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INTRODUCTION

Despite the high level of awareness about the importance
of post-operative pain management, lots of investigations
and studies results show an unacceptable high rate of
the observed incidence of pain after surgery."? The
results of inadequate pain control after surgery are
significant in terms of both physically and physiological
trauma and can result in long-term complications,
as well as in the medium term. These complications
can include hypoxemia, atelectasis, pneumonia, deep
vein thrombosis, pulmonary embolism, psychological
trauma, delay in improvement of bowel function,
myocardial ischemia and infarction, urinary retention.?*

Some of the concerns about the side effects of analgesics,
such as nausea and respiratory depression, leads to
implementation of inadequate doses of pain relievers
and and also leads to unnecessary patient complaints.

Paracetamol is a centrally acting drug, which inhibits
prostaglandin synthesis and cyclooxygenase (COX) of
nervous system. Paths based on spinal serotonergic

mechanism of action of other central mechanisms may
be involved in the acting mechanism of paracetamol.[®”]
In clinical practice, paracetamol does not cause the
side effects that seems typically with other nonsteroid
antiinflamatory drugs (NSAID), which are thought to
occur due to inhibition of peripheral COX-1 (gastric
toxicity, antiplatelet activity).!!

The results of controlled clinical trials, the recommended
therapeutic doses, is safe and well tolerated, supports
that it has high safety profile similar as placebo.
Paracetamol is considered to be a safe drug, and it does
not have such as gastrointestinal problems or central
side effects according to other NSAI drugs and opioids.!!

Preemptive pain control is an issue dealt with in recent
years. Here, regional or systemic analgesics are applied
before the start of the surgical procedure, thus by
preventing central sensitization of pain pathways it is
intended to reduce the amount of analgesic and analgesic
requirements.f! By taking action of antinociceptive
before the administration of nociceptive stimulus, ability
to reduce the requirement of and amount of analgesia
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demonstrated experimentally. However, data from several
clinical studies have shown differences and not support it
at all times. Also, there are some people who indicates that
analgesia is better in this method on the other hand some
other those who have advanced that there is no difference.!"”!

The purpose of this study is to determine post-operative
opioid (Contramal®) to what extent the use of reduced
and effect of time of the first analgesic requirement with
applying preemptive iv paracetamol.

MATERIALS AND METHODS

Ethics council approval was obtained Reserach project
Number 2006/117 (30/10/2006), along with a written
informed consent from the patients. A total of 300 patients
undergoing an elective laparoscopic cholecystectomy under
general anesthesia were included into the prospective,
randomized, planned study. Patients were allocated into
three groups. Patients who had history of allergic reactions
to NSAIDs, history of usage of paracetamol, opioids, or
NSAIDs for a long time (3 months), chronic alcoholism,
deficiency of liver and kidney, cardiovascular system
illness, bleeding diathesis, cases in such a mental or cultural
condition that they are unable to use the patient-controlled
analgesia device, gastric or duodenal ulser were excluded.
By visiting the patients one day before the operation, related
information and training was given about the anesthesia
method to be applied, usage of the visual analog scale
(VAS). The VAS represents the simple verbal scale and
evaluate pain according to the following scores: 0=no pain;
10=excruciating pain. Pharmacological premedication was
not applied to patients in whom oral intake was cut off 8 h
prior to the operation.

All subjects were administered with 5 mL kg™ Ringer’s lactate
or saline solution in 30 min before the induction of anesthesia,
and the infusion was maintained at8-10 mL kg™ h! throughout
the operation. After standard monitorization, baseline heart
rate (HR), non-invasive blood pressure, peripheral oxygen
saturation (SpO,), and respiratory rate (RR) values were
recorded. General anesthesia was intravenously induced
with 5 mg kg thiopental and 1 ug kg* fentanyl, and the
trachea was intubated with an endotracheal tube under
muscle relaxation with 0.5 mg. kg! atracurium. Anesthesia
was maintained with isoflurane (1.5 %) in 50 % nitrous oxide
with oxygen.

