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Background: Postoperative nausea and vomiting (PONV) is still a common and major
complication for surgical patients, which may delay post-anesthetic care unit
discharge, prolong hospital stay and thus increase the cost of hospitalization.
It is understood that PONV is a multi-factorial outcome and occurs more
often with general anesthesia than with other anesthetic methods.
Prophylactic administration of antihistamines, antidopaminergics, anticholin-
ergics, phenothiazines, serotonin antagonist, steroids and even acupuncture
has been shown to be effective. However, expenses and side effects of these
agents have also been a concern for clinical doctors. The aim for this
prospective study was to find an agent that is cost effective and side effect
free (or at least with a low incidence of side effects) for the prevention of
PONV.

Methods: A total of 700 adult surgical patients who planned to have surgery under gen-
eral anesthesia were enrolled in this double-blinded, randomized and place-
bo-controlled study. Group P received the placebo (0.9% normal saline 2 ml)
and Group D received 10 mg dexamethasone intravenously right before the
induction of anesthesia.

Results: We found that during the postoperative period of 1-8 h, patients in Group D
reported a lower incidence of PONV (24%) than those in Group P (39%, p <
0.001). Patients in Group D also requested less rescue anti-emetic (17%)
than those in Group P (30%, p < 0.05). The same phenomenon was also
noted in the 8-to-24-hour interval (PONV 4% vs. 12%, p < 0.05 and rescue
anti-emetic 3% vs. 9%, p < 0.05 in Group D vs. Group P, respectively.)

Conclusions: We conclude that the prophylactic intravenous administration of 10 mg dex-
amethasone immediately before the induction of anesthesia is effective in
preventing PONV in the general surgical adult patient population.
(Chang Gung Med J 2006;29:175-81)
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Although better anesthetic technique, short-acting
anesthetic agents and better anti-emetic drugs

have been used to reduce the incidence of postopera-
tive nausea and vomiting (PONV), PONV is still a
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common and major complication for surgical
patients. Although PONV is not fatal, it is an
unpleasant, distressing and common problem that
may decrease patient satisfaction, delay post-anes-
thetic care unit discharge, prolong hospital stay and
thus increase the total cost of patient care and hospi-
talization. It is understood that PONV is a multi-fac-
torial outcome comprised of patient, surgical, and
anesthetic factors. Published evidence suggests that
patients who are non-smoking, female, young, or
obese, and those with history of motion sickness or
PONV; surgical procedures that are prolonged, use
intra-operative and/or postoperative narcotics,
involve the oro-pharynx, auditory system, eyes, or
intra-abdominal surgery; as well as the type of pre-
anesthetic medication and gastric distention during
the course of anesthesia all contribute to PONV.
General anesthesia, in comparison to other anesthetic
methods, carries a higher incidence of PONV.(1-5)

Prophylactic administration of antidopaminer-
gics (e.g., droperidol, metoclopramide), antihista-
mines (e.g., promethazine, dimenhydrinate), anti-
cholinergics (e.g., scopolamine), phenothiazines
(e.g., promethazine, prochlorperazine), serotonin
antagonist (especially 5-HT3 antagonist, e.g.,
ondansetron, dolasetron, granisetron) and steroids
(e.g., dexamethasone, betamethasone) has been
shown to be effective for the prevention of PONV.
Simple acupuncture procedures also have the same
effects.(6) Because 5-HT3 antagonists are expensive,
universal use for the prevention of PONV is not cost
effective. On the other hand, the side effects of the
less expensive medication, including sedation, dys-
phoria, and extra-pyramidal tract syndrome, lead to
only conservative applications of the medication.
The aim of the study was to find an agent that is
cost-effective, free of side effects, or at least with a
low incidence of side effects for this troublesome
postoperative complication.

Dexamethasone has been shown to have anti-
emetic effects by many means, not limited to PONV
but also for nausea and vomiting induced by
chemotherapy for the treatment of cancer. Most of
the trials for PONV were limited to selected cases
and/or specific patient populations.(7-11) We designed
this study to evaluate the anti-emetic effect of 10 mg
dexamethasone in the prevention of PONV in the
general surgical adult patient population.

METHODS

The study was conducted with the appropriate
institutional approval, and written informed consent
was obtained from each patient. A total of 700 ASA
physical status I-II surgical patients, about to under-
go surgery under general anesthesia, were enrolled in
this randomized, double-blinded, placebo-controlled
study. The randomization was achieved using the
envelope method (700 envelopes, 350 stated as con-
trol group and 350 stated as study group were polled
together. The researcher picked one of these
envelopes after the patient agreed to enroll into the
study). Patients who had suffered from significant
medical diseases; had received anti-emetics within
24 hours before surgery; had history of immuno-sup-
pression, significant esophageal-gastric reflux,
Cushing’s syndrome, or liver/renal diseases; and
those who presented difficult intubation during
induction of anesthesia were excluded from our
study. Patients were assigned randomly into two
groups: Group P received 2 ml 0.9% normal saline
intravenously as a placebo 1 minute before the
induction of anesthesia, and Group D received 10 mg
dexamethasone (Veterans Pharmaceutical Plant,
Taiwan. 5 mg/ml/amp) intravenously 1 minute before
the induction of anesthesia. 

