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ABSTRACT

Introduction: Opioids are the “gold standard” for pain treatment during and after colorectal surgery. They
can inhibit cellular and humoral immunity and it is assumed that can promote cancer cell proliferation
and metastatic spread. Adequate pain management can be achieved not only with opioids, but also with
non-opioid drugs, which can be used together in small doses, i.e., multimodal analgesia, and can lower the
need for opioids during and after surgery. Opioid free anesthesia (OFA) is part of multimodal analgesia,
where opioids are not used in the intraoperative period.

Materials and methods: In this prospective and randomized clinical study 60 patients scheduled for open
colorectal surgery were enrolled. They were between the ages of 45 and 70 with the American Association
of Anesthesiologists (ASA) classifications 1, 2 and 3, divided in three groups. The first group of patients,
or Opioid-based anesthesia group (OBAG), received the following for induction to anesthesia: lidocaine
at 1 mg/kg, fentanyl 100 at pgr, propofol at 2mg/kg and rocuronium bromide at 0.6 mg/kg. They intermit-
tently received 50-100 pgr fentanyl intravenously and 0.25 % bupivacaine 2-3 ml every 30-45 minutes,
given in the epidural catheter during surgery. The second group of patients, or Low opioid anesthesia
group (LOAG), received the following for induction to anesthesia: lidocaine at 1 mg/kg, fentanyl at 100
pgr, propofol at 2mg/kg and rocuronium bromide at 0.6 mg/kg. Prior to surgery, 50 pgr of fentanyl with
5 ml 0.25% bupivacaine was given into the epidural catheter, and the same dose was received at the end
of surgery. The third group, or Opioid free anesthesia group (OFAQG), received the following before the
induction to general anesthesia: dexamethasone at 0.1 mg/kg and 1 gr of paracetamol. Induction to general
anesthesia was with lidocaine at 1 mg/kg, propofol at 2mg/kg, ketamine at 0.5 mg/kg and rocuronium
bromide at 0.6 mg/kg. After intubation, intravenous continuous infusion with lidocaine was at 2 mg/kg/h,
ketamine 0.2 mg/kg/h and magnesium 15 mg/kg/h loaded on and intermittently 0.25 % bupivacaine 2-3
ml every 30-45 minutes given in the epidural catheter during surgery. The primary goal was to measure
the patients’ pain after the first 72 postoperative hours in all three groups (2, 6, 12, 24, 36, 48 and 72 hours
after surgery). The secondary goal was to measure the total amount of morphine given in the epidural
catheter in the postoperative period in all three groups. Other secondary goals were: to compare the total
amount of fentanyl given intravenously during surgery in the first and second groups, determine if there
was a need to use rescue analgesia in the postoperative period, measure the occurrence of PONV, and to
measure the total amount of bupivacaine given in the epidural catheter during operation in all three groups.

Results: Visual Analogue Scale (VAS) score comparisons between groups showed patients from the OBA
and LOA groups had significantly higher VAS scores, compared to the patients from the OFA group 2, 12, 24
and 48 hours after operation. After 6 hours postoperatively, patients from the LOA group had significantly
higher VAS scores, compared to patients from the OBA and OFA groups. After 36 hours postoperatively,
patients from the OBA group had significantly higher VAS scores compared to patients from the LOA and
OFA groups. At the last follow-up point, 72 hours after the intervention, the patients from the OBA and
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LOA groups had significantly higher VAS scores compared to the patients from the OFA group. All patients
from the OBA and LOA groups, and only 9 from the OFA group received morphine in the postoperative
period via epidural catheter. Patients from the Opioid group received significantly higher amounts of fen-
tanyl during surgery. Additional administration of another analgesic drug in the postoperative period was
prescribed in 55% of patients in the OBAG, in 50% in the LOAG and in 35% of the OFA group. PONV was
registered in 60% of patients from the OBAG and in 40% of patients from the LOAG. In the OFA group
did not register PONV in any of the patients. The biggest amount of bupivacaine given during surgery
was in the OBAG (26.37 £ 2.6 mg), in LOAG was 25.0 £ 0 and the less in OFAG group (24.50 £ 4.3).

Conclusion: Patients from OFA group, compared with patients from OBAG and LOAG, have the lowest
pain score in first 72 hours after open colorectal surgery, received fewer opioids via an epidural catheter
in the postoperative period, had less need for rescue analgesia, no occurrence of PONYV, and less need for
bupivacaine via an epidural catheter in the intraoperative period.

Keywords: opioid-based anesthesia, low-opioid anesthesia, opioid free anesthesia, colorectal surgery,

postoperative pain

INTRODUCTION

Colorectal cancer is one of the most fre-
quent types of cancer worldwide and surgery is
the first choice of treatment in most cases. Choice
of anesthesia and use of opioids can modulate the
neuroendocrine stress response [1]. It has been
shown that opioids can inhibit cellular and humor-
al immunity, can facilitate cancer cell proliferation
and increase angiogenesis and migration [2, 3],
but some studies have shown the opposite effect
of opioids, that they have an inhibitory effect on
cancer cells. Opioids still remain the main anal-
gesic drugs for the treatment of pain during and
after general anesthesia. Pain is declared as the
fifth vital sign [4], and is defined as a conscious
unpleasant perception of a noxious stimulus. Thus,
effective pain management is very important in
the perioperative period. Pain can be described
and evaluated in patients who are both awake and
conscious. Unfortunately, patients under general
anesthesia cannot express the level of pain and
thus instead of using the term “intraoperative an-
algesia”, we should use term nociception, which
is defined as a stimulation of noxious receptors
[5]. Only under general anesthesia is possible to
have nociception without pain. To have adequate
pain management during surgery and to avoid
or minimize the concurrent usage of opioids is
only possible with the use of multimodal anes-
thesia. The concept of multimodal anesthesia is
to achieve optimal analgesia with the combination
of many non-opioid drugs, together with regional
anesthesia. The goal is to lower opioid usage and

