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In this double-blinded, randomized, placebo-controlled
study, we assessed the effect of dexamethasone
0.5 mg/kg IV administered preoperatively in 110 children
2–12 yr old, undergoing electrodissection adenotonsillec-
tomy, using a standardized anesthetic technique. The in-
cidence of early and late vomiting, the time to first oral
intake, the quality of oral intake, the satisfaction scores,
and the duration of IV hydration were compared in both
groups. The overall incidence of vomiting, as well as the
incidence of late vomiting, was significantly less in the
Dexamethasone group as compared with the Saline

group (23% and 19% vs 51% and 34%, respectively). The
time to first oral intake and the duration of IV hydration
were shorter in the Dexamethasone group compared with
the Saline group (P , 0.05). The quality of oral intake and
the satisfaction scores were better in the Dexamethasone
group than in the Saline group (P , 0.05). This report con-
firms the beneficial effect of IV dexamethasone on both
vomiting and oral intake in children undergoing electro-
dissection adenotonsillectomy.

(Anesth Analg 2001;92:636–40)

T he incidence of postoperative emesis is more fre-
quent in pediatric patients than in adults (1).
Within the pediatric population, postoperative

emesis increases with age to reach a peak incidence in
the preadolescent 11–14-yr age group (2). Also, postop-
erative vomiting depends on the type of surgery; the
incidence is increased after strabismus, tonsillectomy or
orchiopexy than it is after extremity or orthopedic sur-
gery (3). Tonsillectomy with or without adenoidectomy
is one of the most frequently performed surgical opera-
tions in children and is associated with an incidence of
postoperative vomiting ranging between 40% and 73%
(4–6). Thus, prophylactic antiemetic therapy is indicated
in this high-risk group of children.

Dexamethasone was first reported to be an effective
antiemetic drug in patients receiving cancer chemother-
apy (7). Recently, dexamethasone has been found to
have a prophylactic effect on postoperative vomiting in
adults undergoing laparoscopic and gynecological sur-
gery (8–10) and in children undergoing tonsillectomy
and strabismus surgery (11–14). Dexamethasone lacks
side effects when used as a single injection and has a low
cost and a prolonged biological half-life of 36 to 48 h (15).

Also, it has combined antiemetic and antiinflammatory
effects that may decrease postoperative edema and sub-
sequently may improve oral intake after tonsillectomy.
However, many reports have questioned the efficacy of
dexamethasone as an antiemetic as well as its beneficial
effect on the quality of oral intake after tonsillectomy
(16–18). This controversy may be attributed to the wide
range of dosage of dexamethasone as well as the wide
variety of anesthetic techniques used.

We investigated the efficacy of a single dose of dexa-
methasone 0.5 mg/kg IV on postoperative vomiting and
oral intake in a group of children undergoing tonsillec-
tomy using a standardized anesthetic technique and
dose. The results were compared with those achieved in
a control group of children undergoing tonsillectomy by
using a similar technique of anesthesia but without the
preoperative administration of dexamethasone.

Methods
After approval from the institution’s ethical commit-
tee and informed consent from the parents, 110 pa-
tients, 2–12 yr old, ASA physical status I or II, under-
going tonsillectomy with or without adenoidectomy,
were enrolled in the study.

The study design was randomized, double-blinded,
and placebo-controlled. Children who received anti-
emetics, steroids, antihistaminics, or psychoactive
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drugs within 24 h before surgery were excluded from
the study. Also, children in whom IV induction was
indicated or steroid administration was contraindi-
cated were excluded.

