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Background: A few studies are available actually comparing the clinical efficacy of intravenous acetaminophen with other medications 
such as dexamethasone to inhibit postoperative adverse events in children.
Objectives: This randomized blinded controlled trial was designed to compare controlling status of postoperative events in children after 
tonsillectomy randomized to receive either intravenous acetaminophen or dexamethasone.
Patients and Methods: Eighty four children aged between 4 to 13 undergoing tonsillectomy were randomized using a computer-
generated schedule to double-blind treatment with intravenous acetaminophen (15 mg/kg) or intravenous dexamethasone (0.1 mg/
kg). Children were post-operatively assessed for swallowing pain, pain while opening mouth, ear pain, and postoperative sore throat in 
recovery room (within one hour after surgery), at the time of admission to the ward, as well as at 12 and 24 hours after surgery, assessed by 
the objective pain scoring system (OPS; minimum score: 0 = no pain, maximum score: 10 = extreme pain).
Results: There were no significant differences between the two groups with regard to the severity of postoperative pain due to swallowing 
or opening mouth measured at the different study time points from postoperative recovery to 24 hours after the surgery. There was no 
difference in ear pain severity at the time of postoperative recovery, at the admission time to ward and also at 12 hours after surgery; 
however mean score of ear pain severity was significantly higher in those who administered acetaminophen 24 hours after operation. 
Also, the mean score severity of sore throat was significantly higher in the acetaminophen compared with the dexamethasone group 
within 12 hours of surgery. Postoperative vomiting and bleeding were similarly observed between the two study groups. The severity 
of swallowing pain, pain while opening mouth, ear pain, as well as postoperative sore throat as gradually assuaged within 24 hours of 
tonsillectomy in both groups, however no between-group differences were observed in the trend of the severity of these events.
Conclusions: The dexamethasone-based regimen may have more advantage over the intravenous acetaminophen regimen for inhibiting 
pain and PONV following tonsillectomy in children.
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Implication for health policy/practice/research/medical education:
This study brings new and important light in the field of postoperative pain control for anesthetists, because they could have a great impact on managing 
pain especially in pediatric patients.
Copyright © 2013, Kowsar Corp.; Published by Kowsar Corp. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

1. Background
Tonsillectomy is one of the most frequent surgical pro-

cedures carried out in children which is commonly as-
sociated with increased risk of some complications such 
as severe pain while swallowing and postoperative nau-
sea and vomiting (PONV) (1). Poorly controlled pain and 
PONV are the most common reasons delaying discharge 
home. Thus, these events should be prevented and treat-
ed using a multimodal approach including selection of a 
suitable anesthetic technique. The postoperative events 
can be usually prevented and removed by administrating 
a combination of small dosages of opioid analgesics and 
anti-inflammatory drugs (2-4). In turn these drugs might 
lead to increased risk of some adverse phenomena such 
as postoperative bleeding and respiratory depression (5, 

6). In this context, the use of intravenous acetaminophen 
is currently considered as the basic postoperative analge-
sic due to its low cost and an appropriate safety profile 
in the management of post-tonsillectomy pain (7). Fur-
thermore, parenteral formulation of acetaminophen has 
been introduced for children and its pharmacological 
safety has been established among this age-subgroups (8, 
9).

Dexamethasone is the other drug used for diminish-
ing postoperative pain and PONV in various operations. 
The effects of the dexamethasone on decreased edema 
and fibrosis have been clearly substantiated. The anti-in-
flammatory mechanism of corticosteroids is considered 
to be a result of the inhibition of phospholipase A2, the 
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crucial membrane enzyme regulating the cascade for the 
production of hyperalgesic leukotrienes and prostaglan-
dins from arachidonic acid in response to inflammatory 
stimuli (10-14), the use of dexamethasone in both chil-
dren and adults have produced conflicting results with 
respect to the effects on pain and morbidity following 
tonsillectomy.

There are few studies truely comparing the clinical effi-
cacy of intravenous acetaminophen with other medica-
tions such as dexamethasone. This randomized blinded 
controlled trial was designed to compare controlling 
status of postoperative events in children after tonsil-
lectomy randomized to receive either intravenous acet-
aminophen or dexamethasone.