opioid-related adverse side effects (ORADE?5).
Opioid free anesthesia is a new method of multi-
modal analgesia, whereby a combination of many
non-opioid drugs, given together in a small dose
as a “cocktail”, act synergistically and additively,
through different mechanisms in different parts of
the central nervous system. This can provide ade-
quate analgesia and hemodynamic stabile anesthe-
sia without opioid use [6]. Opioid free anesthesia
(OFA) is an anesthetic technique in which no sys-
temic, neuroaxial, or intracavitary opioids are used
in the intraoperative period. Hypnotics, NMDA
antagonists, local anesthetics, anti-inflammatory
drugs and alpha-2 agonists are used in OFA. The
goals are to have sufficient analgesia during and
after surgery without the administration of opioids,
to provide intraoperative hemodynamic stability,
and to avoid the numerous side effects caused by
opioids in intra- and postoperative period.

In our study, we wanted to compare the pain
during the first 72 postoperative hours in all three
groups (2, 6, 12, 24, 36, 48 and 72 hours after
surgery). The secondary goal was to measure the
total amount of morphine given in the postoper-
ative period in all three groups. Other secondary
goals were: measure the total amount of fentanyl
given intravenously during surgery in first and
second group, the need for rescue analgesia in
the postoperative period, measure the occurrence
of postoperative nausea and vomiting (PONV),
and the total amount of bupivacaine given during
operation in all three groups.
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MATERIALS AND METHODS

Sixty (60) patients scheduled for open sur-
gery of colorectal carcinoma were enrolled in
this prospective and randomized clinical study.
The study was prepared with the approval of the
Ethical Committee for Clinical Research and ran-
domization was done by selecting one envelope
from three that were offered and inside was group
to which the patient belongs. First group was
Opioid-based anesthesia group (OBAG), second
group was Low-opioid anesthesia group (LOAG)
and the third group was Opioid free anesthesia
group (OFAG). Inclusion criteria for participating
to this study were as follows: patients scheduled
for open colorectal surgery between the ages of
45 and 70 with American Association of Anes-
thesiologists (ASA) classification 1, 2 and 3, and
patients who will accept to receive thoracic epi-
dural analgesia. Exclusion criteria for this study
were patients with ASA classification 4 and 5,
patients who chronically use benzodiazepines
and opioids, patients with history of chronic pain
and psychiatric illness. In the preoperative visit
the Visual Analogue Scale (VAS) score for pain
was explained to the patients, where the number
0 means absence of pain, and number 10 indicates
the greatest imaginable pain.

At the day of surgery every patient received
continuous hemodynamic monitoring: electrocar-
diographic record (ECQ), heart rate, non-invasive
blood pressure measured every 5 minutes, oxygen
saturation from pulse oximetry and capnography.
Prior to the surgery, all patients received a thoracic
epidural catheter, done under aseptic conditions
in Th9-Th10 level, and the patients received 2
ml 0.5 % bupivacaine (10 mg) as a test dose. The
induction to general endotracheal anesthesia was
the same in first and second group of patients and
was followed by the administration of lidocaine
at 1 mg/kg, fentanyl at 100 pgr, propofol at 2mg/
kg and rocuronium bromide at 0.6 mg/kg.

First group of patients, or OBAG, received
lidocaine at 1 mg/kg, fentanyl at 100 pgr, propofol
at 2mg/kg and rocuronium bromide at 0.6 mg/
kg for induction to anesthesia. These patients
intermittently received 50-100 pgr of fentanyl
intravenously and 0.25% of bupivacaine at 2-3
ml every 30-45 minutes, given in the epidural
catheter during surgery.

The second group of patients, or LOAG,
received lidocaine at 1 mg/kg, fentanyl at 100

pgr, propofol at 2 mg/kg and rocuronium bromide
at 0.6 mg/kg for induction to anesthesia. Prior
to surgery, 50 pgr of fentanyl with 5 ml 0.25%
bupivacaine was given into epidural catheter and
the same dose was received at the end of surgery.

The third group, or OFAG, received dexa-
methasone at 0.1 mg/kg and 1 gr of paracetamol
before the induction to general anesthesia. Induc-
tion to general anesthesia was done with lido-
caine at 1 mg/kg, propofol at 2mg/kg, ketamine
at 0.5 mg/kg and rocuronium bromide at 0.6 mg/
kg. After intubation, they received an intravenous
continuous infusion with lidocaine at 2 mg/kg/h,
ketamine at 0.2 mg/kg/h and magnesium 15 at
mg/kg/h, loaded on and intermittently of 0.25 %
bupivacaine 2-3 ml every 30-45 minutes. This
was given in the epidural catheter during surgery.

All patients were mechanically ventilated
with PVC-VG, with a volume of 6-8 ml/kg and
a mixture of gases in proportion oxygen:air =
50%:50%, PEEP 5 cm H20 and anesthesia were
maintained with sevoflurane 0.7-1 MAC, in order
to maintain mean arterial pressure (MAP) +/- 20%
of the baseline value. In all patients, a nasogastric
tube and urinary catheter were inserted as well.
All patients had two intravenous canula and the
anesthesia depth was followed by using entropy
with value between 40-60. The surgery lasted ap-
proximately 150+30 minutes.

