones in pre and post operation-
ally, Mann-Whitney test was used to relation of VAS scores in
both groups. Also we used of Chi Squire Test. Number (percent)
and mean + SD showed for all data, also p-value less than 0.05
was considered as significance threshold.

Result

In this study, the mean age of patients in the local an-
esthesia and placebo groups were 35.92 + 9.65 and 35.46 + 9.61
years, respectively, also the mean of BMI in the local anesthesia
and placebo groups were 23.75 £+ 3.82 and 24.69 + 3.17 Kg/
m?, respectively. Therefore, there was no significant difference
between two groups regarding to age and BMI (P = 0.87 and
0.40, respectively) (Table 1). In preoperational, the mean plas-
ma levels of cortisol (ug / dl) in local anesthesia and placebo
groups were 20.24 + 5.18 and 19.94 £ 6.52, respectively and the
mean plasma levels of prolactin (ug / dl) in local anesthesia and
placebo groups were 12.47 + 3.36 and 11.84 + 2.76, respective-
ly. Therefore, there was no significant difference between both
groups according to plasma level of cortisol and prolactin in pre-
operational (P-value were 0.17 for cortisol and 0.65 for prolac-
tin). In post operational, the mean of plasma levels of cortisol
in the local anesthesia and placebo groups were 13.96 + 3.64
and 26.89 + 8.01 ug / dl and the plasma levels of prolactin were
8.28 £ 1.67 and 19.53 £ 3.75 ug / dl, respectively. Therefore, the
plasma level of cortisol and prolactin were significantly lower in
local anesthesia group than placebo group (P = 0.001 for cortisol
and P = 0.013 for prolactin) (Table 2). Paired t test showed, the
plasma levels of cortisol and prolactin were decreased signifi-
cantly in local anesthesia group (P < 0.0001, for both), however
were increased significantly in placebo group (P < 0.0001, for
both) (Figure 2). The mean duration of surgery was recorded
in both group and in local anesthesia and placebo groups were
76.74 £ 12.76 and 79.88 + 16.48, respectively, so there was no
significant difference between two groups regarding to duration
of surgery (P = 0.47). The VAS score was recorded in baseline,
12, 24, 48, and 72hrs after operation, so there was no significant
difference between both group in VAS of baseline (P = 0.74),
however VAS scores were significantly lower in local anesthesia
group than placebo group in 12, 24, 48, and 72hrs after oper-
ation (P < 0.0001, for all four). Also we divided patients into
two groups with respect requiring to Pethidine (analgesic drug)
therefore needed rescues Pethidine in local anesthesia and pla-
cebo groups were 25% and 79.2%, respectively and this correla-
tion was significant (P <0.0001) (Table 1). In addition, there was
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Table 1: demographic and operational information of patient in both
groups.

characters Local anes- | Placebo
. p-value
thesia group | group
Age(year) %
(mean = SD) 35.92+9.65 | 35.46+9.61 0.87
BMI (mean+8D) | 5375387 | 2469+3.17 |  0.40*
(Kg/m?)
Duration of
operation (minutes) | 76.74 + 12.76 | 79.88 £16.48 0.47*
(mean = SD)
Base line | 7.41 + 1.31 7.50 +£0.88 0.74**
12hrs 470 £1.12 6.37+0.87 <0.0001**
;;Aofe 24hrs 3.04+£0.95 5.45+0.83 <0.0001**
48hrs 0.70 = 0.55 2.91+£0.77 <0.0001**
72hrs 0.29 £0.46 0.95£0.62 <0.0001**
rescues Yes 6(25%) 19(79.2%) <0.001%**
analgesic |\, 18(75%) 5(20.8%)

*Independent t test, ** Man-Whitney test, ***Chi Square test, BMI:
body mass index, VAS: Visual Analog Scale
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Figure 2: Plasma level of cortisol and prolactin changing in both groups
in pre and post operationally.

