
PPuurrppoossee::  Previous studies on dexamethasone’s antiemetic and anal-
gesic potential in children undergoing tonsillectomy have produced
conflicting results. The aim of this study was to evaluate the effects
of a single dose of dexamethasone on the incidence and severity of
postoperative vomiting and pain in children undergoing electro-
cautery tonsillectomy under standardized general anesthesia.
MMeetthhooddss::  In a double-blinded study, 120 patients were randomly
allocated to receive either dexamethasone 0.5 mg·kg–1 (maximum
dose 8 mg) iv or an equivalent volume of saline preoperatively. The
incidence of early and late vomiting, need for rescue antiemetics,
time to first oral intake, time to first demand of analgesia and anal-
gesic consumption were compared in both groups. Pain scores
used included Children’s Hospital Eastern Ontario Pain Scale,
“faces”, and a 0–10 visual analogue pain scale.
RReessuullttss::  Compared with placebo, dexamethasone significantly
decreased the incidence of early and late vomiting (P < 0.05, P <
0.001 respectively). Fewer patients in the dexamethasone group
needed antiemetic rescue (P < 0.01). The time to first oral intake
was shorter, and the time to first dose of analgesic was longer in the
dexamethasone group (P < 0.01). Pain scores 30 min after extu-
bation were lower (P < 0.05) in the dexamethasone group. At 12
and 24 hr postoperative swallowing was still significantly less painful
in the dexamethasone group than in the control group (P < 0.01).
CCoonncclluussiioonn::  Preoperative dexamethasone 0.5 mg·kg–1 iv reduced
both postoperative vomiting and pain in children after electro-
cautery tonsillectomy.

Objectif : Les études antérieures sur le potentiel analgésique et
antiémétique de la dexaméthasone, chez des enfants qui subissent
une amygdalectomie, ont donné des résultats contradictoires. Nous
voulions évaluer les effets d’une dose unique de dexaméthasone sur
l’incidence et la sévérité des vomissements et de la douleur postopéra-
toires chez des enfants qui subissent une amygdalectomie par élec-
trocautérisation sous anesthésie générale normalisée.

Méthode : Dans l’étude à double insu, 120 patients ont été répartis
au hasard et ont reçu, avant l’opération, soit 0,5 mg·kg–1 de dexam-
éthasone iv (dose maximale de 8 mg), soit un volume équivalent de
solution saline. L’incidence de vomissements précoces et tardifs, le
besoin d’antiémétiques de secours, le temps précédant la première
absorption orale et la première demande d’analgésie, et la consom-
mation d’analgésique ont fait l’objet de comparaison intergroupe. Les
scores de douleur utilisés comprenaient la Children’s Eastern Ontario
Pain  Scale, l’échelle des ”mimiques” et une échelle visuelle analogique
cotée de 0 à 10.

Résultats : Comparée au placebo, la dexaméthasone a significative-
ment réduit l’incidence de vomissements précoces et tardifs (P <
0,05, P < 0,001 respectivement). Peu de patients ayant reçu la dexa-
méthasone ont eu besoin d’antiémétique de secours (P < 0,01). Le
temps précédant la première absorption orale a été plus court et le
temps précédant la première dose d’analgésique a été plus long avec
la dexaméthasone (P < 0,01). Les scores de douleur, 30 min après
l’extubation, ont été plus bas (P < 0,05) avec la dexaméthasone
aussi. À 12 et 24 h après l’opération, la déglutition a été significative-
ment moins douloureuse chez les enfants qui ont eu la dexamétha-
sone que chez les enfants témoins (P < 0,01).

Conclusion : L’administration iv préopératoire de 0,5 mg·kg–1 de
dexaméthasone a réduit les vomissements et la douleur postopéra-
toires chez des enfants qui ont subi une amygdalectomie par électro-
cautérisation.

ONSILLECTOMY is one of the most fre-
quently performed ambulatory surgical
procedures in children and is associated
with an incidence of postoperative vomit-

ing ranging between 40% and 73%.1–3 The introduc-
tion of an electrodissection surgical technique has
virtually eliminated immediate postoperative hemor-
rhage. However, it may cause more pain, discomfort
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and poor oral intake due to more local inflammation,
nerve irritation and laryngeal muscle spasm.4

Dexamethasone has been used as an antiemetic
drug in patients undergoing chemotherapy with limit-
ed side effects.5 Recently, it has been found to have a
prophylactic effect on postoperative vomiting in chil-
dren undergoing tonsillectomy.6 Dexamethasone has
combined antiemetic and anti-inflammatory effects
that may decrease postoperative tissue injury, edema
and pain after electrocautery tonsillectomy.