At the end of surgery, all patients received
2 gr of metamizole intravenously. The neuromus-
cular blockade was antagonized with prostigmin
at 0.05 mg/kg and atropine at 0.02 mg/kg, the
nasogastric tube was removed and patients were
extubated in operating room and transferred to the
Post-Anesthesia Care Unit (PACU). In the PACU
the patients measured their VAS score of pain at
rest, occurrence of nausea and vomiting (PONV),
and administration of any rescue analgesic drug.
If the VAS score was 4-6/10, 1 gr of metamizole
was given and when VAS score was 7-10/10, 2
mg of morphine were given into epidural catheter
together with 7 ml saline. As a rescue analgesia,
1 gr of paracetamol was used. All patients stayed
for 2 hours and afterwards were transported to
the Department of Digestive Surgery, where fur-
ther analysis was performed. Also, 24 hours after
surgery all patients received 1 gr of metamizole
three times daily.

The primary goal was to measure patient
pain during the first 72 postoperative hours in all
three groups (2, 6, 12, 24, 36, 48 and 72 hours
after surgery).
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The secondary goal was to measure the total
amount of morphine given in the postoperative
period in all three groups. Other secondary goals
were: to measure total amount of fentanyl given
intravenously during surgery in first and second
group, the need for rescue analgesia in the post-
operative period, the occurrence of PONV, and
the total amount of bupivacaine given during op-
eration in all three groups.

STATISTICAL ANALYSIS

Statistical analysis of the data was done
with the statistical package SPSS for Windows
26.0. The Kolmogor-Smirnov test for normali-
ty and the Shapiro-Wilk's W test were used to
test the normality of the data. Continuous vari-
ables are shown with descriptive parameters
(mean+SD, min-max or with median (IQR),
categorical variables with absolute numbers and
percentages, that is, with frequency distributions.
Bivariate analysis was done to compare the ana-
lyzed groups, using Student t-test for independent
samples, Analysis of Variance or Kruskal-Wallis
test, to compare continuous parameters, while
Chi-square was used to compare groups in terms
of the categorical variables. Values of p<0.05
were considered statistically significant.

RESULTS

Sixty (60) patients participated in this re-
search, of which 31 (51.7%) were female and 29

(48.3%) were male. The patients ranged in age
from 38 to 70 years, with a mean age of 57.8+8.9
years. Patients from the three groups were homo-
geneous in terms of gender and age (p>0.05). In
the Opioid and Low-opioid groups, patients of both
sexes were equally represented; in the OFA group,
11 (55%) were female patients, 9 (45%) were male.
The mean age of the patients was 58.2 + 7.4 years,
56.6+9.7 years, and 58.6 + 9.8 years, respectively,
in the opioid, low-opioid, and OFA groups.

In all 6 analyzed time points, 2 hours, 6
hours, 12 hours, 24 hours, 36 hours, 48 hours and
72 hours postoperatively, the VAS scale had sig-
nificantly different scores depending on the type
of anesthesia (Analysis of Variance, p<0.001).

Comparisons between groups showed that 2
hours after operation the patients from the Opioid
and Low-opioid groups had significantly higher
VAS scores, that is, stronger pain compared to the
patients from the OFA group (8.30+1.03 and 8.10
+ 1.1 vs 4.90 + 2.6, p<0.001).

Six hours postoperatively, patients from the
Low-opioid group had significantly higher VAS
scores, that is, stronger pain compared to patients
from the Opioid and OFA groups (6.90 = 1.4vs
5.60 £0.9vs 5.40 + 1.1, p<0.001).

After 12 hours the patients from the Opioid
and Low-opioid groups had significantly higher
VAS scores, that is, stronger pain compared to the
patients from the OFA group (7.40 + 0.9 and 6.35
+1.4vs3.10+ 2.4, p<0.001).

After 24 hours patients from the Opioid and
Low-opioid groups had significantly higher VAS
scores (bigger pain) compared to patients from
the OFA group (8.10 = 0.9 and 5.90 £ 1.99 vs
3.60 = 2.1, p<0.001). At this time, patients from

Table 1. Descriptive characteristics in all three analyzed groups.: Opioid-based, Low-opioid and Opioid free

anesthesia groups

GROUPS
variables n Opioid LOA OFA p-level
n=20 n=20 n=20

GENDER female 31 10 (50) 10 (50) 11 (55) X2=0.1
n(%) male 29 10 (50) 10 (50) 9 (45) p=0.93
AGE mean + SD 58.2+7.4 56.6+£9.7 58.6+9.8 F=0.3

min - max 46 —70 38-69 3870 p=0.8

mean + SD 25.26 +2.03 2735+ 1.8 2483+1.6 | F=l11.1
BMI p=0.000086

min - max 22.35-29.75 23.87-3227 | 22.04—-17.06 | 1vs2p=0.0017

2 vs 3 p=0.00025

X? (Pearson Chi-square) , F(Analysis of Variance)
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the Opioid group had significantly higher scores
compared to the Low-opioid group (8.10 £ 0.9vs
5.90 + 1.9, p<0.001).

After 36 hours of operation, patients from
the Opioid group had significantly higher VAS
scores compared to patients from the Low-opioid
and OFA groups (6.35+1.2vs.5.25+1.2vs.4.30
+ 1.7, p<0.05 and p<0.001).

After 48 hours of operation, the patients
from the Opioid and Low-opioid groups had sig-

nificantly higher VAS scores, that is, stronger pain
compared to the patients from the OFA group
(4.70+0.8and4.85+ 1.1 vs 3.45+1.6,p<0.001).

At the last follow-up point, 72 hours after
the intervention, the patients from the Opioid and
Low-opioid groups had significantly higher VAS
scores compared to the patients from the OFA
group (3.75 £ 0.8 and 3.95 + 1.1 vs 2.65 + 1.9,
p<0.05 and p<0.001).

