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Prophylactic Use of Oral Acetaminophen or IV Dexamethasone and Combination of 
them on Prevention Emergence Agitation in Pediatric after Adenotonsillectomy

Parvin Sajedi, Kivan Baghery,  Ezzat Hagibabie1, Asieh Maghami Mehr2

ABSTRACT

Background: The present study was aimed to evaluate the 
efficacy of  acetaminophen plus dexamethasone on post‑operative 
emergence agitation in pediatric adenotonsillectomy.
Methods: A total of  128 patients were randomized and assigned 
among four groups as: Intravenous (IV) dexamethasone, oral 
acetaminophen, IV dexamethasone plus oral acetaminophen, 
placebo. Group 1 received 0.2 mg/kg dexamethasone plus 
0.25 mg/kg strawberry syrup 2 h before surgery. Group 2 received 
20 mg/kg oral acetaminophen (0.25 ml/kg) with 0.05 ml/kg IV 
normal saline. Group 3 received 20 mg/kg acetaminophen and 
0.2 mg/kg dexamethasone intravenously. Group 4 received 
0.25 ml/kg strawberry syrup and 0.05 ml/kg normal saline. 
Agitation was measured according to Richmond agitation sedation 
score in the post anesthetic care unit (PACU) after admission, 
10, 20 and 30 min after extubation. Pain score was measured 
with FACE scale. Nurse satisfaction was measured with verbal 
analog scale. If  agitation scale was 3 ≥ or pain scale was 4 ≥ 
meperidine was prescribed. If  symptoms did not control wit in 
15 min midazolam was prescribed. Patients were discharged from 
PACU according Modified Alderet Score. Data were analyzed with 
ANOVA, Chi‑square, and Kruskal‑Wallis among four groups. 
P < 0.05 was considered statistically significant.
Results: A total of  140 patients were recruited in the study, which 
12 of  them were excluded. Thus, 128 patients were randomized 
and assigned among four groups. The four treatment groups were 
generally matched at baseline data. Median of  pain score in 0, 10, 
20 and 30 min after extubation were different between each study 
group with the control group (<0.001, 0.003 respectively). Also 
median of  agitation score in 0, 10, 20 and 30 min after extubation 
were different between each study group with the control group 
(<0.001). Incidence of  pain and incidence of  agitation after 
extubation were not statistically identical among groups (P < 0.001 
and P = 0.002 respectively). Mean of  recovery time, duration of  
agitation and 1st time to agitation appearance, meperidine and 
midazolam consumption, nurse satisfaction and complication 
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frequency were not statistically identical among 
groups (P < 0.001).
Conclusions: Acetaminophen, dexamethasone and 
combination of  them are superior to placebo for 
prevention of  agitation after adenotonsillectomy in 
children. Furthermore combinations of  both drugs 
are superior to acetaminophen or dexamethasone 
separately.
Keywords: Acetaminophen, adenotonsillectomy, 
dexamethasone, postoperative agitation

INTRODUCTION
Emergence from general anesthesia may be 

complicated with agitation in some children. This 
phenomenon which has incidence of  10‑80%, also 
described with interchangeable term such as post 
anesthetic excitement and emergence delirium and 
may have deleterious effects in the post‑operative 
period.[1] Children may harm themselves, site of  
surgery, dislodge monitoring or intravenous (IV) 
line and/or care providers who provide extra 
nursing care and additional sedatives and/or 
analgesics that may cause a delay in discharge 
from hospital.[1‑3] Emergence agitation is an acute 
phenomenon, during which the patient exhibits no 
purposeful restlessness and agitation, thrashing, 
screaming crying or moaning, disorientation 
and incoherence.[4] Emergence agitation with its 
incidence of  10‑80% may have deleterious effects 
in the postoperative period. Children may harm 
themselves and or care providers, increased nursing 
care in the post anesthetic care unit (PACU), delays 
reunion with parents, increase additional sedatives 
and/or analgesics that may cause a delay in 
discharge from PACU and hospital and may lead to 
adverse sequel in some cases.[1,4] An understanding 
of  the risk factors for enterprise architecture (EA) 
is important to minimize contributory factors and 
to appropriately manage agitation when it occurs. 
In a Cohort Study identified multiple factors 
associated with EA in young children and found 
that the use of  isoflurane, short time to awakening, 
and otorhinolaryngologic procedures were 
independent risk factors for this outcome.[5] In 
another study different factor such as rapid return 
of  consciousness, pain, sore throat, airway 
obstruction and bladder distension suggested as 
possible etiologic factor for emergence agitation.[3] 

