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	 Background:	 Postoperative nausea and vomiting (PONV) is a common complication of pediatric anesthesia, but the overall 
incidence of PONV in patients undergoing adenoidectomy is unknown. The aim of this controlled study was 
to compare the effect of dexamethasone administration with placebo to reduce PONV in children undergoing 
endoscopic adenoidectomy under general anesthesia.

	 Material/Methods:	 A randomized placebo-controlled study included 118 pediatric patients who underwent elective endoscopic 
adenoidectomy under general anesthesia. A dexamethasone-treated (0.15 mg/kg) group (Group D) (n=56) and 
a placebo group (Group C) (n=62) were randomly assigned. The incidence of nausea and vomiting was recorded 
on the day of surgery. Postoperative nausea was assessed according to illustrated Baxter Animated Retching 
Faces (BARF) scale. The Face, Legs, Activity, Cry, and Consolability (FLACC) scale (scores between 0–10) was 
used to assess pain. Follow-up was performed on the 14th postoperative day by a telephone call.

	 Results:	 Overall prevalence of postoperative nausea was 25% (30/118) and postoperative vomiting was 14% (17/118). 
In the first 24 hours following surgery, in Group D, the incidence of nausea and vomiting was 13% and 7%, 
respectively; in Group C, without pharmacological prophylaxis, the incidence of postoperative nausea and vom-
iting was 37%, and 21%, respectively.

	 Conclusions:	 A prospective controlled study in children undergoing endoscopic adenoidectomy under general anesthesia 
showed that dexamethasone (0.15 mg/kg) significantly reduced the incidence of PONV without increasing the 
risk of postoperative hemorrhage. Dexamethasone is a safe method for the prevention of PONV that may be 
recommended in pediatric anesthesiology.

	 MeSH Keywords:	 Adenoidectomy • Dexamethasone • Postoperative Complications • Postoperative Nausea and Vomiting

	 Full-text PDF:	 https://www.medscimonit.com/abstract/index/idArt/911231

Authors’ Contribution: 
Study Design  A

 Data Collection  B
 Statistical Analysis  C
Data Interpretation  D

 Manuscript Preparation  E
 Literature Search  F
Funds Collection  G

1 Department of Anaesthesiology and Intensive Care Medicine, University Hospital 
of Ostrava, Ostrava, Czech Republic

2 Department of Otorhinolaryngology and Head and Neck Surgery, University 
Hospital of Ostrava, Ostrava, Czech Republic

3 Department of Anaesthesiology and Intensive Care Medicine, University Hospital 
of Brno, Brno, Czech Republic

e-ISSN 1643-3750
© Med Sci Monit, 2018; 24: 8430-8438 

DOI: 10.12659/MSM.911231

8430
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



Background

Adenoidectomy and tonsillectomy are among the most fre-
quently performed surgical procedures in pediatric patients [1]. 
These surgical procedures are associated with the second 
highest incidence of postoperative nausea and vomiting 
(PONV) in pediatric surgery, being second only to surgery for 
strabismus [2]. PONV is considered a minor complication in 
perioperative medicine but is the most frequent cause of mor-
bidity among pediatric patients during the early postoperative 
period [3–5]. PONV is associated with several medical compli-
cations other than the child’s discomfort, including dehydra-
tion, metabolic disruptions, the risk of bleeding from the sur-
gical wound, and aspiration of gastric contents [6–8].

Previous clinical studies and reports have shown a significant 
reduction in postoperative vomiting among patients after ton-
sillectomy with dexamethasone administration, but the effects 
of dexamethasone in patients following adenoidectomy has not 
been assessed [9–11]. Because adenoidectomy is a different 
surgical procedure to tonsillectomy, in terms of the target sur-
gical site, the anatomical structures involved, the duration and 
invasiveness of the procedure, it is possible to anticipate dif-
ferences in the incidence of PONV associated with adenoidec-
tomy when compared with tonsillectomy. Another factor that 
is important to consider is that adenoidectomy is a surgical 
procedure that is performed mainly in pre-school children. The 
young age of most of the patients undergoing adenoidectomy 
is associated with difficulties in describing the symptoms of 
postoperative nausea, which is a subjective feeling of discom-
fort, which is difficult for very small children to verbalize. The 
overall incidence of PONV among this patient group is likely to 
be significantly underestimated [6]. PONV is the leading cause 
of dissatisfaction among pediatric patients and their parents 
during the course of perioperative care. Postoperative vom-
iting is associated with increased financial costs required for 
patient care. PONV is also the leading cause of repeated hos-
pital admissions of patients. Thus, PONV is not only a medical 
but also an economic problem [12–14].

