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ABSTRACT
Objective: We aimed to compare the effects of morphine, fentanyl or paracetamol applied for anesthesia induction and at the end of 
the surgery for postoperative pain control and analgesic consumption in patients who have undergone pelvic and lower abdominal 
surgery.
Material and Methods: Patients with the American Society of Anesthesiologists (ASA) score I-II and aged between 18-70 years were 
given intravenous remifentanil intraoperatively. Fentanyl was administered in doses of 1.5 mcg / kg during anesthesia induction and 
10 min before the end of the surgery. In fentanyl group, morphine was administered in doses of 0.1 mg / kg during induction and 0.5 
mg/kg 30 min before the end of the surgery and paracetamol was administered in doses of 10 mg/kg during induction and 5 mg/kg 
30 min before the end of the surgery. Morphine was administered for patient-controlled analgesia.
Results: The mean verbal pain scores of the paracetamol group were significantly higher when compared to the pain scores of the 
other groups at the 0, 1, 2, 3, 4, 8, 12, and 16 hours (p <0.01 , p = 0.02). Postoperative morphine consumption in the paracetamol 
group was significantly higher (p = 0.02).
Conclusion: The addition of intraoperative paracetamol to the remifentanil infusion, may not be sufficient in postoperative analgesia 
in gynecologic cancer surgery.
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INTRODUCTION

Postoperative pain is an acute form of pain that begins 
with surgical trauma and ends with tissue healing. In the 
postoperative period, many physiological responses including 
various systems develop with acute pain. In this respect, pain 
relief provides metabolic and endocrine stress response, 
reduction of thromboembolic complications, preservation 
of cognitive functions, shortening of mobilization and 
rehabilitation period, reduction of hospital stay and cost, and 
prevention of chronic pain.
Nowadays, opioids, non-opioids and local anesthetics are 
used in the treatment of postoperative pain. Opioids are the 
primary drugs used for this purpose. Systemic opioids should 
be used preoperatively, intraoperatively and postoperatively 
for effective postoperative analgesia management.
Remifentanil is a short-acting opioid. Intraoperative use of 
remifentanil has no effect on pain control in the postoperative 
period. Morphine is a strong, natural, µ receptor agonist 

opioid, commonly used in postoperative pain management. 
Fentanyl is a synthetic opioid with strong analgesic activity 
than morphine. Paracetamol inhibits prostaglandin synthesis 
via central cyclooxygenase (COX) inhibition in the central 
nervous system, and also shows analgesic activity by its 
indirect effects on serotoninergic system. It was introduced 
into clinical use in 2002 and has been shown to be effective in 
the treatment of postoperative pain in various clinical studies 
[1].
In our study, we aimed to compare the effects of morphine, 
fentanyl or paracetamol administered in addition to remifentanil 
infusion at anesthesia induction and postoperative use on pain 
control and analgesic consumption in the postoperative period 
on patients who have undergone pelvic and lower abdominal 
surgery with vertical incision due to gynecological cancer 
(endometrium or ovarian cancer).
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PATIENTS and METHODS

