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ABSTRACT

Objective: To compare the effect of gastric emptying with an orogastric tube and the effect of a single dose
of dexamethasone on the incidence of postoperative vomiting in children undergoing tonsillectomy.

Methods: Two hundred and ten patients of both genders, aged 1.5-14 years, who were scheduled to undergo
tonsillectomy with or without adenoidectomy were studied prospectively. Patients were randomized into three
groups. Group I included patients who underwent gastric aspiration with an orogastric tube prior to extubation
following surgery (n = 70). Group Il included patients who received dexamethasone 0.5 mg/kg intravenously
(maximum dose 8 mg) after the induction of anesthesia and before surgery (n = 70). Group Il included
patients who neither received dexamethasone nor underwent gastric aspiration (n = 70). Data on the number
of episodes of vomiting, total volume of emesis, administration of rescue prophylactic antiemetics were
recorded.

Results: The incidence of early postoperative vomiting (before discharge from recovery room) was not
significantly different between the three groups. The incidence of vomiting during stay on the ward (late
vomiting) was more frequent in group I and I1l1. The mean number of episodes of vomiting in the three groups
was 2.4, 2.2 and 2.3 respectively. The mean volume of emesis for the patients who experienced postoperative
vomiting was similar in the three groups (183 ml, 176 ml and 180 ml respectively). Prophylactic antiemetic
rescues were required in 13% of group I, 4% in group 11 and 10% in group I1l. The time to the first oral intake
and duration of intravenous hydration was significantly shorter in the dexamethasone group than in the other
two groups.

Conclusion: Prophylactic intra operative single dose of dexamethasone decreases the incidence of
postoperative vomiting, and accelerates the return to normal diet in children undergoing tonsillectomy.
Aspiration of gastric contents with an orogastric tube does not decrease postoperative vomiting, mean number
of vomiting episodes and the volume of emesis. Routine use of orogastric tube placement for gastric aspiration
following pediatric tonsillectomy is not advisable.
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Introduction performed ambulatory surgical procedures in

Tonsillectomy is one of the most frequently children and is associated with an incidence of
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postoperative vomiting ranging between 40%-
73%."9 The incidence of postoperative emesis is
more frequent in pediatric patients than in adults.®

Within the pediatric population, postoperative
emesis increases with age to reach a peak incidence
in the preadolescent 11-14 year age group.® Also,
postoperative vomiting depends on many factors
including the age, anesthetic care, postoperative
management, concurrent drugs and the type of
surgery. The incidence of vomiting after strabismus,
tonsillectomy or orchidopexy is greater than it is
after extremity or orthopedic surgery. Some of these
factors, such as age and surgical procedure, cannot
be altered.®

Anesthesiologists and  otolaryngologists are
seeking methods that will minimize this problem,
especially in day care surgical programs. Thus,
prophylactic antiemetic therapy is indicated in this
high-risk group of children.

In response to this "Big ‘Little’ Problem",®
multiple studies have investigated the effects of
newer anesthetic agents and antiemetic prophylaxis
on postoperative vomiting.®*¥ In general, the results
of these studies have been mixed. Marginal
improvements, unfavorable adverse effect profiles,
and high costs have limited the universal adoption of
any single protocol.

The wuse of gastric aspiration in reducing
postoperative vomiting has been advocated in the
older medical literature and several review
articles.***® However, recent studies have failed to
demonstrate any benefit of gastric aspiration in
reducing postoperative vomiting in gynecologic or
general surgical patients.®"*®

Dexamethasone was first reported to be an
effective antiemetic drug in patients receiving
cancer chemotherapy.®® Recently, dexamethasone
has been found to have a prophylactic effect on
postoperative vomiting in adults undergoing
laparoscopic and gynecological surgery®?? and in
children undergoing tonsillectomy and strabismus
surgery.®®%29 " 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
hours.®® Also, it has combined antiemetic and anti-
inflammatory  effects that may  decrease
postoperative edema and subsequently 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
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tonsillectomy.®  This controversy may be
attributed to the wide range of dosage of
dexamethasone as well as the wide variety of
anesthetic techniques used.