The aim of this study was to assess the effect of a
single dose of dexamethasone on postoperative vomit-
ing and pain in children undergoing tonsillectomy
using a standardized anesthetic technique.

MMeetthhooddss
Approval was given by the local Ethics Committee and
informed parental written consent was obtained. One
hundred twenty patients, four to 11 yr old undergo-
ing tonsillectomy with or without adenoidectomy
were included in this study. Children who received
antiemetics, steroids, anti-histaminic, or psychoactive
drugs during the week before surgery were excluded
from the study.

The study design was randomized, double-blind,
and placebo-controlled. Patients were prospectively
randomized to receive either dexamethasone 0.5
mg·kg–1 iv (maximum dose 8 mg) or an equivalent vol-
ume of saline. Study drugs were marked only with a
coded number label. A computer-generated table of
numbers guided randomization. Study drugs were
given immediately after iv access was established by the
anesthesiologist, who was unaware of drug identity.

Patients were not allowed solid food for eight hours
before operation; clear liquids were permitted until
three hours before surgery. A standard anesthetic tech-
nique was used. Premedication with oral midazolam 0.5
mg·kg–1 (maximal dose 20 mg) was given 20 min pre-
operatively. Anesthesia was induced with sevoflurane
and 60% nitrous oxide in oxygen via mask followed by
insertion of an iv cannula. Suxamethonium 1 mg·kg–1

was used to facilitate intubation. A mixture of sevoflu-
rane in nitrous oxide and oxygen (FIO2 = 0.4) was
administered via a T-piece or Bain system for mainte-
nance of anesthesia. All children received fentanyl 1
µg·kg–1 before surgery started and 20 mL·kg–1 lactated
Ringer’s solution during operation. All patients
breathed with gentle hand-assisted ventilation. The
heart rate (ECG), arterial oxygen saturation (SpO2),
blood pressure, temperature and end-tidal CO2 were
monitored. The same surgeon, using an electrodissec-
tion technique, performed all operations. At the end of
surgery, gastric contents were suctioned via an orogas-

tric tube before extubation. The trachea was extubated
when the child was awake. All children were transferred
to the postanesthesia care unit (PACU). The criteria for
discharge from PACU to ward included stable vital
signs, adequate pain control, and absence of vomiting
for one hour.

Pain was assessed in the PACU by an independent
observer, using both a five point ‘faces’ scale (1 = no
pain, 5 = highest pain score), and the Children’s
Hospital Eastern Ontario Pain Scale (CHEOPS; range
of score 4–13), at 30 min, one, two, and four hours
after extubation. Pain was assessed in the ward by chil-
dren on a visual analogue toy at six, 12 and, 24 hr
postoperatively. All children were shown the visual
analogue toy during the preoperative visit, and its use
was explained. This instrument is in the form of a
chart, containing different animal figures increasing in
size from bird (0, bottom = no pain) to elephant (10,
top = worst pain), in ten steps. One nurse blinded to
treatment group also assessed the patients’ pain with a
standard visual analogue scale at six-hour intervals
postoperatively at rest and while drinking 50 mL of
water. Pain assessment by the nurse was based on six
main components: i) direct questioning of pain at rest
and during swallowing; ii) moisture and colour of the
skin; iii) vocalization; iv) movements; v) response to
handling; and vi) measurement of cardiovascular vari-
ables,7 respiratory rate and pulse oxymetry. Parents
were instructed to assist the nurse in her assessment
because they knew their child’s behaviour best. The
time and dosage of postoperative analgesics received
was also recorded.

Time to awaken (from the end of anesthesia until the
patients opened their eyes on command) and time to
the first administration of postoperative analgesia were
recorded. Postoperative pain relief was obtained with
rectal paracetamol 30 mg·kg–1 repeated every six hours
as necessary (maximum dose 90 mg·kg–1·day–1).
Pethidine in a titrated dose (total 1 mg·kg–1) was
administered iv for rapid pain relief to patients with a
CHEOPS score > 7 or who were crying during two
consecutive five-minute observation periods until the
child was comfortable. Water was offered to children
one hour after arrival in the PACU and at the child’s
request. Intravenous fluid infusion was continued until
adequate oral intake (oral ingestion of 100 mL of fluids
and 100 mL of soft food within four hours). Duration
of PACU stay, time to first oral intake and volume of iv
fluid infusion were recorded. The quality of oral intake
was assessed by the child if aged over seven years or the
parent using the following scale: 1 = child requests
food, 2 = child accepts food when offered, 3 = child
accepts food when coaxed, 4 = child refuses food. The



