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ABSTRACT

Introduction. Pain is a problem often encountered in postoperative patients.
Study has shown after a procedure, 80% patients experience acute pain. This
postoperative pain will affect patient’s quality of life therefore necessitating
quick and proper treatment. Tissue trauma during surgery will have
*Corresponding author: influence on body system, including endocrine. One of endocrine system
Pirma L.R.M response is cortisol secretion. Cortisol levels may be attenuated by
. ) . bupivacaine and oxycodone. The aim of this study was to determine the
Specialized Residency Training, . . . . .
Department of Anesthesiology and efficacy of bupivacaine0,125% and oxycodone 5 mg on pain perception
Intensive Therapy, Faculty of measured by cortisol in patients undergoing orthopedic surgery of the lower
Medicine, Universitas Sriwijaya, limb.
Palembang, Indonesia Methods. A randomized clinical trial, double-blind study was performed at
Email: Mohammad Hoesin General Hospital in Palembang, South Sumatra, from
November to May 2021. There were forty samples and divided into two
groups (bupivacaine 0,125% and oxycodone 5 mg). Groups were divided by
block randomization by computerized random number generator. Blinding
were done by making analgesic has the same packages to prevent knowledge
of which intervention is being done. Data were analyzed using independent
t-test, ANOVA, Mann-Whitney and Chi Square with SPSS version 22.0.
Results: There were no statistically significant differences between the two
groups on age, gender, body mass index and duration of surgery. In
bupivacaine group, cortisol level decreased from 12.94+6.99 pg/dl to
11.32+5.42 pg/dl meanwhile oxycodone group cortisol levels increased
from 11.81+8.47 pg/dl to 11.82+7.56 pg/dl. There was no significant
difference between two groups relating to cortisol levels.
Conclusions. No significant difference was found on administration of
bupivacaine 0,125% and oxycodone 5 mg as epidural analgesia on cortisol
level in postoperative orthopedic surgery of the lower limb patient.
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Introduction

Pain is a problem often experienced by postoperative patients. Studies show that after the surgical
procedure, 80% of patients experience acute pain.! This postoperative pain will have an impact on the
patient's quality of life so it must be managed quickly and appropriately.?3 A study in Kenya tried to find
the prevalence of postoperative pain and found 58% of patients experienced pain within 30 minutes after
surgery and persisted even after 48 hours. Another study found the prevalence of moderate and severe
postoperative pain was 13% after 24 hours and 11.7% after 48 hours.® At Dr.Mohammad Hoesin General
Hospital, Anugerah in 2014 said that from a total of 35 samples, patients who experienced heavy pain was
found as many as 20 people (57.1%).* it means, postoperative pain management is still bad.

Tissue trauma that occurs during surgery not only has an impact on peripheral sensitization but also
has an impact on body systems, one of which is the endocrine system. Pain obtained due to tissue trauma
during surgery can activate the hypothalamic-pituitary-adrenal (HPA) axis and trigger the release of
releasing factors.®® Releasing factors then trigger the anterior pituitary to secrete adrenocorticotropic
hormone (ACTH) and lead to the release of cortisol. The increase of cortisol levels due to surgery varies
depending on the degree of surgery the patient.

In addition, the occurrence of stress, both physical and neurogenic causes the activation of the HPA
axis (hypothalamic-pituitary-adrenal axis). Corticotropin releasing hormone (CRH) will be secreted by the
hypothalamus and trigger the release of adrenocorticotropic hormone (ACTH) by the pituitary and
eventually trigger the release of cortisol in the adrenals. Surgery causes stress and trauma so cortisol
secretion can increase significantly postoperatively.5-!

Not only stress and trauma factors but also anesthetic technique can affect the response of cortisol.
This statement is supported by the finding that cortisol levels increased minimally in patients given epidural
anesthesia only minimally increased compared to those given general anesthesia. This situation can be
explained by the fact that epidural anesthesia can block afferent nerve impulses from surgical trauma and
consequently lower cortisol.*2

One of the most commonly performed operations is orthopedic surgery. Based on data from patients
who have elective orthopedic surgery at the Central Surgical Installation of Dr.Mohammad Hoesin General
Hospital Palembang in 2011-2015, the total number of patients was 511-1013 people each year with an
average of 52-85 patients each month. Of all these orthopedic surgeries, approximately 55-60% are lower
extremity surgical procedures.* Bupivacaine is a long-acting local anesthetic and has a potency about four
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times that of lidocaine and produces more sensory than motor block. Oxycodone is a class of opioids that
Is increasingly being used as postoperative analgesia because of its minimal side effects compared to other
opioids such as morphine. The aim of this study was to determine the efficacy of bupivacaine0,125% and
oxycodone 5 mg on pain perception measured by cortisol in patients undergoing orthopedic surgery of the

lower limb.

