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Acupressure for postoperative nausea and vomiting in
gynaecological patients receiving patient-controlled analgesia
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Summary

Background and objectives: 'To evaluate the effectiveness of acupressure in preventing nausea and vomiting in patients
undergoing gynaecological operations and receiving a patient-controlled analgesia device. Methods: Patients aged
between 40 and 65 yr were included. Exclusion criteria were obesity, diabetes mellitus, and history of motion sick-
ness, postoperative nausea and vomiting, or smoking. Patients were randomized into one of two groups, acupressure
and control. In the acupressure group, acupressure bands were placed on both wrists with the plastic bead positioned
at the PG point. In controls, beads were placed at a non-acupoint site. All patients received a standard general anaes-
thetic. Postoperatively, patients were connected to a patient-controlled analgesia device with morphine (loading
dose 5 mg, background infusion 1 mgh™", bolus dose 1 mg and lock-out time 10 min). Pain and sedation scores,
respiratory rate, heart rate, arterial pressure and oxygen saturation were recorded for 24 h. Metoclopramide 10 mg
was administered intravenously as a rescue antiemetic. Resu/ts: Fifty patients received acupressure and 50 were con-
trols. In the acupressure group, 33% of patients had nausea compared with 63% controls. The cumulative inci-
dence of vomiting at 24 h was 25% with acupressure and 61% in controls. The incidence of nausea, vomiting and
antiemetic use was significantly lower with acupressure. Conclusions: Acupressure at the P6 meridian point is an
effective alternative for the prevention of nausea and vomiting in patients receiving patient-controlled analgesia
with morphine after gynaecological surgery.
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Introduction shown to rise up to 60-70% in patients undergoing
gynaecological procedures, laparoscopy and strabismus
surgery, and up to 80% in patients receiving morphine
with a patient-controlled analgesia (PCA) device [1,2].
Prevention and treatment of nausea and vomiting
are likely to improve patient satisfaction and reduce
morbidity. Persistent vomiting may result in dehy-
dration, electrolyte imbalance, increased bleeding
under skin flaps, pulmonary aspiration, delayed dis-
charge from recovery room or intensive care unit,
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Nausea and vomiting after general anaesthesia are dis-
tressing symptoms that are associated with patient
characteristics, surgery, and anaesthetic and analgesic
medications. Despite the use of newer antiemetic
drugs, the incidence of postoperative nausea and vom-
iting has been reported to be in the range of 20-30%
in recent large studies. The incidence has been
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treatment techniques with minor adverse effects that
have been used to try to prevent postoperative nau-
sea and vomiting.

In the present study, we aimed to evaluate the
effectiveness of acupressure in preventing nausea and
vomiting in patients receiving morphine via a PCA
device after gynaecological surgery. We hypothe-
sized that less nausea and vomiting would be experi-
enced by patients wearing an acupressure band at the
P6 meridian point.

Methods

After obtaining approval of the local Ethics Commit-
tee, 102 ASA I-II patients aged 40—65 yr undergoing
elective gynaecological surgery (total abdominal hys-
terectomy and bilateral salphingo-oophorectomy)
were included. Informed consent was obtained from
each patient. Exclusion criteria were obesity (BMI >
30), diabetes mellitus, and history of motion sickness,
postoperative nausea and vomiting, or smoking.
Patients were randomized using closed envelopes into
one of two groups, acupressure (#z = 51) and control
(n = 51). None of the patients had any previous expe-
rience with the acupressure bands. The study was
observer-blinded.