Group I

These patients received iv paracetamol 1 g / 100 mL
(Perfalgan®, Bristol-Myers Squibb Pharmaceuticals Ltd,
UK, IV paracetamol) before operation for 10 min and
they received iv saline 100 mL for 10 min after the end of
operation
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Group II

These patients received iv saline 100 mL before operation
for 10 min and they received iv paracetamol 1g/100 mL for
10 min after the end of operation

Group III

These patients received iv saline 100 mL before operation
for 10 min and they received iv saline 100 mL for 10 min
after the end of operation

Post-operative pain was assessed at recovery room after the
1 h of surgery and then at the patients rooms. VAS pain
scores were recorded at 15%, 30" minand 1., 2., 4.,6.,8.,12.,18.,
and 24 h after the completion of surgery. In case of
inadequate analgesia (VAS score greater than 4), patients
of all groups received tramadol (Contramal®100 mg/2 mL),
IV 100 mg of starting dose and the same dose was repeated
with a maximum dose of 400 mg daily.

Side effects, such as nausea, vomiting, respiratory
depression, itching, rash, allergic reaction, stomach irrita-
tion, diarrhea, and constipation, headache, drowsiness, dry
mouth, sweating, hypotension (noted as mild, moderate,
severe) were recorded.

Patient satisfaction assessed by the patient at the end of
24 h. 0=poor, 1=moderate, 2=good, 3=very good, 4=excellent.

Statical analysis was performed using SPSS 12.0 for
windows (SPSS Institue, Chicago, IL). P values <0.05
were considered significant. Data are presented as mean
values and standard deviation (mean+SD (min-max)).
Demographic data, duration of anesthesia and surgery,
the first analgesic time and total analgesic consumption
between the groups were analyzed using ANOVA, followed
by Bonferroni when significance was obtained. Pain scores
and the number of analgesic consumption were analyzed
with the Kruskal-Wallis test. Wilcoxon X test was used to
compare post-operative VAS values to the preoperative VAS
values. Patient satisfaction among groups was analyzed
using x* test. Gender, ASA, the number of patients requiring
suplemental analgesics and the incidence of side effects
were analyzed with Fisher’s test and x*test.

RESULTS

There were no significant differences between the groups
with regard to demographic variables (age, gender, weight
and height) and ASA physical status or the mean duration
of anesthesia and surgery time [Table 1].

The changes in post-operative VAS pain scores are shown

in Table 2. VAS pain scores recorded at 15, 30 min, 1, 6, 8,
12 and 18 h after the operation were higher in Group III,
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compared to Group I (P <0.05). VAS pain scores recorded at
15, 30 min, 8 h, and 18 h after the operation were higher in
Group III, compared to Group II (P <0.05). VAS pain scores
recorded at 30 min, 1 h after the operation were higher in
Group I, compared to Group I (P <0.05).

Time to first requested analgesic was significantly higher
in Group I and II in comparison to the Group III (P <0.001,
P = 0.03, respectively) and it was higher in Group I in
comparison to Group II (P = 0.08). Patients in Group I,
experienced a longer interval (153.0 min) before taking
post-operative analgesics compared with those patients
in Group II (91.9 min) and Group III (33.7 min) (P < 0.05)
[Table 3]. The cumulative consumed doses of opioid during
the post-operative 24 h were significantly less in Group I
(P <0.001) and Group II (P < 0.001) when compared to
Group III and less in Group I in comparison to Group II
(P =0.018) [Table 3]. Supplementary analgesics were used
in 91% of the patients in Group III, 66% of the patients in
Group II and 43% of the patients in Group I. The number
of patients requiring supplemental analgesics at 0-6,6-12
and 12-24 h was significantly lower in Group I and
Group II compared to Group III (P < 0.05). The number
of patients requiring supplemental analgesics at 0-6 and
6-12 h was significantly lower in Group I compared to
Group II (P <0.05) [Table 3]. Patient satisfaction was rated
as “excellent” in 78 %, 56 % and 11 % of patients in Group I,
Group I and Group III, respectively (P <0.05) (x*=121.949,
P < 0.001). Rate of excellent in Group I was higher in
comparison to Group II and III (x* = 13.03, P = 0.001;
x*=102.815, P<0.001). Also this rate in Group Il was higher

Table 1: Demographic properties, and operation and
anesthesia duration [Mean=SD, n]