Then pain, edema and airway obstruction which 
appear after airway surgery are the two most 
probably etiologic factor in emergence agitation in 
otorhinolaryngologic procedures. Dexamethasone 
is the drug of  choice for reducing edema. 
Acetaminophen also use frequently for relief  of  
pain particularly in pediatric postsurgical patients. 
This study was designed to describe which, if  
dexamethasone or acetaminophen or combination 
of  both with reducing of  edema or pain or both 
can reduce post adenotonsillectomy agitation in 
pediatric patients.[5]

METHODS
In a double‑blinded, randomized clinical trial 

study, after obtaining approval of  Ethics and 
Research Committee and written informed consent 
from parents, all pediatric patients aged 3‑7 year‑old 
with American Society of  Anesthesiologists I, II 
without liver, kidney, systemic disease or bleeding 
diathesis that a candidate for adenotonsillectomy 
in AL‑Zahra Medical Center from 2010 to 2012 
were enrolled in the study. A total of  140 patients 
were eligible, that twelve of  them did not allocate 
in the study: Not meeting inclusion criteria (n = 8) 
and refused to participate (n = 4). Finally, 
128 patients were randomized and assigned 
among four study groups. This sample size was 
selected according to the prevalence of  agitation 
in Tom et al. study[6] and using the formula: 
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Exclusion criteria were intra‑operative 
complications including bleeding and allergy 
to study drugs. All patients were fasted nothing 
per oral for 6 h before surgery and fluids were 
prescribed according 4.2.1. Rule for them with 
dextrose in saline. Patients were randomly enrolled 
in four study groups using randomization allocation 
software as: (1) IV dexamethason. (2) Oral 
acetaminophen, (3) IV dexamethasone plus oral 
acetaminophen, (4) placebo. Group 1 received 
0.2 mg/kg dexamethasone plus 0.25 mg/kg 
strawberry syrup. Group 2 received 20 mg/kg oral 
acetaminophen (0.25 ml/kg) with 0.05 ml/kg 
IV normal saline. Group 3 received 20 mg/kg 
acetaminophen and 0.2 mg/kg dexamethasone 
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intravenously. Group 4 received 0.25 ml/kg 
strawberry syrup and 0.05 ml/kg normal saline. 
These drug dosages received from Steward et al. 
and Rømsing et al. studies.[7,8] All premedication 
were prescribed 2 h before surgery by one 
anesthesiologist who did not participate in the 
course of  study. None of  researchers didn’t know 
about patient groups until the study was finished 
and the codes were opened. In the operating 
room standard monitoring (contain: EKG, pulse 
oximetry, blood pressure) connected to patients. 
After preoxygenation with 100% oxygen through 
face mask, induction of  anesthesia was done with 
atropine 0.01 mg/kg, fentanyl 2 micg/kg, sodium 
thiopental 5 mg/kg and atracurium 0.5 mg/kg. 
Trachea intubated and anesthesia was maintained 
with 66% N

2
O in 33% O

2
 and 1.2 MAC isoflurane. 

Ventilator respiratory rate was adjusted as end 
tidal CO

2
 was between 35 mmHg and 45 mmHg. 