The study was approved by the Istanbul University Cerrahpasa 
Ethics Committee (C-002) on 12 January 2010. Sixty patients 
aged between 18-70 years with the American Society of 
Anesthesiology (ASA) score I-II were included in the study. 
Informed consent was obtained from the patients. Patients 
with a history of alcohol and drug addiction, pregnant women 
and obese patients with a body mass index above 35 kg / m2, 
suffering from chronic pain, who were undergoing revisional 
surgery and who had radiotherapy previously were excluded 
from the study.
After the patients were taken to the operating room, 
standardized monitoring was performed including heart rate 
(HR) and electrocardiography (ECG), non-invasive systolic blood 
pressure (NIBP), diastolic blood pressure (BP) and peripheral 
oxygen saturation (SpO2). Lactated ringer infusion was started 
at a rate of 4 ml / h by opening a 20 G intravenous vascular 
access through the left hand. Sixty patients were randomly 
divided into 4 groups by closed envelope method. Midazolam 
2 mg was administered intravenously (iv) to the patients. 
During anesthesia induction 1 mcg / kg iv remifentanil in the 
remifentanil group (Group R), 1.5 mcg / kg iv fentanyl in the 
fentanyl group (Group F), 0.1 mg/ kg morphine in the morphine 
group (Group M) and 10 mg / kg paracetamol in the paracetamol 
group (Group P) were administered. At the end of the surgery 
1.5 mcg/kg fentanyl 10 minutes before surgical closure in Group 
F, 0.05 mg/kg morphine 30 minutes before surgical closure in 
Group M, 5 mg/kg paracetamol 30 minutes before surgical 
closure in Group P were administered as additional doses. All 
groups received iv remifentanil at the infusion rate of 0.1 mcg 
/ kg / min intraoperatively. Age, ASA score, weight, height and 
body mass index (BMI) of the patients and operation time were 
recorded.
During anesthesia induction, 2 mg / kg propofol was given 
to the patients and neuromuscular block was provided with 
0.8 mg / kg rocuronium bromide and orotracheal intubation 
was performed. After tracheal intubation, anesthesia was 
maintained with 50% 02-air mixture (0.5-1 MAK) with 
desflurane. Mechanical ventilation was performed with tidal 
volume 6-8 ml / kg and respiratory rate 10-14 / min (ETC02 
35-40 mm Hg). Intermittent 10 mg of rocuronium bromide 
was given as a bolus dose if needed to ensure neuromuscular 
block. Hypotension was evaluated as systolic arterial pressure 
<80 mm Hg or a decrease more than 20% at baseline value, 
and was treated with 5 ml / kg iv fluid infusion, 20% reduction 
in inhalation anesthesia, decrease of remifentanil infusion 
rate and 5 mg ephedrine bolus administration respectively. 
Bradycardia was evaluated as heart rate <50 beats / min and 
corrected with 0.5 mg atropine iv injection. Intraoperative 
tachycardia and hypertension were evaluated as superficial 
anesthesia after exclusion of other causes and iv 1 mcg / kg 
bolus remifentanil was administered.
In the postoperative period, patient controlled analgesia 
(PCA) method was prepared with 1 mg / ml morphine, and 1 
mg PCA dose was administered with a lock time of 5 minutes. 

Postoperatively, all patients were observed in the Post-
Anesthesia Care Unit (PACU) for 24 hours. A 4 h limit dose of 
300 mcg/kg was applied to the patients during iv PCA usage.
In PACU, each patient’s BP, HR, and SpO2 were recorded once 
per hour. Preoperative pain scale called verbal rating scale 
(VRS) numbered 0 to 4 was described to the patients [1]. This 
assessment was recorded once as soon as the patients were 
extubated and admitted to PACU, and at 1, 2, 3 and 4 hours after 
arriving PACU and every 4 hours thereafter. After admission to 
PACU, sedation levels were evaluated according to the number 
of alertness levels numbered from 1 to 5 [2]. This assessment 
was recorded once at the 1st, 2nd, 3rd and 4th hours in PACU 
and every 4 hours thereafter.
Nausea and vomiting were recorded during a 24-hour 
observation. Nausea and vomiting were treated with 4 mg 
ondansetron iv. A 24-hour morphine consumption at PACU was 
recorded.
The primary endpoint of our study was the VRS (2 and below), 
and the secondary endpoint was postoperative morphine 
consumption.

Statistical Analysis

Statistical Package for Social Sciences (SPSS) for Windows 17.0 
was used for statistical analysis. Descriptive statistical methods 
(Mean, Standard deviation, Frequency, Percent) as well as 
qualitative data were compared using the chi-square test.
In the comparison of quantitative data; One way ANOVA was 
used for the comparison of the parameters between the 
groups. Repeated Measures ANOVA was used for intragroup 
comparisons of the parameters. P <0.05 was considered as 
statistically significant.

RESULTS

There was no significant difference between the groups in 
terms of age, weight, height and BMI (Table I).

Table I. Demographic data according to groups

Groups Group P Group M Group F Group R p
Age (year±SS)* 47.5±10.1 50.8±13.1 49.2±13.3 53.9±15.5 0.6
BW(kg±SS)* 70.8±10.2 69.4±9.0 70.2±14.4 68,1±12.5 0.9
Height (cm±SS)* 160.2±6.9 158.6±5.3 159.1±7.4 155.3±7.8 0.2
BMI(kg/m2±SS)* 29.2±4.9 29.7±6.3 28.0±6.2 28.4±7.3 0.9

BW: Body weight, BMI: Body mass index  
*: Data are presented as ± standard deviation