The exact incidence of PONV following adenoidectomy remains 
unclear. According to the available literature, the incidence of 
postoperative vomiting among adult patients reaches 30%, and 
symptoms of nausea are reported in 50%. Among certain high-
risk subgroups of patients (female gender, non-smokers, and a 
previous history of PONV), the incidence of PONV may reach up 
to 83% [13]. It is more difficult to determine the exact incidence 
of PONV in the pediatric patient population, but reports in the 
published literature report an occurrence varying between 8.9–
42% [6]. In cases of high-risk surgical procedures (surgical cor-
rection of strabismus and tonsillectomy, with or without ade-
noidectomy), the prevalence of PONV has been reported to be 
as high as to 85% [15–17]. The need for an effective prevention 

and treatment method for PONV in the pediatric population is 
greater than in the adult population [18–20].

Dexamethasone is very effective for preventing PONV in 
pediatric patients, especially when it is administered during the 
induction of general anesthesia rather than towards the end, 
due to a delayed onset of effect [21]. The exact mechanism of 
action of dexamethasone is not known, but its anti-emetic effect 
is attributed to the antagonism of the effects of prostaglan-
dins [22]. Several authors have noted the ability of dexameth-
asone to reduce the concentration of tryptophan, a precursor 
of 5-hydroxytryptamine (5-HT) (or serotonin), in the neural tis-
sue and to influence the release of serotonin in the intestine, 
resulting in an anti-inflammatory effect [23,24]. Currently, only 
a few studies have been performed that have evaluated the 
antiemetic effect of dexamethasone for preventing PONV in 
children following tonsillectomy. These studies are somewhat 
limited by the very small numbers of patients studied and 
by the absence of a standardized anesthetic protocol [2547]. 
Therefore, it is difficult to compare the results in patients who 
underwent general anesthesia with different medications and 
methods of anesthesia management [25–27]. The results of 
placebo-controlled clinical trials investigating the antiemetic 
effect of dexamethasone in pediatric patients after tonsillec-
tomy are inconclusive, as some of the studies have shown a 
clear effect, but others have not [10,28–30]. Another limita-
tion is that these previous studies have primarily investigated 
postoperative vomiting, which is a side effect of general anes-
thesia that is easy to document objectively, while postopera-
tive nausea is a side effect of general anesthesia that remains 
poorly studied. The incidence of PONV in adenoidectomy in 
pediatric patients remains unknown, and no study evaluating 
the effect of dexamethasone on decreasing the incidence of 
PONV in these patients has been currently performed.

Because nausea is difficult to assess in small children in terms 
of onset, severity, and duration, due to the difficulty in verbal-
izing subjective symptoms, the use of pictorial scales appears 
to have better reliability and validity in young children. The 
illustrated Baxter Animated Retching Faces (BARF) scale was 
developed using a series of cartoon faces with expressions of 
increasing nausea [31]. Currently, there have been no previ-
ously published studies that have used the BARF scale in di-
agnosing postoperative nausea in children, but this approach 
appears to be a logical way to overcome the limitations of eval-
uating nausea in a patient group for whom this adverse post-
operative effect has been previously overlooked.

Following tonsillectomy, the postoperative complication of 
hemorrhage is the most serious postoperative complication, 
with a reported incidence varying between 0.1–8.1% [32]. 
Although there is evidence of the efficacy of dexamethasone 
in the context of tonsillectomy, the evidence of its safety is less 
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well established [32,33]. The use of dexamethasone to prevent 
PONV has been reported to be associated with an increased 
risk of postoperative hemorrhage in patients after tonsillec-
tomy [27]. A recently published meta-analysis did not prove 
a relationship between the administration of dexamethasone 
and postoperative hemorrhage [33]. Currently, there have been 
no studies to evaluate whether or not dexamethasone admin-
istration is associated with an increased risk of hemorrhage 
following adenoidectomy.

Therefore, the aim of this prospective clinical study was to 
design and implement a randomized, placebo-controlled eval-
uation of the efficacy and safety of the use of dexamethasone 
on the incidence of PONV following endoscopic adenoidectomy. 
The primary endpoint was the incidence of any nausea or 
vomiting within the first 24 hours after surgery with the aim 
of determining the efficacy of dexamethasone for reducing 
PONV. The secondary endpoint was to assess the incidence 
of nausea in children using the BARF scale. The tertiary end-
point was to detect postoperative hemorrhage within 14 days 
after surgery and to compare the incidence of postoperative 
hemorrhage between the dexamethasone-treated group and 
the placebo control group.

Material and Methods

Study design

This prospective, double-blind, placebo-controlled clinical 
trial was approved by the Ethics Committee of the University 
Hospital of Ostrava. Each patient was enrolled into the study 
with informed consent from both parents. Between January 
2017 and October 2017, a total of 118 pediatric patients of both 
sexes, with an American Society of Anesthesiology (ASA) classi-
fication of between I and II, aged between 3–9 years, who were 
undergoing endoscopic adenoidectomy under general anesthesia 
were enrolled into the study. Indications for the procedure were 
as follows: repeated infections of the upper and lower respi-
ratory tract, mechanical obstruction of the nasopharynx, sleep 
apnoea syndrome, or conductive hearing loss.