Table 2. Visual Analogue Scale (VAS) scores in all three analyzed groups:
Opioid, Low-opioid and Opioid-free anesthesia groups

VAS GROUPS Descriptive statistics p-value
_ mean £ SD min - max

Opioid 8.30+1.03 7-10 F=23.6 ***p=0.00000

VAS-2h LA s O 10— 1vs3 #*%p=0.0001  2vs3 ***p=0.0001

90+2. =

Opioid 5.60 % 0.9 4-8 00 s

VAS-6h LOA 690+ 1.4 59 | |02 400022 283 *4p=0.0003
OFA 540+ 1.1 3-8 : :
Opioid 7.40 % 0.9 69 < e

VAS—12h | LOA S o Tvs3 Herp 00001 2vs3 **4p-0,0001

A0 £2. -

Opioid 8.10£0.9 7-10 | F=32.7 ***p=0.00000

VAS-24h LOA 5.90 % 1.9 0-9 | 1vs2 ***p=0.00073
OFA 3.60 2.1 0—8 | lvs3 ***p=0.00012 2vs3 ***p=0.00045
Opioid 6.35+ 1.2 59 00 s

VAS-36h LOA 5.05+1.2 3-8 f;slzofpzo =000 F%5-0,00017
OFA 43017 07 : :
Opioid 47008 3-6 Q05 FEn

VAS —48 h LOA 485+1.1 3-8 11:;883;0*5*1):0 %6(5)0(2)85;’ *xp=(.0004
OFA 345+ 1.6 -7 : :
Opioid 3.75%0.8 3-5 s g iy

VAS-72h LOA 3052 1.1 26 f;:;‘*pzo Sl 0,009
OFA 265+ 19 0-6 : ;

F (Analysis of Variance), post hoc (Tukey honest test); *p<0.05, **p<0.01, ***p<0.0001

Graph 1: VAS scores in all three groups —
Opioid, Low-opioid and Opioid free anesthesia groups in all time points

megal} (VAS) group
=== (pioid
j ==t==]0W-0pi
6 - e=4== OFA
5
4 -
3
2 4
14
0 T T T T T T )
2h 6h 12h 24 h 36 h 48 h 72 h
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All patients from the Opioid and Low-opi-
oid groups, and 9 (45%) from the OFA group re-
ceived morphine in the postoperative period via
an epidural catheter. Mean values of morphine that
was given to all three groups in the postoperative
period were in OBAG 6.60 + 1.3 mg morphine,
LOAG 4.50 £ 2.0 mg and the OFA group received
1.30 £ 1.6 mg morphine. The total amount of mor-
phine that was given was significantly different
among the three groups (p<<0.0001); a significantly
higher amount was given to patients in the Opioid
and Low-opioid groups compared to patients in
the OFA group (p<0.0001 and p=0.0015, respec-
tively), and to patients from the Opioid group in
comparison with the Low-opioid group (p=0.04).

Intraoperatively, all patients from the Opi-
oid and Low-opioid received fentanyl, but patients
from the Opioid group received a significantly
higher amount (p<0.0001). Patients from the Opi-
oid group received an average of 382.25 + 106.3
micrograms, while all patients from the Low-opi-
oid group received 200 micrograms fentanyl.

Additional administration of another anal-
gesic in the postoperative period to patients who
had pain was prescribed to 11 (55%) of the pa-
tients in the Opioid group, 10 (50%) patients in
the Low-opioid group, 7 (35%) patients in the
OFA group. The difference in distribution of pa-
tients with and without additional administration
of another analgesic among the three groups was
statistically insignificant (p=0.4).

Postoperative nausea and vomiting was
registered in 12 (60%) patients from the Opioid

group and 8 (40%) patients from the Low-opioid
group. The OFA group did not register nausea and
vomiting in any of the patients.

During the intervention, all patients re-
ceived bupivacaine through an epidural cathe-
ter. The mean total amount of bupivacaine given
during surgery was in Opioid group was 26.37 +
2.6 mg, in LOA group 25.0 + 0 and in OFA group
24.50 +4.3.

DISCUSSION

Opioid free anesthesia is a new concept
of anesthesia where opioids are not used during
surgery and in the postoperative period. With the
combination of various non-opioid anesthetic
drugs with different mechanism, such as lidocaine,
ketamine, magnesium, non-steroidal anti-inflam-
matory drugs (NSAIDs), dexamethasone, gab-
apentin, paracetamol and alpha-2 agonists with
or without regional anesthesia techniques [7, §]

OFA has been shown how one can rational-
ize the usage of opioids in the perioperative period
by avoiding opioids during surgery, reducing opi-
oid use in postoperative period, lowering the un-
wanted adverse effects from opioids, thus leading
to faster recovery and discharge from hospital, and
preventing persistent postsurgical pain and thus
chronic pain [8, 9]. By avoiding opioids, we avoid
the known “opioid paradox”: the more opioids
are used in the intraoperative period, much more

Table 3. Morphine needs in the postoperative period, fentanyl given in the intraoperative period, rescue
analgesia, PONV and total amount of bupivacaine given in all three analyzed groups

groups
Variable n OBA LOA OFA p-level
n (%) n (%) n (%)
mean + SD 6.60 + 1.3 450 +2.0 130+ 1.6 | H=37.4 **¥p=0.0000
Morphine min - max 4-8 2-8 0-4 lvs 2 *p=0.04
: 1 vs 3 **%p=0.0000
median (IQR) 6(6-28) 4(2-06) 0(0-2) 2 vs 3 **p=0.0015
mean £+ SD 382.25+106.3 200.0+0
t=7.7 ***p=0.0000
Fentanyl min - max 45— 500 200 P
Rescue yes 28 11 (55) 10 (50) 7(35) X=1.7
Analgesia no 32 9 (45) 10 (50) 13 (65) p=0.4
20 12 (60 8 (40 0 2
PONV yes (60) (40) ***X_ 16.8
no 40 8 (40) 12 (60) 20 (100) p=0.000225
Total amount mean = SD 26.37+2.6 25.0+0 24.50 £ 4.3 _
. F=23
of Bupiv. . =0.11
0.25% op. (mg) min - max 20-30 25-25 15-30 p=v.