2. Objectives
This randomized blinded controlled trial was designed 

to compare controlling status of postoperative events in 
children after tonsillectomy randomized to receive ei-
ther intravenous acetaminophen or dexamethasone.

3. Materials and Methods

3.1. Study Population
This study was a randomized controlled trial with blind-

ed assessment of postoperative pain severity and nausea 
and vomiting (PONV). Children were eligible if they were 
undergoing tonsillectomy, aged between 4 and 13 years 
and of ASA physical status I to II. Exclusion criteria were 
any renal or hepatic impairment, neurological disorder 
impairing accurate pain assessment, sensitivity to any 
trial drug, requirement for premedication and other an-
algesics administered on the day of surgery. After institu-
tional Ethics Committee approval and informed consent 
from a parent in each case, 84 patients were randomized 
using a computer-generated schedule to double-blind 
treatment with intravenous acetaminophen 15 mg/kg 
(Acetaminophen 1gr/6.7mL - UNIPHARMA S.A manufac-
tured in E.U) or intravenous dexamethasone 0.1 mg/kg 
(8mg/2mL – DAROU PAKHSH IRAN). Drugs were adminis-
tered in 50 ml normal saline while using micro set and 
infused over 30 minutes. Study drugs were marked only 
with coded number labels and administered within the 
last 30 minutes of the surgical procedure.

3.2. Anesthesia Technique
At operation room and after setting ECG monitoring, 

non-invasive blood pressure, capnography, and pulse 
oxymetry, intravenous line was secured with 22G i.v can-
ula and ringer lactate infusion (8 to 10 cc/kg) was started. 
All patients were uniformly premedicated with Midazol-
am 0.05 mg/kg, and Fentanyl 2 µg/kg IV. After preoxygen-
ation with 100% O2, anesthesia was induced with sodium 
thiopental (5 mg/kg) and Cisatracurium (0.15 mg/kg) and 

maintained with Sevofluran 2.5%. After the three min-
utes, patients were intubated endotracheal tube without 
cuff but tailored to the patients’ age and weight. All in-
tubations were performed by an experienced anesthe-
siologist. After surgery, all patients were transferred to 
the recovery room. The mean duration of surgery was 45 
minutes.

Study Parameters Measurement: Children were postop-
eratively assessed for swallowing pain, pain when open-
ing mouth, ear pain, and postoperative sore throat in re-
covery room (within one hour after surgery), on the time 
of admission to the ward, as well as at 12 and 24 hours af-
ter surgery, assessed by the Objective pain scoring system 
(OPS; minimum score: 0 = no pain, maximum score: 10 = 
extreme pain). The incidence of PONV and postoperative 
bleeding was also assessed postoperatively. Our study 
outcome measure was the incidence of postoperative 
pain severity as well as PONV and bleeding. After surgery 
and in the ward, children with OPS ≥ 5 medicated with 
meperidine PRN (0.3 mg/kg). In the cases with the ap-
pearance of vomiting, ondansetron PRN (0.1 mg/kg) was 
administered. Also, after establishment of oral feeding, 
Ibuprofen syrup (6 mg/kg/q8h) was administered.

3.3. Statistical Analysis
A sample size calculation was performed using a 

change in OPS mean values of 2.0 with a SD of 1.5. Cal-
culations were performed to determine the number of 
patients required in this study to have 80% power to de-
tect as statistically significant (P < 0.05). By accepting a 
type I error of 0.05 and a type II error of 0.20, the study 
size needed was 40 patients per group. Results were re-
ported as mean ± standard deviation (SD) for the quanti-
tative variables and percentages for the categorical vari-
ables. The groups were compared using the Student’s 
t-test or the Mann-Whitney U test for the continuous 
variables and the chi-square test (or Fisher’s exact test 
if required) for the categorical variables. Trend of the 
changes in continuous variables was compared between 
the groups using the repeated measure for ANOVA test. 
This study was done with the power of 80%. P values of 
0.05 or less were considered statistically significant. All 
the statistical analyses were performed using SPSS ver-
sion 16.0 (SPSS Inc., Chicago, IL, USA).