Methods

This study was a double-blind randomized controlled trial. The data were primary data from patients
who were given either 0.125% bupivacaine or 5 mg continuous perepidural oxycodone. Bupivacaine
0.125% is the drug that is the standard of therapy, while oxycodone 5 mg is the comparison drug. This
research was done at the Central Surgical Installation (IBS) Dr.Mohammad Hoesin Hospital Palembang
from November until finished. The population and sample of the study were all patients who have lower
extremity orthopedic surgery at Dr.Mohammad Hoesin Hospital Palembang and were given anesthesia
through an epidural catheter.

Inclusion criteria in this study were patients who will get lower extremity surgery, ASA I-11 physical
status, patients aged 17-64 years, willing to be research participants and signing informed consent.
Exclusion criteria in this study were patients with contraindications to administration of bupivacaine and
oxycodone and patients who contraindicated administration of epidural anesthesia. The dropout criteria in
this study were complications during surgery, patients requiring general anesthesia, epidural failure, and
patients requiring additional analgesia. Withdrawal criteria in this study were patients who were previously
willing to take part in the study and then bow out.

The sample size in this study was calculated using the sample calculation formula, so that the
minimum number of samples at each group was 36 subjects. To anticipate sample shortages, the number of
samples was added by a 10% dropout to 40 subjects. The research groups were treatment group |
(bupivacaine 0.125%) and treatment group Il (oxycodone 5 mg). The group was devided by block
randomization. The method used computerized random number generator. The researcher determined that
each block consisted of 2 subjects and each block consisted of group I, first continuous 0.125% bupivacaine
and group 11, then continuous 5 mg oxycodone, so there are two possibilities, blocks I-1l or blocks I1-I.
Blocks are then assigned an odd number code for blocks I-11 and even numbers for blocks I1-1. The numbers
are then randomized and then replaced with the corresponding blocks.

The procedure in this study uses the blinding technique. Oxycodone and bupivacaine have been
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prepared in exactly the same 125 cc easy pump packaging to prevent officers from knowing what
intervention will be given to research subjects. The independent variables in this study were 0.125%
Bupivacaine, and 5 mg oxycodone. The dependent variable in this study was changes in plasma cortisol
levels, side effects and pain scale. The confounding variables in this study were age, body mass index,
gender, duration of surgery. After get approval from the Health Research Ethics Committee, samples that
match the inclusion and exclusion criteria were asked for informed consent 1 day before sampling. Then
the sample was divided into two groups with the intervention of bupivacaine and oxycodone. After surgery,
plasma cortisol levels were checked. The success parameter of this study was that there was a significant
difference in cortisol levels in 5 mg oxycodone compared to 0.125% bupivacaine which was given as
postoperative epidural analgesia for the lower extremities. The data that has been collected is inputted and
analyzed by univariate and multivariate analysis using SPSS version 23.

Results
Sociodemographic and clinical characteristics between test groups

Table 1 presents the sociodemographic and clinical characteristics between the test groups. In the
0.125% bupivacaine group, the study subjects had a mean age of 43.05 years with a standard deviation of
14.66. Research subjects have the same proportion for male and female, it was 50%. Most of the
respondents had a normal BMI, which was 10 people (50%). 5 people (25%) had less BMI and 5 people
(25%). The duration of surgery in the 0.125% bupivacaine group had an avarege of 156.65 minutes.