The purpose of this study was to compare the
effect of gastric emptying with an orogastric tube
and the effect of a single dose of dexamethasone on
the incidence of postoperative vomiting in children
undergoing tonsillectomy.

Methods

Two hundred and ten patients of both genders,
aged 1.5-14 years scheduled to undergo
tonsillectomy with or without adenoidectomy at
Prince Hashem Bin Al-Hussein hospital and
Princess Haya Al-Hussein Hospital during the
period between July 2005 and June 2006 were
studied prospectively.

The indications for tonsillectomy were chronic
tonsillitis, recurrent episodes of acute tonsillitis
and/or hyperplastic obstructive tonsils causing sleep
apnea syndrome.

Children who received antiemetics or steroids
within 24 hours before surgery were excluded from
the study. Also, children in whom steroid
administration was contraindicated and children
with any remarkable history of gastrointestinal
disorders were excluded.

Patients were randomized into three groups:

Group | included patients who underwent gastric
aspiration with an orogastric tube prior to extubation
following surgery (n=70).

Group Il included patients who received
dexamethasone 0.5 mg/kg IV (maximum dose, 8
mg) after the induction of anesthesia and before
surgery (n=70).

Group I included patients who neither received
dexamethasone nor underwent gastric aspiration
(n=70).

Patients fasted from midnight and were not given
any premedications. The anesthetic protocol was
standardized throughout the study and all the
operations were performed by two surgeons in the
above mentioned hospitals employing the standard
dissection technique. The bleeding was controlled
by bipolar diathermy or ligation. In group I, an
orogastric tube was placed postoperatively under
direct visualization and the gastric contents were
aspirated prior to emergence from anesthesia. A
mouth gag was in place at the time of suctioning.
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Table I. Demographic and surgical data

Characteristics Group | Group |1 Group I
(n=70) (n=70) (n=70)
Age (yr) 5.3+2.1 5.242.2 5.1+2.2
Weight (kg) 19.745.8 20.3£5.5 20.0+5.3
Sex (male/female) 38/32 41/29 39/31
Type of surgery
- Tonsillectomy 22 20 19
-Adenotonsillectomy 48 50 51
Duration of surgery (min) 14.8+3.1 14.6+4.4 15.1+34
Duration of anesthesia (min) 38.1+7.3 39.2+5.1 38.2+6.1
Blood loss (ml) 12+4 13+2 13+4
Values are expressed as number (n), or mean (x SD).
Table I1. Recovery characteristics during the first twenty-four hours
Recovery Characteristics Group | Group Il Group I
(n=70) (n=70) (n=70)
Early vomiting (before discharge from recovery 10 8 11
room) (14%) (11%) (16%)
Late vomiting (following discharge from recovery 14 4 15
room and up to 24 hours) (20%) (6%) (21%)
The mean number of episodes of vomiting 24 2.2 2.3
The mean volume of emesis (ml) 183 176 180
Prophylactic antiemetic rescues 9 3 7
(13%) (4%) (10%)
Time to first oral intake (hours) 54+17 3.2+1.38 51+21
Duration of 1V hydration (hours) 134+ 2.1 9.2+ 2.7 12.8+£2.4

The 70 patients in group Il received
dexamethasone 0.5 mg/kg IV after the induction of
anesthesia and before surgery. In group Ill, the
patients underwent tonsillectomy without receiving
dexamethasone or gastric aspiration.

All children were transferred to the recovery room
where standard monitoring was established, and
they were observed for two hours. The incidence of
vomiting was recorded by the nurse in the recovery
room who was unaware of the groups of patients or
the purpose of the study. Vomiting was defined as
the forceful expulsion of gastric contents from the
mouth. Retching and nausea were not considered
vomiting for the purpose of this study.

After transfer to the ward, a soft diet was offered
to all children during their hospital stay. Also, a
maintenance intravenous infusion was kept until
their oral intake was judged adequate (oral ingestion
of 100ml of fluids and 100ml of soft food within
four hours). Patients who vomited more than twice
in the hospital were treated with
metochlorpropamide  0.15mg/kg  intravenously.
Rectal paracetamol 30 mg/kg was administered to
all children every six hours. Patients were observed
for 24 hours after their surgery.
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Data on the number of episodes of vomiting, total
volume of emesis, administration of rescue
prophylactic antiemetics were recorded.