The acupressure bands were applied 30 min before
induction of anaesthesia in both groups. In the
acupressure group, bands (SeaBand®, UK Ltd,
Leicestershire, England, UK) were placed on both
wrists with the plastic bead positioned at the P6 point.
The treatment point P6 (Nei-Guan) is the number 6
meridian point in the pericardium channel. It is
located on the anterior surface of the forearm
between the tendons of the extensor carpi radialis
and palmaris longus, 2 ‘cun’ from the distal wrist
crease. A ‘cun’ is a Chinese measurement equal to the
width of the interphalangeal joint of the thumb. In
controls, bands were placed with the beads at a non-
acupoint site on the dorsal surface of the forearm.
There was an intention to leave the bands for 24 h
postoperatively. In both groups, bands were covered
by loose gauze to ensure observer-blinding. The
patient’s palm and fingers were examined for any
signs of excessive compression due to the wrist band.
The anaesthesiologist who placed the bands was not
involved in the outcome assessments.

All patients were premedicated with midazolam
0.07mgkg™! intramuscularly (i.m.). Antecubital
veins were used for intravenous (i.v.) cannulation.
Anaesthesia was induced with thiopental
5—7 mgkg ™!, vecuronium 0.1 mg kg~ ! and fentanyl
1.5-2pgkg ™!, and was maintained with sevoflurane
1-2% and 66% N,O in O,. A nasogastric tube was
inserted in all patients after induction of anaesthesia
and the stomach was emptied. At the end of the

operation, the nasogastric tube was removed and neu-
romuscular block was antagonized with neostigmine
0.03mgkg™! and atropine 0.01mgkg~'. The
patients did not receive any antiemetic medication
before or during surgery.

Before surgery, the use of the PCA pump (Provide
Pain Management®, Abbott, North Chicago, IL) and
of the verbal pain scale (0: no pain, 10: worst possible
pain) was taught to all patients. The PCA device with
morphine was intended to continue for 24 h; loading
dose was 5 mg, background infusion was 1 mgh™",
bolus dose was 1 mg and lock-out time was 10 min.
The PCA pump was connected when the patient
regained consciousness in the post-anaesthetic care
unit. Pain scores at rest and during coughing, sedation
score, respiratory rate, heart rate (HR), arterial pressure
and oxygen saturation (SpO,) were recorded at 0.5, 1,
2,4, 6,12, 18 and 24 h after the operation. The anaes-
thesiologists caring for the patients were not aware of
group assignment. Sedation was evaluated with a 5-
point scale (1: completely awake, 2: awake but drowsy,
3: asleep but responds to verbal commands, 4: asleep
but responds to only physical stimulus, 5: unrousable).
Respiratory depression was defined as SpO, < 90%
and respiratory rate < 10 breaths min~'. Postoper-
ative nausea was classified as none, mild, moderate or
severe. The degree of vomiting was recorded as none,
mild (1-2 number of episodes), moderate (3—5) and
severe (>>5). Metoclopramide 10 mg i.v. was adminis-
tered as a rescue antiemetic; total requirement for
24-h period was determined for each patient. If the
visual analogue scale (VAS) was >3 for pain at rest or
during coughing, the patients received diclofenac
75 mg i.m., if the VAS was still >3 after 30 min, an
additional bolus dose of morphine 5 mg i.v. was given.
Total morphine consumption was recorded at the end
of the 24-h observation period. Patient satisfaction
was assessed using a 4-point scale (1: poor, 2: moder-
ate, 3: good, 4: excellent).

Age, weight, height, operation time, HR, arterial
pressure, respiratory rate and total morphine
consumption were compared using z-test. ASA classi-
fication, nausea, vomiting, additional analgesic con-
sumption and antiemetic requirement were analysed
by x’-test. VAS, sedation and patient satisfaction by
U-test. P < 0.05 was considered significant.

Results

One hundred and two patients were randomized; 100
completed the study. One patient in the acupressure
was excluded because of swelling and erythema of the
treated hand. One control patient received analgesics
that were not included in the protocol.

Patients of both groups were comparable with
regard to age, weight, height, ASA physical status
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Table 1. Patient characteristics data and perioperative analgesic
use (mean = SD).