We used 3 µg/kg Fentanyl, 30 mg 2% xylocaine
and 2 mg/kg propofol for the induction of anesthesia.
Tracheal intubation was facilitated with 0.8 mg/kg
rocuronium. Anesthesia was maintained with 2% to
5% sevoflurane (inspired concentration) in oxygen to
keep stable vital signs. Supplemental analgesia was
provided with 50 to 100 µg boluses of fentanyl if
signs of inadequate anesthesia were noted.
Additional muscle relaxants were administered as
required. At the cessation of the surgery, antagonists
to residual neuromuscular blocks were given only to
those in need. All of the patients were extubated
before they were sent to the post-anesthetic care unit
(PACU).

All patients were closely observed for at least 1
hour in the PACU. During their stay in the PACU,
vital signs, such as blood pressure, heart rate, and
respiratory rate, were monitored every 5 minutes and
oxygen saturation was monitored continuously.
Patients were transferred to the postoperative ward
for further observation if their conditions were sta-
ble. We prescribed 50 mg intramuscular meperidine
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for post-operative pain control, which was given
every 4 hours as requested. 

The incidence of PONV and the intensity of
postoperative pain were recorded on arrival in the
PACU and, subsequently, during the 1-to-8-hour, 8-
to-24-hour, and longer than 24-hour intervals (only
in those who had PONV in the 8-to-24-hour interval)
in the ward. Nausea was defined as a subjectively
unpleasant sensation associated with the awareness
of the urge to vomit. Vomiting was the forceful
expulsion of gastric contents from the mouth. Nausea
and vomiting were evaluated on a three-point ordinal
scale (0 = none, 1 = nausea, 2 = vomiting). If
patients experienced nausea for 30 minutes or more
than one emetic episode within 15 minutes, rescue
anti-emetic treatment consisting of 10 mg metoclo-
pramide intramuscularly was given as the patient
requested every 8 hours. Pain scores were measured
at rest (supine) using a 10 cm visual analog scale
(VAS; 0 = no pain, 10 = most severe pain). Duration
of the hospital stay and the incidence of side effects
(itching, urinary retention, headache, sedation and
others if mentioned) were recorded.

Data were reported as mean SD. The demo-
graphic characteristics of the two groups were statis-
tically compared using chi square analysis, or analy-
sis of variance followed by Student’s t-test, corrected
for multiple comparisons. Because repeated assess-
ments were performed during follow-up period, we
used logistic regression models with the Generalized
estimating equations (PROC GENMOD in SAS sta-
tistical software) to analyze the repeated assessments
made at the various follow-up periods. Differences
were considered to be statistically significant if p <
0.05.

RESULTS

Data obtained from the 700 patients (350 in
each group) were analyzed. The incidence of back-
ground factors and factors related to operation and
anesthesia, which may modify PONV, did not differ
between the two groups (Table 1).

During the 24-hour study, arterial pressure, heart
rate and respiratory frequency were stable and there
were no significant differences between the groups.
No patient demonstrated a SpO2 < 90%.

PONV during the different observation time
intervals are presented in Table 2. We used the total

Table 1. Demographic Data

Group P Group D

n 350 350
Age (year) 51 15 52 15
Height (cm) 161 8 160 7
Weight (kg) 65.2 7.1 61.7 6.7
Female 227 (65) 211 (60)
Male 123 (35) 139 (40)
History of MS or PONV 115 (33) 128 (37)
Smoker 87 (25) 91 (26)
Duration of anesthesia (min) 170 28 163 31
Perioperative fentanyl (ug) 167 47 177 48
Surgical type

Otolaryngologic 46 (13) 48 (14)
Orthopedic 92 (26) 98 (28)
Ophthalmologic 11 (3) 13 (4)
Laparoscopy 74 (21) 75 (22)
Laparotomy 71 (20) 64 (19)
Other 56 (16) 52 (15)

Abbreviations: Group P: placebo group; Group D: dexametha-
sone group. MS: motion sickness; PONV: postoperative nausea
or vomiting.
Values are given as mean SD or n (%), as appropriate.
There were no significant differences between the groups in any
variable.

Table 2. Incidence of Nausea and Vomiting after Surgery

Group P Group D p value

In the PACU (0-1 h postoperatively)
Nausea 14   (4) 19   (5)
Vomiting 39 (11) 18   (5)
Total 53 (14) 37 (11) NS
Rescue antiemetics 41 (12) 24   (7) NS

In the ward (1-8 h postoperatively)
Nausea 41 (12) 31   (9)
Vomiting 96 (27) 54 (15)
Total 137 (39) 85 (24) < 0.05
Rescue antiemetics 106 (30) 61 (17) < 0.05

In the ward (8-24 h postoperatively)
Nausea 18   (5) 3   (1)
Vomiting 25   (7) 11   (3)
Total 43 (12) 14   (4) < 0.05
Rescue antiemetics 30   (9) 11   (3) < 0.05