Results

A total of 210 patients were entered in the study.
They were randomized into three groups with 70
patients in each group. Demographic characteristics
of the patients, anesthetic duration, and duration of
surgery, type of surgery and the amount of
intraoperative blood loss were not different between
the three groups (Table I).

The incidence of early postoperative vomiting
(before discharge from recovery room) was not
significantly different between the three groups; ten
patients (14%) in the group | compared with eight
patients (11%) in group Il and eleven patients (16%)
in group 111

The incidence of vomiting during stay on the ward
(late vomiting) was more frequent in group I and I11.
Only four (6%) patients in the dexamethasone group
vomited once during the late postoperative period
(on the ward) compared with 14 patients (20%) in
group | and 15 patients (21%) in group Il (Table

).
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The mean number of episodes of vomiting in the
three groups was 2.4, 2.2 and 2.3 respectively. The
mean volume of emesis for the patients who
experienced postoperative vomiting was similar in
the three groups (183 ml, 176 ml and 180 ml
respectively). Prophylactic antiemetic rescues were
required in 13% of group I, 4% in group Il and 10%
in group IlI.

The time to the first oral intake and duration of
intravenous hydration was significantly shorter in
the dexamethasone group than in the other two
groups.

Discussion

Postoperative vomiting represents the most
common complication of pediatric tonsillectomy and
adenoidectomy. Despite advances in anesthetic and
surgical technique, incidences as high as 75% have
been reported."*2" Persistent vomiting is costly
both in terms of financial effect and potential
medical sequelae.(**® The cause of postoperative
vomiting in the pediatric population is thought to be
multifactorial with patient characteristics, anesthetic
medications, surgical manipulation, and
postoperative care all hypothesized to be
contributing factors.®42729

The use of a gastric tube to decompress the
stomach is generally believed by anaesthetists to be
an effective way of decreasing postoperative nausea
and vomiting. This belief has made its way into
review articles®3? and textbooks® although in the
only study that has addressed the issue in a
controlled manner, Hovorka et al.“® studied 201
patients who underwent hysterectomy and showed
no statistically significant difference in the incidence
of vomiting between patients who underwent
postoperative gastric aspiration and patients who did
not (79% vs. 70% respectively). Trepanier and
Isabel“” actually demonstrated a higher incidence of
vomiting in patients who underwent postoperative
gastric aspiration with an orogastric tube (17% vs.
6.8%) in a study of 256 ambulatory general surgical
patients." Older studies show conflicting results,
some showing a beneficial effect,™ while others
reported either no effect"®® or even a deleterious
one.®¥

The efficacy of gastric aspiration in reducing post
tonsillectomy vomiting is available indirectly from
several studies. Ferrari and Donlon® and Furst and
Rodarte® in their investigations of the role of
prophylatic  antiemetics in  reducing  post
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tonsillectomy vomiting, required all patients,
including the control groups, to undergo gastric
aspiration. The incidence of vomiting in these
control groups was high (62% and 70%,
respectively). In comparison, three similar studies
evaluating prophylactic antiemetics were designed
so that no patients underwent gastric aspiration. The
control groups of these studies also had high
incidences of post tonsillectomy vomiting (54%-
73%).489  Although experimental and surgical
variables preclude the direct statistical comparison
of these studies, they seem to indicate that gastric
aspiration may not significantly affect the incidence
of post tonsillectomy vomiting. Our results show
that aspiration of stomach contents in patients in
group | did not decrease the incidence of
postoperative vomiting, the number of episodes of
vomiting, or total volume of emesis.

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.®”  Dexamethasone exerts an
antiemetic action via prostaglandin antagonism,
release of endorphins, and tryptophan depletion.®®
However, it is not clear whether in this procedure
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.

Several published studies failed to demonstrate
any beneficial effect of dexamethasone on the
incidence of postoperative vomiting or the degree of
pain after tonsillectomy in children.®*" These
studies included a limited number of children and
were not standardized for both the anesthetic
technique and other perioperative factors.