nurse recorded the incidence of vomiting. Repeated
vomiting within a one- to two-minute period was
recorded as a single emesis. Nausea was not recorded
because it is difficult to assess in children. Vomiting
occurring more than twice was treated with metoclo-
pramide 0.15 mg·kg–1 iv The presence or absence of
any side effect such as bleeding, fever, flushing or
headache was noted.

A sample size calculation performed before the
commencement of the study revealed that 55 patients
per group would be required to detect a 50% reduc-
tion in the incidence of postoperative vomiting,
assuming a 50% baseline incidence of vomiting after
tonsillectomy in the control group (α = 0.05 and ß =
0.20). Groups were compared using Student’s t test or
Chi-squared test for contingency tables as appropriate.
Visual analogue scores, time to awaken and time to
first postoperative analgesia were analyzed using
Mann-Whitney U test. Differences within groups
were subjected to the Wilcoxon signed rank test. A P
value < 0.05 was considered statistically significant. 

RReessuullttss
Ten patients were excluded from data analysis, eight
because of protocol violations and two because of
immediate postoperative bleeding requiring surgical
intervention. Demographic characteristics of the
remaining 110 patients, anesthetic duration, and type
of surgery were not different between the two groups
(Table I).

Time to awaken was comparable in the two groups.
The time to the first administration of postoperative
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TABLE I Patient demographic and clinical data

Characteristics Saline group Dexamethasone group
(n = 55) (n = 55)

Age (yr) 5.1(2.7) 5.2(2.5)
Weight (kg) 19.4(4.3) 20.0(5.9)
Sex (M/F) 32/23 29/26
ASA physical status (I–II) 51/4 50/5
Type of surgery (n)
-Tonsillectomy ‘T’ 4 5
-‘T’ + Adenoidectomy ‘A’ 46 44
-‘T' + ‘A' + myringotomy ‘M’ 5 6
History of PONV or motion
-Sickness (n) 5 4
Intraoperative
-Fentanyl (µg·kg–1) 1.12 (0.1) 1.11 (0.4)
-Fluids (mL·kg–1) 19.7 (5.5) 17.9 (5.5)
Duration of surgery (min) 33.5 (8.3) 34.6 (9.1)

Values are expressed as number (n), or mean (± SD). PONV =
postoperative nausea and vomiting.

FIGURE 1 Median Children’s Hospital Eastern Ontario Pain
Scale (CHEOPS) scores at 30 min, one, two, and four hours after
extubation, *P < 0.05.

FIGURE 2 Median ‘Faces’ pain score at 30 min, one, two, and
four hours after extubation, *P < 0.05.



analgesics was longer in the dexamethasone group than
in the control group (P < 0.01). Duration of stay in the
PACU was longer in the control group than in the dex-
amethasone group (P < 0.05). Both CHEOPS (Figure
1) and ‘faces’ (Figure 2) pain scores were lower (P <
0.05) in the dexamethasone group at 30 min and up to
four hours after extubation. All children properly
understood the visual analogue toy. At six hours post-
operatively, children in the dexamethasone group had
lower pain scores at rest and during drinking compared

to the control group (P < 0.05). At 12 and 24 hr post-
operative swallowing was still significantly less painful in
the dexamethasone group than in the control group (P
< 0.01). Mean pain scores during drinking in the dex-
amethasone group was lower in the late postoperative
period (24 hr) than at six hours after surgery (P < 0.05).
Mean pain scores reported by the nurse at six hour
intervals were similar to those reported by the child. No
child in the dexamethasone group required postopera-
tive pethidine supplementation compared to nine chil-
dren in the control group (Table II).