In the ward ( > 24 h postoperatively)
Nausea 1   (1) 2   (1)
Vomiting 7   (2) 1   (1)
Total 8   (2) 3   (1) NS
Rescue antiemetics 3   (1) 0   (0) NS

Abbreviations:  Group P: placebo group; Group D: dexamethasone
group.
Values are given as n (%).
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incidence of nausea and vomiting to present PONV.
The incidence of PONV between the two groups was
not significantly different during their stay in the
PACU (within 1 hour post-operatively). A lower
incidence of PONV (24%) was noted in Group D
patients than those in Group P (39%, p < 0.001) dur-
ing the 1-8 hour post-operatively time interval.
Patients in Group D also requested less rescue anti-
emetic (17%) than those in Group P (30%, p < 0.05).
The same phenomenon was also noted in the 8-to-
24- hour interval (PONV 4% vs. 12%, p < 0.05 and
rescue anti-emetic 3% vs. 9%, p < 0.05 in Group D
vs. Group P, respectively). Late incidence of PONV
(defined as PONV noted after 24 hours post-opera-
tively) was low in our study group and shown no sig-
nificant differences between the two groups.

The mean pain scores as well as the require-
ments for rescue analgesics were similar in the two
groups. None of the patients experienced any side
effects related to dexamethasone or metoclopramide.

DISCUSSION

Many articles have been published suggesting
the use of dexamethasone as a prophylactic anti-
emetic for PONV.(8-13) However, most of those studies
only included patients considered to be at “high risk”
for developing PONV. Study designs that analyze
specific surgical procedures or restricted patient pop-
ulations have recently been criticized.(14-16) In fact,
large prospective investigations have shown that the
different incidences of PONV were mainly caused by
the associated risk factors and not by the operation
itself.(15) Therefore, we used Apfel’s simplified risk
score instead of selecting patients undergoing just
one type of surgery to identify patients with an
increased risk.(17)

The results of our study suggest that prophylac-
tic administration of 10 mg intravenous dexametha-
sone given before induction of anesthesia is effective
in decreasing the incidence of PONV, with no delay
in PACU discharge. When compared with the place-
bo, the incidence of PONV during the observation
period of 1-8 hour decreased from 39% to 24% and
during the observation period of 8-24 hour decreased
from 12% to 4% in patients who received dexam-
ethasone before induction. In our study, the types of
surgery and the number of risk factors were similar
among the groups (Table 3). Since we standardized

the anesthesia protocol, we believe that the differ-
ences in these two groups with respect to PONV
were directly related to the prophylactic administra-
tion of dexamethasone. The reasons the differences
in PONV were not significant during the PACU may
due to the short PACU stay (1 hour) and insignificant
data were obtained during this short period.

The minimum effective dose of dexamethasone
for the prevention of PONV was suggested to be 2.5
mg for major gynecological surgery,(18) however, an 8
to 10 mg dose of dexamethasone was most frequent-
ly used.(19-24) Because of the wide variety of surgical
procedures in our study and we wanted to observed
the side effect profiles, we chose a 10 mg dose in our
study.

The exact mechanism by which dexamethasone
exerts an anti-emetic action is still unknown, but it
may involve central inhibition of prostaglandin syn-
thesis or a decrease in serotonin turnover in the cen-
tral nervous system.(25,26) Nevertheless, 10 mg dexam-
ethasone, when given intravenously, is prophylacti-
cally effective for PONV when administered before
induction of anesthesia. However, whether smaller
doses of dexamethasone have the similar effects still
need to be evaluated.

The long-term administration of corticosteroids
causes side effects such as additional wound infec-
tion, glucose intolerance, adrenal suppression, super-
ficial ulceration of gastric mucosa, and delayed heal-
ing.(27) However, a single dose of dexamethasone is
considered safe.(7,8,10) In this current study, except for
a burning and/or itching sensation which was noted
in the urinary tract (which may disappear sponta-

Table 3. Postoperative VAS Pain Scores and Meperidine
Consumption

Group P Group D

In the ward (at 12 h postoperatively)

VAS 3.5 0.9 3.7 1.2

Meperidine consumption 21.2 2.9 22.3 2.5

In the ward ( 24 h after surgery)

VAS 2.9 1.2 3.1 1.2

Meperidine consumption 12.4 1.7 11.7 1.5

Abbreviations: Group P: placebo group; group D: dexametha-
sone group. VAS: visual analog score
Values are given as mean SD.
There were no significant differences between the groups in any
variable.
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neously within minutes) in some of our patients
(55%, female:male = 4:1) when receiving dexam-
ethasone, no other obvious side effects accompany-
ing a single dose of 10 mg dexamethasone was found
(e.g., dysphoria, urinary retention, headache, seda-
tion, extra-pyramidal tract syndrome, wound infec-
tion or delayed wound healing). The cause of this
dexamethasone-induced urinary tract burning/itching
sensation is still unknown.

According to our data, a 10 mg intravenous dex-
amethasone, given immediately before the induction
of anesthesia, is cost-effective and produces few side
effects in the prevention of PONV in the general sur-
gical adult patient population. This may have bene-
fits in patient care and decrease the total medical
expenses.
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