Study groups, inclusion and exclusion criteria

Of the 118 pediatric patients undergoing elective endoscopic 
adenoidectomy under general anesthesia, the two study 
groups included a dexamethasone-treated group (Group D) 
(n=56) and a placebo group (Group C) (n=62). The subjects 
were randomized using a computer with a binary code into 
two study arms: interventional arm with a group that was 
administered dexamethasone (Group D) and a control group 
that was administered a placebo of physiological saline solu-
tion (Group C). A total of 200 identical vials were prepared, 

with 100 containing dexamethasone, and the other 100 were 
filled with placebo (physiological saline). The content of each 
vial was determined by a random number generator using 
binary code. An anesthesiology nurse, who was not a part of 
the investigation team, randomly selected a vial prior to the 
enrolment of each patient into the study, and the vial contents 
were subsequently administered to the patient; the number 
of the vial was identical to the number of the patient in the 
study. The exclusion criteria were as follows: the use of corti-
costeroids as a chronic medication; mental retardation; ASA 
classification of III or more; and patients with known coagu-
lation disorders or malignant disease.

General anesthesia procedure and treatment with 
dexamethasone or placebo

General anesthesia was administered to each pediatric patient 
according to a standardized anesthesiology protocol. Each 
study subject received premedication with oral midazolam at 
a dose of 0.5 mg/kg of body weight 45 minutes prior to the 
surgical procedure. Anesthesia was induced with sevoflurane 
with a vaporizer setting of 8% in a carrier mixture of O2 and 
air in a 1: 1 ratio. After the induction of general anesthesia, 
peripheral venous access was secured, and opioids were sub-
sequently administered (sufentanil at a dose of 0.2 µg/kg of 
body weight, as a single dose), and the study drug, dexameth-
asone, was administered intravenously at a dose of 0.15 mg/kg 
of body weight, with a maximum dose of 4 mg. The airway 
was secured according to the usual practice of the department 
with a reinforced laryngeal mask. In cases of any air leakage 
or other problems associated with the laryngeal mask, the air-
way was secured via orotracheal intubation and hypopharyn-
geal tamponade.

Patient monitoring during general anesthesia

General anesthesia was maintained with sevoflurane, aiming 
for an anesthesia minimum alveolar concentration (MAC) 
value of 1.2–1.5. Fluid therapy was guided by the rule of 
4/2/1 ml/kg of body weight/hr with Ringer’s solution. Each 
study subject received standard analgesia for the early post-
operative period with paracetamol at a dose of 15 mg/kg of 
body weight administered intravenously 10 minutes within the 
surgical procedure. Additionally, each patient was monitored 
in a standard way with an electrocardiogram (ECG), non-inva-
sive blood pressure measurement, pulse oximetry, capnometry, 
and inspiratory and expiratory sevoflurane concentrations. In 
all cases, the surgical procedure lasted approximately 10 min-
utes. After completion of the surgical procedure, the patient 
recovered from general anesthesia, the laryngeal mask was 
removed upon reaching sufficient spontaneous ventilation, 
and the patient was subsequently moved to the post-anes-
thesia care unit (PACU).
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Evaluation of postoperative nausea and vomiting (PONV) 
and pain

Each study subject was monitored in the PACU, and their 
vital functions were recorded at regular intervals. Each vom-
iting episode was carefully recorded in the PACU medical re-
cords. After sufficient recovery from anesthesia, each subject 
was assessed with the illustrated Baxter Animated Retching 
Faces (BARF) scale, and the postoperative value was recorded 
(early BARF score). In cases of active vomiting, rescue therapy 
with ondansetron was administered intravenously, at a dose 
of 0.15 mg/kg of body weight, with a maximum dose of 4 mg. 
A trained nurse assessed the patients’ postoperative pain 
according to the Face, Legs, Activity, Cry, Consolability (FLACC) 
scale (scale scores ranged between 0–10). In cases in which 
the FLACC score exceeded 4, the study subject received further 
analgesia with intravenous tramadol at a dose of 1 mg/kg of 
body weight, following consultation with a physician. Patients 
were discharged from the PACU on the basis of predefined cri-
teria. After fulfilling the standard criteria of our department, 
the criteria for the discharge of children younger than 6 years 
of age, the patient was transferred to a standard ward of the 
ear, nose, and throat (ENT) department.

Postoperative care

Further postoperative care was provided in a standard ward of 
the ENT department. A trained nurse again assessed the pa-
tients’ postoperative pain using the FLACC scale. In cases in 
which the FLACC value exceeded 3, paracetamol was adminis-
tered as an analgesic medication, in the form of flavored syrup 
(pediatric paracetomol, 24 mg/ml), at a dose of 15 mg/kg of 
body weight every six hours. All postoperative analgesic medica-
tion received by the study subjects during the day was recorded 
for the purposes of the study. The incidence of postoperative 
nausea and vomiting during the course of hospitalization at 
the standard ward was continuously monitored and recorded 
by the accompanying parent, who was hospitalized with the 
child. Each parent was given a questionnaire on hospital ad-
mission and on enrolment of the child into the study, and the 
parent recorded the presence of vomiting (time and number of 
episodes), the presence of nausea and the BARF score. Rescue 
therapy for treatment of vomiting at the standard ward was 
not defined in the study. Every parent was contacted via tele-
phone or email two weeks after the surgical procedure and 
was questioned about the incidence of any complications, par-
ticularly regarding any postoperative hemorrhage.

