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Abstract:

Objective: To compare the clinical efficacy of acupressure with treatment induced by ondansetron and metoclopramide
on reduction of the severity of postoperative nausea and vomiting (PONV) after strabismus surgery.

Methods: There were 200 patients with ASA classes I-Il, ages 10 to 60 years old, who underwent strabismus surgery
that were included in this randomized, prospective, double-blind, placebo-controlled trial. Group | was the control, group
Il received metoclopramide 0.2 mg/kg, and group Il received ondansetron 0.15 mg/kg intravenously immediately prior to
anesthesia induction. In Group |V, acupressure wristbands were applied at the P6 points. Acupressure wrist bands were not
placed appropriately for subjects of groups I-lll. The acupressure wrist bands were applied 30 minutes before anesthesia
induction and removed six hours after surgery completion. Anesthesia was standardized. PONV was evaluated within 0 — 2
hours and 2 — 24 hours after surgery by a blinded observer. Results were analyzed by the Chi-square or Fisher exact test.
A P value of <0.05 was considered significant.

Results: The incidence of PONV was not significantly different among acupressure, metoclopramide and ondansetron
groups during 24 hours. Also, the severity of PONV was not significantly different between acupressure, metoclopramide,
and ondansetron in the recovery and ward.

Conclusion: Acupressure at the P6 point causes a significant reduction in the incidence and severity of PONV 24 hours
after strabismus surgery as well as metoclopramide (0.2 mg/kg) and ondansetron (0.15 mg/kg) intravenous for patients

aged 10 or older. (Irct ID: IRCT138807152556N1)
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Introduction

Strabismus surgery is one of the most common
operations which is accompanied by postoperative
nausea and vomiting (PONV).'2 These postop-
erative troubles have been explained as: “big little
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problem”, “final therapeutic challenge” and a “big
big problem” by anesthesiologists.>* The precise
etiology of postoperative nausea and vomiting fol-
lowing strabismus surgery is still unknown®; how-
ever, there are a variety of reasons suggestive of the
high incidence of PONV after strabismus surgery.
Different factors influence the incidence of PONV,
such as the anesthetic technique and prophylactic
administration of antiemetic agents.” Various phar-
macological agents and non-pharmacological meth-
ods have recently been utilized in order to prevent
PONV following strabismus surgery. One of the
non-pharmacological methods is P6 acupressure. It
has been shown that this method reduces the drug
requirement as well as the incidence of PONV after
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strabismus surgery.” A study indicated that Korean
hand acupoints also prevents PONV and reduces
postoperative vomiting after strabismus surgery by
25%.8 PONV is a common complication after anes-
thesia and sedation in which no suitable treatment
has thus been identified. In addition, prophylactic
antiemetic drugs are not recommended in all patients
undergoing strabismus surgery. On the other hand,
prophylactic influence and the mechanism of action
of non-pharmacological treatments on PONV are
still unclear. The control of this phenomenon is still
under debate amongst anesthesiologists. Regarding
the aforementioned controversy, the present study
is aimed to compare the effect of the acupressure
method with treatment induced by ondansetron and
metoclopramide on reduction in severity of PONV
after strabismus surgery.

Patients and Methods

The study was approved by the Ethics Committee
of the Tehran University of Medical Sciences, Teh-
ran, Iran. Written informed consent was obtained
from all patients. A total of 200 individuals with
ASA classes I- 11, ages 10 — 60 years old, who un-
derwent strabismus surgery in Farabi Eye Hospital,
Tehran, Iran during 2007 — 2008 were included in
this randomized, prospective, double-blind, place-
bo-controlled study.

Patients were randomized into four groups using
random numbers, with 50 cases in each group as fol-
lows: group I (control), group II (metoclopramide),
group III (ondansetron), and group IV (acupressure).