0.1 mg/kg morphine injected intravenously for all 
patients after tracheal tube fixation. Every 1 ml 
of  blood loss was replaced with 3 ml lactated 
ringer. After completed of  the surgery reversal 
of  atracurium was done with neostigmine 
0.04	mg/kg	and	0.02	mg/kg	atropine.	When	tidal	
volume received to 5 ml/kg patient transferred to 
post	 anesthesia	 care	 unit.	When	 patient	was	 able	
to open his or her eyes and able to hold head for 
5 s trachea was extubated. Agitation was measured 
according to Richmond agitation sedation score 
in the PACU after admission, 10, 20 and 30 min 
after extubation.[9] (0: Alert and calm, 1: Restless, 
2: Agitated, 3: Very agitated, 4: Combative). 
Pain score was measured with FACE scale.[10] 
Nurse satisfaction was measured with verbal 
analog scale from 0 (un satisfaction) to 10 (full 
satisfaction).	If 	agitation	scale	was	3	≥or	pain	scale	
was	4	≥	meperidine	was	prescribed	1	mg/kg	IV.	If 	
symptoms did not control wit in 15 min midazolam 
was prescribed 0.1 mg/kg IV. Patients was discharged 
from PACU when Modified Alderet Score 9 of  10 
was achieved.[11] Pulse rate and SaO

2
 both measured 

in the PACU after admission, 10, 20 and 30 min 
later. Duration of  anesthesia (from induction until 
discontinuation of  anesthesia agents), extubation 
time (from discontinuation of  anesthesia agents 
until extubation of  trachea), recovery time (from 
entering to PACU until accepting of  discharge 
criteria with modified Alderet score) and duration 
of  agitation all measured and recorded.

Collected data entered into a computer and 
analyzed by Data were collected, edited and analyzed 
by Statistical Package for the Social Sciences software 
version 18 (SPSS version 18) software. ANOVA was 
used for comparison of  demographic data, anesthesia, 
surgery and recovery times, duration of  agitation, time 
to agitation appearance, meperidine and midazolam 
doses consumption, nurse satisfaction score and time 
to extubation among four groups. Sex distributions, 
frequency of  pain, frequency of  agitation and 
complication were measured with Chi‑square test 
among four groups. In comparisons of  median 
of  agitation severity and median of  pain severity 
because data did not normal distributions, we used 
nonparametric tests for comparison of  them. Then 
median of  agitation severity and pain severity were 
measured	with	Kruskal‑Wallis	 among	 four	 groups.	
Mann‑Whitney	 test	 was	 used	 for	 comparisons	 of 	
data between each two groups in the study. P < 0.05 
was considered to be statistically significant.

RESULTS
A total of  140 patients were recruited in the 

study. Four patients refused to participate and 
eight patients did not meet our study criteria. 
Thus, 128 patients were randomized and assigned 
among four groups, as described in Figure 1 and 
Table 1. The four treatment groups were generally 
matched at baseline in terms of  age, gender, weight, 
duration of  anesthesia and surgery and extubation. 
No differences were found in cardiorespiratory 
variables (systolic and diastolic blood pressure, 
heart rate, respiratory rate, or SpO

2
) among the 

groups during surgery. Median of  pain score in 0, 
10, 20 and 30 min after extubation were different 
between each study group with the control group, 
but there were no differences among study groups. 
Furthermore, median of  agitation score in 0, 
10, 20 and 30 min after extubation were different 
between each study group with the control group, 
but differences among study groups were not 
statistically different [Table 2]. Incidence of  pain 
and incidence of  agitation after extubation were 
statistically different among groups [Table 3]. Mean 
of  recovery time, duration of  agitation and 1st time 
to agitation appearance, meperidine and midazolam 
consumption, nurse satisfaction and complication 
frequency were not statistically identical among 
groups [Table 4].
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Table 1: Characteristics of patients undergoing adenotonsillectomy who received dexamethasone, acetaminophen, 
dexamethasone plus acetaminophen or placebo

Patient characteristics D+P A+P D+A P+P P value
Age (year) 4.56±1.2 4.61±1.1 4.80±1.3 4.71±1.3 0.27
Weight (kg) 22.71±8.5 23.50±8.60 22.54±9.1 23.78±8.7 0.33
Height (cm) 107.4±19.5 108.84±20.1 109.80±19.1 110.1±18.6 0.31
Gender (F/M) 15/17 (49.9/50.1) 16/16 (50/50) 17/15 (50.1/49.9) 18/14 (56.2/43.8) 0.18