Data collection on postoperative nausea and vomiting 
(PONV)

The anesthesiology team consisted of an anesthetist and a 
nurse who were responsible for the administration of general 

anesthesia and the management of the study according to 
the standardized protocol, recorded the data regarding the 
administration of dexamethasone or placebo into a standard-
ized form prepared for the study, which contained the identi-
fication of the patient and the number of the study prepara-
tion. The form was handed over with the patient to the PACU, 
where the PACU nurse and the parent recorded the presence 
of PONV, together with the first BARF (early BARF) value. The 
form for PONV monitoring at the standard ward was handed 
to the parent, who was present at the child’s bedside during 
the whole period, until hospital discharge. The parent recorded 
the number of vomiting episodes and the BARF score eight 
hours after surgery (late BARF score), and the parent was fur-
ther instructed to ask the child about the presence of nausea 
every two hours. In cases of vomiting, the time and number of 
vomiting episodes were recorded. The questionnaire also con-
tained information regarding the first intake of fluids and solid 
food following the end of the surgical procedure.

Statistical analysis

The patient cohort consisted of 118 children aged 3–9 years. 
From this group, 62 children who were in the control group 
(C) were given a placebo of a physiological saline solution, 
and 56 children were in the active arm of the study (D) and 
were treated with dexamethasone. In both arms, patients 
with homogenous characteristics of basic demographic data 
were randomized. Boys represented 59% of the study group, 
and no statistically significant difference in gender distribu-
tion was observed between the groups (p=0.504). The aver-
age age of the children in Group D was 4.2 years, and in Group 
C was 4.1 years. The body height of the children varied be-
tween 90–137 cm. The body weight was between 10–54 kg. 
For all these parameters, no statistically significant differences 
were observed between the interventional and control groups 
(Table 1). Basic statistical methods were used for data descrip-
tion. Qualitative signs were statistically analyzed using the 
chi-squared (c2) test. In cases in which the conditions for the 
use of this test were not met, Fisher’s exact test was used. In 
the analysis of quantitative values, the data were evaluated 
for normal distribution. If the obtained data did not have a 
normal distribution, the Wilcoxon signed rank test was used. 
Stata software, version 13 was used for statistical analysis. 
A p-value <0.5 was considered to be statistically significant.

Results

Findings in the study groups: Dexamethasone-treated 
group (Group D) and placebo group (Group C)

Initially, a total of 122 pediatric patients of both sexes were en-
rolled in the study. Four patients were excluded due to loss of 
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contact with their parents and due to insufficiently completed 
study forms and insufficient follow-up. Of the 118 pediatric pa-
tients undergoing elective endoscopic adenoidectomy under 
general anesthesia, the two study groups included a dexa-
methasone-treated group (Group D) (n=56) and a placebo 
group (Group C) (n=62). For all patients enrolled in this study, 
the overall incidence of postoperative nausea and vomiting 
(PONV) was 25% for nausea (30/118) and 14% for postoper-
ative vomiting (17/118) within the first 24 hours after surgery. 
To evaluate the incidence of PONV, we divided the time from 
surgery into two periods. The early stage was when the patient 
was transferred from the operating theatre and was monitored 
in the post-anesthesia care unit (PACU), which was a period 
of approximately two hours, prior to discharge to the inpa-
tient ward. The late stage included the remaining stay in the 
inpatient ward until the patient was discharged to home care.

Postoperative vomiting in the two study groups

During the stay in the inpatient ward, a total of 17 children ex-
perienced postoperative vomiting: 7% in Group D (4/56) and 
21% in Group C (13/62). There was a statistically significant 
difference in the incidence of vomiting between both groups 
(p=0.033) (Table 2, Figure 1). Among patients affected with 
vomiting, no difference was observed regarding the number 
of vomiting episodes (Mann-Whitney test: p>0.999). The me-
dian number of episodes of vomiting within 24 hours was ap-
proximately three, and the maximum number of episodes of 
vomiting was eight episodes within 24 hours.

Postoperative nausea in the two study groups

A statistically significant difference was also found in the 
incidence of postoperative nausea (p=0.002) between the 
interventional (D) and control (C) groups. In Group D, 13% of 
patients (7/56) experienced postoperative nausea, whereas 

Table 1. Demographic data of the patients.

