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Background: Pain management after surgery is one the most important proceedings after emergency appendectomy but there have 
been no studies on this issue.
Objectives: In this study, effects of intravenous acetaminophen (Apotel) are compared with intravenous pethidine (meperidine) in terms 
of post-operative pain management.
Patients and Methods: In this randomized clinical trial study, forty patients with ASA- class I or II who were candidates for emergency 
appendectomy were randomly divided into two groups. Induction and maintenance of anesthesia in the two groups were similar. The 
first group received 15 mg/kg intravenous acetaminophen (Apotel) and the second group received 0.5 mg/kg intravenous meperidine 30 
minutes before ending surgery. The patients were asked for post-operative pain control using visual analog scale (VAS) at 1, 2, 6 hours after 
surgery. They were compared with regard to postoperative analgesic requirements and complications.
Results: VAS (visual analog scale) was higher in the meperidine group than Apotel group (P = 0.006). In the meperidine group, in the first 6 
hours after surgery, VAS (visual analog scale) was higher than five and analgesics were administered. VAS in the acetaminophen group was 
lower in the first 6 hours and the need for analgesic was very low. Analgesic requirements were much lower in the Acetaminophen group. 
Frequency of ileus was higher in the Apotel group (P = 0.023). The patients were similar regarding other adverse effects.
Conclusions: Administration of intravenous Acetaminophen before ending appendectomy might be more effective than meperidine in 
postoperative pain management while having fewer complications.
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Implication for health policy makers/practice/research/medical education:
In this study we tried to use two drugs that are widely available and have the least contradiction and complications and also have a very low cost. These two drugs 
are intravenous acetaminophen and intravenous meperidine which were tested for relieving post-operative pain. The aim of this study was to determine which 
drug has less complications and more effectiveness in relieving pain after surgery. Use of intravenous Acetaminophen after appendectomy is more effective than 
meperidine while having less complications. Use of intravenous acetaminophen, reduces the need for auxiliary painkillers and decreases the period of illeus.

1. Background
Pain management is an important proceeding in post-

operative period and most patients have an unpleasant ex-
perience of post-operative pain. Although there have been 
many improvements in analgesic systems, studies have 
shown the presence of medium to intense pain in more 
than 80% of patients (1). Opioids are still the drug of choice 
for relieving intense pain, however they are associated 
with several complications including addiction, tolerance, 
nausea, sedation and respiratory depression which post-
pone patients’ discharge (2-5). Physicians are sometimes 
hesitant to use intravenous acetaminophen (IVA) in the 
perioperative period due to its cost and also the relatively 
limited amount of available data and supporting studies 
regarding its efficacy. Appendectomy is an acute abdomen 

surgery, thus patients receive no analgesics preoperatively 
due to interference with the diagnosis. This results in expe-
rience of a lot of pain by the patients. The objective of this 
double blind randomized clinical trial was to compare two 
drugs that are widely available and have the least contra-
diction and complications and also have a low cost. These 
two drugs are intravenous acetaminophen and intrave-
nous meperidine which were tested for relieving post-op-
erative pain. The aim of this study was to determine which 
drug has fewer complications and is more effective in re-
lieving pain after surgery (6, 7). The primary outcome was 
to compare pain scores between the two groups. The sec-
ondary outcome included comparison of postoperative 
analgesic requirements and adverse effects.
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2. Objectives
In this study, effects of intravenous acetaminophen 

(Apotel) are compared with intravenous pethidine (me-
peridine) in terms of post-operative pain management.

3. Patients and Methods
This study was randomized clinical trial which was 

applied to all patients who were referred to emergency 
surgery department for acute abdomen and underwent 
appendectomy with Mcburney incision at Ghaem Edu-
cational and Research Hospital in Mashhad. Local ethi-
cal committee approved this study on August 11, 2012 
(code: 900634). The data were observed and collected 
in the field. All patients who underwent appendectomy 
under general anesthesia were candidates for our study. 
Excluding criteria included: history of addiction, history 
of chronic painkiller abuse, patients whose surgery were 
done under regional anesthesia, history of liver insuffi-
ciency, duration of more than 2 hours, Change of diagno-
sis during surgery, midline incision for appendectomy. In 
this double-blinded clinical trial study, 72 patients were 
assessed for eligibility, 32 patients were excluded accord-
ing to exclusion criteria. 40 patients who underwent 
appendectomy at Ghaem Hospital were selected and 
randomly divided into two equal groups (each group 
consisting of 20 patients).