Group | Group Il Group llI

(n=100) (n=100) (n=100)
Gender (M /F) 35/65 32/68 34/66
Age (year) 42.8+9.9 41.5+7.8 44.5+6.5
Weight (kg) 72.8+£10.1 70.5+8.1 69.3+7.5
Height (cm) 168.5£6.5 165.3£7.0 166.4£8.2
ASA (/1) 72/28 70/30 75/25
Operation duration (min) 92.3£10.6 95.8+9.9 98.7+£10.7
Anesthesia duration (min) 107.2+10.3 111.3+9.5 116.5+9.0

when compared to Group III (x*>=58.729, P <0.001) [Table 4].

Post-operative side effects of the cases was shown in Table 5.
Incidence of nausea and vomiting were higher in Group II
and III when compared to Group I (P < 0.05) [Table 5].
Additionally, these side effects were higher in Group III
in comparison to Group II. There were no significant
differences among the groups in terms of other side effects.
The most common side effect occured in all groups was
nause. Nause was developed in 72, 48 and 25 patients in
Group IIL, II and I, respectively. Vomitting was occured in
50, 27 and 12 patients in Group III, II and I, respectively
(P <0.05) [Table 5].

DISCUSSION

This study demonstrates that preemptive iv paracetamol
produces significant opioid sparing effects compared
to placebo in post-operative patients following
cholecystectomies. It decreased 24 h total opioid
consumption and increases the time to first analgesic use,
thus its analgesic effect was not enough as a sole agent.

The results of controlled clinical studies demonstrated
that the recommmended therapeutic doses of intravenous
paracetamol is safe and well tolerated, with a profile that
supports the high reliability similar to placebo. Paracetamol
is considered to be a safe drug and it has no gastrointestinal
and central nervous system side effects like opioids and
NSAID (8).

It has been reported in numerous publications that oral
paracetamol is effective and well tolerated agent in different
surgical procedures.®®!12l However, oral paracetamol
usage is limited after surgery. Patients undergoing surgical
procedures require efficient and fast starting elimination
of pain. In addition, the use of parenteral paracetamol has
more rapid onset of action and has longer duration than
oral paracetamol.™’]

Paracetamol intravenous 1 g has analgesic activity in
moderate-severe post-operative pain similar those have
shown ketorolac 30 mg,!"* diclofenac 75 mg,!™! morphine

Table 2: Post-operative VAS values [Mean+SD, (min-max)]

VAS 15 min 30 min 1h 2h 6h 8h 12h 18.h 24.h
Group | 3.0£17 2.9+1.4 29811 37+2.2 3.2¢18  2.5+11 2.5:1.7 1.7+1.6 10£0.9t  0.7:0.7
(n=100) (1-9) (1-9) (1-8) (1-8) (1-7) (0-8) (0-7) (0-3) (0-2)
Group Il 3.3+1.2 3.842.0*  4.0:2.2* 37+19  3.2+18 2712 3.2+2.2 2.0+1.6 11:0.81  0.8#0.7
(n=100) (1-9) (1-9) (1-8) (1-8) (1-7) (1-8) (0-8) (0-3) (0-2)
Grouplll  4.632.1%**  53%2.6***  3.7+1.8* 3.4+14  3.3+14  3.0:0.9*  4.6:2.3***  25:13*  2.24¢2.1%**  0.9+0.8
(n=100) (2-10) 2-10) (2-8) (1-8) (1-7) (1-8) (0-6) (0-7) (0-3)

*P<0.05: compared to Group |; **P<0.05: compared to Group Il; 1P<0.05: compared to 15 min. Define the groups since the table should be informative by itself. Group 1: 1 g/100
mL paracetamol before operation for 10 min and they received iv saline 100 mL for 10 min after the end of operation. Group 2: IV saline 100 mL before operation for 10 min and
they received iv paracetamol 1 g/100 mL for 10 min after the end of operation. Group 3: 1V saline 100 mL before operation for 10 min and they received iv saline 100 mL for 10 min

after the end of operation
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Table 3: First analgesic requirement time and post-
operative analgesic requirements [Mean=SD, n].
Group | Group I Group Il
(n=100) (n=100) (n=100)
153.0£110.8  91.9+£65.1*  33.7+18.7*,**