The mean VRS was significantly higher in Group P than in 
Group M, Group F and Group R at the 0, 1, 2, 3, 4, 8, 12, and 
16 h measurements postoperatively (p <0.01, p = 0.02). The 
difference between the groups in terms of VRS levels was not 
statistically significant at 20th and 24th hours (p = 0.21, p = 
0.09) (Table II) (Figure1).
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Figure1. Verbal rating scale scores according to groups/ Graph of 
verbal rating scale and timing

Table II. VRS scores according to groups

VRS Group P Group M Group F Group R p
0 h 4.0±0.0 2.8±0.8 2.5±0.8 3.0±0.9 0.00
1th h 4.0±0.0 2.7±0.8 2.1±0.9 3.1±0.9 0.00
2.nd h 3.3±0.9 1.8±0.7 1.5±0.9 2.4±1.1 0.00
3.rd h 2.9±0.6 1.5±0.6 1.1±0.6 1.9±1.1 0.00
4.th h 2.7±0.6 1.1±0.6 0.9±0.8 1.4±0.9 0.00
8.th h 2.1±0.5 1.1±0.8 0.8±0.7 1.1±0.7 0.00
12.th h 1.6±0.6 0.7±0.5 0.6±0.6 0.9±0.7 0.00
16.th h 1.3±0.0 0.5±0.6 0.7±0.8 0.7±0.5 0.02
20.th h 0.7±0.0 0.3±0.7 0.5±0.5 0.8±0.8 0.21
24.th h 0.6±0.8 0.2±0.4 0.2±0.4 0.6±0.6 0.09

VRS: Verbal rating scale 
Data are presented as ±standart deviation

Postoperative morphine consumption levels of Group P were 
significantly higher than Group M and Group F (p = 0.02) (Table 
III).

Table III. Morphine consumption according to groups

Group P Group M Group F Group R p
Morphine 
consumption 
(mg ±SS)*

45.9±12.6 30.1±19.1 29.7±20.8 35.9±8.9 0.02

*: Data are presented as ±standard deviation

Intraoperative remifentanil consumption was (mcg/kg/dk) 0.14 
(±0.1), 0.12 (±0.5), 0.12 (±0.9), 0.12 (±0.5) in P,M,F and R groups 
respectively and this was statistically insignificant between 
groups (p>0.05).
There was no significant difference between the groups in 
terms of postoperative nausea and vomiting (Table IV).
The mean sedation score was significantly lower in Group R 
than Group M, Group F, and Group P at the 0th hour (p <0.01). 
The mean sedation score was significantly lower in Group P 
than Group M and Group F (p <0.01).

There was no statistically significant difference between the 
groups in terms of heart rates levels at the 1st, 2nd, 3rd, 4th, 
8th, 12th, 16th, 20th and 24th hour measurements (p> 0.05).
The mean arterial pressures between the groups were not 
statistically significant at the 1st, 2nd, 3rd, 4th, 8th, 12th, 16th, 
20th and 24th hour measurements (p> 0.05).
There was no significant difference between the groups in 
terms of operation and anesthesia time (p> 0.05).