X? (Pearson Chi-square), F (Analysis of Variance); *p<0.05, **p<0.01, ***p<0.0001
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will be required in the postoperative period for
treatment of pain, because of increased perception
of pain [10]. Also, the risk of opioid abuse and
opioid-induced hyperalgesia in the postoperative
period will be less too.

Our study results support the usage of
Low-opioid anesthesia, especially OFA, compared
with Opioid-based anesthesia in colorectal cancer
surgery. VAS scores comparisons between groups
showed patients from the Opioid-based (OBA)
and Low-opioid (LOA) groups had significantly
higher VAS scores (stronger pain) compared to
the patients from the OFA group 2, 12, 24 and 48
hours after operation. At 24 hours after surgery
patients from the Opioid group had significantly
higher scores compared to the Low-opioid group.
After 6 hours postoperatively, patients from the
Low-opioid group had significantly higher VAS
scores compared to patients from the Opioid and
OFA groups. After 36 hours postoperatively, pa-
tients from the Opioid group had significantly
higher VAS scores compared to patients from
the LOA and OFA groups. At the last follow-up
point, 72 hours after the intervention, the patients
from the Opioid and LOA groups had significantly
higher VAS scores, compared to the patients from
the OFA group. All patients from the Opioid and
Low-opioid groups, and only 9 (45%) from the
OFA group received morphine in the postopera-
tive period via epidural catheter. A significantly
higher amount of morphine was given to patients
in the Opioid (6.60 + 1.3 mg) and Low-opioid
(4.50 &+ 2.0) groups, compared to patients in the
OFA group (1.30 £ 1.6). Total amount of fentanyl
during surgery in the intraoperative period was
recorded only in Opioid and LOA groups. All pa-
tients from the Opioid and Low-opioid received
fentanyl, but patients from the Opioid group re-
ceived significantly higher amount (p<0.0001).
Patients from the Opioid group received an av-
erage of 382.25 + 106.3 micrograms, while all
patients from the Low-opioid group received 200
micrograms of fentanyl. Additional administration
of another analgesic drug in the postoperative pe-
riod to patients who had pain was prescribed to
11 (55%) patients in the Opioid group, 10 (50%)
patients in the Low-opioid group, and in 7 (35%)
patients in the OFA group. Postoperative nausea
and vomiting was registered in 12 (60%) patients
from the Opioid group and 8 (40%) patients from
the Low-opioid group. In the OFA group none
of the patients registered nausea and vomiting.
During the intervention, all patients received bu-
pivacaine through an epidural catheter. The mean

total amount of bupivacaine given during surgery
was in Opioid group was 26.37 £ 2.6 mg, in LOA
group 25.0 £ 0 and in OFA group 24.50 + 4.3.

In our study we used 1 gr of paracetamol
as a preemptive analgesic drug. Dexamethasone
has an antiemetic effect and an anti-inflamma-
tory effect on the wound. Lidocaine given prior
to surgery at 1 mg/kg and during surgery at 2
mg/kg/h intravenously leads to the reduced need
for opioids during and after surgery, less PONV
and faster return of bowel movement [11]. Ket-
amine, given at 0.5 mg/kg during induction to gen-
eral anesthesia, has preemptive analgesic effect
and continuous intravenous infusion at 0.2 mg/
kg/h during surgery has an opioid sparing effect
during surgery and decreases the need for opioids
in the postoperative period, thanks to its NMDA
antagonistic effect [12]. Magnesium given as a
continuous intravenous infusion of 15 mg/kg/h
has analgesic effect (due to NMDA-receptors an-
tagonism), reducing PONV in the postoperative
period and the need for opioids [13]. All these
non-opioid drugs, given together in a non-toxic
dose during surgery, can improve the intraopera-
tive analgesia (nociception), can reduce the need
of opioids in the intra- and postoperative period
and thus can reduce opioid related adverse drug
events (ORADES).

Some authors think that use of propofol as
a hypnotic, together with neuroaxial or locore-
gional analgesia techniques with reduced/avoided
opioids and postoperative use of NSAIDs and
local anesthetics, might be a promising anesthesia
strategy for surgical cancer patients [ 14]. In other
review article, it is suggested to use opioids as a
primary rescue analgesia for acute postoperative
and for chronic cancer pain management, but to
consider using multimodal opioid sparing strate-
gies [9]. One meta-analysis included 1934 patients
from 26 RCTs scheduled for laparoscopic gyneco-
logical surgery, upper gastrointestinal and breast
surgery. The results showed that postoperative
opioid consumption was significantly lower in the
opioid-free group comparing with opioid group,
and nausea and vomiting were also decreased in
opioid-free groups [15]. Basto and Machado, in
their meta-analysis, find the same results: pain
scores at rest are lower in the OFA group, there
is a decrease in PONV and a reduced use of post-
operative rescue analgesia and intravenous mor-
phine consumption, compared to patients from
the opioid based anesthesia group [16].
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Other studies compare the effect of anes-
thesia (inhalational versus total intravenous) on
cancer recurrence in 534 patients scheduled for
colorectal surgery, and no statistically significant
differences were found [1]. Multimodal opi-
oid-sparing analgesia and use of thoracic epidural
anesthesia are the cornerstone of modern control
of intra- and postoperative pain in patients under-
going colorectal surgery [17].