Data are presented as the mean, with the SD, except for gender, for which data are presented as the number (n), with the 
percentage in parentheses P<0.05 were statistically significant. D+P=Dexamethasone plus placebo, A+P=Acetaminophen 
plus placebo, D+P=Dexamethasone plus acetaminophen, P+P: Placebo plus placebo, SD=Standard deviation

Figure 1: Consort diagram showing the flow of participants through each stage of the study
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plus dexamethasone group in comparison with 
the placebo group and also dexamethasone alone 
and acetaminophen alone groups separately. 
Dexamethasone is an anti‑inflammatory agent and 
acetaminophen, also known as paracetamol, is a 
non‑steroidal anti‑inflammatory drug with potent 
antipyretic and analgesic actions but with very 
weak anti‑inflammatory activity.[12]

Eckenhoff  in the early 1960’s at first 
described EA in children anesthetized with 
ether, cyclopropane and ketamine undergoing 
tonsillectomy, thyroidectomy and circumcision.[1] 
He considered that a “sense of  suffocation “during 
emergence from anesthesia may contribute to 
increase the incidence of  EA in otolaryngology 
procedure.[1‑4] Later in, 2003, Voepel‑Lewis in 
a prospective study has shown that the 
otolaryngology procedure are an independent 
risk factor for EA.[5] Postoperative pain is the 
most confounding variable for EA.[4] Then in this 
study we compared the efficacy of  acetaminophen 
and dexamethason on EA base on the two most 
etiologic risk factors on otolaryngology procedure: 
Pain and sense of  suffocation. Incidence of  EA in 

DISCUSSION
This study showed that combination of  

acetaminophen and dexamethasone efficiently 
decreases both EA and post‑operative pain in 
comparison with the placebo group and also with 
acetaminophen alone and dexamethasone alone 
groups separately. Post‑operative complications 
also significantly decreased in acetaminophen 

Table 2: Median of agitation score and median of pain 
score in 0, 10, 20 and 30 min after extubation

Variable D+P A+P D+A P+P P value
Agitation median 0 (min) 0 0 0 2 <0.001
Agitation median 10 (min) 0 0 0 2 <0.001
Agitation median 20 (min) 0 1 0 2 <0.001
Agitation median 30 (min) 0.5 1 0 2 <0.001
Pain median 0 (min) 0 0 0 3 <0.001
Pain median 10 (min) 0 1 0 2 <0.001
Pain median 20 (min) 0 1 0 2 <0.001
Pain median 30 (min) 0 2 1 2 0.003

P<0.05 were statistically significant. D+P=Dexamethasone 
plus placebo, A+P=Acetaminophen plus placebo, 
D+P=Dexamethasone plus acetaminophen, P+P=Placebo 
plus placebo

Table 3: Incidence of agitation, incidence of pain and complications in PACU

Variable D+P (%) A+P (%) D+A (%) P+P (%) Variable
Incidence of agitation 17 (53.1) 19 (59.4) 12 (37.5) 27 (84.4) 0.002
Incidence of pain 27 (84.4) 26 (81.3) 15 (46.9) 32 (100) <0.001
Complications 1 (3.1) 3 (9.4) 0 (0) 10 (31) <0.001

Data are presented as the number (n), with the percentage in parentheses, P<0.05 is significant. D+P=Dexamethasone 
plus placebo, A+P=Acetaminophen plus placebo, D+P=Dexamethasone plus acetaminophen, P+P=Placebo plus placebo, 
PACU=Post‑anesthetic care unit

Table 4: Recovery time, duration of agitation, time to agitation appearance, meperidine and midazolam consumption, nurse 
satisfaction score, extubation time, anesthesia time and surgery time anesthesia and complication frequency