The study subjects in the 5 mg oxycodone group had an average age of 39.85 with a standard deviation
of 14.83. Most of the research subjects were male with a total of 14 people (70%). Most of the respondents
had a normal BMI, which was 10 people (50%). 3 people (15%) had less BMI, 7 people (35%) had
overweight BMI and 2 (10%). The duration of surgery in the 5 mg oxycodone group had a mean of 132.35
minutes. The results of the analysis using the Mann-Whitney and Chi-Square tests showed that there was
no significant difference between the general characteristics between the two test groups (p>0.05) so that

it was worth comparing.
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Table 1 Sociodemographic and clinical characteristics between test groups

Variable Bupivakain  Oksikodon 5 mg P
0,125%
N % n %
Age (Years) 43.05t 14.66 39.85+ 14.83 0,234*
gender
male 10 50% 14 70% 0,333**
female 10 50% 6 30%
BMI (kg/m?) 0,659**
Underweight 25% 3 15%
(<18.5) S
Normal (18.5- 50% 10 50%
24.9) 10
Owerweight 25% 7 35%
(>25) 5
operative 156.65+ 81.15 132.35+ 50.01 0,067*
duration
(minutes)

*Mann-Whitney Test **Chi Square Test

Initial cortisol levels (T0) based on sociodemographic and clinical characteristics between test groups

Table 2 presents baseline cortisol levels (TO) based on sociodemographic and clinical characteristics
between the test groups. In the 0.125% bupivacaine test group, according to age group, the category with
the highest cortisol mean was 17-40 years old. The highest mean cortisol by gender was by men, (13.1£7.2).
The highest mean cortisol according to BMI is underweight category and the smallest by the normal
category. The duration of surgery with the highest mean cortisol was in the 100 minute group.

In the 5 mg oxycodone test group, according to age group, the category with the highest average
cortisol group was in the 41-64 year. The highest mean cortisol by gender was male (13.3+8.7). The highest
cortisol mean according to BMI was normal category and the smallest by the overweight category. The
duration of surgery with the highest mean cortisol belonged to the 100 minute group.

Table 2 also shows the final cortisol level (T1) based on sociodemographic and clinical characteristics

between the test groups. In the 0.125% bupivacaine test group, according to age group, the category with
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the highest cortisol mean was 17-40 years old with a cortisol level of 13.4 + 5.7. The highest mean cortisol
by gender was male (12.1 + 5.8). The highest mean cortisol according to BMI was underweight category
with a value of 15.1 + 5.6 and the smallest by the overweight category with a cortisol level of 10.0 + 6.8.

The duration of surgery with the largest cortisol mean was owned by the <100 minutes (Short) group with
avalue of 12.7 + 4.4.

Table 2. Cortisol levels based on sociodemographic and clinical characteristics between test groups

Variable Bupivakain Oksikodon 5 mg

0,125%
RerataxSD RerataxSD
Age TO T1 TO T1 p
(years)
17-40 14.8+8.4 134457 10.9+10.3 12.9+7.
41-64 102426 82433 12.9+59 105+7. 0.066%
3
gender
Male 13.1+7.2 12.1 + 13.3+8.7 14.0+6. .
Female 12.8+7.2 106+ 8.3+7.3 6.8£7.3 0,053
BMI
(kg/m?)
Underwei 15.9+7.6 151456 9.4+27 14.9+11
ght 8

Normal 116+x7.6 10.1+4.2 15.6+9.5 13.545.
Overweig 12.7#53 10.0+6.8 7.4+63 8.1+7.7 0,117*
ht *
operative

duration
<100 10.7+7.8 12.7+4.4 9.9+5.9 10.8+7.

minutes 0
(short)
>100 13.3+7.0 11.1#57 12.449.3 12.2+7.

minutes 9
(long) 0,117*
*Unpaired T-Test **Test
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In the 5 mg oxycodone test group, according to age group, the category with the highest mean cortisol
group was 17-40 years old with cortisol levels of 12.9 + 7.9. The highest mean cortisol by gender was by
male (14.0+6.8). The highest mean cortisol according to BMI was by underweight category (14.9 + 11.8).
The duration of surgery with the highest mean cortisol was by the 100 minute group (long) 12.2 + 7.9. The
results analysis by using unpaired T-test and ANOVA showed that there was no difference in average
cortisol between the two test groups (p>0.05) according to each respondent's characteristics.

The changes in plasma cortisol levels between test groups

Based on table 3, from 0.125% bupivacaine test group, according to age group, the category with the
highest average change in cortisol was in the 41-64 year age range, with a value of -2.04+4.11. The highest
change in mean cortisol by gender was by female (2.23 + 5.76). The highest average change in cortisol
according to BMI was overweight category, with a value of -2.74+4.29. The duration of surgery with the
highest change in mean cortisol was by the group > 100 minutes (length) with a value of -2.25 + 4.69.