n = (p1 (1 - p1) + p2 (1 - p2)) (z1-α/2 + z1-β)² / (p1 - p2)²)
(p1 = 0.26, p2 = 0.78)
Patients in both groups were anesthetized using the 

same method: After preoxygenation the patients re-
ceived midazolam 0.04 μg/kg, and fentanyl 3 μg/kg, thio-
pental sodium 4 mg/kg and atracurium 0.6 mg/kg. Anes-
thesia was maintained with propofol infusion 100 μg/kg/
min and using 50% N2O in oxygen. At the end of surgery, 
patients received neostigmine and Atropine for reversal 
of muscle relaxant. The patients were randomly allocated 
to receive either intravenous Acetaminophen 15 mg/kg of 
body weight (n = 20) or intravenous meperidine 0.5 mg/
kg of body weight (n = 20), 30 minutes before ending sur-
gery. After the patients woke up, pain score was measured 
using VAS standard upon the first request for analgesic by 
the patients. Pain level was also evaluated and recorded 1 
hour, 2 hours and 6 hours after surgery using VAS stan-

dard. In the case of intolerable pain in any patient (as VAS 
higher than 3), after measuring the degree of pain, an 
auxiliary analgesic (methadone) was administered. Then 
the data were analyzed and compared using the related 
software (8-10).

4. Results
All variables in this study have a normal distribution, 

so parametric statistical analysis was used. The patients 
were similar regarding demographic data. According 
to the statistical results obtained (t-test), the minimum 
age of patients was 13 years and the maximum age was 41 
years. The average age of all patients was 25 ± 6.92 years. 
The average age of meperidine group was 25.85 ± 6.89; 
this number was 24.15 ± 7.02 for Apotel group. From a 
statistical standpoint using t-test, there was no meaning-
ful difference between the two groups (P = 0.444). There 
were 15 women and 25 men among our patients that af-
ter being randomly divided into two groups, there were 
no statistical differences between the two groups using 
chi-squared test (P = 0.327) (Table 1). Average pain score in 
all patients, one hour after surgery was 2.75 ± 1.19. In the 
second and sixth hour, were 3.13 ± 1.57 and 1.25 ± 0.70, re-
spectively. Pain intensity level in meperidine group, one 
hour after surgery, was 3.25 ± 1.41. In the second and sixth 
hour were 3.15 ± 1.78 and 1.55 ± 0.76, respectively. Pain in-
tensity level in Apotel group, one hour after surgery, was 
2.255 ± 0.64. In the second and sixth hour, were 3.10 ± 1.37 
and 0.95 ± 0.51, respectively (Table 2, Figures 1 and 2).

It was shown that the pain score had a statistically signif-
icant difference between the two groups, one hour and 
also six hours after the surgery, with Apotel having lower 
levels (using t-test with P = 0.006 in the first hour and P 
= 0.006 in the sixth hour) But there were no statistical dif-
ferences between the two groups in the second hour (P 
= 0.921). The number of requests for analgesic after the 
surgery was 10 for meperidine group (50%) while it was 
6 in the Apotel group (30.33%). Using chi-squared test, it 
was shown that the number of requests had no statisti-
cal difference between the two groups (P = 0.20) (Table 
2). Average pain score upon receiving the first analgesic 
after surgery in all patients was 5.31 ± 1.08. It was 5.60 ± 
0.97 in meperidine group and 2.83 ± 1.17 in Apotel group. 

Table 1.  Patients’ Charectristics a

Pethidine Apotel Total P Value
Count 20 20 40 --
Age, y 25.85 ± 6.89 24.15 ± 7.02 25.00 ± 6.92 0.444
Gender 0.327

Male 11 (55%) 14 (70%) 25 (62.5%)
Female 9 (45%) 6 (30%) 15 (37.5%)

Stay in ward, h 29.30 ± 21.80 26.55 ± 5.31 27.92 ± 15.71 0.587
Duration of ileus, h 13.10 ± 5.60 9.35 ± 4.30 11.10 ± 5.60 0.023
a  All data are presented in Mean ± SD and No. (%).
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Table 2.  Pain Intensity During Different Hours in Both Groups

Pethidine Apotel Total P Value

Pain in the first hour 3.25 ± 1.41 2.25 ± 0.64 2.75 ± 1.19 0.006

Pain in the second hour 3.15 ± 1.78 3.10 ± 1.37 3.13 ± 1.57 0.921

Pain in the sixth hour 1.55 ± 0.76 0.95 ± 0.51 1.25 ± 0.70 0.006

Pain level upon the first request for analgesic 5.60 ± 0.97 2.81 ± 1.17 5.31 ± 1.08 < 0.001

Number of requests for analgesic, % 10 (50%) 6 (33%) 16 (40%) 0.200

Time of first request for analgesic after surgery, h 1.80 ± 0.63 2.33 ± 0.52 4.56 ± 1.71 0.104
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Figure 1. Pain Intensity During Different Hours in Both Groups
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Figure 2. The Average Pain Score in All Patients