First analgesic
reguirement time (min)
Analgesic consumption
(tramadol mg)

Number of patients
requiring supplemental
analgesic in first 6 h (n)

Number of patients
requiring supplemental
analgesic in 6-12 h (n)
Number of patients
requiring supplemental
analgesic in 12-24 h (n)
Number of patients
requiring supplemental
analgesic (n)

*P<0.05: compared to Group |. **P<0.05: compared to Group II. Define the groups
since the table should be informative by itself. Group 1: 1 g/100 mL paracetamol
before operation for 10 min and they received iv saline 100 mL for 10 min after the
end of operation. Group 2: IV saline 100 mL before operation for 10 min and they
received iv paracetamol 1 g/100 mL for 10 min after the end of operation. Group 3: IV
saline 100 mL before operation for 10 min and they received iv saline 100 mL for 10
min after the end of operation

60.0£76.5 103.0+85.8* 182.0+93.6*,**

43/100 66/100* 91/100%,**

16/100 31/100* 66/100%,**

0/100 0/100 25/100%,**

43/100 66/100* 91/100%,**

Table 4: Patient satisfaction [n (%)]

Patient satisfaction Group | Group i Group il
(n=100) (n=100) (n=100)

2: satisfactory/ 2(2) 1 (1) 54(54)

adequate

3: very good 20 (20) 33 (33) 35 (35)

4: excellent 78(78) 56 (56) 11(11)

%2=121.949, P<0.001. Define the groups, since the table should be informative

by itself. Group 1: 1 g/100 mL paracetamol before operation for 10 min and they
received iv saline 100 mL for 10 min after the end of operation. Group 2: IV saline 100
mL before operation for 10 min and they received iv paracetamol 1 g/100 mL for 10
min after the end of operation. Group 3: IV saline 100 mL before operation for 10 min
and they received iv saline 100 mL for 10 min after the end of operation

Table 5: Incidence of side effects (%)

Group | Group Il Group Il

(n=100) (n=100) (n=100)
Nausea 25(25) 48(48)* 72(72)***
Vomiting 12(12) 27(27)* 50(50)*,**
Allergic reaction - 1(1) 2(2)
Hypotension - 4(4) 6(6)

Urinary retention - - -
*P<0.05: compared to Group I. **P<0.05: compared to Group Il. Define the groups,
since the table should be informative by itself. Group 1: 1 g/100 mL paracetamol
before operation for 10 min and they received iv saline 100 mL for 10 min after the
end of operation. Group 2: IV saline 100 mL before operation for 10 min and they
received iv paracetamol 1 g/100 mL for 10 min after the end of operation. Group 3: IV
saline 100 mL before operation for 10 min and they received iv saline 100 mL for 10
min after the end of operation.

10 mg.l"! In a double-blind placebo-controlled study, it
has been shown that using the combination of intravenous
paracetamol and ketopropefen reduce post-operative
pain and cumulative opioid consumption in the first 48 h
following surgery.”** It also demonstrated that intravenous
paracetamol has the effect on reducing the use of opioid. It
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reduces the need for the patient’s total opioid by the rate of
24-46% and increases in patient satisfaction.l'**!

Remy et al.?! evaluated the effects of paracetamol on
morphine consumption after major surgery in a meta-
analysis and concluded that paracetamol reduces post-
operative morphine usage.

In an other study, administrating of parasetamol per every
6 h 1g for 24 h to patients who have moderate pain after
major orthopedic procedures provides rapid and effective
analgesia, reduce the use of morphine and prolong the time
of first analgesic request has been reported.”!

Fijalkowska et al.®! investigated the effectiveness of iv
paracetamol to 92 patients scheduled for laparotomy or
laparoscopy. Laparoscopy group, 16.3% of patients, the
need for additional morphine, while the laparotomy group,
71.4% patients had additional morphine requirement.
In conclusion, they reported that paracetamol reduces
the need for opioid analgesics but in major surgeries a
multimodal approach must be needed. Guner et al.** study
that compared paracetamol and tramadol, they reported
paracetamol and tramadol reduce opioid requirements
after major abdominal surgeries, but alone could not
provide adequate analgesia, therefore in major surgeries a
multimodal approach have to be needed.