Table 2: Cortisol and prolactin levels in each group in pre and post
operational.

Plasma level (ug/dl) Local Placebo p-
(Mean = SD) anesthesia | group value*
group

Pre Cortisol 20.24 £5.18 | 19.94+£6.52 | 0.17

operational  ['p o 1actin | 12.47+3.36 | 11.84+2.76 | 0.65

Post Cortisol 13.96 £3.64 | 26.89 +8.01 | 0.001

operational  'poo1actin | 828+1.67 | 19.53+3.75 | 0.013
*Independent t test
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Discussion

Local anesthesia for inguinal hernia is a simple, safe,
effective and without complications that suggested to control of
postoperative pain!'?. In this current study, the mean plasma lev-
els of cortisol and prolactin were decreased in local anesthesia
group, also VAS scores and needed rescues analgesic were sig-
nificantly lower in local anesthesia group. Therefore, local anes-
thesia may have a suppression effect on stress hormones, postop-
erative pain and needed rescues analgesic. In the recently studies
local anesthesia was recommended for inguinal hernia repair as
feasible, effective and safe procedure!!*!¥. Also local anesthesia
had more advantages than general anesthesia in hernia repairing
in a prospective study by Friemert!"*\. In the randomized con-
trolled study by Schmitz!!! who evaluated 45 patients were un-
der general anesthesia along with local anesthesia in tension free
hernia repair, indicated that pain decreased until after surgery
in administering local anesthesia. Kurmann and collagenous!!”
indicated intraoperative infiltration of local anesthesia not had
effect on suppression of chronic postoperative pain, the results
of this study was in contrast with our study. Furthermore, the
study by Solak!"® who evaluated the effects of caudal anesthe-
sia on cortisol and prolactin responses in assessment of postop-
erative pain in children, so caudal anesthesia had a significant
role in attenuating cortisol and prolactin secretion and postop-
erative pain and no serious adverse effects were reported. In
our study bupivacaine was used for local anesthesia. In a study,
Teyin and colleagues!', compared the effects of bupivacaine
and morphine on endocrine response in the children undergoing
caudal anesthesia along with general anesthesia, therefore they
indicated that bupivacaine was more effective than morphine in
reducing postoperative stress response. In another study effects
of ropivacaine infiltration on postoperative cortisol and prolac-
tin in children undergoing herniorrhaphy were investigated by
Sakellaris®”, the results of this study were also in line with our
study that cortisol and prolactin and postoperative pain reduced
local infiltration . One more study also suggested the used of
local wound infiltration is a reliable, safe and satisfaction for the
surgeon after herniorrhaphy in according to local wound Infiltra-
tion or caudal block®". In our study patients were divided into
two groups with respect requiring to Pethidine drug (up to 72
hours after surgery), the need of analgesic medication was lower
in patients undergoing local anesthesia. In the study by Tverskoy
et al®?, they concluded that local anesthetics reduced the need
for opioids in the postoperative and even it reduced excessive
postoperative pain for 10 days after evaluating the effects of
local anesthetics on the reduction of postoperative opioid con-
sumption. In a meta-analysis study that performed by Wu et al.
authors suggested local anesthesia for killing pain after hernia
repair with low rescue analgesia and without complication. Also
in our study local anesthesia infiltration had more effect on post-
operative paint®!.

Conclusion

In conclusion, we showed that local anesthesia in the
herniorrthaphy reduced the cortisol and prolactin hormones,
postoperative pain and analgesic drugs consumption. We also
indicated that our results were in line with previous studies and
confirmed local anesthesia as a safe, effective and feasible meth-
od and without complication for herniorrhaphy. The limitations
of our study were low sample size and not considering other in-
fluential factors. Also we need more study to confirm our results.
In the final, we recommend local anesthesia as an effective, safe
methods and without complications for patients undergoing her-
niorrhaphy.

Conflict of interest: All authors don’t have conflict of interest.
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