4. Results
From a total of 84 eligible patients that were invited to 

participate, all of them completed the trial (42 patients 
in the Acetaminophen group and 42 cases in the dexa-
methasone group). Average age of all participants was 
7.07 ± 2.22 years, median 7.00 years, ranged 4-13 years). 
The two interventional groups received acetaminophen 
or dexamethasone were matched in terms of mean 
age (6.81 ± 2.28 years versus 7.33 ± 2.15 years, P = 0.281) 
and frequency of male gender (59.5% versus 64.3%, P = 
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0.653). As summarized in Table 1, there were no signifi-
cant differences between the two groups with regard to 
the severity of postoperative pain due to swallowing or 
opening mouth measured at the different study time 
points from postoperative recovery to 24 hours after 
the surgery. Regarding appearance and severity of ear 
pain, there was no difference in pain severity on the 
time of postoperative recovery, on admission time to 

ward and also at 12 hours after surgery; however mean 
of pain severity score was significantly higher in those 
who administered acetaminophen compare to another 
group at 24 hours after operation. Also, with respect 
to postoperative sore throat, the mean severity of this 
complication was significantly higher in the acetamino-
phen compared with the dexamethasone group within 
12 hours of surgery. 

Table 1. Differences Between the two Groups With Regard to the Severity of Postoperative Pain

Item Acetaminophen group (n = 42) Dexamethasone group (n = 42) P-value

Swallowing pain (mean/SD)

On post-operative recovery 4.36/1.92 4.19/1.53 0.662

On admission to ward 3.45/1.67 3.14/1.26 0.341

12 hours after surgery 2.31/1.72 2.26/1.40 0.890

24 hours after surgery 1.93/1.77 1.71/1.57 0.560

Pain when opening mouth (mean/SD)

On post-operative recovery 3.36/2.25 3.50/1.66 0.741

On admission to ward 2.43/1.94 2.33/1.54 0.804

12 hours after surgery 1.71/1.73 1.64/1.45 0.838

24 hours after surgery 1.26/1.62 1.24/1.61 0.946

Ear pain (mean/SD)

On post-operative recovery 1.60/1.94 1.31/1.70 0.475

On admission to ward 1.17/1.50 0.81/1.19 0.230

12 hours after surgery 0.76/1.19 0.43/0.77 0.131

24 hours after surgery 0.48/0.97 0.07/0.26 0.012

Postoperative sore throat (mean/SD)

On post-operative recovery 4.95/1.61 4.02/1.72 0.012

On admission to ward 3.67/1.59 2.90/1.57 0.030

12 hours after surgery 2.88/1.76 2.17/1.40 0.042

24 hours after surgery 2.17/1.78 1.98/1.47 0.595

Considering trend of the changes in the severity of 
pointed postoperative events showed that the sever-
ity of swallowing pain, pain when opening mouth, 
ear pain, as well as postoperative sore throat as grad-
ually reduced within 24 hours of tonsillectomy in 
both groups, but no between-group differences were 
observed in the trend of the severity of these events 
(Figure 1 A-D). Regarding prevalence of PONV, this 
complication was revealed in 5 patients (11.9%) in the 
acetaminophen group and 2 cases (4.8%) in the dexa-
methasone group on postoperative recovery period. 
This complication was appeared in 1 case in the former 
group and in 2 cases in another group on admission to 
ward. At 12 and 24 hours after surgery, PONV was only 
observed in 2 patients received dexamethasone, but 
not in those who administered acetaminophen (Figure 

2). Regarding association between advanced age and 
postoperative pain, the severity of 24-hour swallowing 
pain and pain due to opening mouth was positively as-
sociated with increase of age (Figure 3 A-B); however no 
relationship was found between the patients’ age and 
severity of other postoperative complications at 24 
hours after tonsillectomy. 