Variable D+P A+P D+A P+P P value
Recovery time (min) 62.18±14.96 72.81±19 54.06±7.1 112.81±24* <0.001
Duration of agitation (min) 10±10.62 13.43±12.6 4.21±5.96 49.21±23* <0.001
Time to agitation appearance (min) 24.11±9.39 14.73±5.12 27.50±4.52 1.11±3.2* <0.001
Meperidine consumption (mg) 1.40±3.85 2.03±4.37 0±0 8.28±6* <0.001
Midazolam consumption (mg) 0.13±0.42 0.03±0.29 0±0 0.37±0.55* <0.001
Nurse satisfaction score 7±1.56 5±1.75 8.9±0.24* 2.4±1.38 <0.001
Time to extubation (min) 22.65±4.25 25.46±2.65 24.37±3.96 27.5±4.75 <0.2
Anesthesia time (min) 51.4±7.64 52.5±7.18 49.37±5.49* 52.18±6.34 0.2
Surgery time (min) 41±7.8 43.12±6 38.43±5.75 42.18±6.4 0.168

*Shows the significant difference between this group and each of the three groups two by two. Data are presented as the 
mean, with the SD P<0.05 is statistically significant. D+P=Dexamethasone plus placebo, A+P=Acetaminophen plus placebo, 
D+P=Dexamethasone plus acetaminophen, P+P=Placebo plus placebo, SD=Standard deviation
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the PACU significantly reduced in acetaminophen 
plus dexamethasone group in comparison with 
the placebo group (P = 0.002). This finding is 
accordance with  Templeton et al. and Fan et al. 
studies.[13] Incidence of  pain in the PACU also 
significantly reduced in the acetaminophen plus 
dexamethasone group in comparison with the 
placebo group (P < 0.001). Furthermore incidence 
of  EA was lower in acetaminophen group and 
dexamethasone group compared with placebo but 
is higher in dexamethasone plus acetaminophen 
group. A study by LI et al. found that sufentanyl 
reduce EA in PACU.[14] This finding approved that 
pain is interfere with EA in Pediatric Tonsillectomy. 
Anghelescu et al. also found the co administration 
of  ketamine in induction of  anesthesia could 
prevent emergence agitation.[15] These finding 
is comparable with our study. However in our 
study, we found that the sense of  suffocation also 
interferes with EA in adenotonsillectomy and 
dexamethasone was effective for reducing EA.

Median of  agitation score in PACU was 
significantly lower in dexamethasone plus 
acetaminophen group in comparison with the 
placebo group in 0, 10, 20 and 30 min after extubation 
of  trachea (P < 0.001). Duration time of  EA was 
significantly different among groups and was higher 
in the placebo group (P < 0.001). This finding is 
accordance with Pikering and Templeton studies.[1,3] 
Mean time to appearance of  EA was significantly 
longer in dexamethasone plus acetaminophen group 
in comparison with the placebo group (P < 0.001). 
This finding also is accordance with Kissen et al. 
study. Duration of  PACU stay was significantly 
higher in Placebo group (P < 0.001). Prescription 
of  meperidine and dexamethasone were lower 
significantly in acetaminophen and dexamethasone 
group (P <.001). Median score of  caregiver 
satisfaction was significantly different among 
groups and was higher in dexamethasone plus 
acetaminophen group (P < 0.001). For the purpose 
of  ethical considerations and study limitations, in 
this study drugs which are used were not usual, 
then, after obtaining written informed consent, we 
used study drugs, therefore, no ethical barrier or 
limitation has been determined.

CONCLUSIONS
Pain and edema suggested as etiologic factor in 

post‑tonsillectomy agitation in the previous study. 

Acetaminophen plus dexamethasone decreased 
agitation after adenotonsilectomy in this study. 
Because dexamethasone reduce both pain and 
edema and acetaminophen reduce pain, then 
combination of  them decreased agitation after 
adenotonsilectomy in our study. Then we concluded 
that acetaminophen plus dexamethasone is 
effective in prevention of  post‑adenotonsilectomy 
agitation.
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