The administration of dexamethasone significantly
reduced the overall incidence of postoperative vomit-
ing from 56% to 20% when compared with saline (P <
0.001). Eight patients (15%) in the dexamethasone
group vomited in the PACU (early vomiting), com-
pared with 20 patients (36%) in the saline group (P <
0.05). The incidence of vomiting during stay on the
ward (late vomiting) was more frequent in the saline
group (P < 0.001). Eight children (15%) in the dex-
amethasone group vomited in the PACU, while only
three (5%) vomited during the late postoperative peri-
od (on the ward). Twelve patients in the saline group
vomited more than two times (three to six episodes)
and needed a rescue antiemetic compared with two
patients in the dexamethasone group (Table III). The
severity of late vomiting (requirement for a rescue
antiemetic) was significantly less in the dexamethasone
group (0%) than in the saline group (11%; P < 0.05).
There were no children in the dexamethasone group
who required antiemetic rescue on the ward while two
(4%) patients required treatment with metoclo-
pramide in the PACU. The time to the first oral intake
was significantly shorter and the quality of intake was
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TABLE II Time to awaken and to first analgesic demand, dura-
tion of PACU stay, VAS on the ward, and analgesic requirement

Saline group Dexamethasone group
(n = 55) (n = 55)

Time to awaken (hr) 0.37 (0.08) 0.4 (0.05)
Time to first analgesia (hr) 0.59 (0.2) 1.48 (0.22)**
Duration of PACU stay (hr) 3.19 (0.34) 2.59 (0.31)*
VAS by nurse
-At 6 hr: resting 3.1 (1.9) 1.1 (1.1)*
-Drinking 4.7 (2.4) 2.5 (2.5)*
VAS by children
-At 6 hr: resting 3.5 (1.6) 1.4 (0.8)*
-Drinking 5.1 (2.4) 3.0 (1.5)*
-At 12 hr: resting 2.9 (1.0) 0.8 (0.5)**
-Drinking 3.7 (2.7) 1.1 (1.9)**
-At 24 hr: resting 2.9 (0.9) 0.8 (0.4)**
-Drinking 3.2 (1.9) 1.1 (0.8)**†
Analgesic (mg·kg–1)
-Rectal paracetamol 85 (22) 55 (12)*
-Pethidine (n = 9 patients) 0.6 (0.1) --

Values given as mean (± SD); *P < 0.05; **P < 0.01; saline vs dex-
amethasone; †P < 0.05 within group as compared to value at six
hours. PACU = postanesthesia care unit; VAS = visual analogue
scale.

TABLE III Incidence and severity of PONV

PONV outcome Saline group Dexamethasone group
(n = 55) (n = 55)

Early PACU
-None 35 (64) 47 (85)*
-Once 14 (25) 6 (11)
-Multiple 6 (11) 2 (4)
-Rescue antiemetic 6 (11) 2 (4)
Late (up to 24 hr)
-None 34 (62) 50 (91)***
-Once 15 (27) 3 (5)
-Multiple 6 (11) 2 (4)
-Rescue antiemetic 6 (11) 0 (0)*
Total
-Overall PONV 31 (56) 11 (20)***
-Rescue antiemetic 12 (22) 2 (4)**

Values are expressed as the number (%) of children. *P < 0.05; **P
< 0.01; ***P < 0.001; saline vs dexamethasone. PACU = postanes-
thesia care unit; PONV = postoperative nausea and vomiting.

TABLE IV Time to first oral intake, duration and volume of iv
fluid, and incidence of adverse events

Saline group Dexamethasone  group
(n = 55) (n = 55)

Time to first oral intake (hr) 1.3 (0.7) 0.4 (0.2)**
Duration of iv fluid (hr) 16.1 (6.1) 9.3 (4.4)**
Fluid volume mL·kg–1 57 (8) 36 (7)*
Quality of oral intake at 12 hr after surgery
Grade 1 + 2 n (%) 35 (64) 46 (84)*
Adverse events n (%)
-Secondary bleeding 0 0
-Fever 0 0
-Flushing 2 (4) 1 (2)
-Headache 3 (5) 2 (4)

All values given as mean (± SD), except in quality of oral intake and
adverse events that are expressed as the number (%) of children.



significantly better in the dexamethasone group (P <
0.01, and P < 0.05 respectively; Table IV).

The incidence of side effects during a 24 hr obser-
vation period was comparable in the two groups. No
bleeding was reported the day after the surgery in any
patient (Table IV).

DDiissccuussssiioonn
This investigation shows a decrease in the incidence of
postoperative early and late vomiting, as well as an
improvement in postoperative pain scores and quality
of oral intake during the first 24 hr after tonsillectomy
in children who received dexamethasone 0.5 mg·kg–1

iv after induction of anesthesia compared with those
who received placebo.