In a total of seven patients in the dexamethasone 
groups and five cases of the acetaminophen groups, 
Amp mepridine 0.3 mg/kg PRN were used once in order 
to reduce pain during 24 hours after the surgery how-
ever, it didn’t cause any significant difference. (P value 
= 0.533). And a case of the acetaminophen group had 
vomited three times during 24 hours (Amp ondanse-
tron 0.1 mg/kg PRN was used once) in which the P value 
= 0.314 was not significant.
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Figure 1. Trend of the changes in postoperative events in the groups received intravenous acetaminophen or dexamethasone
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A: comparison of the Swallowing pain between the acetaminophen groups versus the Dexamethasone groups during 24 hours after the end of the sur-
gery. B: comparison of the pain when the patient opens his or her mouth between the acetaminophen groups versus the Dexamethasone groups during 
24 hours after the end of the surgery. C: comparison of the ear pain between the acetaminophen groups versus the Dexamethasone groups during 24 
hours after the end of the surgery. D: comparison of the sore throat between the acetaminophen groups versus the Dexamethasone groups during 24 
hours after the end of the surgery

5. Discussion
Postoperative pain and PONV remains a significant prob-

lem for children undergoing tonsillectomy, and is the 
commonest reason for readmission after procedures. The 
present study compared two different analgesic regimens 
including intravenous acetaminophen and dexametha-
sone. Although we could demonstrate a significant de-
ceasing trend of pain severity within 24 hours of surgery 
in both groups, but between-group difference was not ob-
served regarding trend of the changes in swallowing pain 
and pain when opening mouth. Also, more pain removing 
effect of dexamethasone was observed in dexamethasone 
group compared with acetaminophen group at 24 hours 
after surgery. Moreover, those who administered dexa-
methasone experienced severer postoperative sore throat 
compared to another group within 12 hours after surgery. 
In fact, our study emphasizes more efficacy of dexametha-
sone administration than intravenous acetaminophen 
with respect to controlling postoperative complications 
in children undergoing tonsillectomy. Much discomfort 
after tonsillectomy is potentially due to local inflamma-
tion, edema and nerve irritation. Dexamethasone is one 
of the most potent glucocorticoids available that can ef-
fectively suppress a basic inflammatory response to tis-

sue injury (15, 16). Dexamethasone has been identified as 
a strong anti-inflammatory glucocorticoid, which also has 
antinociceptive influences by inhibiting the glial activa-
tion, sympathetic sprouting, production of prostaglan-
dins, bradykinin, leukotrienes, tumor necrosis factor-a 
and other mediators of inflammatory hyperalgesia and 
central sensitization (17-20). It can also inhibit the synthe-
sis of the COX-2 in both peripheral tissues and the central 
nervous system (21). Several studies, examining usage of a 
single bolus of intravenous dexamethasone given after in-
duction of anesthesia in pediatric tonsillectomy patients, 
have found that dexamethasone effectively reduced post-
tonsillectomy pain (22, 23).

Malde (24) studied the effectiveness of a single intrave-
nous dose of dexamethasone (0.15 mg/kg) in patients aged 
>3 years undergoing sharp dissection snare tonsillectomy, 
found that dexamethasone provided significant analgesia, 
reduced edema and improved the quality of oral intake. It 
has been demonstrated that the combination of acetamin-
ophen and a steroidal or non-steroidal anti-inflammatory 
drug can offer superior analgesia compared with either 
drug alone (25). In this parallel, dexamethasone, when 
used as an adjuvant to acetaminophen help to L.
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Figure 2. The frequency of PONV in postoperative events in the groups 
received intravenous acetaminophen or dexamethasone
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Figure 3. Correlation between advanced age and postoperative swallow 
and mouth opening pain in children undergoing tonsillectomy (A-B)

In our study, although the appearance of PONV 
was scarce after tonsillectomy, but its rate was more 
observed in the group which received dexamethasone 

in comparison with acetaminophen administration. 
It has been shown that in patients with a high risk 
of postoperative PONV, a single prophylactic dose of 
dexamethasone can effective compared with placebo, 
without evidence of any clinically relevant toxicity (26, 
27). Although similar effect has been also shown following 
intravenous administration of acetaminophen (28), it 
is believed that the best prophylaxis of PONV currently 
available is achieved by combining dexamethasone 
with acetaminophen. However, optimal doses and best 
administration time point of this combination need to 
be identified in further studies.