All children did not ingest solid food on the day of
surgery, but were permitted to drink clear fluids for
up to 3 h before the administration of anesthesia.
Premedication was administered 30 min before the
anticipated induction and consisted of midazolam
0.5 mg/kg by mouth (maximum dose, 15 mg) and
atropine 0.02 mg/kg IM (maximum dose, 0.5 mg).
After standard patient monitoring was established, an
inhaled induction was performed by using N2O and
sevoflurane, followed by the insertion of an IV can-
nula. Endotracheal intubation was facilitated by rocu-
ronium 0.6 mg/kg. Anesthesia was maintained with
70% N2O and 2%–4% sevoflurane. All children re-
ceived fentanyl 1 mg/kg before surgery started and
20–30 mL/kg lactated Ringer’s solution during the
intraoperative period. Patients were randomized to
receive either dexamethasone 0.5 mg/kg IV (maxi-
mum dose, 8 mg) or an equivalent volume of saline.
The study drugs, prepared by the pharmacy, were
administered after the induction of anesthesia and
before surgery, in a double-blinded fashion. An at-
tending surgeon using an electrodissection technique
performed the surgical procedure. At the end of the
surgery, the gastric contents of all children were suc-
tioned via an orogastric tube and received propaceta-
mol 30 mg/kg IV for postoperative pain relief. Resid-
ual neuromuscular blockade was reversed with
neostigmine 0.05 mg/kg and atropine 0.02 mg/kg
before extubation. All children were transferred to the
postanesthesia care unit (PACU) where standard
monitoring was established, and they were observed
for 2 h. The incidence of vomiting was recorded by the
PACU nurse. Water was offered to the children in the
PACU on request. After transfer to the floor, a soft diet
was offered to all children during their hospital stay.
Also, a maintenance IV infusion was kept until their
oral intake was judged adequate (ingestion of 150 mL
of fluids and 150 mL of soft food within 6 h). The time
of the removal of the IV line was recorded. Rectal
paracetamol 30 mg/kg was administered to all chil-
dren every 6 h. At 24 h, and before discharge from the
hospital, the parent or the child (if age . 7 yr) reported
to one of the investigators the following information
that he/she was instructed to observe: the total num-
ber and the time of vomiting episodes; the time to first
oral intake; the quality of oral intake assessed by the
following scale: 1 5 child requests food, 2 5 child
accepts it when offered, 3 5 child accepts it when
coaxed, 4 5 child refuses it (11); and the satisfaction
score rated as excellent, good, fair, or poor. Episodes
of vomiting occurring ,5 min apart were considered
one episode. Nausea was not recorded because it is
difficult to assess in children. Vomiting was treated

with metoclopramide 0.15 mg/kg IV when it occurred
more than twice. Early vomiting was defined as vom-
iting in the PACU, and late vomiting was defined as
vomiting on the floor.

After a pilot study, a 50% incidence of emesis after
tonsillectomy was observed and used in determining
the power of the study. A 50% reduction in the inci-
dence rate was considered clinically significant. With
a considered at 5% and b at 20%, the number of
patients enrolled was estimated to be 55 in each group.
Data were compared by using the Student’s t-tests,
Mann-Whitney U-test, the x2 test, and logistic regres-
sion analysis, whichever was appropriate. Statistical
significance was achieved when P was ,0.05.

Results
Of the 110 children enrolled, 4 were excluded from the
study because of protocol violation (administration of
IV propofol for the induction of anesthesia). Of the
remaining 106 children, 53 received a dexamethasone
and 53 received a saline injection. The demographic
data of the patients and the duration of surgery and
anesthesia were not significantly different between the
two groups (Table 1).

No difference in the number of patients who re-
quested water in the PACU was noted between the
two groups (Table 2). Also, the incidence of postoper-
ative vomiting was not significantly different between
the two groups before PACU discharge (19% in the
Dexamethasone group versus 34% in the Saline group,
P 5 0.09). However, the incidence of late vomiting, as
well as the overall incidence of vomiting during both
PACU and floor stay, was significantly more frequent
in the Saline group (10% versus 39%, P 5 0.001 for late
vomiting and 23% versus 51%, P 5 0.004 for the over-
all incidence of vomiting) (Table 2). Five patients in
the Saline group vomited more than 2 times with a
maximum of 11 episodes in one of these patients,
while only one patient in the Dexamethasone group
vomited more than 2 times. The median vomiting
episodes per patient who vomited was 1 (range, 1–3)
in the Dexamethasone group as compared with 2

Table 1. Demographic Data and Duration of Anesthesia
and Surgery

Dexamethasone
group
n 5 53

Saline
group
n 5 53

Age (yr) 5.1 6 2.2 4.6 6 2.0
Weight (kg) 20.0 6 6.9 19.4 6 5.9
Sex (male/female) 71/29 55/45
Anesthesia duration (min) 50.1 6 14.7 49.7 6 12.8
Surgery duration (min) 34.5 6 13.3 32.6 6 11.9

All values are expressed as mean 6 SD, except sex, which is expressed as
%.
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(range, 1–11) in the Saline group (P 5 0.17). The time
to the first oral intake was significantly shorter, and
the quality of intake was significantly better in the
Dexamethasone group (P 5 0.001 and 0.001, respec-
tively). Also, the satisfaction score was significantly
higher in the Dexamethasone group as compared with
the Saline group (P 5 0.001) (Table 2). The duration of
IV hydration was 11.5 6 5.4 h in the Dexamethasone
group versus 17.7 6 8.2 h in the Saline group (P 5
0.001). Two patients in the Saline group and none in
the Dexamethasone group had a delayed discharge
from the hospital (more than a 24-h stay) because of
poor oral intake. By logistic regression analysis, age
was not identified as a significant predictor of postop-
erative vomiting (odds ratio 5 1.05, P 5 0.82).