April et al® found that treatment with IV
dexamethasone (1lmg/kg up to 16mg) in children
before electrocautery tonsillectomy and
adenoidectomy decreases morbidity and increases
early postoperative oral intake. Pappas et al®
observed a decrease in the overall incidence of
postoperative vomiting, especially during the 24
hours after discharge, as well as an improvement in
the postoperative quality of oral intake in children
undergoing tonsillectomy who received
dexamethasone 1mg/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.

In Splinter and Roberts’ study,® dexamethasone
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decreased vomiting in children after tonsillectomy
both during early post anesthesia recovery and
delayed (24 hour) recovery.

In the present study, the incidence of vomiting
during stay on the ward (late vomiting) was less
frequent in the dexamethasone group while the
incidence of early vomiting (in recovery room) was
not significantly different between the three groups.
Also the time to the first oral intake and duration of
intravenous hydration was significantly shorter in
the dexamethasone group than in the other two
groups and the need for prophylactic antiemetic
rescues were less in dexamethasone group. On the
other hand, we found that the mean number of
vomiting episodes and the volume of emesis for the
patients who experienced postoperative vomiting
were similar in the three groups.

Conclusion

Prophylactic intra operative single dose of
dexamethasone decreases the incidence of
postoperative vomiting, and accelerate the return to
normal diet in children undergoing tonsillectomy.

Aspiration of gastric contents with an orogastric
tube does not decrease postoperative vomiting,
mean number of vomiting episodes and the volume
of emesis. Routine use of orogastric tube placement
for gastric aspiration  following  pediatric
tonsillectomy is not advisable.

References

1. Litman RS, Wu CL, Catanzaro FA. Ondansetron
decreases emesis after tonsillectomy in children.
Anesth Analg 1994; 78: 478-481.

2. Furst SR, Rodarte A. Prophylactic antiemetic
treatment with ondansetron in children undergoing
tonsillectomy. Anesthesiology 1994; 81: 799-803.

3. Ferrari LR, Donlon JV. Metochlorpropamide
reduces the incidence of vomiting after
tonsillectomy in children. Anesth Analg 1992; 75:
351-354.

4. Rose JB, Watcha MF. Postoperative nausea and
vomiting in pediatric patients. Br J Anaesth 1999;
83: 104-117.

5. Watcha MF, White PF. Postoperative nausea and
vomiting: its etiology, treatment and prevention.
Anesthesiology 1992; 77: 162-184.

6. Ku CM, Ong BC. Postoperative Nausea and
Vomiting: a Review of Current Literature.
Singapore Med J 2003; 44(7): 366-374.

7. Pandit UA, Malviya S, Lewis IH. Vomiting after
outpatient tonsillectomy and adenoidectomy in

20

children: the role of nitrous oxide. Anesth Analg
1995; 80: 230-233.

8. Khosrou HN, Hashemi SJ, Montazar K, et al.
comparison of metoclopramide, dexamethasone,
and there combination for prevention of
postoperative nausea and vomiting in strabismus
surgery. Medical Journal of Islamic Academy of
Sciences 2000; 13(1): 31-33.

9. Splinter WM, Roberts DJ. Dexamethasone
decreases vomiting by children after tonsillectomy.
Anesth Analg 1996; 83: 913-916.

10. Celiker V, Ornek N, Canbay O. Minimum
effective dose of dexamethasone for preventing
nausia and vomiting after adenotonsillectomy. J
ankra medical school 2003; 25(1): 21-25.

11. Malde AD, Sonawane VS, Jagtap SR. Effect of
dexamethasone on posttonsillectomy morbidities.
Indian J Anaesth 2005; 49 (3): 202-207.

12.Elhakim M, Naglaa MA, Inas R, et al.
Dexamethasone reduces postoperative vomiting
and pain after pediatric tonsillectomy. Can J
Anaesth 2003; 50: 392-397.