Group
Male Female Total

Number % Number % Number %

Dexamethasone (D) 35 62% 21 38% 56 100%

Control (C) 35 56% 27 44% 62 100%

Total 70 59% 48 41% 118 100%

Group Item Number Median
Arithmetic 

mean
SD Min Max p-Value*

D
Age

56 4.0 4.2 1.32 3 9
0.8205

C 62 4.0 4.1 1.29 3 8

D
Height (cm)

56 109.5 109.5 10.58 90 137
0.6100

C 62 106.5 108.8 10.89 90 136

D
Weight (kg)

56 17.0 18.9 7.28 10 54
0.8182

C 62 17.5 18.7 5.46 11 40

Chi-square test, p=0.504.

Table 2. Postoperative vomiting in the inpatient ward.

ENT vomiting Yes No Total

Group Number % Number % Number %

Dexamethasone (D) 4 7% 52 93% 56 100%

Control (C) 13 21% 49 79% 62 100%

Total 17 14% 101 86% 118 100%

Chi-square test, p=0.033
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the incidence in the control group was 37% (23/62) (Table 3, 
Figure 2). The late illustrated Baxter Animated Retching Faces 
(BARF) scale score values (measured 8 hours after surgery) 
were higher in the control group (C) when compared with the 
interventional group (D), which indicated a higher degree of 
nausea in these patients. Although the control group experi-
enced more episodes of postoperative nausea, this fact was 
not reflected in a delay in oral intake of fluids and solid food 
(p=0.6387 and p=0.7911, respectively) (Table 4).

Early and late postoperative PONV in the two study 
groups

No differences were observed between the D and C groups in 
terms of early PONV and early BARF scores (within two hours 
after surgery). Early postoperative vomiting was recorded in 
a total of 5 children from the entire patient cohort: 5% in 
Group D (3/56) and 3% in Group C (2/62). No statistically sig-
nificant difference was observed in the incidence of vomiting 
in the PACU (p=0.566) between both groups. Each of the chil-
dren who experienced vomiting during the early postoperative 

period had only one vomiting episode, and one child received 
rescue therapy with ondansetron. The feeling of early post-
operative nausea was recorded in 9 children, and no statisti-
cally significant difference was observed between the D and 
C groups (p>0.999). In accordance with previous results, the 
early BARF scores did not differ between both groups (Table 5).

Postoperative pain in the two study groups

The assessment of postoperative pain at PACU and the inpa-
tient department using the Face, Legs, Activity, Cry, Consolability 
(FLACC) scale (scores between 0–10) did not show a statisti-
cally significant difference between both arms of the study. 
No study subject reached a FLACC value exceeding 4 while at 
PACU, that is why the rescue therapy with tramadol was not 
administered. The total consumption of analgesics required 
for permanent FLACC value below 3 in the course of 24 hours 
from the surgery was identical in both groups. No statistically 
significant difference was observed in postoperative pain and 
the need for its treatment.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Dexamethasone group

52 49

13
4

Incidence of postoperative vomiting

Control group

ENT vomiting – Yes
ENT vomiting – No

Figure 1. �Incidence of postoperative vomiting in dexamethasone 
and control group. Patients without postoperative 
vomiting are coloured deep blue in both groups. Light 
blue parts represent patients with postoperative 
vomiting. Numbers in figure represent absolute number 
of patients with or without vomiting.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%
Dexamethasone group

49
39

23
7

Incidence of postoperative nausea

Control group

ENT nausea – Yes
ENT nausea – No

Figure 2. �Incidence of postoperative nausea in dexamethasone 
and control group. Patients without postoperative 
nausea are colored deep blue in both groups. Light 
blue parts represent patients with postoperative 
nausea. Numbers in the figure represent absolute 
number of patients with or without nausea.

Table 3. Postoperative nausea in the inpatient ward.

ENT nausea Yes No Total

Group Number % Number % Number %

Dexamethasone (D) 7 12% 49 88% 56 100%

Control (C) 23 37% 39 63% 62 100%

Total 30 25% 88 75% 118 100%

Chi-square test, p=0.002
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Follow-up showed no cases of postoperative hemorrhage

The children’s parents were contacted via telephone or email 
two weeks after the surgical procedure, with questions regarding 
the presence of any complications in the child, enquiring par-
ticularly about the presence of postoperative hemorrhage. The 
authors did not record any cases of postoperative hemorrhage 
among the entire group of study subjects.