We still need more RCTs and meta-analysis
to declare which type of anesthesia and analgesia
is the best option for the patients scheduled for
colorectal cancer surgery. It is also important to
know when the ideal time is to use opioids, if it
is necessary to use opioids during surgery or we
should keep them for treatment of acute postop-
erative and chronic pain? Can we involve OFA
in all Enhanced Recovery After Surgery (ERAS)
protocols or should we decide which patient is
ideal for OFA? Connection between opioid expo-
sure, immune function, cancer surgery and cancer
recurrence must be evaluated and declared.

CONCLUSION

Patients from the Opioid free anesthesia
(OFA) group, compared with patients from the
Opioid-based anesthesia (OBA) and the Low-opi-
oid anesthesia (LOA) groups have the lowest pain
score in first 72 hours and in all time intervals
after open colorectal surgery. Also, these patients
received fewer opioids (morphine) via epidural
catheter in the postoperative period and have less
need for additional analgesics (rescue analgesia)
postoperatively. None of these patients had the
occurrence of PONV and the needs of bupivacaine
via epidural catheter in the intraoperative period
was low too.

Limitations to this study:

There were some limitations to this study.
Epidural administration of 0.25 % bupivacaine
(mg) during surgery was not equal in all groups.
Because of the deficiency of equipment and spe-
cial solutions for continuous epidural analgesia,
we still use morphine for the postoperative treat-
ment of high scoring pain. No complications, as in
respiratory depression, were recorded. In the OFA
group, 9 patients received morphine in the post-
operative period, but none of all the 20 patients
received opioids during intraoperative period.

REFERENCES

10.

I1.

12.

Crone V, Hasselager RP, Fransgaard T, Gogenur
I. Anaesthetic technique and outcomes after col-
orectal cancer surgery. Dan Med J 2020; 67(4):
A04190255. PMID:32285797.

Byme K, Levins KJ, Buggy DJ. Can anesthet-
ic-analgesic technique during primary cancer
surgery affect recurrence or metastasis? Can J.
Anesth. 2016; 63: 184-192.

Connolly C, Buggy DJ. Opioids and tumour me-
tastasis: Does the choice of the anesthetic-anal-
gesic technique influence outcome after cancer
surgery? Curr. Opin. Anaesthesiol. 2016; 29:
468-474.

Koepke EJ, Manning EL, Miller TE, Ganesh A,
Williams DG, Manning MW. The rising tide of
opioid use and abuse: The role of the anesthesi-
ologist. Perioper Med 2018; 7:16.

Egan TD. Are opioids indispensable for general
anesthesia? Br J Anesth 2019; 122: e127-e135.
Brown EN, Pavone KJ, Naranjo M. Multimodal
general anesthesia: theory and practice. Anesth
Analg. 2018; 127: 1246-1258.

Beloeil H, Laviolle B, Menard C, Paugam-Burtz
C, Garot M, Asehnoune K, et al. POFA tri-
al study protocol: A multicentre, double-blind,
randomised, controlled clinical trial comparing
opioid-free versus opioid anaesthesia on postop-
erative opioid-related adverse events after major
or intermediate non-cardiac surgery. BMJ Open
2018;8: €020873.

Forget P. Opioid-free anaesthesia. Why and how?
A contextual analysis. Anaesth Crit Care Pain
Med 2019; 38: 169-172.

Thota RS, Ramkiran S, Garg R, Goswami J, Baxi
V, Thomas M. Opioid free onco-anesthesia: Is it
time to convict opioids? A systematic review of
literature. J Anaesthesiol Clin Pharmacol 2019;
35:441-52.

Mulier J, Dekock M. Opioid free general anes-
thesia, a new paradigm? Best Pract Res Clin An-
aesthesiol 2017; 31: 441-3.

Weibel S, Jelting Y, Pace NL, Helf A, Eberhart
LH, Hahnenkamp K, et al. Continuous intrave-
nous perioperative lidocaine infusion for post-
operative pain and recovery in adults. Cochrane
Database Syst Rev. 2018; 6: CD009642.

Gorlin AW, Rosenfeld DM, Ramakrishna H. In-
travenous sub-anesthetic ketamine for perioper-
ative analgesia. J Anaesthesiol Clin Pharmacol
2016; 32: 160-7.

. Hyun Jung Shin, Sang Hwan Do. Magnesium

Sulfate: A Versatile Anesthetic Adjuvant. J Anest
& Inten Care Med. 2017; 4(5): 555646.



COMPARATION AMONG OPIOID-BASED, LOW OPIOID AND OPIOID FREE ANESTHESIA IN... 125

14. Forget P, Aguirre JA, Bencic I, Borgeat A, Cama anaesthesia can improve postoperative outcomes
A, Condron C, Eintrei C, Eroles P, Gupta A, after surgery, without evidence of adverse effects
Hales TG, lonescu D, Johnson M, Kabata P, on patient safety and pain management: A sys-
Kirac I, Ma D, Mokini Z, Guerrero Orriach JL, tematic review and meta-analysis. Acta Anaes-
Retsky M, Sandrucci S, Sickmann W, Stefanci¢ thesiol Scand. 2022; 66: 170-185. doi:10.1111/
L, Votta-Vellis G, Connolly C, Buggy D. How aas.13994
Anesthetic, Analgesic and Other Non-Surgical 16. Basto T, Machado HS. Effect of Opioid-Free
Techniques During Cancer Surgery Might Affect Anaesthesia on Perioperative Period: A Review.
Postoperative Oncologic Outcomes: A Summa- Int J Anesthetic Anesthesiol 2020; 7: 104. doi.
ry of Current State of Evidence. Cancers (Ba- org/10.23937/2377-4630/1410104
sel). 2019 Apr 28; 11(5): 592. do0i:10.3390/can-  17. Kelliher LJS, Jones CN, Fawcett WJ. Enhanced
cers11050592 recovery for gastrointestinal surgery. BJA Educa-

