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ausea and vomiting almost always occur af-

ter general and regional anesthesia. Despite

minimally invasive surgical methods like lap-
aroscopy and rapid- and short-acting anesthesia, nau-
sea and vomiting after surgery remain a common prob-
lem.'* Nausea and vomiting can result in dehydration,
electrolyte imbalance and delay in discharge from the
hospital. Serious complications, such as pressure on the
suture lines and venous hypertension, may also occur.
The incidence of post-operative nausea and vomiting
(PONV) has been estimated as 60% to 70% following
laparoscopic cholecystecomy.** Various factors can in-
fluence PONYV, such as the type of surgery, anesthesia
technique, certain drugs, pain and vertigo upon walk-
ing.

In Chinese and acupuncture medicine, the P6 (nei-
guam) meridian point is recognized as a target point for
reducing nausea and vomiting.'*"” Several studies have
shown that stimulus of P6 results in a reduction in the
incidence of nausea and vomiting after surgery.®'''* A
Cochrane systemic review concluded that P6 acupres-
sure point stimulation seems to reduce the risk of nau-
sea despite conflicting results in randomized trials.'®
Our study investigated the effect of placement of acu-
pressure wristbands at the P6 point in decreasing nau-
sea and vomiting after laparoscopic cholecystectomy in
comparison with metoclopramide.

PATIENTS AND METHODS

We enrolled patients undergoing elective laparoscopic
cholecystectomy into a randomized, double-blind, pla-
cebo-controlled study that compared the efficacy of
acupressure wristband at the P6 point versus intrave-
nous metoclopramide or placebo in preventing PONV.
Patients were in status I (healthy with no systemic dis-
ease) or II (mild to moderate systemic disease) of the

Ann Saudi Med 28(4)  July-August 2008 www.saudiannals.net

American Society of Anesthesiologists physical status
classification system.'® Patients were randomly assigned
to treatment groups according to the last digit of the
medical record number. Exclusion criteria included a
history of PONYV, kidney dysfunction with elevated
urea and creatinine, diabetes, a body mass index >35
kg/m?, use of anti-vomiting or H2-receptor antagonist
drugs during the 72 hours prior to surgery, a history
of stomach or intestinal disease, intrabdominal pres-
sure >15 mm Hg, or a length of operation more than
2 hours. This study was conducted at Shahid Mudarres
Hospital in Tehran, Iran.

Patients in the acupressure group had a wristband
applied at the P6 point (a point on the anterior sur-
face of the forearm between the palmaris longus and
carpi radialis extensor tendons) for a distance two times
wider than the distance of the thumb interphalangeal
joint from the distal wrist crease (almost 4 centimeters
from the distal wrist crease) before induction of anes-
thesia until clearance from recovery. The wristband was
an elastic band with a width of 1.5 centimeters and a
circular plastic button at the end for applying pressure
to the P6 point (Figure 1). The wristband was not a
commercial product. The metoclopramide group re-
ceived metoclopramide 0.2 mg/kg intravenously at the
end of surgery. To maintain the blind, the acupressure
wristband was applied at a place not considered an acu-
pressure point. The control group received no medical
therapy and also had an acupressure wrist band applied
at a place not considered an acupressure point.

Nausea was assessed in recovery and at 2, 6, and
24 hours after the operation. Nausea was assessed on
a numeric analog scale as follows: no nausea (1), mild
(2-5), moderate (6-7), and severe (8-10). Vomiting was
assessed as none, mild (1-2 episodes), moderate (3-5
episodes), and severe (more than 5 episodes). General
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anesthesia was the same for all patients and involved
midazolam, fentanyl, sodium thiopental, atracurium,
halothane, and 100% oxygen. Assessors of nausea and
vomiting were blinded to the treatment.

Our statistical power calculation showed that 50 pa-
tients were needed in each group for 80% power, with
a PONV risk of 60% and an alpha of 95%. All the
patients provided informed to consent to participate
in the trial and this trial was approved by the Shaheed
Beheshti University Ethical Board. We used the Fisher
exact test for comparisons with a P value <.05 consid-
ered statistically significant. SPSS version 11.5 was
used for all computations.