13. Greenspun JC, Hannallah RS, Welborn LG,
Norden JM. Comparison of sevoflurane and
halothane anesthesia in children undergoing
outpatient ear, nose, and throat surgery. J Clin
Anesth 1995; 7: 398-402.

14. Pasternak LR. Anesthetic considerations in
otolaryngological and ophthalmological outpatient
surgery [review]. Int Anesthesiol Clin 1990; 28: 89-
100.

15. Smessaert A, Schehr CA, Artusio JF Jr. Nausea
and vomiting in the immediate postanesthetic
period. JAMA 1959; 170: 2072-2076.

16.Dent SJ, Ramachandra V, Stephen CR.
Postoperative vomiting: incidence, analysis, and
therapeutic  measures in 3000 patients.
Anesthesiology 1955; 16: 564-572.

17. Trepanier CA, lIsabel L. Perioperative gastric
aspiration increases postoperative nausea and
vomiting in outpatients. Can J Anaesth 1993; 40:
325-328.

18.Hovorka J, Korttila K, Erkola O. Gastric
aspiration at the end of anaesthesia does not
decrease postoperative nausea and vomiting.
Anaesth Intensive Care 1990; 18: 58-61.

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

20. Wang JJ, Ho ST, Liu YH, et al. Dexamethasone
reduces nausea and vomiting after laparoscopic
cholecystectomy. Br J Anaesth 1999; 83: 772-775.

21.Wang JJ, Ho ST, Liu HS, Ho CM. Prophylactic
antiemetic effect of dexamethasone in women
undergoing ambulatory laparoscopic surgery. Br J
Anaesth 2000; 84: 459-462.

JOURNAL OF THE ROYAL MEDICAL SERVICES
Vol. 16 No.1  April 2009



22.Liu K, Hsu CC, Chia YY. The effective dose of
dexamethasone for antiemesis after major
gynecological surgery. Anesth Analg 1999; 89:
1316-1318.

23. Pappas AS, Sukhani R, Hotaling AJ, et al. The
effect of preoperative dexamethasone on the
immediate and delayed postoperative morbidity in
children undergoing adenotonsillectomy. Anesth
Analg 1998; 87: 57— 61.

24. April MM, Callan ND, Nowak DM, Hausdorff
MA. The effect of intravenous dexamethasone in
pediatric adenotonsillectomy. Arch Otolaryngol
Head Neck Surg 1996; 122: 117-120.

25.Haynes R.  Adrenocorticotropic  hormone:
Adrenocortical steroids 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; 1447-144 8.

26. Splinter WM, Rhine EJ. Prophylaxis for vomiting
by children after tonsillectomy: Ondansetron
compared with perphenazine. Br J Anaesth 1998;
80: 155-158.

27.Carithers JS, Gebhart DE, Williams JA.
Postoperative risks of pediatric
tonsilloadenoidectomy. Laryngoscope 1987; 97:
422-429.

JOURNAL OF THE ROYAL MEDICAL SERVICES
Vol. 16 No.1  April 2009

28. Hirsch J. Impact of postoperative nausea and
vomiting in the surgical setting [review].
Anaesthesia 1994; 49(suppl): 30-33.

29. Kenny GN. Risk factors for postoperative nausea
and vomiting [review]. Anaesthesia 1994;
49(suppl): 6-10.

30.Palazzo MGA, Strunin L. Anaesthesia and
emesis. I. Etiology. Can Anaesth Soc J 1984; 31:
178-187.

31.Palazzo MGA, Strunin L. Anaesthesia and
emesis. Il. Prevention and management. Can
Anaesth Soc J 1984; 31: 407-415.

32. White PF, Shafer A. Nausea and vomiting: causes
and prophylaxis. Seminars in Anesthesia 1987; 6:
300-308.

33.Cotter J. Complications of recovery from
anesthesia. In: Hazards and Complications of
Anaesthesia. London: Churchill Livingstone 1987;
294-310.

34.Holmes CM. Post-operative vomiting after
ether/air anaesthesia. Anaesthesia 1965; 20: 199-
206.

35. Harris AL. Cytotoxic-therapy-induced vomiting is
mediated via enkephalin pathways. Lancet 1982; 1:
714-716.

21