5.1. Limitation of the Study
There has been limitations in our study, for instance 

IV acetaminophen was given once and the half-life is 2-4 
hours and duration effect 4-6 hours; we did not control 
for other medication use that impacts post-op pain and 
PONV (opioids, anti-emetics, ibuprofen); even though 
there is a statistical difference in post op sore throat at 
the first three time points, one wonders if this is really 
clinically significant.

Acknowledgements
The researchers wish to offer their sincere thanks to 

Hazrat-Rasul Akram and Firuzgar hospitals personnel’s 
for their help.

Authors’ Contribution
Dr.Faiz & Rahimzadeh: Study concept or design and 

review of literature, Analysis or interpretation of data, 
Drafting/revising the manuscript for content, includ-
ing medical writing for content. Access to all data and 
preparing manuscript and final approval of the version 
to be published. Dr Sedaghat: Acquisition of data. Dr Ale-
bouyeh: Statistical analysis, Dr.Faiz: Study supervision or 
coordination.

Financial Disclosure
We declare that we have no conflict of interest.

Funding/Support
The authors did not receive any external funding or 

grants in support of their research for or preparation of 
this work.

References
1.       Capici F, Ingelmo PM, Davidson A, Sacchi CA, Milan B, Sperti LR, 

et al. Randomized controlled trial of duration of analgesia fol-
lowing intravenous or rectal acetaminophen after adenotonsil-
lectomy in children. Br J Anaesth. 2008;100(2):251–5.

2.       Murat I, Constant I, Maud'huy H. Perioperative anaesthetic 
morbidity in children: a database of 24,165 anaesthetics over a 
30-month period. Paediatr Anaesth. 2004;14(2):158–66.



Faiz SHR et al.

Iran Red Cres Med J. 2013;15(11):e92676

3.       Ravi R, Howell T. Anaesthesia for paediatric ear, nose, and throat 
surgery. Contin Educ Anaesth Crit Care Pain. 2007;7(2):33–37.

4.       White MC, Nolan JA. An evaluation of pain and postoperative 
nausea and vomiting following the introduction of guidelines 
for tonsillectomy. Paediatr Anaesth. 2005;15(8):683–8.

5.       Alhashemi JA, Daghistani MF. Effects of intraoperative i.v. acet-
aminophen vs i.m. meperidine on post-tonsillectomy pain in 
children. Br J Anaesth. 2006;96(6):790–5.

6.       Harley EH, Dattolo RA. Ibuprofen for tonsillectomy pain in 
children: Efficacy and complications. Otolaryng Head Neck. 
1998;119(5):492–496.

7.       Elvir-Lazo OL, White PF. The role of multimodal analgesia in pain 
management after ambulatory surgery. Curr Opin Anaesthesiol. 
2010;23(6):697–703.

8.       Anderson BJ, Pons G, Autret-Leca E, Allegaert K, Boccard E. Pediat-
ric intravenous paracetamol (propacetamol) pharmacokinetics: 
a population analysis. Paediatr Anaesth. 2005;15(4):282–92.

9.       Granry JC, Rod B, Monrigal JP, Merckx J, Berniere J, Jean N, et al. 
The analgesic efficacy of an injectable prodrug of acetamino-
phen in children after orthopaedic surgery. Paediatr Anaesth. 
1997;7(6):445–9.

10.       Baxendale BR, Vater M, Lavery KM. Dexamethasone reduces pain 
and swelling following extraction of third molar teeth. Anaesthe-
sia. 1993;48(11):961–4.

11.       Bisgaard T, Klarskov B, Kehlet H, Rosenberg J. Preoperative dexa-
methasone improves surgical outcome after laparoscopic cho-
lecystectomy: a randomized double-blind placebo-controlled 
trial. Ann Surg. 2003;238(5):651–60.

12.       Coloma M, Duffy LL, White PF, Kendall Tongier W, Huber PJ, Jr. 
Dexamethasone facilitates discharge after outpatient anorectal 
surgery. Anesth Analg. 2001;92(1):85–8.