Acupressure Control

(z = 50) (n = 50)
Age (yr) 45 £7 47 £7
Height (cm) 159 £ 7 161 £ 6
Weight (kg) 65 + 11 68 + 11
ASA (I/1I) 42/8 39/11
Surgical time (min) 81 = 30 81 = 25
Intraoperative fentanyl (pg) 128 * 26 141 £ 33
Total morphine consumption 66 = 15 62 =18

per 24h (mg)

Diclofenac use (n) 9 11

Table 2. Nausea, vomiting and need for antiemetic rescue
(number of patients).

Acupressure Control
(n = 50) (z = 50)
Cumulative incidence of nausea at
arriving in PACU/after 24 h
Yes 2/16" 9/32
Mild 1/6 2/2
Moderate 1/9 7/17
Severe 0/1 0/13
Cumulative incidence of vomiting at
arriving in PACU/after 24 h
Yes 1137 4/29
1-2 episodes 1/11 4/18
3—5 episodes 0/2 0/6
>5 episodes 0/0 0/5
Antiemetic rescue (patients/doses) 13/19% 33/48

*P = 0.003, TP = 0.002 and *P = 0.001.

and duration of surgery (Table 1). Intraoperative fen-
tanyl use, postoperative morphine consumption and
number of patients who received diclofenac were also
similar (Table 1). The incidence of nausea and vom-
iting and the number of patients needing antiemetic
rescue medication is shown in Table 2. With acu-
pressure, 33% of patients had nausea during the first
24 h compared with 63% of controls. The incidence
of vomiting was 25% with acupressure and 61% in
controls. Twenty-six percent of patients treated with
acupressure received a rescue antiemetic compared
with 66% controls. The cumulative incidence of
nausea, vomiting and antiemetic use was signifi-
cantly lower with acupressure (P < 0.05).

Pain scores at rest and during coughing were
comparable between groups. No adverse effects or
complications were observed due to the placement of
acupressure wrist bands except for the patient who
had to be excluded due to swelling and erythema of
the treated hand. Sedation scores were not different
among groups. None of the patients had respiratory
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Table 3. Satisfaction scores (7).

Acupressure Control
(2 = 50) (n = 50)
Poor 0 3
Moderate 2 10
Good 7 12
Excellent 41" 25
P = 0.001.

depression. HR and arterial pressure did not show
any difference between the two groups at all meas-
urement times. Patients treated with acupressure
had higher satisfaction scores (Table 3).

Discussion

Our study showed that prophylactic P6 acupressure
stimulation significantly reduced the incidence of
nausea and vomiting in patients receiving morphine
through a PCA device after gynaecological surgery.
In traditional Chinese medical practice, the P6
(Nei-Guan) acupuncture point in the pericardium
meridian is used to treat vomiting and other stomach
ailments [1,5]. The efficacy of acupuncture and acu-
pressure for the prevention of nausea and vomiting
after surgery has been shown compared with placebo
and metoclopramide, droperidol or ondansetron [6,7].
The mechanism of acupressure at the P6 meridian
point to prevent postoperative nausea and vomiting is
not yet fully understood. Acupuncture—acupressure
may mediate the release of B-endorphin in the cere-
brospinal fluid, potentiating the endogenous anti-
emetic actions of the p-receptor [5,8]. Serotonergic and
norepinephrinergic fibres may also be activated,
and the antiemetic effects of acupuncture may be
explained by changes in serotonin transmission [6].
Acupuncture—acupressure stimulation has been shown
to enhance gastric motility suggesting that there is
also a possible role of central dopaminergic receptors in
antiemetic function [0). There is no best technique
defined for invasive stimulation of the P6 acupuncture
point with a needle or with non-invasive transcuta-
neous electrical nerve stimulation and acupressure.
Acupuncture or acupressure at the P6 meridian point
is inconsistent in its efficacy. While several reports
suggested that stimulation at the P6 point was highly
effective in reducing postoperative nausea and vomit-
ing [6,8,9], others were unable to reproduce these
results [5,10). Paediatric trials, for instance, comparing
acupressure with placebo or antiemetic treatment did
not find any benefit for the prevention of early or late
vomiting after surgery [10,11]. The possible reasons for
these poor results could be the inaccurate localization
of the P6 meridian point or the wrong timing of the
P6 activation [1,12,13]. The nature of anaesthesia
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and surgery and the patients themselves may con-
tribute to the outcome. It has been suggested that the
activation of the P6 point has to be applied prior to
the emetic stimulus in patients receiving anaesthetic
drugs, opioids or chemotherapy [5,14]. Although
there is no certainty in using acupressure unilateral
(dominant arm or random) or bilateral, bilateral stim-
ulation is thought to be more efficacious. In the pres-
ent study, the stimulation of the P6 point was started
before premedication and was continued throughout
PCA use. A bilateral acupressure technique was pre-
ferred to invasive acupuncture as it can be used for a
longer time postoperatively. Both acupressure and
control group patients wore the same type of acu-
pressure bands to minimize the risk of bias.

