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Summary

This study compares the anti-emetic effect of acupuncture with that of ondansetron and a placebo.
Ninety children undergoing dental treatment under general anaesthesia were randomly allocated to
one of the three equal groups, to receive acupuncture needle insertion, intravenous ondansetron
0.15 mg.kg~ " or a placebo. Parental satisfaction scores and the incidence of emetic episodes were
recorded. A significant difference was found in the number of patients who vomited and the total
number of the emetic episodes when comparing the two treatment groups with the placebo group
(p < 0.0001). A significant difference was also found between the treatment groups and the placebo
group with respect to parental satisfaction score (p < 0.03). We conclude that traditional Chinese

acupuncture is a valid non-pharmacological alternative anti-emetic treatment that can be

recommended as a prophylactic technique in children undergoing dental surgery under general

anaesthesia.
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Postoperative vomiting continues to be a significant
unpleasant side-effect of general anaesthesia in children,
causing patient discomfort and, as a result, parental distress
and dissatisfaction [1]. In addition, the occurrence of
postoperative vomiting may lead to dehydration, electro-
lyte imbalances, delayed discharge from hospital and
unscheduled hospital admissions [2].

Acupuncture has been reported to be effective as an
anti-emetic therapy in adults after surgery or chemo-
therapy [3]. Al-Sadi et al. [4] found that acupuncture at
the PCq point reduced the incidence of postoperative
nausea and vomiting in hospital from 65% to 35%, and
after discharge from 69% to 31%. Ondansetron is one of a
group of drugs that has been developed to antagonise
5-hydroxytryptamine type 3 (5HT3) receptors selectively.
It has been demonstrated to be more effective than
droperidol and metoclopramide in the prevention of
nausea and vomiting after minor surgery [5]. Ondanse-
tron in high doses (0.15 mgkg ') is effective in pre-
venting vomiting after surgery, particularly that occurring
after discharge from the hospital [6]. The incidence of
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vomiting was found to be significantly lower with
ondansetron (9%) than with placebo (35%) or droperidol
(32%) in children undergoing ambulatory surgery for
dental restoration in a study performed by Davis ef al. [7].
However, ondansetron may be associated with unpleasant
side-effects and is costly [8].

In order to study the prophylactic effect of acupuncture
at the PCg and CV3 sites on postoperative vomiting, we
designed a randomised, prospective study comparing this
treatment with ondansetron and placebo in children
undergoing outpatient dental procedures under general
anaesthesia.

Methods

After acquiring Local Research Ethics Committee
approval and written parental consent, 90 ASA Grade 1
children aged 4—12 years undergoing dental restoration
under general anaesthesia were randomly assigned to one
of the three equal groups to receive acupuncture,

ondansetron or a placebo. Exclusion criteria included:
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allergy to ondansetron; symptomatic medical illness;
any anti-emetic therapy within 7 days of surgery;
any infectious disease within the previous 2 weeks; local
infection near an acupuncture point. Children who
experienced any hypoxic (5,0, < 95%) or hypercapnic
(Fgcoz > 6.0 kPa) episodes during anaesthesia were also
excluded.

Heart rate, heart sounds (precordial stethoscope), non-
invasive systolic blood pressure, pulse oximetry, Fg/cO,
and temperature were recorded in all patients using an
AS/3 monitor (Datex, Finland). The general anaesthetic
technique employed was that used routinely for children
in our hospital: induction with halothane and nitrous
oxide in oxygen was performed in the presence of the
parents; an intravenous cannula was inserted after
induction; intravenous atracurium 0.5 mg.kg ' was
given to facilitate nasotracheal intubation; intravenous
atropine 0.02 mg.kg™'; anaesthesia was maintained with
halothane in 50% nitrous oxide in oxygen and fentanyl in
fractional doses of 1-2 pgkg ', the concentration of
halothane being adjusted to maintain blood pressure and
heart rate within 15% of baseline values. Ventilation was
adjusted to keep Fgico, in the range 4.5-5.5 kPa.
Residual neuromuscular block was reversed with intra-
0.02 mgkg™' and
0.06 mg.kg™'. At the end of surgery, all children received

1uptoa

venous  atropine neostigmine
rectal paracetamol in a dose of 25 mgkg
maximum dose of 750 mg.

Patients were assigned before induction of anaesthesia,

using a random number table, to one of three groups.