In the 5 mg oxycodone test group, according to age group, the category with the highest average
change in cortisol was in 41-64 year age range with a value of -2.47+7.52. The highest change in average
cortisol by gender was male (2.71+12.47). The highest change in average cortisol according to BMI was
underweight category with a value of 5.50+13.39. The duration of surgery with the highest mean change in
cortisol was <100 minutes (Short) group with a value of 0.84+11.40. The results analysis by using unpaired
T-test and ANOVA showed that there was no difference in mean cortisol between the two test groups

(p>0.05) according to each respondent's characteristics.

Table 3. The changes in plasma cortisol levels between test groups

Variable Bupivakain Oksikodon 5 mg

0,125% P

ReratatSD ReratatSD
Age
(years)
17-40 -1.34+£5.38 2.04+£11.62 .
41-64 -2.04+4.11 -2.47+£7.52 0.315
Gender
male -1.01 +£3.83 2.71£12.47

0,458*

female -2.23+5.76 -1.47+6.88
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Variable Bupivakain Oksikodon

0,125% 5 mg P
RerataxtSD  ReratatSD
BMI (kg/m?)
Underweight -0.82+3.37 5.50+13.39
Normal -1.46+5.86 -2.11+£7.76  0,968**
Overweight -2.74+4.29 0.69+12.0
operative
duration
<100 minutes  1.97+4.50 0.84+11.40
(short)
. 0,604*
>100 minutes -2.25+4.69 -0.27+9.93
(long)

*Unpaired T-Test *ANOVA Test

Differences in plasma cortisol levels between test groups differences in plasma cortisol levels between

test groups

Table 4 presents data of differences plasma cortisol levels between test groups. There was no

significant difference between the mean cortisol (TO) of 0.125% bupivacaine and 5 mg oxycodone

(p=0.650). The highest mean cortisol was at 0.125% bupivacaine group. Furthermore, there was no

significant difference between the mean final cortisol (T1) between the 0.125% bupivacaine group and the

5 mg oxycodone group having the highest mean cortisol (p=0.810). Comparison of changes in the mean

cortisol levels of 0.125% bupivacaine with 5 mg oxycodone changed significantly (p=0.515).

Table 4. Differences in plasma cortisol levels between test groups

Variable Bupivakain

Oksikodon5 P value

0,125% mg
RerataxzSD RerataxzSD
TO 12.94+6.99 11.81+8.47 0.650*
T1 11.3245.42 11.82+7.56 0.810*
AT -1.6+4.80 0.01+£10.01 0.515*

*Unpaired T-Test
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The Differences in side effects between test groups

Table 5 showed side effect data between test groups. In the 0.125% bupivacaine group, it was found
that the majority of side effects were nausea and vomiting, as many as 2 people. Meanwhile, in the 5 mg
oxycodone group, the side effects was chills, as many as 3 people. Differences in side effects between
groups of 0.125% bupivacaine and 5 mg oxycodone were tested using Fisher's Exact analysis. For the side
effect of shivering, there was no significant difference between the administration of 0.125% bupibacaine
and 5 mg oxycodone (p = 0.302). For the side effect of nausea, the administration of 0.125% bupivacaine
and 5 mg oxycodone did not have a significant difference between the two test groups (p = 0.698). For the

vomiting category, there was no significant difference between the two test groups (p=0,500).

Drug Side Effects

16%
14%

12%

10%
8%
6%
4%
2%
0

chills nausea vomiting

x

M Bupivakain 0,125%  ® Oksikodon 5 mg

Figure 1. Bar graph of side effects between test groups. There was no incidence of hypotension,

bradycardia and respiratory depression in the patient.
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Table.5. Differences in side effects between test groups