Discussion

This prospective, double-blind, placebo-controlled clinical trial 
included 118 pediatric patients who underwent elective endo-
scopic adenoidectomy under general anesthesia and included 
two study groups, a dexamethasone-treated group (Group D) 
(n=56) and a placebo group (Group C) (n=62). The findings 
showed that the incidence of postoperative vomiting was 14% 
in the entire study group. As far as the authors are aware, 
this is the first study investigating the incidence of postop-
erative nausea and vomiting (PONV) exclusively among pa-
tients undergoing adenoidectomy. Previously, published studies 

evaluated the incidence of PONV among patients undergoing 
tonsillectomy, with or without adenoidectomy [28,34]. According 
to the findings of the study, endoscopic adenoidectomy was a 
procedure with a much lower risk of PONV than tonsillectomy, 
which has been reported to be associated with postoperative 
vomiting in up to 85% of patients [15,35]. Although adenoid-
ectomy is a much less emetogenic surgical procedure, it still 
has the potential to cause nausea. Therefore, it might be mis-
leading to evaluate and compare the incidence of PONV in 
patients undergoing tonsillectomy and adenoidectomy with 
those undergoing surgery without adenoidectomy. The precise 
cause of the observed differences in the incidence of PONV 
between both surgical procedures remains unknown, but one 
of the possible explanations is that tonsillectomy requires a 
longer surgical time with an increased requirement for treat-
ment with opioids for pain.

The findings of this study have shown that dexamethasone re-
duced the incidence of postoperative nausea and vomiting in 
patients undergoing endoscopic adenoidectomy. A single dose 
of dexamethasone administered after the induction of gen-
eral anesthesia resulted in a statistically significant decrease 

Table 5. Early PONV and early BARF score.

PACU POV Yes No Total

Group Number % Number % Number %

Dexamethasone (D) 4 7% 52 93% 56 100%

Control (C) 5 8% 57 92% 62 100%

Total 9 8% 109 92% 118 100%

Group Item Number Median
Arithmetic 

mean
SD Min Max p-Value*

D
PACU BARF

56 0.0 0.8 2.34 0 10
0.3913

C 62 0.0 1.1 2.37 0 10

Chi-square test, p>0.999.

Group Item Number Median
Arithmetic 

mean
SD Min Max p-Value

D
Late BARF

56 0.0 1.6 2.70 0 10
0.0094

C 62 2.0 3.2 3.65 0 10

D
First drink

56 2.1 2.4 1.07 0.17 7.08
0.6387

C 62 2.1 2.5 1.01 1 7.25

D
First food

56 4.2 4.4 1.09 1 7.33
0.7911

C 58 4.3 4.7 1.50 2 11.75

Table 4. BARF score and the time of first food and drink intake.
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in the incidence of vomiting at the inpatient ward (two hours 
after surgery). Early PONV that occurs in the post-anesthesia 
care unit (PACU) (within 2 hours after surgery) was similar in 
both groups. The observed result is in accordance with the pre-
sumed late onset of effect of corticosteroids, which has been 
shown in a number of previously published studies. Therefore, 
it is logical to administer dexamethasone at the beginning of 
the surgical procedure, in order to ensure the onset of effect 
as early possible after the child recovers from general anes-
thesia [22].

It is very difficult to evaluate postoperative nausea in patients 
undergoing adenoidectomy, as this surgical procedure is per-
formed mostly in pre-school children. It is also very difficult 
to estimate the true incidence of nausea in children who are 
too young to be able to express their degree of discomfort 
associated with this subjective feeling. These factors explain 
why antiemetic studies in children have evaluated postoper-
ative vomiting rather than PONV [6]. However, as the present 
study showed, the problem of communicating symptoms of 
nausea by very young children can be solved with the use of 
the illustrated Baxter Animated Retching Faces (BARF) scale, 
which helps children to express their feelings of nausea using 
pictograms. Most pediatric patients with postoperative vomiting 
also feel postoperative nausea. However, it is possible to as-
sume that a number of children suffer only from postoperative 
nausea without vomiting. In this study, dexamethasone effec-
tively reduced the incidence of postoperative nausea, which 
was also reflected by the late BARF score obtained eight hours 
after surgery. However,, the early BARF score obtained in the 
PACU did not differ between the interventional and control 
groups. The decrease in postoperative nausea occurred, simi-
larly to the decrease in postoperative vomiting, only two and 
more hours after surgery.

The safety of the use of dexamethasone in pediatric patients 
has also been discussed in the literature. The most serious com-
plication following tonsillectomy is hemorrhage, which may be 
life-threatening. The study by Czarnetzki et al. to investigate 
the effect of dexamethasone in children undergoing tonsillec-
tomy was prematurely terminated due to the increased risk 
of postoperative bleeding observed in the group of patients 
who were treated with dexamethasone to prevent PONV [27]. 
However, other authors have questioned the study method-
ology and the findings and three recent meta-analyses did 
not find any statistically significant increase in the risk of 

post-tonsillectomy hemorrhage associated with the use of 
dexamethasone [35–37]. Another systematic review evaluating 
the effect of dexamethasone on post-tonsillectomy hemor-
rhage found no influence of this drug but noted that further 
prospective research was needed [33]. As far as we are aware, 
currently, no previous study has been performed to evaluate 
the influence of dexamethasone on the incidence of hemor-
rhage following adenoidectomy. In the present study, no post-
operative hemorrhage was observed in any patient during fol-
low-up performed during the two weeks after surgery.