13.       Hval K, Thagaard KS, Schlichting E, Raeder J. The prolonged post-
operative analgesic effect when dexamethasone is added to a 
nonsteroidal antiinflammatory drug (rofecoxib) before breast 
surgery. Anesth Analg. 2007;105(2):481–6.

14.       Karst M, Kegel T, Lukas A, Ludemann W, Hussein S, Piepenbrock 
S. Effect of celecoxib and dexamethasone on postoperative pain 
after lumbar disc surgery. Neurosurgery. 2003;53(2):331–6.

15.       Mann DG, St George C, Scheiner E, Granoff D, Imber P, Mlynarc-
zyk FA. Tonsillectomy--some like it hot. Laryngoscope. 1984;94(5 
Pt 1):677–9.

16.       Nunez DA, Provan J, Crawford M. Postoperative tonsillectomy 

pain in pediatric patients: electrocautery (hot) vs cold dissection 
and snare tonsillectomy--a randomized trial. Arch Otolaryngol 
Head Neck Surg. 2000;126(7):837–41.

17.       Hargreaves KM, Costello A. Glucocorticoids suppress levels of 
immunoreactive bradykinin in inflamed tissue as evaluated by 
microdialysis probes. Clin Pharmacol Ther. 1990;48(2):168–78.

18.       Hong D, Byers MR, Oswald RJ. Dexamethasone treatment re-
duces sensory neuropeptides and nerve sprouting reactions in 
injured teeth. Pain. 1993;55(2):171–181.

19.       Li H, Xie W, Strong JA, Zhang JM. Systemic antiinflammatory 
corticosteroid reduces mechanical pain behavior, sympathetic 
sprouting, and elevation of proinflammatory cytokines in a rat 
model of neuropathic pain. Anesthesiology. 2007;107(3):469–77.

20.       Takeda K, Sawamura S, Sekiyama H, Tamai H, Hanaoka K. Effect of 
methylprednisolone on neuropathic pain and spinal glial activa-
tion in rats. Anesthesiology. 2004;100(5):1249–57.

21.       Ferreira SH, Cunha FQ, Lorenzetti BB, Michelin MA, Perretti M, 
Flower RJ, et al. Role of lipocortin-1 in the anti-hyperalgesic ac-
tions of dexamethasone. Br J Pharmacol. 1997;121(5):883–8.

22.       Elhakim M, Ali NM, Rashed I, Riad MK, Refat M. Dexamethasone 
reduces postoperative vomiting and pain after pediatric tonsil-
lectomy. Can J Anaesth. 2003;50(4):392–7.

23.       Kaan MN, Odabasi O, Gezer E, Daldal A. The effect of preoperative 
dexamethasone on early oral intake, vomiting and pain after 
tonsillectomy. Int J Pediatr Otorhinolaryngol. 2006;70(1):73–9.

24.       Malde AD, Sonawane V, Jagtap S. Effect of dexamethasone on post 
tonsillectomy morbidities. Indian J Anaesth. 2005;49(3):202–207.

25.       Ong CK, Seymour RA, Lirk P, Merry AF. Combining paracetamol 
(acetaminophen) with nonsteroidal antiinflammatory drugs: a 
qualitative systematic review of analgesic efficacy for acute post-
operative pain. Anesth Analg. 2010;110(4):1170–9.

26.       Eberhart LH, Morin AM, Georgieff M. [Dexamethasone for 
prophylaxis of postoperative nausea and vomiting. A meta-
analysis of randomized controlled studies]. Anaesthesist. 
2000;49(8):713–20.

27.       Henzi I, Walder B, Tramer MR. Dexamethasone for the prevention 
of postoperative nausea and vomiting: a quantitative systematic 
review. Anesth Analg. 2000;90(1):186–94.

28.       Cok OY, Eker HE, Pelit A, Canturk S, Akin S, Aribogan A, et al. The 
effect of paracetamol on postoperative nausea and vomiting 
during the first 24 h after strabismus surgery: a prospective, ran-
domised, double-blind study. Eur J Anaesthesiol. 2011;28(12):836–41.