Acupuncture group

A sterile, single-use, 0.22-mm-diameter acupuncture
needle (Hawatto, Suzhou, China) was inserted bilaterally
at point PCy (Nei-Guan), situated in the Pericardium
Meridian and located 2 Cun proximal to the wrist,
between the flexor carpi radialis and palmaris longus
tendons. A Cun is a unit of traditional Chinese medicine
measurement, whereby 1 Cun is the breadth of the
patient’s thumb and 2 Cun is equal to three times the
diameter of the patient’s little finger A third needle was
inserted at point CVy3 (Shang Wen), situated in the
Conception Vessel Meridian, 1 Cun above the midpoint
between the umbilicus and the xiphisternum. These two
points are specifically designated in traditional Chinese
medicine for the treatment of vomiting [9, 10]. The
needles were inserted in a sterile fashion immediately after
induction of anaesthesia and remained in place for
15 min. They were removed in the induction room
before transfer to the operating theatre and the start of
surgery. One anaesthetist conducted the anaesthetic while
another anaesthetist, trained and licensed in traditional
Chinese medicine, performed the acupuncture needling.

928

Anaesthesia, 2001, 56, pages 927-932

Ondansetron group

These patients were given intravenous ondansetron
0.15 mgkg ', to a maximum dose of 8 mg, in normal
saline 50 ml as an infusion over 20 min

Placebo group

These patients were given an intravenous infusion of
normal saline 50 ml over 20 min. All patients were kept
in the induction room for a period of 15-20 min and
were transferred to the operating theatre without
intravenous drug infusions or acupuncture needles in
place.

At the end of surgery, all patients’ stomachs were
aspirated via an orogastric tube. The patients were given
an infusion of Ringer lactate solution at a rate of
4—6 mlkg™'. h™" from the start of surgery until success-
ful oral fluid intake. The intravenous cannula remained in
place until the child was discharged home. In both the
Post Anaesthesia Care Unit and in the Day Surgery Care
Unit, trained nurses assessed the number of postoperative
emetic episodes. All parents were given the same
definition of vomiting and emetic episodes and were
told how to complete a satisfaction score report. Vomiting
was defined as expulsion of any stomach contents through
the mouth, and an episode of retching was defined as an
attempt to vomit. An emetic episode was defined as a
single vomit or retch or a number of continual vomits
and/or retches [7]. Nausea, a subjective feeling of the
urge to vomit, is difficult to quantify in children, so it was
not assessed. The parents were contacted on the day of
surgery at home and on the first day after surgery by an
anaesthetist in order to determine the incidence of
postoperative emetic episodes at home. Parents were
asked if they were satisfied with the anti-emetic treatment
(yes or no) and they were asked to quantify their level of
satisfaction using a 10-point score (1 = very poor and
10 = excellent).

The children, parents, nurses and the anaesthetist
performing the telephone survey were unaware of the
subjects’ group allocation. Duration of anaesthesia was
recorded, as were the durations of stay in the Post
Anaesthesia Care Unit and the Day Surgery Care Unit.

Outcome measurements

The number of patients treated in the hospital for
vomiting, complications of vomiting, the incidence of
overnight admissions, the number of readmission days and
parental satisfaction scores were recorded. Patients from
any of the three groups with two or more emetic episodes
occurring in the Post Anaesthesia Care Unit or the Day
treated with
ondansetron 0.1 mg.kg™'. Postoperative pain was treated
by the anaesthetist in the Post Anaesthesia Care Unit with

Surgery Care Unit were intravenous
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Table 1 Demographic and other data. Values are mean (SD).

e Acupuncture vs ondansetron in postoperative vomiting

Ondansetron Acupuncture Placebo

(n = 30) (n = 30) (n = 30)
Age; years 6.6 (3) 7.2 (3) 7.4 (3)
Sex; Male: Female 18:12 14 : 16 17 : 13
Weight; kg 25.3 (8) 25.3 (8) 26.4 (9)
Duration of surgery; min 107.5 (39) 103.5 (33) 99.1 (25)
Time in Post Anaesthesia Care Unit; min 86 (30) 86.3 (32) 83 (31)
Time in Day Surgery Care Unit; min 288.5 (260) 301.7 (280) 276 (255)
Fentanyl dose given during surgery; ug 20.3 (11.2) 21.3 (10.4) 20.8 (12)
Fentanyl dose given after surgery; g 12 (5.3) 11 (5.6) 10 (6.5)

intravenous fentanyl 1-2 pg.kg™ ' in fractionated doses.
Pain experienced in the Day Surgery Care Unit was
treated with oral paracetamol up to 15 mgkg '. All
children were discharged to the Day Surgery Care Unit
when they achieved an Aldrete recovery score of 10 [11].
Patients were discharged from the hospital when they
achieved a score of =9 in the Modified Postanaesthesia
Discharge Scoring System [12]. The ability to tolerate
oral fluids was not included in the discharge criteria. All
children studied lived in the same area and returned to
their homes by car.