Side effects Bupivakain Oksikodon 5 p
0,125%0 mg value
n % N %

Hypotension

Yes 0 0% 0 0%

NO 20 100% 20 100%
tachycardia

Yes 0 0% 0 0%

No 20 100% 20 100%
bradycardia

yes 0 0% 0 0%

NO 20 100% 20 100%
Chills

Yes 1 5% 3 15%

NO 19 95% 17 85% 0,302*
Nausea

Yes 2 10% 2 10%

No 18 90% 18 90% (gog*
Vomiting

Yes 2 10% 1 5%

No 18 90% 19  95% ggoo*
respiratory

distress

Yes 0 0% 0 0%

no 20 100% 20 100%

*Fisher exact test

Differences in BSS Levels between Test Groups

Table 6 showed the differences in BSS levels between test groups and Figure 4.3 Showed line graph
differences in BSS levels. It can be seen that the mean baseline BSS level in the 5 mg oxycodone group
was higher than the bupivacaine group (131+32 mg/dl) compared to 118+16 mg/dl. However, in the Mann-
Whitney test, there was no significant difference in baseline BSS levels between the test groups so that the
two variables were feasible to be compared (p=0.065, p>0.05). The difference in level changes for 0.125%
bupivacaine was 10 mg/dl while 5 mg oxycodone was 19 mg/dl so that 0.125% bupivacaine was better in
reducing cortisol levels than 5 mg oxycodone descriptively. However, in the Mann-Whitney test, there was

no difference in the mean BSS levels between the two groups (p=0.579, p>0.05).
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Table 6. Differences in BSS levels between test groups

Variable Bupivakain Oksikodon5 pwvalue
0,125% mg
Rerata+SD Rerata+SD
BSS (before) 118+16 131+32 0.065*
BSS (After) 128+27 150+80 0.579*

*Mann-Whitney test

BSS LEVEL

160
140 /
120
100
80
60
40
20

BSS (before) BSS (after)
e BUpivakain 0,125%  e=====Qksikodon 5 mg

Figure 2. Line graph of differences in BSS levels between test groups

Discussion
Sociodemographic and clinical characteristics between test groups

The characteristics of the 0.125% bupivacaine test group have a mean age of 43.05+14.66. In the
administration of 5 mg oxycodone, the mean age was 39.85+14.83 which indicated that the characteristics
between the two test groups were not statistically significant (p=0.234). Meanwhile, the age characteristics
of the results of the study conducted by Sahin et al were found that the mean age in the bupivacaine group
was 47.0+12.0 years and in the levobupivacaine group was 44.0+11.0 years.> In line with this, Lierz et al

also had a similar age distribution of 49.0+20.1 for the bupivacaine group and 50.3 = 19.5 years for the
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ropivacaine group.>® However, this study is similar to that reported by Yovalina et al in that the mean age
was 38.2 + 16.31 for the bupivacaine group.®’ For epidural administration of oxycodone when compared
with the study of Ban Leong et al. for age characteristics, the mean age in the group given epidural
oxycodone was 32.1 years.®

The research subjects for the sex variable in the 0.125% bupivacaine test group had the same
proportions for male and female, it was 50%. In the gender variable for the bupivacaine group, this study
had a similar distribution with Sahin et al, 53.3% for male and 46.7% for femal in the bupivacaine group
meanwhile for the levobupivacaine group data obtained were 63.3% male and 36, 67% female.*® Table 4.1,
showed 25% less BMI, 50% normal BMI, and 25% overweight for the category of bupivacaine. Yovalina
et al's study also found similar results for the distribution of sex and BMI in the bupivacaine group, it was
40.7% for male and 62.2% for female and the majority of patients had normal BMI. On the other hand, the
study of Yovalina and friends, the duration of surgery in this study was longer, with a mean of 156.65+81.15
minutes compared to 127 minutes in the study of Yovalina et al..>’

The average BMI for the administration of 5 mg oxycodone per epidural, the majority of which were
normal (50%). Meanwhile, according to a study by BanLeong et al reported a different distribution of
respondents in the BMI category of oxycodone, the majority of respondents in the study were overweight.*®
Supporting the results of this study, Bialka et al also had a BMI distribution in which the majority were
normal BMI.%° The duration of surgery in the oxycodone group had mean 132.35+50.01, different from the
previous study which had a mean of 212 minutes.*