In groups I, II and 111, the spherical beads of the
acupressure wrist bands were placed inappropriately
on the posterior surface of both forearms 30 min-
utes before anesthesia induction. Patients of group I1
received metoclopramide 0.2 mg/kg intravenously
immediately prior to induction. Group III patients
received intravenous (iv) ondansetron 0.15 mg/kg
just before induction. In group IV patients, acupres-
sure bands were applied at the P6 point on both fore-
arms 30 minutes before anesthesia induction. Bands
were removed six hours later. For blinding, a saline
(1 mL, intravenously) solution was administered to
patients of groups I and IV immediately prior to an-
esthesia induction.

The acupressure wrist-band has an adjustable strap
1.5 cm in width, a spherical plastic bead and a Vel-
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cro fastener to hold the bead in position. The treat-
ment point P6 (Nei-Guan) was placed on the ante-
rior surface of the forearm approximately 1 cm deep
in the skin, and two body inches proximal to the dis-
tal crease of the wrist joint between the flexor carpi
radialis and palmaris longus tendons. One body inch
was equal to the width of the interphalangeal joint of
the patient’s thumb.

The acupressure band was placed around the wrist,
in such a way that the patient felt only a gentle pres-
sure and no discomfort. To determine that the com-
pression was not excessive, a pulse oximeter was
placed on the index finger to confirm adequate blood
flow. Wrist bands that were considered too loose
were tightened such that a piece of paper could fit
between the pressure band and skin. Patients’ fore-
arms were raised by 60 degrees at the elbow and
venous emptying occurred normally in all cases.

Patients who refused to enroll in the study or those
with nausea or vomiting in the preceding week, local
infection near the acupuncture point, symptomatic
medical illness, travel sickness, recovery of greater
than two hours and those who received any medical
therapy immediately prior to surgery were excluded.
For all patients; gender, body weight, duration of
surgery, retching, nausea, vomiting during recov-
ery and in the ward was noted. All patients were
premedicated with 1 mg midazolam and 2 mcg/kg
fentanyl, and patients fasted for at least 6 — 8 hours
prior to surgery. Heart rhythm (with ECG), nonin-
vasive blood pressure, peripheral oxygen saturation
and EtCO, were monitored. Anesthesia induction
was achieved with 5 mg/kg thiopental (T) and 0.5
mg/kg atracurium which were administered via an
iv-line. Anesthesia was maintained with halothane
IMAC in 50% N,0-O, and atracourium 0.2 mg/kg
when deemed necessary.

Patients were followed up at the recovery (0 —2 hr)
and in the ward (2 — 24 hr) during first 24 hours and
were assessed for PONV. Postoperative retching,
nausea and vomiting were recorded by the nursing
staffs that were unaware of the group assignments.

In the present investigation, the following defini-
tions were clarified as listed below. Retching: an un-
productive effort to vomit; nausea: an uneasiness of
the stomach that often preceded vomiting without
muscle spasms; vomiting: the forcible voluntary or
involuntary emptying of stomach contents through
the mouth. Numeric analog scales were graded as
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follows: lack of retching, nausea and vomiting (0);
incidence of nausea (I); incidence of retching (II);
incidence of vomiting (IIT).>-1°

Statistical analysis

Our statistical power calculation showed that 50
patients were needed in each group for 90% power,
with a PONV risk of 50% and an alpha of 95%. Age
and other normally distributed data were compared
with ANOVA. In this study the incidence of retch-
ing, nausea and vomiting in addition to other nomi-
nal data were compared with Chi-squared or Fish-
er’s exact tests. In this study, P<0.05 was considered
significant. SPSS version 13.00 software was used
for all computations.

Results

Patients were comparable in all groups with regard
to age, sex, weight, and duration of surgery. There
were no statistically significant differences with re-
spect to demographic data between groups in the
study (Table 1). Also, in this study, no patient was
excluded after admission to the study.