Several studies failed to demonstrate any beneficial
effect of dexamethasone on the incidence of postopera-
tive vomiting or pain after tonsillectomy in children.8–10

These studies included a limited number of patients and
anesthetic and antiemetic protocols were not standard-
ized. Postoperative nausea and vomiting are a multifac-
torial problem and several anesthetic and nonanesthetic
factors must be controlled to obtain meaningful results.
In the present study, sample size was predetermined
and anesthetic technique, amount of iv hydration, dose
of narcotic analgesic, antiemetic therapy and duration
of hospital stay were standardized. We found that dex-
amethasone 0.5 mg·kg–1 up to 8 mg administered
before tonsillectomy markedly decreased vomiting in
children both in the PACU (early vomiting) and on the
ward up to 24 hr after surgery (late vomiting).
Dexamethasone may exert an antiemetic action via
prostaglandin antagonism,11 serotonin inhibition in the
gut,12 and release of endorphins.13

Aouad et al.14 and Pappas et al.15 have reported a sig-
nificant decrease in the incidence of vomiting in dexam-
ethasone treated children only during delayed recovery.
In Splinter and Roberts’ study,16 dexamethasone
decreased vomiting in children after tonsillectomy both
during early PACU recovery and delayed (24 hr) recov-
ery. The children who received propofol on induction of
anesthesia in the previous study had a decreased incidence
of early vomiting when compared to those who had an
inhaled induction. This may be due to an interaction
between dexamethasone and propofol. In the present
study, the decrease in the incidence of early vomiting and
pain might be attributed to potentiation of opioid anal-
gesia by dexamethasone. The analgesic and antiemetic
effects of dexamethasone were more pronounced in the
late postoperative period, which is consistent with its pro-
longed biological half-life of 36 to 48 hr.

The dose of dexamethasone used in the present
study was similar to that reported in a recent study of

patients undergoing tonsillectomy.14 Complete
antiemetic response was reported to be 60% with dex-
amethasone 0.15 mg·kg–1 (maximum dose, 8 mg),16

76% with dexamethasone 1 mg·kg–1 (maximum dose,
25 mg),15 77% with dexamethasone 0.5 mg·kg–1 (max-
imum dose, 8 mg)14 and 80% with our regimen. There
was a remarkably low incidence of postoperative vomit-
ing of 5%, with the combination of dexamethasone plus
a low dose of ondansetron after strabismus surgery in
children when compared with dexamethasone alone.17

To minimize the incidence of postoperative vomiting
and improve oral intake after tonsillectomy, anesthesiol-
ogists have focused primarily on anesthetic technique
and other perioperative factors with minimal emeto-
genic potential and on preoperative dexamethasone
administration (0.5 mg·kg–1 iv up to 8 mg).

The clinical evaluation of postoperative pain in chil-
dren is difficult. We used both the faces and CHEOPS
pain scales to cross-validate the results, especially in
the PACU.18 We used a visual analogue scale on the
ward as it is more sensitive than simple descriptive
scales and can be used in children four to five years
old. We found that preoperative dexamethasone
administration improves pain scores, reduces analgesic
requirements, allows earlier oral fluid intake, and
improves postoperative swallowing and the quality of
oral intake. These results may be attributed to the
anti-inflammatory effect produced by dexamethasone,
which may reduce local edema and pain. These results
on the analgesic effect of dexamethasone are in agree-
ment with previous studies of dental19,20 and ambula-
tory surgery.21 Inconclusive results in other studies
may be due to difficulties in standardizing periopera-
tive clinical condition, the use of analgesics in the con-
trol groups and insensitive methods to assess pain. We
limited our study to standardized surgical and anes-
thetic procedures and perioperative analgesics were
adjusted to reveal any differences in analgesic con-
sumption. Combined assessment by child, nurse, and
parents as applied in our study may be a valid means
of improving the validity of pain scoring in children.22

The long-term administration of corticosteroids is
associated with adverse events, such as increased risk
of infection, delayed wound healing, glucose intoler-
ance, adrenal suppression, and a vascular necrosis of
the hip or other joints. Although a single dose of dex-
amethasone is considered safe, further studies with
longer follow-ups are indicated.

In conclusion, a prophylactic intraoperative single
dose (0.5 mg·kg–1 iv up to 8 mg) of dexamethasone
decreases the incidence of early and late postoperative
vomiting, reduces pain scores at rest as well as during
swallowing and improves the quality of oral intake in
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children during the first 24 hr after electrodissection
tonsillectomy without apparent side effects.
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