Female gender, history of motion sickness or post-
operative nausea and vomiting, non-smoking status
and the postoperative use of opioids are considered to
be independent risk factors for nausea and vomiting
afters surgery [15]. We excluded smoking patients and
those with a history of motion sickness or postopera-
tive nausea and vomiting; however, all patients were
females and they all received morphine postopera-
tively. We may thus assume that our study popula-
tion was homogenous and represented a moderate
baseline risk of nausea and vomiting.

The efficacy of acupressure on prevention of nausea
and vomiting after gynaecological surgery has been
studied before [14,16]. However, the efficacy of the
non-pharmacological technique in preventing nausea
and vomiting due to morphine has not well been
established yet. Allen and colleagues have reported on
a reduction in the requests for antiemetic rescue in
patients receiving PG acupressure but there was no dif-
ference in the incidence of nausea and vomiting [17]. In
our study, the incidence of nausea and vomiting with
acupressure was 33% and 25%, respectively, and in
controls was 63% and 61%. With acupressure, the
incidence of nausea was decreased by 48% and of vom-
iting by 59% which is in accordance with previous
studies [6,14,16,18]. Finally, there were less episodes
of moderate and severe nausea and vomiting with
acupressure. PCA pumps were connected when the
patients regained consciousness in the post-anaesthetic
care unit. Thus, strictly speaking we report on the
combined incidence of postoperative nausea and vom-
iting that is due to anaesthesia and surgery and nausea
and vomiting that is due to postoperative analgesia
with the highly emetogenic analgesic morphine.

Although effective pain relief is achieved by PCA
with morphine, morphine-related nausea and vomit-
ing are distressing adverse effects that may impair
patient satisfaction. Similar rates of incidences of
postoperative nausea and vomiting have been
reported with other conventional postoperative anal-
gesia methods [19-21]. In the present study, the pain

scores and total morphine consumption were similar
in both groups, but patients in the acupressure
group were more satisfied. We may speculate that
this higher satisfaction rate is due to the antiemetic
efficacy of acupressure.

Various drugs are recommended for the prevention
of postoperative nausea and vomiting. Droperidol, for
instance, is an effective antiemetic but has dose-related
adverse effects such as agitation, sedation and extra-
pyramidal reactions. Phenothiazines and antihista-
mines may induce sedation and lethargy. High doses of
metoclopramide are associated with dystocia, drowsi-
ness and tachycardia [22]. 5-HTj receptor antagonists
increase cost. The non-invasive acupressure stimula-
tion is an appropriate non-pharmacological alterna-
tive to the standard antiemetic drug therapy. It is an
inexpensive method without serious adverse effect
and drug interaction [6,7,23].

We conclude that acupressure at the P6 meridian
point is efficacious in preventing nausea and vomit-
ing in patients receiving morphine—PCA after
gynaecological surgery. In this setting it may be used
as an alternative to standard antiemetics. Whether
acupressure is efficacious in patients with a very high
risk of nausea and vomiting remains to be shown.
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