Using t-test, it was shown that the two groups have statis-
tically meaningful difference in pain levels on the time 
of first request for analgesic (P < 0.001) (Table 2). Aver-
age time of first request for analgesic after surgery in all 
patients was 4.56 ± 1.71. It was 1.80 ± 0.63 hours in me-
peridine group versus 2.33 ± 0.52 hours in Apotel group. 
T-test showed that the time of first request for analgesic 
between the two groups had no statistically significant 
difference (P = 0.104) (Table 2). Average duration of ileus 
was 11.10 ± 5.60 hours in all patients (13.10 ± 5.60 in me-
peridine group and 9.35 ± 4.30 hours in Apotel group). T-
test showed that there is a statistically significant differ-
ence between the two groups (P = 0.023). Apotel group 
had a shorter period of ileus than meperidine (Table 
1). Average duration of hospitalization after surgery in 
all patients was 27.92 ± 15.71 hours (29.30 ± 21.80 hours 

in meperidine group and 26.55 ± 5.31 hours in Apotel 
group). T-test shows that the two groups had no statisti-
cally meaningful difference (P = 0.587).

5. Discussion
Pain management is an important proceeding in post-

operative period. Studies show the presence of medium 
to intense pain in more than 80% of patients in spite 
of improvements in analgesic systems (1). Opioids are 
still the drug of choice relieving intense pain but have 
many complications (2-4). Intravenous acetaminophen 
(IVA), or paracetamol, was available in Europe in 2002, 
but it was only approved for use in the United States on 
November, 2010. IVA has both rapid and effective anal-
gesic properties and is considered to be safe and well 
tolerated (11). We tried to use two drugs that are widely 
available and have the least contradiction and compli-
cations and also a very low cost. These two drugs are in-
travenous acetaminophen and intravenous meperidine 
which were tested for relieving post-operative pain. The 
aim of this study was to determine which drug has fewer 
complications and more effectiveness in relieving pain 
after surgery (6, 7). From a statistical standpoint using 
t-test, there was no significant difference between the 
two groups, average age (P = 0.444) and sex (P = 0.327). 
Acetaminophen (IV) was shown in several studies to de-
crease the amount of opiates consumed after surgery, 
but the reduction of adverse effects associated with opi-
oids has mixed results (12, 13). In our study, it was shown 
that the pain score had a statistically significant differ-
ence between the two groups, one hour and also six 
hours after the surgery, with Apotel (IV acetaminophen) 
having lower levels (using t-test with P = 0.006 in the 
first hour and P = 0.006 in the sixth hour) but there were 
no statistical differences between the two groups in the 
second hour (P = 0.921). The use of acetaminophen (IV) 
is approved by the food and drug administration for the 
management of mild to moderate pain, the manage-
ment of moderate to severe pain with opioid analgesic 
adjuncts, and fever reduction (14). It was shown that Pre-
emptive (before surgical incision) versus preventive (af-
ter surgical incision) use of IVA had no difference in pain 
control, but both groups had a decrease in pain scores 6 
h after surgery compared with placebo (P < 0.001) (15). 
In our study, the number of requests for analgesic after 
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the surgery was 10 for meperidine group (50%) while 
being 6 in the Apotel group (30.33%). Using chi-squared 
test, it was shown that the number of requests had no 
statistical difference between the two groups (P = 0.20). 
Several studies suggest that patients receiving IVA may 
have a reduction in postoperative nausea and vomiting, 
although this has yet to be formally evaluated (16). In 
our study, the average time of ileus was 11.10 ± 5.60 hours 
in all patients (13.10 ± 5.60 in meperidine group and 
9.35 ± 4.30 in Apotel group). T-test showed that there is 
a statistically meaningful difference between the two 
groups (P = 0.023). Apotel group had a shorter period 
of ileus than meperidine. Average period of hospitaliza-
tion after surgery in all patients was 27.92 ± 15.71 (29.30 
± 21.80 in meperidine group and 26.55 ± 5.31 in Apotel 
group). T-test shows that the two groups had no statisti-
cally meaningful difference (P = 0.587).

In this study we showed that the pain score in the first 
hour and also in the first sixth hours after surgery was 
different between Apotel and meperidine groups, with 
Apotel yielding lower levels of pain (P = 0.006 for the 
first hour and P = 0.006 for the sixth hour). But pain 
score was not statistically different in the second hour (P 
= 0.921). Apotel group had a shorter period of ileus than 
pethidine group. Though in the comparison of time of 
first request for analgesic after surgery, the two groups 
had no statistically significant differences (P = 0.104). 
The number of requests for analgesic after surgery was 
10 in meperidine group (50%) and six in Apotel group 
(30.33%) which showed no statistically significant differ-
ence (P = 0.20). In this study, Apotel had a substantial 
effect in reducing post-operative pain in appendectomy 
patients. Use of intravenous acetaminophen reduces 
the need for auxiliary analgesic and decreases the dura-
tion of ileus. As Apotel provides good pain control and 
little side effects, we recommend the use of Apotel for 
post-operative pain in patients undergo appendectomy.
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