Also in our study in group II, we identified additional
analgesic requirement in 66% patients while in group I,
we identified additional analgesic requirement in 43%
patients. We have identified that the implementation of
preemptive iv paracetamol reduce the need for additional
analgesics significantly. Also paracetamol reduces opioid
requirements, we think that in major surgeries a multimodal
analgesic approach would be more comfortable.

Toygar et al. reported that application of paracetamol 1 g
iv preoperatively and intraoperatively and every 6 h for
24 h for continued infusions of 1 g in patients scheduled
for lumbar discectomy surgery may provide a better post-
operative analgesia according to in the control group,
will extend the time of the post-operative first morphine
request, and reduce post-operative use of total morphine.
Also, there is no preemptive analgesic effect of preoperative
paracetamol application, but further studies may be
required on the subject stated.

In recent years, the concept of preemptive analgesia on
entering the practice of anesthesia in many experimental
animal and clinical studies have been conducted.! Dahl
et al.”) by exploring the consequences of preemptive
therapy in a meta-analysis of 80 studies, nonsteroidal
anti-inflammatory drugs, intravenous opioids, ketamine,
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Enroliment | Assessed for eligibility (n=325)

Randomized (n=300)

Excluded (n=25)
O Not meeting inclusion criteria (n=25)

v

0 Decline to participate (n=0)
Other reasons (n=0)

Allocation
Y

Allocation

Allocated to intervention (n=100)

0 Received allocated intervention
(n=100)

0 Did not receive allocated
intervention (give reasons) (n=100)

(n=100)

Allocated to intervention (n=100)
0 Received allocated intervention

0 Did not receive allocated
intervention (give reasons) (n=100)

Allocated to intervention (n=100)

0 Received allocated intervention
(n=100)

0 Did not receive allocated
intervention (give reasons) (n=100)

Flowchart: The flowchart of the study

epidural, caudal, and spinal applications, and methods
of infiltration of local anesthetic for preemptive and post-
operative applications was concluded that there was no
difference of providing analgesia. However, the same
researchers stated that in the evaluation of preemptive
analgesia is not only the timing, also duration, and the
efficiency is important. Because of the studies do not contain
these three factor it is emphasize that can not be obtain
positive results from the studies and it is pointed need of
further studies. Planning our work, we have endeavored to
include all three factors.

In our study, it is identified that the use of preemptive
iv paracetamol reduce opioid requirements, prolong the
duration to first need of analgesia and provide a significant
reduction in post-operative pain scores.

In studies, it is showed that paracetamol did not make
gastric irritation, erosion or bleeding whereas very rarely
trombocytopenia, leukopenia, neutropenia, simple skin rash
or hypersensitivity reactions from urticaria to anaphylactic
shock have been reported.® Also in our study, these
kinds of side-effects have not been encountered, patients
who have peptic ulcus and have risk of bleeding have not
been included in our study because of the current risk of
thrombocytopenia.

The most frequent side effects are nausea and vomiting.
However, the type of surgery, anesthetics, hypotension and the
supplemental agents used should all be considered.* In our
placebo controlled study, surgery type and general anesthesia
applied was standard and there was no difference between
the groups in peroperative hemodynamic values. Visceral
and pelvic pains are frequent causes of post-operative nausea
and vomiting. Studies reported the improvement of nausea
after treatment of pain.**® Dejonckheere et al.*! reported
an increased incidence of nausea with tramadol compared
to propacetamol (injectable prodrug of acetaminophen). In
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our study, the incidence of nausea was 72% in Group III,
48% in Group II and 25% in Group I, and the incidence of
vomiting was 50%, 27% and 12%, respectively. Six patients in
Group 111, 4 patients in Group II had hypotension, whereas
none of the patients in Group I had hypotension. The reason
for high incidence of nausea and vomiting in Group III and
Group II may be due to higher consumption of opioids in
the post-operative period, hypotension and pain.

In conclusion, this study demonstrated the early
postoperative analgesic effect of 1 g of paracetamol in
patients undergoing cholecystectomy. Because of providing
decreased opioid consumption with lower side effects,
paracetamol can be safely used in post-operative pain
management.
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