15. Olausson A, Svensson CJ, Andréll P, Jildenstal tion 2015 Dec; 15(6): 305-310..

P, Thorn S-E, Wolf A. Total opioid-free general

Pe3ume

CIIOPEJBA MEI'Y OIIMOUJHATA AHECTE3HJA, AHECTE3UJATA
CO HUCKA JO3A HA OIITMONIN U HEOIIMOUJHATA AHECTE3UJA
KAJ OIIEPAIIMA HA KOJIOPEKTAJIEH KAPIIMHOM

Mapuja Tosecka!, Asexkcanaap Jlumurposcku', Harama Tosiecka JluMuTpoBcka’

! VHuBep3uTeTCKH KITMHUYKH LIeHTap ,,Majka Tepesza“, Ckomje, YHuBep3uTercka kinHuka 3a TOAPUITYI]
— Onen 3a aHeCTE3WONIOTHja, peaHuMaIja U HHTeH3UBHO NieKkyBame (KAPWIT), MeaunnHcku dakynrer
— Crkormje, YausepaureT ,,CB. Kupun u Meronuj“ Bo Ckorije, PC Maxkenonuja

2 YHUBEP3UTETCKN KIMHUYKH 1eHTap ,,Majka Tepesa®“, Cxomje, YHHBEpP3UTETCKA KIMHUKA 3@ TOpAKaIHa
W BacKynapHa xupypruja, Memummacku @axynret — Cromje, YauBepsureT ,,CB. Kupun u Meroauj Bo
Ckomje, PC Makenonuja

Bosen: Onunounnute ce ,,371aTeH CTaHAapa’ 3a TpeTMaH Ha 00JIKa BO TEKOT U 10 OIepalyja Ha Kap-
IIMHOMOT Ha /1e0es10To 1peBo. Tre MoXaT Aa ro HHXUOMpaar KJIETOYHHOT U XyMOPAJIHUOT UIMYyHUTET U Ha
TOj Ha4YMH J1a IPOMOBHpAAT MposMdeparyja Ha KapIMHOMCKUTE KIETKA U METacTaTcKo Mupeme. AJIeK-
BaTHHOT TPETMaH Ha OOJIKaTa MOXKE Jla Ce MOCTHIHE HE CaMO CO KOPHCTEH:E OIMHOHUIHN TYKY M CO JaBambe
HEOITMOU/IHY JICKOBH, KOM MOYKAT J1a C€ KOPHCTAT 3a€/THO BO MAJIM JI03M M MOXKAaT Jla TM Hamasar noTpeoure
3a OTMOW/IHY JICKOBH 32 BPEMeE H I10 OIepallja, ITo ce HapeKyBa MyJITUMOJIaIHA aHanre3nja. Heonmon -
Hara anecte3nja (HOA) e nen on MyaTHMoAanHaTa aHaJITe3Hja, P Koja HeMa yHnoTpeda Ha ONMOHUIH BO
MHTPAOIICPAaTUBHUOT MEPUOI, @ TIOHEKOTAIl M BO TIOCTONEPATUBHHUOT ITEPUOI.

Marepujaiau u metoau: Bo oBaa mpocIieKTHBHA U paHIOMI3MpaHa KIIMHIYKA CTyAHja Oea BKITydeHH
60 manreHTH MpeIBUISHY 32 OTBOPEHA OTepalrja Ha KOJIOPEKTaJeH KapIlHOM Ha Bo3pacT mery 45 u 70
TO/IMHU, KOW UM TpHIaraar Ha Kiacuduranuckure rpymu 1, 2 u 3 copen AMepHKaHCKaTa acolyjaryja
Ha anecreznono3ute (ASA). [lanmenTture Oea momenenu Bo Tpu rpynu. [IpBara rpyna, wim rpynara co
anecre3nja 6asupana Ha orrmonw (ABOI), mpumu mwrmokans 1 Mr/kr, perranun 100 mukporp, mporodor 2
MT/KT ¥ poKypoHIyM 6pomuz 0,6 MI/KT 32 BOBeJ BO omiTaTa aHecte3uja. [loToa 3a Bpeme Ha orepanujara
MAIMEHTHTE O 0Baa rpyria mpuMaa HHTepMUTeHTHO 110 50—100 MUKpOTp ()eHTaHHIT HHTPABEHCKH M HAaN3Me-
Hu4aHO 0,25 % OynuBakans 2—3 mi1 Ha cekou 30—45 MUHYTH 1aieH! TIPEKy enuaypaieH karerep. Bropara
rpyTa ManyueHTH, WU TAIMEeHTH CO aHecTe3H]ja co HUucKa fo03a Ha onuon i (JIOAT'), mobu numoxana 1 mr/
kT, hertanmn 100 mukporp, npornodoi 2 Mr/Kr u pokypornyMm opomu 0,6 MI/KT 32 BOBE] BO aHECTE3Hja.
IIpen oneparnmjara, 50 mukporp dhentanuna co 5 mi 0,25 % OynuBakawH Oea TaJeHU MPEKY €MUIYpaIeH
KaTeTep M McTara /1o3a Oellie JajieHa yIITe eHall TPy KpajoT Of orepanwujara. Tperara rpymna, Win namn-
eHTH co a”ecte3uja 6e3 onmonan (HOAT), mpen BoBeoT Bo ommrara aHecTe3uja IpUMH AeKCaMeTa30H
0,1 mr/kr u 1 rp mapaneramosn. BoBenor Bo ommrara anecresuja Oemie co JumokanH | MI/KT, mportodo 2
Mmr/kr, ketamuH 0,5 Mr/kr u pokypornym opomun 0,6 mr/kr. [1o ermorpaxeanna nHTyOAaIMja Oemie qaneHa