This study had several limitations. First, despite the careful mon-
itoring of patients after surgery and the use of the BARF score, 
there was no objective way to detect postoperative nausea in 
all pediatric patients, which is why the study findings on the 
prevalence of postoperative nausea results may be underesti-
mated. Further prospective clinical trials, including the use of 
new picture scoring systems, are necessary to clarify the inci-
dence of postoperative nausea and the treatment of this con-
dition. Second, in this study, there were no reported cases of 
postoperative hemorrhage following the adenoidectomy pro-
cedure but the patient cohort might have been underpowered. 
Larger controlled studies with longer patient follow-up should 
be planned in the future, particularly to resolve the controversy 
regarding the use of dexamethasone and the risk of postop-
erative hemorrhage.

Conclusions

Adenoidectomy, which is one of the most frequently performed 
surgical procedures among pediatric patients, is associated 
with a significant risk of postoperative nausea and vomiting 
(PONV). The findings of this placebo-controlled study of pedi-
atric patients undergoing elective endoscopic adenoidectomy 
under general anesthesia showed that dexamethasone effec-
tively reduced the incidence of postoperative PONV and was 
not associated with postoperative hemorrhage in any of the 
cases in the study. Therefore, following further controlled clin-
ical studies, dexamethasone has the potential to be included 
as a routine part of anesthesiology care for pediatric patients 
undergoing adenoidectomy.

Conflict of interest

None declared.

8437
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Frelich M. et al.: 
Dexamethasone and PONV in children undergoing adenoidectomy
© Med Sci Monit, 2018; 24: 8430-8438

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



References:

	 1.	Madadaki C, Laffon M, Lesage V et al: [Postoperative comfort in pediatric 
outpatient tonsillectomy.] Ann Fr Anesth Reanim, 2002; 21(10): 767–74 [in 
French]

	 2.	 Lerman J: Surgical and patient factors involved in postoperative nausea 
and vomiting. Br J Anaesth, 1992; 69: 24S

	 3.	Cieslak GD, Watcha MF, Phillips MB, Pennant JH: The dose-response rela-
tion and cost-effectiveness of granisetron for the prophylaxis of pediatric 
postoperative emesis. Anesthesiology, 1996; 85(5): 1076–85

	 4.	 Fisher DM: The “Big Little Problem” of postoperative nausea and vomiting 
do we know the answer yet?. Anesthesiology, 1997; 87(6): 1271–73

	 5.	 Sossai R, Jöhr M, Kistler W et al: Postoperative vomiting in children. A per-
sisting unsolved problem. Eur J Pediatr Surg, 1993; 3(4): 206–8

	 6.	Kovac AL: Management of postoperative nausea and vomiting in children. 
Pediatr Drugs, 2007; 9(1): 47–69

	 7.	 Palazzo MGA, Strunin L: Anaesthesia and emesis. I: Etiology. Can Anaesth 
Soc J, 1984; 31(2): 178–87

	 8.	McCracken G, Houston P, Lefebvre G: Guideline for the management of 
postoperative nausea and vomiting. J Obstet Gynaecol Can, 2008; 30(7): 
600–7

	 9.	Hermans V, De Pooter F, De Groote F et al: Effect of dexamethasone on 
nausea, vomiting, and pain in paediatric tonsillectomy. Br J Anaesth, 2012; 
109(3): 427–31

	10.	 Elhakim M, Ali NM, Rashed I et al: Dexamethasone reduces postoperative 
vomiting and pain after pediatric tonsillectomy. Can J Anaesth, 2003; 50(4): 
392–97

	11.	 Splinter WM, Roberts DJ: Dexamethasone decreases vomiting by children 
after tonsillectomy. Anesth Analg, 1996; 83(5): 913–16

	12.	 Benn J, Arnold G, Wei I et al: Using quality indicators in anaesthesia: Feeding 
back data to improve care. Br J Anaesth, 2012; 109(1): 80–91

	13.	Gan TJ, Diemunsch P, Habib AS et al: Consensus guidelines for the manage-
ment of postoperative nausea and vomiting. Anesth Analg, 2014; 118(1): 
85–113

	14.	Kapur PA: The big “little problem”. Anesth Analg, 1991; 73(3): 243–45

	15.	Abramowitz MD, Oh TH, Epstein BS et al: The antiemetic effect of droper-
idol following outpatient strabismus surgery in children. Anesthesiology, 
1983; 59(6): 579–82

	16.	Ali-Melkkilä T, Kanto J, Katevuo R: Tropisetron and metoclopramide in the 
prevention of postoperative nausea and vomiting. A comparative, placebo 
controlled study in patients undergoing ophthalmic surgery. Anaesthesia, 
1996; 51(3): 232–35

	17.	Bourdaud N, Devys JM, Bientz J et al: Development and validation of a risk 
score to predict the probability of postoperative vomiting in pediatric pa-
tients: The VPOP score. Paediatr Anaesth, 2014; 24(9): 945–52