In this study, there were no significant differences in general characteristics between the two groups.
It is important especially for the age and duration of surgery. Although the operations were performed by
different surgeons, the mean duration was not significantly different. The duration of surgery is important
because it can affect the release of neuroendocrine hormones such as cortisol due to tissue injury during
surgical incision and lengthened tissue manipulation time.>* The relationship between age and sex on
cortisol levels is still unknown certaintly and may involve a decrease in HPA axis resistance making cortisol

reduction more difficult. to happen.®

Differences in plasma cortisol levels between test groups
In Table 4 showed cortisol levels for the 0.125% bupivacaine test group had a T value = -1.6+4.80
and in the 5 mg oxycodone test group a T value = 0.01+10.01. This proves that the 0.125% bupivacaine

group found a lower T1 value than TO while the 5 mg oxycodone group found a higher T1 value than TO.
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The implication is based on descriptive data, 0.125% bupivacaine is better at lowering cortisol levels than
oxycodone. However, there was no significant difference (p=0.515) between TO,T1 and T on plasma
cortisol levels after being tested with unpaired T.

Bupivacaine is a long-acting local anesthetic. Like other local anesthetics, bupivacaine acts by
blocking conduction or by inhibiting membrane depolarization by Na+. This drug prevents an increase in
nerve permeability to sodium and potassium ions which causes the excitability threshold to increase, action
potentials to decrease, nerve impulse conduction slows and nerve conduction finally does not occur.’
Epidural administration of bupivacaine has been shown to decrease cortisol levels after 30 measurements.
minutes which is 147.45 + 22.36 compared to general anesthesia which is 147.45 + 22.36.%

Research on the administration of local anesthetics in epidurals shows that local anesthetics are better
in pain control because they can reduce morbidity and mortality, and can reduce the pathophysiological
response to surgery. Administration of local anesthetics can reduce gastrointestinal motility, thereby
reducing the risk of PONV. 5254 However, this study found that there was no significant difference between
bupivacaine and oxycodone on cortisol levels. In other hand, bupivacaine and oxycodone are equally
effective. This could be influenced by the effect of epidural anesthesia in lowering cortisol levels so that
the difference in the effects of the two drugs was not clearly visible. According to the study itself, the effects
of epidural bupivacaine can last up to 6 hours postoperatively and epidural oxycodone can last up to 10
hours postoperatively. Longer serial monitoring of cortisol levels of 0 hours, 6 hours and 12 hours may be
needed to ensure the effect of these two drugs without being influenced by epidural anesthesia
confounders.’®

Oxycodone has a lower first-pass metabolism and has a higher bioavailability than morphine.
Oxycodone demethylates O via CYP3A4 and CYP2D6 to become oxymorphone, the active metabolite that
is three times more potent than morphine. Oxycodone is also metabolized by CYP3A4 to noroxycodone,
which has weaker opioid receptor activity than oxycodone or oxymorphone. There are studies that suggest
that CYP2D6 polymorphisms can make individuals require higher doses of oxycodone due to the
production of less oxymorphone. This study did not examine gene polymorphisms, although there are
potential confounders. This is because the incidence of this gene polymorphism is not high and there is still

little evidence to support this statement.%

Differences in side effects between test groups

Table 5 shows no significant difference in side effects of chills, nausea and vomiting between the
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administration of 0.125% bupivacaine and 5 mg oxycodone. The majority of side effects in the oxycodone
group were chills while the bupivacaine group was nausea and vomiting. The side effects of perepidural
oxycodone have been tested in several studies. In patients undergoing total hip arthroplasty, it was found
that oxycodone can cause mild pruritus but does not cause serious side effects such as respiratory
depression, cognitive impairment or neurological disorders. These results are consistent with this study,
that there were no serious side effects that had been mentioned. Similar to these findings, another study
investigated side effects such as pruritus, nausea, vomiting, and respiratory depression in the administration
of oxycodone and other opioids, namely morphine. Patients given epidural oxycodone had fewer side
effects than patients given morphine. This is because the affinity of soxicodone for mu-opioid receptors is
lower, which is about one tenth of that of morphine so that the side effects are lower despite having lower
analgesia at the same dose as epidural morphine.?>0 it different to the results of this study, Piraiinen et al
found nausea and vomiting as the majority side effect found in patients receiving epidural oxycodone
whereas in this study more patients experienced side effects of chills.®® The high side effect of shivering in
this study was influenced by various factors, including comorbidities, room temperature, and duration of
surgery, and the patient's pain score. Epidural administration of drugs disrupts the body's thermoregulatory
system by inhibiting vasoconstriction which plays an important role in body temperature regulation. In
addition, epidural administration can also cause redistribution of body heat from below the trunk (below
the level of blockade) to peripheral tissues which makes it easier for patients to experience hypothermia
and shivering. influenced by several other factors such as age, duration of surgery, and the patient's pain
score. Although the shivering mechanism is on the -opioid receptor, the affinity of oxycodone for this
receptor is not as great as that of morphine, so the anti-shivering effect is not as great as that of other opioids.