WHTpaBEHCKa KOHTHHYUpaHa HH(Y3Hja co IMJ0KauH 2 Mr/Kr/4ac, keramuH 0,2 Mr/kr/4ac u Mmarae3uym 15
Mr/kr/dac u uHTepMuTeHTHO 0,25 % OynuBakanu 2—3 Mi Ha cekou 30—45 MUHYTH IPEKY MUY PaTHUOT
KaTeTep 3a BpeMe Ha omnepanujara. Bo oBa ucnuTyBame NpuMapHa 1ei Oelie MepemheTo Ha 0oJKara Bo
NpBHUTE 72 TOCTONEPAaTUBHH Yaca BO cuTe TpH rpynu (2, 6, 12, 24, 36, 48 u 72 yaca no onepanujara).
CexyHaapHa el Oerie MepermheTo Ha BKYITHATa KOTMYMHA MOP(HH JjaJIeHa BO TOCTONEPAaTHBHUOT IEPHO]
Kaj cuTe TpH Ipynu. JIpyru cekyHaapHu nenu Oea: Mepera Ha BKyIIHaTa KOJIMYMHa Ha )eHTaHHI AajeHa
WHTPaABEHCKHM 3a BpeMe Ha olepaiyjara BO IpBaTa W BO BTOpara rpyma, norpedara oj JOTOJIHUTEIHA
aHaJre3uja BO MOCTONEPATUBHUOT MEPHO]I, 110jaBa Ha MOCTOTIEPATUBHO TaACHE U MOBpaKamke U BKyITHA
KoJTM4YMHa OyNUBaKavH J1ajieHa 3a BpeMe Ha ollepalijara BO CUTe TPH TPYIIH.

Pesyararu: CriopenOute Ha BpeTHOCTUTE JI0OMEHU criopell BusyenHara aHanorHa ckana (BAC)
3a 0oJIKa Mer'y TpUTE rpynuTe moKakaa aeka nauuentute o rpynute ABOI n JIOAT umane 3Ha4UTEIHO
MOBHCOKH BpenHocTH Ha ckanara BAC Bo cnopenba co manuenture of rpynara HOAIL 2, 12, 24 u 48
qaca no onepauujara. [lo 6 yaca mocroneparusHo, nauneHtute ox rpynara JJOAI umane 3HaYUTEITHO
nosucokn BAC-BpenHocTH Bo criopenda co nanuenture of rpynure ABOI' u HOAT. Ilo 36 gaca mo-
CTONEPATUBHO, NManueHTuTe oA rpynara AbOI" umane 3HaunTenHo noBucoku BpenHocTH Ha BAC Bo
cnopenoda co manuentute ox rpynure JIAOI' u HOAI. Ha nocnennara Touka Ha ciefieme, 72 4aca 1mo
WHTEpBeHLHjaTta, nanuentute ox rpynure AbOI™ u JIOAI nMane 3HaYUTEIHO TOBUCOKH BPEIHOCTH Ha
BAC Bo cnopen6a co nauuentute o rpynara HOAI. Cute nauuentu ox rpynure ABOI" u JIOATL u
camo 9 on rpynara HOAI npumMuiie Mop¢hHH BO MOCTONIEPATHBHUOT EPHOJ ITPEKY eUIYPaJICH KaTeTep.
3HauUNTEITHO MorojieMa KOJIMYMHA (peHTaHMT 32 BpeMe Ha olepanyjara MpuMuiIe MalueHTH ol rpymara
ABOI". JlononHUTENHO NaBame APYT aHAJITeTHK BO MOCTONEPATUBHUOT MEPHOJ UMaJIo Kaj 55 % ox ma-
uuentute Bo ABOI, kaj 50 % Bo JIOAI u camo kaj 35 % Bo rpynara HOALI [loctonepaTuBHO rajgeme u
nospakame (ITOI'T]) e peructpupano kaj 60 % on nanuenture ox ABOI™ u kaj 40 % o manueHTUTe oA
JIOAT. Bo rpynara HOAI ne Geme peructpupan [1OI'TI xaj auty eaen on nauuentute. Hajronemoro
KOJIMYeCTBO Ha OynMBakauH JaeHO 3a BpeMe Ha oniepauujara oeme kaj ABOI™ (26,37 + 2,6 mr), kaj JIOAT
oermre 25,0 + 0 m momanky Bo HOAI rpymara (24,50 + 4,3).

3akaydok: [larmmenture ox rpynara HOAIL Bo criopenda co nmammentute o AbOI™ u ox JIOAT
“Maa HajHU30K CKOp Ha 0oJIka BO MPBHTE 72 Yaca 10 OTBOPEHA KOJOPEKTajHa Olepaiuja, mpruMale
MTOMaJIKy OTIHOUIN TIPEKY eIH IypasieH KaTeTep BO MOCTONEPATUBHUOT TIEPUOJ, UMaJIe TIOMAJIH TOTpeOn
3a JIOTIOJTHUTEITHO JAaBame aHaAITeTHI, Hemauo rmojaBa Ha [IOI'T] u momanu Ouite moTpeduTe 3a AaBame
OynHMBaKaWH NMPEKy eMuIypajieH KaTeTep BO HHTPAOIIEPATUBHUOT TIEPUOI.

Kuayunu 360poBu: anecTte3nja 6a3upana Ha ONMUOUAN, aHECTE3Hja CO HUCKA J103a ONMMOUIH, He-
OTIMOW/THA aHECTE3H]ja, KOJIOPEKTAIHA XUPYPrHja, TOCTONIepaTuBHA 00JIKa