Discussion
Postoperative morbidity after tonsillectomy in children
includes pain, inadequate oral intake, vomiting, dehy-
dration, fever, and bleeding. An electrodissection tech-
nique has been used because it reduces operative time
and it virtually eliminates immediate postoperative
hemorrhage (19,20). However, electrodissection may
cause more pain and discomfort postoperatively as a
result of more inflammation, edema, nerve irritation,
and spasm of exposed laryngeal muscle (19,20). Cortico-
steroids decrease local inflammation by blocking the
chemical mediators of inflammation. Dexamethasone
exerts an antiemetic action via prostaglandin antago-
nism, release of endorphins, and tryptophan depletion
(21–24). However, it is not clear whether in this proce-
dure dexamethasone exerts its effect by a central or
peripheral mechanism. These therapeutic effects have
led to the widespread use of dexamethasone in children
undergoing tonsillectomy.

April et al. (12) found that treatment with IV dexa-
methasone (1 mg/kg up to 16 mg) in children before
electrocautery tonsillectomy and adenoidectomy de-
creases morbidity and increases early postoperative
oral intake. Pappas et al. (11) observed a decrease in

the overall incidence of postoperative vomiting, espe-
cially during the 24 hours after discharge, as well as an
improvement in the postoperative quality of oral in-
take in children undergoing tonsillectomy who re-
ceived dexamethasone 1 mg/kg after the induction of
anesthesia as compared with those in a control group.
No difference was observed between the two groups
in the incidence of early vomiting. Splinter and Rob-
erts (13) found that dexamethasone 150 mg/kg IV up
to a maximum dose of 8 mg administered before ton-
sillectomy markedly decreased vomiting by children
both during early recovery (PACU) and late recovery
(24 h). In this study, more patients in the Dexameth-
asone group received propofol induction, which may
have reduced the incidence of early vomiting.

Several published studies failed to demonstrate any
beneficial effect of dexamethasone on the incidence of
postoperative vomiting or the degree of pain after ton-
sillectomy in children (16–18). These studies included a
limited number of children and were not standardized
for both the anesthetic technique and other perioperative
factors. One of these studies, by Ohlms et al. (16), showed
that the use of dexamethasone 0.5 mg/kg versus placebo
at the start of operation had no effect on postoperative
pain in the hospital or at home. Also, no measurable
effect was seen on the time to first oral intake, the type of
diet, emesis, the presence of halitosis or fever, the use of
pain medication, or the level of activity; the lack of
beneficial effect in these children may be attributed to the
use of droperidol (0.025 mg/kg) in both the Dexameth-
asone and the Placebo groups, and to the use of the
sharp dissection–snare technique associated with less
postoperative pain.

In our study, we administered dexamethasone
0.5 mg/kg IV or saline, immediately after the induc-
tion of anesthesia, in children undergoing electro-
dissection tonsillectomy. Unlike the previous stud-
ies, the number of children investigated in the
present report was increased. The anesthetic proto-
col was standardized and did not include any other

Table 2. Recovery Characteristics During the First Twenty-four Hours

Dexamethasone
group
n 5 53

Saline group
n 5 53 P

Water request in PACU (%) 56 50 0.5
Vomiting in PACU (%) 19 34 0.09
Vomiting on floor (%) 10 39 0.001
Total of patients who vomited (%) 23 51 0.004
Vomiting episodes per patient who vomited (median and range) 1(1–3) 2(1–11) 0.17
Time to first oral intake (hr) (mean 6 sd) 5.38 6 3.3 10.9 6 8.1 0.001
Quality oral intake (%)a 67 23 0.001
Outcome, excellent 1 good (%) 84 43 0.001
Duration of IV hydration (hr) (mean 6sd) 11.5 6 5.4 17.7 6 8.2 0.001