According to the theory, the use of opioid drugs slightly increases the sweat threshold and slightly
decreases the shivering threshold and vasoconstriction so that opioids can act as anti-chills although not all
opioids have this anti-shivering effect. Taking morphine as an example, studies have reached different
conclusions. There are studies which state that giving morphine 2-4 mg can not prevent shivering and there
are those who state that giving pethidine, fentanyl and morphine are equally good for preventing shivering.
Another study showed that pethidine was superior to morphine with equivalent doses in reducing shivering
due to a longer onset of action than morphine..”

Shivering itself has been shown to be influenced by individual subjective feelings and was not
investigated further in this study. In addition, this study also did not measure when the shivering in patients

stopped which is a limitation of this study.”
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Megahed et al found that side effects of nausea and vomiting were found in the majority of patients
receiving 0.125% bupivacaine. Side effects such as chills have also been reported. This is consistent with
the results of this study, nausea and vomiting as the dominant side effects of patients receiving
bupivacaine.®” Another study examining the differences in side effects of bupivacaine and levobupivacaine

found that the bupivacaine group had higher side effects, hypotension in 5 patients and nausea and vomiting

in 3 patients. In this study, there were no side effects of hypotension and only nausea and vomiting.%®

Differences in BSS levels between test groups

Table 6 showed the BSS levels before Bupivacaine 0.125% are 118+16, while the BSS levels after
are 128+27. Meanwhile, for giving oxycodone 5 mg perepidural, the BSS level before was 131+32, and the
BSS level after was 150£80. In this study, after the Mann-Whitney test, it was found that there was no
significant difference in the administration of oxycodone 5 mg and bupivacaine 0.125% on BSS levels both
preoperatively and postoperatively. Hypercortisolemia in the postoperative period has been shown to
increase blood sugar levels through its negative impact on blood sugar clearance. Increased blood sugar
levels can disrupt the mechanism of wound healing, namely causing disruption of keratinocytes, fibroblasts,
macrophage function, impaired angiogenic response and production of growth factors that are important in
wound healing. Therefore, it is important to control the postoperative stress response both in terms of drug
choice and anesthetic technique.?®*° Administration of bupivacaine in this study was better at preventing
an increase in cortisol levels than oxycodone although there was no statistically significant difference.
Research on the effects of bupivacaine on blood sugar levels alone has not reached a clear conclusion.
There was a study that found bupivacaine was able to suppress blood sugar levels while other studies that
compared the administration of bupivacaine under spinal anesthesia with general anesthesia did not find a
significant difference between the drug in lowering blood sugar levels. However, spinal anesthetic
technique may play arole in preventing the increase in blood sugar levels during surgery but postoperatively
this effect can be masked due to the emergence of side effects such as nausea and vomiting that can increase

blood sugar levels.®

Conclusion
There was no difference in the effect of giving bupivacaine 0.125% and oxycodone 5 mg as
postoperative epidural analgesia on cortisol levels preoperatively (p=0.650) and postoperatively (p=0.810).

There was no difference in the effect of giving 0.125% bupivacaine and 5 mg oxycodone as postoperative
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epidural analgesia to changes in cortisol levels (p=0.515).

Plasma cortisol levels on continuous administration of 0.125% bupivacaine as postoperative epidural
analgesia of the lower extremities were 12.94 + 6.99 after surgery and 11.32 + 5.42 at six hours
postoperatively. Plasma cortisol levels on continuous 5 mg oxycodone as an epidural analgesia after lower
extremity orthopedic surgery were 11.81 + 8.47 after surgery and 11.82 + 7.56 at six hours postoperatively.
Side effects on continuous administration of 0.125% bupivacaine as epidural analgesia after lower
extremity orthopedic surgery include chills (5%), nausea (10%), and vomiting (10%). Side effects that
occur on continuous administration of 5 mg oxycodone as an epidural analgesia after lower extremity

orthopedic surgery include chills (15%), nausea (10%) and vomiting (5%).
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