Statistical analysis

Comparisons of the incidence of emetic episodes and the
satisfaction scores between the three groups were
performed by Kruskal-Wallis analysis of variance, fol-
lowed by a corrected Mann—Whitney test. Comparison
of the fentanyl doses between the three groups was
performed using one-way analysis of variance. Associa-
tions between the number of patients who vomited and
parental satisfaction of three study groups were tested
using the Chi-squared test or Fisher’s test, as appropriate.
Two-tailed probability values < 0.05 were considered to
be significant. All tests were performed using SPSS for
Windows.

Results

Ninety patients were enrolled in the study. Three patients
in the acupuncture group were excluded from the study,
one who was given naloxone and two whose parents
could not be contacted after discharge. In the ondansetron
group, two patients were excluded from the study, one
because it was necessary to administer dexamethasone for
stridor and one whose parents could not be contacted.
Five children were therefore randomly added to the study,
three to the acupuncture group and two to the
ondansetron group, to bring the total number of patients
to 90. No patient from the placebo group was excluded.
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The three groups were comparable (Table 1). There
were no statistically significant differences in the time
spent in the Post Anaesthesia Care Unit or the Day
Surgery Care Unit between the three groups, nor in the
doses of fentanyl given during or after surgery.

There was a significant difference between the
acupuncture and ondansetron groups when compared
with the placebo group in the number of emetic episodes
occurring after discharge on the day of surgery
(p < 0.0001) (Table 2). A significant difference was also
noted in the overall proportion of patients experiencing
emetic episodes in the acupuncture and ondansetron
groups compared to the placebo group (p = 0.0004,
p = 0.001) (Fig. 1). There was no significant diftference
between the treatment groups and the placebo group in
the incidence of emetic episodes in the Post Anaesthesia
Care Unit (p = 0.3), in the Day Surgery Care Unit
(p = 0.1) and on the first day after surgery (p = 0.2)
(Table 2). Comparing the acupuncture group with the
ondansetron group in the various phases of the study (Post
Anaesthesia Care Unit, Day Surgery Care Unit, on the
day of surgery after discharge and on the first day after
surgery), there were no statistically significant differences

Table 2 Incidence of postoperative emetic episodes. Values are
number of patients [number of episodes].

Acupuncture Ondansetron Placebo

(n = 30) (n = 30) (n = 30)
Post Anaesthesia Care Unit 4 [5] 2 [3] 6 [8]
Treatment needed 1 1 1
Day Surgery Care Unit 3[3] 41[4] 8 [13]
Treatment needed 1 1 4
Admission required 1 1 1
Day of surgery after discharge 3 [3] 2 [3] 14 [19]*
First day after surgery 2 (2] 2 [2] 5 [6]
Readmission required 0 0 1

*Significantly different from acupuncture and ondansetron groups,
p < 0.0001.
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Figure 1 The overall proportion of patients suffering emetic
episodes in the three study groups, combining episodes
experienced in the Post Anaesthesia Care Unit, the Day Surgical
Care Unit, on the day of surgery at home and on the first day
after surgery.

in the incidence of emetic episodes (p = 0.3, p = 0.1,
p = 0.3 and p = 0.1) or in the number of patients who
suffered an emetic episode (p = 0.6, p = 0.7, p = 0.6,
p = 1) (Table 2).

Higher mean satisfaction scores were reported for the
acupuncture group (9.5) and in the ondansetron group
(9.0) when compared to the placebo group (7.0),
p = 0.03. No statistical difference in satisfaction was
noted between the acupuncture and ondansetron groups
(p = 0.5). A statistically significantly greater number of
parents in the ondansetron and acupuncture groups
expressed overall satisfaction with the anti-emetic treat-
ment than in the placebo group (p = 0.019).

One patient in the acupuncture group and one in
the ondansetron group required unscheduled overnight
hospital admission. Two patients in the placebo group
stayed in hospital overnight and one patient was read-
mitted to the hospital. These patients were all successfully
treated with intravenous ondansetron 0.1 mg.kg™ ' and
intravenous fluid. No complications other than emesis
were noted.