PACU 5 postanesthesia care unit.
a Child requests food and child accepts food when it is offered.
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prophylactic antiemetic drug. The incidence of vom-
iting in our patients in the PACU was more frequent
in the Saline group versus the Dexamethasone
group. This difference did not reach significance,
however the associated P value of 0.09 shows a clear
trend toward a better control of vomiting in the
Dexamethasone group in the PACU. In a larger
number of observations, it could be that the effect of
dexamethasone to decrease vomiting in the PACU
would be statistically significant. The incidence of
vomiting was significantly decreased in the Dexa-
methasone group compared with the Saline group.
Dexamethasone modulates inducible COX-2 (25).
The decrease in vomiting in the treatment group
might also be attributed to potentiation of the effect
of the analgesic combination used. Also, the late
efficacy of dexamethasone is consistent with its bi-
ological half-life of 36 to 48 hours (15).

Age is identified as a cofactor for increasing the
incidence of postoperative vomiting with a peak inci-
dence at the preadolescent age (2). A logistic regres-
sion failed to demonstrate any correlation between
age and the incidence of postoperative nausea and
vomiting in our study. This may be because the age of
the children in our report occurred within a narrow
range.

The time to first oral intake and the duration of IV
hydration were shorter in the Dexamethasone group
as compared with the Saline group. The quality of oral
intake and the satisfaction scores were better in the
Dexamethasone group versus the Saline group. These
results may be attributed to the antiinflammatory ef-
fect produced by corticosteroids, which may reduce
edema and pain (26).

Complications from corticosteroids therapy, such as
an increased rate of infection, peptic ulceration, and
adrenal suppression, are usually related to its long
term use. The risks of steroid therapy of ,24 hours are
negligible (27).

Fisher (28) in his editorial in Anesthesiology ques-
tioned whether counting the number of episodes of
vomiting or the number of patients with no episodes
of vomiting were valid endpoints, claiming that they
were surrogates for the true outcomes. The relation-
ship to more meaningful outcomes, such as patient
satisfaction, should be considered carefully. Any ther-
apy, including antiemetics, may induce adverse
events that mitigate against the positive effects of ther-
apy (29). In our study, the single use of dexametha-
sone resulted in a decrease in the incidence of vomit-
ing (surrogate outcomes). Also, the better quality of
oral intake and satisfaction scores as well as the lack of
side effects associated with dexamethasone suggest a
significant improvement in the true outcomes in the
Dexamethasone group.

In conclusion, our results showed that the use of
dexamethasone 0.5 mg/kg IV up to 8 mg after the

induction of anesthesia in children undergoing elec-
trodissection tonsillectomy with or without adenoid-
ectomy significantly decreases the incidence of post-
operative vomiting, mainly after discharge from the
PACU. Also, it improves the quality of oral intake and
satisfaction scores, shortens the time to first oral in-
take, and decreases the duration of IV hydration. Fur-
ther investigation of dexamethasone should include a
dose-response study.

References
1. Rose JB, Watcha MF. Postoperative nausea and vomiting in

pediatric patients. Br J Anaesth 1999;83:104–17.
2. Watcha MF, White PF. Postoperative nausea and vomiting: its

etiology, treatment and prevention. Anesthesiology 1992;77:
162–84.

3. Lerman J. Surgical and patient factors involved in postoperative
nausea and vomiting. Br J Anaesth 1992;69:24S–32S

4. Litman RS, Wu CL, Catanzaro FA. Ondansetron decreases eme-
sis after tonsillectomy in children. Anesth Analg 1994;78:
478–81.

5. Furst SR, Rodarte A. Prophylactic antiemetic treatment with
ondansetron in children undergoing tonsillectomy. Anesthesi-
ology 1994;81:799–803.

6. Ferrari LR, Donlon JV. Metoclopramide reduces the incidence of
vomiting after tonsillectomy in children. Anesth Analg 1992;75:
351–4.

7. Aapro Ms, Alberts DS. Dexamethasone as an antiemetic in
patients treated with cisplatine [letter]. N Engl J Med 1981;305:
520.

8. Wang JJ, Ho ST, Liu YH, et al. Dexamethasone reduces nausea
and vomiting after laparoscopic cholecystectomy. Br J Anaesth
1999;83:772–5.