The incidence of vomiting during recovery fol-
lowing strabismus surgery in the placebo group
was 16%. The metoclopramide, ondansetron and
acupressure groups had a significant decrease in
the incidence of vomiting during the recovery (6%,
0% and 0%, P=0.001; Figure 1). The incidences
of retching, nausea and vomiting in the ward after
strabismus surgery in the placebo group were 20%,
38%, and 49%, respectively. The metoclopramide,
ondansetron and acupressure groups showed a sig-
nificant decrease in the incidence of retching dur-
ing recovery (10%, 2%, and 8%; P=0.025, respec-
tively). There was also a significant decrease in the
incidence of nausea in the metoclopramide, ondan-
setron, and acupressure groups (14%, 18%, 12%;
P=0.004) as well as vomiting (10%, 18%, 20%;
P=0.000, respectively) in the ward after strabismus
surgery (Figure 2).
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Figure 2. Comparison of incidence of PONV in ward

In this study, it was noted that the acupressure
group showed a significant decrease in the incidenc-
es of nausea and vomiting when compared to the
placebo group during the recovery time and in the
relevant ward. A comparison between the acupres-
sure and ondansetron groups implicated and proved
no significant difference between the acupressure
and metoclopramide groups in PONV incidence
(Table 2).

The severity of PONV in the acupressure group
was significantly reduced in comparison with the
placebo group in both the recovery room and ward
(P<0.05). However, the severity of this event was
not significantly different between the acupressure
group and the patients who received metoclopramide
in both the recovery room and ward (£>0.05). Simi-
larly, the severity of PONV between the acupressure
and ondansetron groups in the recovery room and

Table 1: Demographic and relevant data

Acupressure Metoclopramide Ondansetron Placebo
(n=50) (n=50) (n=50) (n=50)
Age 19.44+10.12 17.68+8.52 22.04+11.97 18.06+9.29
Sex ratio (Male:Female) 31:19 28:22 27:23 22:28
Weight (kg) 46.54+19.91 43.52+18.43 52.86+17.56 45.46+20.59
Duration of surgery (min.) 70+40.54 63.30+17.54 63.50+17.12 71.30+20.29
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Table 2. Comparison of incidence of PONV between acupressure and study groups

Metoclopramide Ondansetron Acupressure Placebo Piyalue ap Povalue 20 P-value am
(n=50) (n=50) (n=50) (n=50)

Retching * 0 (0%) 0 (0%) 2 (4%) 0 (0%) 0.153 0.153 0.153
Nausea * 3 (6%) 2 (4%) 0 (0%) 4 (8%) 0.041 0.153 0.079
Vomiting* 3 (6%) 0 (0%) 0 (0%) 8 (16%) 0.003 — 0.079
Retching ** 5 (10%) 1 (2%) 4 (8%) 10 (20%) 0.084 0.401 0.727
Nausea ** 7 (14%) 9 (18%) 6 (12%) 19 (38%) 0.003 0.169 0.766
Vomiting ** 5 (10%) 9 (18%) 10 (20%) 23 (46%) 0.006 0.799 0.161
P-value of ap=acupressure to placebo; P-value of ao=acupressure to ondansetron; P-value of am=acupressure to metoclopramide; *During
recovery phase; **In the ward

ward was not significant, as well (P>0.05; Figures
3 and 4).
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Figure 3. Comparison of severity of PONV during recovery
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Figure 4. Comparison of severity of PONV in ward
Discussion

The present study was designed to determine the ef-
fects of acupressure as well as metoclopramide and
ondansetron on reducing PONV in both the recov-
ery room and ward. The incidence of PONV in the
acupressure group has shown a significant decrease
when compared with the placebo group in both the
recovery room and ward. These findings were in
agreement with a number of previous studies. Other
studies, however, have reported a similar effect with
both (concurrent) treatments by acupressure and
metoclopramide on decreasing PONV. Acupressure
has been reported as a method without any side ef-