	18.	Apfel CC, Läärä E, Koivuranta M et al: A simplified risk score for predicting 
postoperative nausea and vomiting conclusions from cross-validations be-
tween two centers. Anesthesiology. 1999; 91(3): 693–700

	19.	Koivuranta M, Läärä E, Snåre L, Alahuhta S: A survey of postoperative nau-
sea and vomiting. Anaesthesia, 1997; 52(5): 443–49

	20.	 Sinclair DR, Chung F, Mezei G: Can postoperative nausea and vomiting be 
predicted? Anesthesiology, 1999; 91(1): 109–18

	21.	 Engelman E, Salengros J-C, Barvais L: How much does pharmacologic pro-
phylaxis reduce postoperative vomiting in children? Calculation of prophy-
laxis effectiveness and expected incidence of vomiting under treatment us-
ing Bayesian meta-analysis. Anesthesiology, 2008; 109(6): 1023–35

	22.	 Rich WM, Abdulhayoglu G, Di Saia PJ: Methylprednisolone as an antiemet-
ic during cancer chemotherapy – a pilot study. Gynecologic Oncol, 1980; 
9(2): 193–98

	23.	 Young SN: Mechanism if decline in rat brain 5‐hydroxytryptamine after in-
duction of liver tryptophan pyrrolase by hydrocortisone: Roles of trypto-
phan catabolism and kynurenine synthesis. Br J Pharmacol, 1981; 74(3): 
695–700

	24.	 Fredrikson M, Hursti T, Fürst CJ et al: Nausea in cancer chemotherapy is in-
versely related to urinary cortisol excretion. Br J Cancer, 1992; 65(5): 779–80

	25.	Kaan MN, Odabasi O, Gezer E, Daldal A: The effect of preoperative dexa-
methasone on early oral intake, vomiting and pain after tonsillectomy. Int 
J Pediatr Otorhinolaryngol, 2006; 70(1): 73–79

	26.	 Samarkandi AH, Shaikh MA, Ahmad RA, Alammar AY: Use of dexametha-
sone to reduce postoperative vomiting and pain after pediatric tonsillec-
tomy procedures. Saudi Med J, 2004; 25(11): 1636–39

	27.	Czarnetzki C, Elia N, Lysakowski C et al: Dexamethasone and risk of nau-
sea and vomiting and postoperative bleeding after tonsillectomy in chil-
dren: A randomized trial. JAMA, 2008; 300(22): 2621–30

	28.	 Splinter WM, Roberts DJ: Dexamethasone decreases vomiting by children 
after tonsillectomy. Anesth Analg, 1996; 83(5): 913–16

	29.	Aouad MT, Siddik SS, Rizk LB et al: The effect of dexamethasone on post-
operative vomiting after tonsillectomy. Anesth Analg, 2001; 92(3): 636–40

	30.	 Pappas AL, Sukhani R, Hotaling AJ et al: The effect of preoperative dexa-
methasone on the immediate and delayed postoperative morbidity in chil-
dren undergoing adenotonsillectomy. Anesth Analg, 1998; 87(1): 57–61

	31.	Baxter AL, Watcha MF, Baxter WV et al: Development and validation of a 
pictorial nausea rating scale for children. Pediatrics, 2011; 127(6): e1542–49

	32.	Randall DA, Hoffer ME: Complications of tonsillectomy and adenoidecto-
my. Otolaryngol Head Neck Surg. 1998; 118(1): 61–68

	33.	Bellis JR, Pirmohamed M, Nunn AJ et al: Dexamethasone and haemorrhage 
risk in paediatric tonsillectomy: A systematic review and meta-analysis. Br 
J Anaesth, 2014; 113(1): 23–42

	34.	Morton NS, Camu F, Dorman T et al: Ondansetron reduces nausea and 
vomiting after paediatric adenotonsillectomy. Paediatr Anaesth. 1997; 7(1): 
37–45

	35.	Bolton CM, Myles PS, Nolan T, Sterne JA: Prophylaxis of postoperative vom-
iting in children undergoing tonsillectomy: A systematic review and meta-
analysis. Br J Anaesth, 2006; 97(5): 593–604

	36.	Geva A, Brigger MT: Dexamethasone and tonsillectomy bleeding: A meta-
analysis. Otolaryngol Head Neck Surg, 2011; 144(6): 838–43

	37.	 Shargorodsky J, Hartnick CJ, Lee GS: Dexamethasone and postoperative 
bleeding after tonsillectomy and adenotonsillectomy in children: A meta-
analysis of prospective studies. Laryngoscope, 2012; 122(5): 1158–64

	38.	 Plante J, Turgeon AF, Zarychanski R et al: Effect of systemic steroids on post-
tonsillectomy bleeding and reinterventions: Systematic review and meta-
analysis of randomised controlled trials. BMJ, 2012; 345: e5389

8438
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Frelich M. et al.: 
Dexamethasone and PONV in children undergoing adenoidectomy

© Med Sci Monit, 2018; 24: 8430-8438
CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)