9. Wang JJ, Ho ST, Liu HS, Ho CM. Prophylactic antiemetic effect
of dexamethasone in women undergoing ambulatory laparo-
scopic surgery. Br J Anaesth 2000;84:459–62.

10. Liu K, Hsu CC, Chia YY. The effective dose of dexamethasone
for antiemesis after major gynecological surgery. Anesth Analg
1999;89:1316–8.

11. Pappas AS, Sukhani R, Hotaling AJ, et al. The effect of preop-
erative dexamethasone on the immediate and delayed postop-
erative morbidity in children undergoing adenotonsillectomy.
Anesth Analg 1998;87:57–61.

12. April MM, Callan ND, Nowak DM, Hausdorff MA. The effect of
intravenous dexamethasone in pediatric adenotonsillectomy.
Arch Otolaryngol Head Neck Surg 1996;122:117–20.

13. Splinter WM, Roberts DJ. Dexamethasone decreases vomiting
by children after tonsillectomy. Anesth Analg 1996;83:913–6.

14. Splinter WM, Rhine EJ. Low-dose ondansetron with dexametha-
sone more effectively decreases vomiting after strabismus surgery
in children than does high-dose ondansetron. Anesthesiology
1998;88:72–5.

15. Haynes R. Adrenocorticotropic hormone: adrenocortical ste-
roids and their synthetic analogs-inhibitors of the synthesis and
actions of adrenocortical hormones. In: Goodman Gilman A,
Gilman LS, Rall TW, Murad F, eds. The pharmacological basis of
therapeutics 8th ed. New York: Pergamon Press, 1990:1447–8.

16. Ohlms LA, Wilder RT, Weston B. Use of intraoperative cortico-
steroids in pediatric tonsillectomy. Arch Otolaryngol Head
Neck Surg 1995;121:737–42.

17. Catlin FI, Grimes WJ. The effect of steroid therapy on recovery
from tonsillectomy in children. Arch Otolaryngol Head Neck
Surg 1991;117:649–52.

18. Volk MS, Martin P, Brodsky L, et al. The effect of preoperative
steroids on tonsillectomy patients. Otolaryngol Head Neck Surg
1993;109:726–30.

19. Leach J, Manning S, Schaefer S. Comparison of two methods of
tonsillectomy. Laryngoscope 1993;103:619–22.

ANESTH ANALG PEDIATRIC ANESTHESIA AOUAD ET AL. 639
2001;92:636–40 IV DEXAMETHASONE FOR ADENOTONSILLECTOMY



20. Weimert TA, Babyak JW, Richter HJ. Electrodissection tonsillec-
tomy. Arch Otolaryngol Head Neck Surg 1990;116:186–8.

21. Rich W, Abdulhayoglu G, Di Saia PJ. Methylprednisone as
antiemetic during cancer chemotherapy: a pilot study. Gynecol
Oncol 1980;9:193–8.

22. Harris AL. Cytotoxic-therapy-induced vomiting is mediated via
enkephalin pathways. Lancet 1982;1:714–6.

23. Young S. Mechanism of decline in rat brain 5-hydroxytryptamine
after induction of liver tryptophan pyrrolase by hydrocortisone: roles
of tryptophan catabolism and kynurenine synthesis. Br J Pharmacol
1981;74:695–700.

24. Sagar S. The current role of antiemetic drugs in oncology: a
recent revolution in patient symptom control. Cancer Treat Rev
1991;18:95–135.

25. Honda S, Migita K, Hirai Y, et al. Induction of COX-2 expression
by nitric oxide in rheumatoid synovial cells. Biochem Biophys
Res Commun 2000;268:928–3.

26. Goodman LS, Gilman A, eds. The pharmacological basis of
therapeutics. 5th ed. New York: MacMillan, 1975:1487.

27. Melby JC. Drug spotlight program: systemic corticosteroid
therapy-pharmacology and endocrinologic considerations. Ann
Intern Med 1974;81:505–12.

28. Fisher DM. Surrogate endpoints: are they meaningful! Anesthe-
siology 1994;81:795–6.

29. Fisher DM. The “big little problem” of postoperative nausea and
vomiting: do we know the answer yet? Anesthesiology 1997;87:
1271–3.

640 PEDIATRIC ANESTHESIA AOUAD ET AL. ANESTH ANALG
IV DEXAMETHASONE FOR ADENOTONSILLECTOMY 2001;92:636–40