fects, however in contrast, metoclopramide is a drug
with extra-pyramidal side effects which also interact
with anesthetic agents.” However, the lack of side
effects from metoclopramide in the present study
might be related to its applied dose. Another inves-
tigation indicated that P6 acupressure caused a con-
siderable reduction in PONV, especially during the
first six postoperative hours after surgery, which is
similar to the effect of ondansetron.'® Consistently,
it has been shown that P6 acupressure has the same
effect as ondansetron, and it is the most effective
non-pharmacological method available during the
first six postoperative hours. In addition, it should
be considered that acupressure shows diverse treat-
ment outcomes on nausea and vomiting following
different types of surgical procedures.'"'* It seems
that the acupressure technique has been performed
correctly, as it caused successful relief of PONV
symptoms. The action mechanism of acupressure
is still unclear and various hypotheses have been
formulated to explain this ambiguity. It has been
reported that improving the effect of acupressure
might be due to its influence on restoring the body’s
energy balance. It is presumed that the body’s ener-
gy balance attains maximum levels at certain points
throughout the body. When skillfully applied, the
body’s energy balance will be restored. This peak of
energy is called the P6 point in Chinese medicine.'

Likewise, in other studies, the antiemetic effect of
acupressure has been highlighted.'® In another re-
search it has been reported that P6 acupressure was
used as a standard method in order to treat PONV."”
It has also been suggested that a- and B-fiber, which
make synapses in the dorsal corona, are activated
via sensory receptors of the skin and cause a low
frequency stimulation terminating in increasing the
secretion of endorphins in the hypothalamus. An
augmentation of the cerebro-spinal fluid level of
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B-endorphin has been demonstrated following acu-
pressure.'*¥ Alternatively, it has been proposed that
this technique activates the serotonergic and norepi-
nephrinergic fibers and possibly changes in the sero-
tonin levels have a preventive effect on PONV.!$1
There is also a possible role of central dopaminergic
receptors in the acupressure antiemetic mechanism,
and P6 acupressure might indirectly cause an affect
through these central dopaminergic receptors.?

There are numerous research that has clarified the
protective role of P6 acupressure against PONV.!82!1-
2 The key points in the effectiveness of this method
is the correct placement of stimulation as well as the
stimulation time.?'#** In order to perform a useful
acupressure technique for prevention of PONYV, it
is necessary to apply it before the onset of nausea
and vomiting. A meta-analytical study has investi-
gated the preventive effect of non-pharmacological
techniques on PONV.2® Subsequently the practical
influence of non-pharmacological methods on pre-
vention of PONV in adults in comparison with a
placebo group (>10 years old) during the first six
postoperative hours according to one study® is
consistent with the present research. However, re-
garding the performed P6 acupressure in previous
investigations, some conflicts have been observed
in the clinical cases. Therefore, the P6 acupressure
technique would not be a useful method to reduce
PONV after strabismus and tonsillectomy surger-
ies in children.?”* Moreover, this technique is not a
useful method on PONV after endoscopy and urol-
ogy surgery, in addition to nausea and vomiting dur-
ing the pregnancy period.**=! It would not also be a
good procedure to prevent PONV following cardiac
surgery.”? On the other hand, it has been reported
that it is an applicable and useful method in prevent-
ing the PONV following cesareans.*

Our data is in agreement with a recent report that
showed a significant reduction of PONV in an acu-
pressure-treated group in comparison with a placebo
group in both the recovery room and ward, as we
did not observe any vomiting in the patients in the
recovery room. The present findings are consistent
with other studies.**>* It should be noted that the
technique to be used after strabismus surgery plays
a crucial role in preventing PONV and we suggest
that it could be used in the future investigations. Al-
though there are considerable progresses in the an-
esthetic techniques and antiemetic agents in order to

Reduction of Postoperative Nausea and
Vomiting in Strabismus Surgery

treat PONYV, however, it seems that more research is
needed in the future.

Conclusion

PONYV is an unpleasant symptom. It seems that
prophylactic antiemetic agents tend not to eliminate
PONYV, but significantly reduce this postoperative
side effect. Using the correct selection process of
patients and improving techniques in order to con-
trol PONYV, would enable physicians to successfully
prevent this side effect. Over all, there is not a defi-
nite clinical recommendation based on non-pharma-
cological methods; however, it could be suggested
that in order to achieve the useful effect of acupres-
sure against PONV, thus P6 stimulation must be ap-
plied prior to the onset of nausea and vomiting.
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