DISCUSSION

Acute postoperative pain is still a research area among 
anesthesiologists. Effective postoperative analgesia leads to a 
reduction in morbidity and hospitalization time due to stress 
and anxiety. In studies on postoperative analgesia, opioids are 
used as the main drug of perioperative analgesia. In our study, 
the mean VRS of patients in Group P was significantly higher 
compared to Group M, Group F and Group R. In our study, VRS 
score was 2 or less in Group F patients at the 1st hour and after, 
and postoperative morphine consumption was similar between 
Group F and Group M patients.
Previous studies have shown that intraoperative use of fentanyl 
provides effective postoperative analgesia [3]. In Kochs et al. 
study, 553 patients who underwent elective major abdominal 
surgery were given 150 mcg fentanyl or 15 mg morphine 20 
minutes before the end of the surgery and they had a sufficient 
analgesia [4]. The results of our study show similarity with the 
studies comparing the efficacy of morphine and fentanyl on 
postoperative pain level. In our study, no significant difference 
was found between postoperative VRS scores in patients 
receiving intraoperative morphine or fentanyl.
Claxton et al. used morphine and fentanyl for postoperative 
analgesia in daily surgical procedures; and reported that the 
use of morphine and fentanyl for acute postoperative pain 
treatment in PACU after surgery provided an equivalent level 
of analgesia, and visual analogue scale scores were higher in 
the fentanyl group in patients who were referred to the ward 
after 50 minutes [5]. In addition, patients in the fentanyl group 
used a higher dose of oral analgesics in the surgical ward. This 
is a predictable outcome given for the duration of action of 
fentanyl and morphine. In our study, the difference between 
postoperative VRS scores in the morphine and fentanyl groups 
was not statistically significant. The patients in Group F had a 
VRS score of 2 or less at the postoperative 2nd hour and after, 
similar to Group M. In our study, we applied postoperative 
iv morphine PCA for postoperative pain treatment to both 
groups. Postoperative morphine consumption was similar in 
both groups. Therefore, in our study, we think that VRS level 
in Group F lasts as long as Group M, which may be due to 
morphine use in the postoperative period.
Paracetamol is a non-opioid analgesic with a low incidence of 
side effects and drug interaction. There are less adverse effects 
such as platelet dysfunction, nephrotoxicity, gastrointestinal 
side effects, agranulocytosis and sodium retention compared 
to NSAIDs. Hepatotoxicity and hepatic insufficiency, which are 
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the most important side effects, are not observed unless the 
recommended doses are exceeded [6]. Previous studies have 
shown that although opioid is used for induction of anesthesia, 
paracetamol including abdominal surgery, can provide effective 
postoperative analgesia in patients undergoing abdominal 
surgery. In most of these studies, paracetamol was compared 
to NSAID drugs [7-10]. Some clinical studies have shown 
that intravenous paracetamol may provide postoperative 
analgesia similar to morphine and is tolerated more easily [11-
13]. These results are not consistent with our study. In these 
studies, paracetamol was administered as proparacetamol and 
administered at a dose of 2 g iv [11-13]. Van Aken et al., concluded 
that the reason for the equivalent effect of paracetamol and 
morphine in the treatment of postoperative pain was due to the 
low number of patients and the insuciffiency of the power of in 
their study [12]. In our study, we did not give opioids to patients 
in Group P intraoperatively except for remifentanil infusion. We 
also compared paracetamol with opioids with strong analgesic 
activity and applied these opioids in the pre-extubation period 
in addition to anesthesia induction. As a result of our study, 
we believe that paracetamol may be insufficient to provide 
effective postoperative analgesia in patients undergoing 
lower abdominal and pelvic surgery without additional opioid 
analgesia. However, in the current study patients in Group P 
had higher VRS scores and morphine consumption compared 
to Group R. In a previous study, intraoperative remifentanil 
infusion was found as effective as fentanyl administration and 
authors declared that remifentanil had any hyperalgesic effect 
[2]. In the same study, it was presented that remifentanil may 
have an analgesic effect up to 60 minutes [2]. In addition, 
another study comparing the analgesic effects of remifentanil 
and paracetamol, pain scores did not differ significantly 
between groups [14]. Remifentanil has a more stronger 
analgesic effect compared to morphine [14]. In accordance 
with previous studies, Group R provided a sufficient analgesia 
in our study. We divided an effective paracetamol dose into 
two; one dose during anesthesia induction another dose at the 
end of the surgery. We think that the reason why paracetamol 
was not as effective as remifentanil in our study may be due 
to the use of a higher dose at the beginning of the surgery. 
However, the analgesic effect of dividing paracetamol into two 
doses should be researched in further studies.
Opioids are known to cause nausea and vomiting [4, 8, 15-17]. 
In our study, we did not find a significant difference between 
the groups in terms of nausea and vomiting rates. We think that 
this may be due to insufficient number of patients included in 
the study.
One limitation of our study was that paracetamol was used 
only intraoperatively. This may cause a confusion evaluating 
the effect of paracetamol on postoperative pain treatment. 
Postoperative analgesic effects of opioids used in the study have 
long-term effects. However, the routine dose of paracetamol 
in postoperative pain treatment is administered at 4-6 hour 
intervals [18].
In the first 16 hours, VRS values were found to be significantly 
higher in patients receiving paracetamol in addition to 

remifentanil infusion to provide postoperative analgesia in 
gynecologic cancer surgery.
As a conclusion; postoperative morphine consumption was 
significantly higher in patients receiving paracetamol for 
postoperative pain treatment compared to fentanyl and 
morphine groups.
In the postoperative period, no complications developed 
related to the drugs used intraoperatively.
We suggest that intraoperative paracetamol used in addition to 
remifentanil infusion in gynecologic cancer surgery may not be 
sufficient to provide postoperative analgesia.
We believe that this issue should be investigated in prospective, 
clinical, randomized studies in the future.
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