RESULTS

We enrolled 156 patients into the trial, including 52 in
the placebo group, 53 in the metoclopramide group, and
51 in the acupressure wristband group. Demographic
and clinical characteristics of the three groups were sim-
ilar (Table 1). At recovery, fewer people in the control
group had no nausea than in the other two groups, but
the difference was not statistically significant (Table 2).
At 2 hours after surgery, only 3 patients in the meto-
clopramide group (5.7% of patients in the group) and
2 patients in the acupressure group (3.9% of patients
in the group) compared with no patients in the control

Figure 1. Acupressure wristband.

Table 1. Patient characteristics by treatment assignment.
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group were without nausea symptoms. Five patients in
the control group had severe nausea compared with no
patients in either the metoclopramide and acupressure
groups. The statistical comparison showed a statistical-
ly significant difference between the three groups (Table
2). At 6 hours after surgery, everyone in the control had
some degree of nausea while 9 patients in the metoclo-
pramide group (17% of patients in the group) and 7 pa-
tients in the acupressure group (13.7% of patients in the
group) were without nausea symptoms. The statistical
comparison showed a statistically significant difference
between the three groups. At 24 hours after surgery,
none of the patients in the three groups had severe
nausea, while 47 patients in the control group (90.4%
of patients in the group), 49 patients in the metoclo-
pramide group (92.5% of patients in the group) and 49
patients in the acupressure group (96.1% of patients in
the group) were without nausea symptoms. The statisti-
cal comparison indicated that there was no difference in
the number of cases of nausea between the three groups
at 24 hours after operation.

There was no episode of vomiting in 6 patients in
the control group (7.6% of patients in the group), in 32
patients in the metoclopramide group (60.4% of pa-
tients in the group) and in 41 patients in the acupres-
sure group (84.5% of patients in the group). The sta-
tistical comparison indicated a statistically significant
difference between the three groups.

DISCUSSION

Laparoscopy for cholecystectomy has advantages over
open surgery, the most important of which are shorter
hospitalization, a faster return of the patient to normal,
less pain because of the use of small incisions, and mild-
er illness after surgery.* However, PONV after surgery
is inevitable. For overcoming nausea and vomiting after

surgery, different solutions have been suggested,*

one
of which is the use of acupuncture. Dundee first noted
that use of the P6 point stimulus acts as an antiemetic.*”
# The mechanism has not been specified completely,**
but it seems that use of this method results in an elec-

trical stimulus of low frequency on sensory receptors in
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Table 2. Nausea intensity by treatment assignment and time after surgery.

Nausea intensity ((:I?:;';’)I Meto(cr::%gmide Aclzg:;;s)ure Pvalue
At recovery
None """"""""""""""" (')‘“(11.5%) 1'1‘3“(24.5%) 1'{(21.6%)
""""""""""""""""""""""""" 2?(40.4%) 16‘(35.8%)
2020 (46.2%) 21 (39.6%) 0
'iu(1.9%) 0 (0%)
0 (0%) 'é‘(5.7%) é‘(S.S%)
5 8 (15.4%) 88%) 31(608%)
B 20 5% e 0001
310 ,,,,,,,,,,,,,,,,,,,,,,,, '5‘(9_5%) 0 e 0(0%) ....................
0 (0%) HE'J‘(17%) %'(13.7%)
3'5‘(67.3%) 2'5‘3"(54.7%)
0490
16 (30.8%) 15 (28.3%)
e 1(1.9%) 0(0%) 1 (2%)
24 hours after surgery
None """"""""""""" 0 (0%) 0 (0%) 0 (0%)
5 47 (30.4%) 9925%) 9(961%)
67 ,,,,,,,,,,,,,,,,,,,,,,,,,, '5‘(9_5%) ,4,‘(7.5%) 2(39%) .................. 521
310 ,,,,,,,,,,,,,,,,,,,,,,,, 0 o 0 e 0(0%) ....................
Values are number of patients and percentages of total for that treatment group.
Table 3. Number of vomiting episodes by treatment assignment.
Nu_mber of vomiting Control Metoclopramide Acupressure Pvalue
episodes (n=52) (n=53) (n=51)
None 6(11.5%) 32(60.4%) 41 (8.45%)
12 SRUOSOROROORONOO ... ... 37(712%) 21(396%) ................................ 10“96%) ,,,,,,,,,,,,,,,,, -
35 ........................................................ 9 “73%) S 0 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘ 0 ,,,,,,,,,,,,,,,,,,,,,,,,,,