Discussion

Although the exact mechanism of action of this form of
acupuncture treatment is yet to be determined, it does
appear to be effective. A number of studies have been
conducted of the effect of acupuncture and acupressure
on postoperative nausea and vomiting [4, 9, 13]. Fan et al.
[13] concluded that acupressure at the pericardium
meridian PCy point (Nei-Guan) is effective prophylaxis
for postoperative vomiting in adults undergoing minor
surgery. It was also suggested that PC, acupressure is as
effective as intravenous metoclopramide 10 mg in pre-
venting nausea and vomiting during spinal anaesthesia
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[14]. Dundee et al. [15, 16] reported that acupuncture or
acupressure at the PCgy point is an effective postoperative
anti-emetic in women given opioid premedication before
minor gynaecological surgery. The same group suggested
that in order to be effective, the acupressure or the
acupuncture must be given before the emetic stimuli that
occur during anaesthesia or surgery [17]. In our study,
acupuncture proved to be effective when administered
before the start of surgery. However, some studies have
failed to find a significant anti-emetic effect of acupunc-
ture in children undergoing tonsillectomy [18,19] or
strabismus surgery [20].

The eftectiveness of acupuncture in preventing post-
operative vomiting in our study may be related to the
accurate bilateral location of the PCy acupuncture points,
the additive effect of the use of the CVy; point and the
timing of needle insertion. In order to obtain an accurate
location for needle insertion, a Cunometer (a special
measuring device commonly used in traditional Chinese
medicine) was used in all cases. In the studies in which
acupuncture was unsuccessful [18—20], only a unilateral
PCg point was used and the use of a Cunometer was not
reported. Nausea and vomiting are explained in tradi-
tional Chinese medicine as an upward rebellious Qi
(energy) of the stomach. Both the PC4 and the CV 3 have
the effect of subduing the rebellious energy of the
stomach. The additive effect of the CV 3 point to the PCg
point could be another explanation for the effectiveness of
acupuncture therapy in our study

Clement-Jones [21] reported increased 3 endorphin,
but not metenkephalin, levels in human cerebrospinal
fluid after acupuncture stimulation. Opioids have both
emetic and anti-emetic effects. The emetic effect is
mediated by 8 receptors and the anti-emetic effects are
mediated by p receptors. 3 endorphin has equal affinity
for both receptors, whereas enkephalins bind predomin-
antly to 8 receptors. Thus, the anti-emetic effect of
acupuncture could be related to the high levels of
endorphin it appears to stimulate. Another hypothesis
explaining the mechanism of PCy and CV3 acupuncture
in preventing nausea and vomiting is that the PCg
meridian point is located near the median nerve and
therefore stimuli caused by needles, acupressure or
electrical stimulation may release neurochemical sub-
stances that in turn desensitise the chemoreceptor trigger
zone in the brain and prevent postoperative vomiting.

Ondansetron is a selective 5HT;3 receptor antagonist
shown in a number of studies to be more effective than
other prophylactic anti-emetic agents in children under-
going general anaesthesia [22, 23]. Our results confirm
the efficacy of ondansetron as a prophylactic therapy for
postoperative vomiting when compared to placebo,
particularly during the

early postdischarge period.
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However, ondansetron may be associated with a number
of side-effects, including headache, fever, dizziness,
abdominal cramps and a transient elevation in plasma
aminotransferase and bilirubin levels [24]. Anaphylactic or
anaphylactoid reactions have been reported after the
administration of ondansetron given with chemotherapy
[25]. Moreover, the routine dose of ondansetron
0.15 mgkg ' is considered to be a high dose and is an
expensive treatment [25]. Splinter ef al. [26] demonstrated
that a low dose of ondansetron (0.05 mg.kg ™ ') given with
dexamethasone (0.15 mgkg™ ') is more effective in
decreasing the incidence of vomiting in children after
strabismus surgery than ondansetron 0.15 mg.kg ™" alone.

A variety of factors aftect the incidence and severity of
postoperative nausea and vomiting: sex and age of the
patient; administration of opioids during and after
surgery; a history of motion sickness; the anaesthetic
technique; postoperative pain; the administration of
anticholinergic drugs [23,27]. These factors were con-
trolled in our study. Our findings with respect to the
interval between anaesthesia and emesis are similar to
those of Woods ef al. [28] and Shreiner et al. [29]. They
concluded that postoperative vomiting occurs a relatively
long time after surgery, usually in the Day Surgery Care
Unit and at home after discharge, and rarely occurs in the
immediate postoperative period. The timing of oral fluid
intake may have had some influence on this. Scuderi ef al.
[30] reported that there was a significant difference in
satisfaction score between patients who received prophy-
lactic anti-emetic treatment when compared to the
subjects in a control group who were only treated when
necessary. As our study was in children, we were limited
to determining parent satisfaction, which was significantly
higher in the treatment groups than in the placebo group.
The decision as to whether it is worthwhile to administer
anti-emetic prophylaxis or to wait and treat the patient
as required, seems, in terms of patient and parent
satisfaction, to fall heavily in favour of routine prophyl-
actic anti-emetic therapy.
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