Values are number of patients and percentage of total for that treatment group.

the skin that are activators of A delta and A beta fibers.
These fibers synapse in the posterior horn and this might
result in release of endorphin in the hypothalamus.”*
The increase in beta-endorphin concentration in human
CSF after acupuncture stimulus has been described.”
In addition, serotonergic and norepinephrinergic fibers
may be activated and alter serotonin levels, which may
also have a role in prevention of PONV.*# Also, opi-
oids have a beta-endorphin function that can have an
antinausea effect on the p receptor. Fassoulak and col-
leagues, in considering the possible role of central dopa-
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minergic receptors in acupuncture, mentioned that the
antinausea effect of the P6 point is probably opposite
that of the function of central dopamine.*® Acupuncture
and acupressure have been in use for a long time, with
various reported results,

Our data indicate that use of acupressure and the
P6 point stimulus is meaningfully effective in reducing
nausea and vomiting at 2 and 6 hours after surgery. The
point of its maximum effectiveness in comparison with
the control and metoclopramide group was at 2 hours
after surgery. An important point is the similar anti-anu-
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sea activity of metoclopramide and acupressure, while
metoclopramide is associated with extrapyramidal com-
plications and interactions with anesthetic drugs.”

Alkaissi noted that in women with a history of mo-
tion sickness, P6 stimulus resulted in an increase in toler-
ance to nausea-producing stimuli and also reduced signs
and symptoms.” Agarwal and colleagues mentioned
that P6 point stimulus results in a considerable reduc-
tion of PONV occurrence and the need for antinausea
drugs during the first 6 hours after surgery and that its
effects are similar to ondansetrone.'” They mentioned
that P6 point stimulus effectiveness is comparable with
ondansetrone and was most effective during the first 6
hours after surgery.

In a review of non-drug methods for reduction of
postoperative nausea and vomiting, Rowebotham em-
phasized the possible function of A delta and beta fi-
bers and mentioned that fiber stimulus with different
frequencies results in release of different neurotrans-
mitters,'* For example, a 2-Hz stimulus causes release
of enkephalin, beta-endorphin and endomorphin while
a 100-Hz stimulus causes a release of dynorphin. He
also mentioned the regulatory role of acupuncture in
stomach movement. Dune suggested that acupressure
is effective in reduction of nausea and vomiting, but is
without the side effects of drugs.”® In reviewing 26 well-
designed trials he mentioned that this method is effec-
tive for prevention of nausea and vomiting (but not for
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treatment). Samad and colleagues confirmed that the
use of this method is effective for prevention of PONV
when applied before the stimulus of nausea and there-
fore before performance of surgery.'” The effectiveness
of this method in prevention of nausea and vomiting
in obstetrics surgery was confirmed by Turgut and co-
workers.’® Cohen and coworkers mentioned during an
investigation that acupressure could result in reduction
of nausea, vomiting, anxiety and pain in cesarean de-
livery, while the effectiveness of this method has been
challenged in some studies.”” Melchart reported that
acupressure was not effective in treating nausea and
vomiting after chemotherapy in a small pilot study.”
Poor methodology and the small number of patients in
his study could have reduced the internal validity of the
study. In addition, Klein mentioned that use of wrist-
bands in acupressure in reduction of nausea after heart
surgery is not effective.”’ Other studies have noted the
ineffectiveness of this method after tonsillectomy.***
Agarwal noted that acupressure in urologic surgery is
not effective compared with drug therapy, although two
important components of treatment are time of appli-
cation and accurate placement of the wristband. We
emphasize that P6 stimulus should begin before the
nausea stimulus.

This study was funded by Shaheed Bebeshti University of
Medical Science.
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