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Abstract

Background: Postoperative nausea and vomiting (PONV)
is nausea and vomiting occurring within 24 hours after surgery.
Acupressure by using wrist bands are used to decrease post-
operative nausea and vomiting by stimulation of P6 acupoint.

Aim: This study designed to analyze the effect of unilateral
wrist band versus bilateral wrist bands in decreasing postop-
erative nausea and vomiting.

Methods: Forty volunteers, women had cesarean section,
were randomly sent to two equal groups in the number of
(A&B). Group (A) had unilateral wrist band before induction
of anesthesia and removed 24 hours after operation, group
(B) had bilateral wrist bands before induction of anesthesia
and removed 24 hours after operation.

Main Measures: Assessment for all subjects in both groups
(A&B) was carried out by using Rhodes Index, immediately
after operation and at 6 and 24 hours after operation.

Results: Both groups exhibited a reduction in PONV after
the end of treatment program, when both groups (A&B) were
compared together, there is favoring of group B. These results
indicate that using of unilateral wrist band and bilateral wrist
bands were effective methods in decreasing post cesarean
section nausea and vomiting, but bilateral is more effective.

Key Words: Nausea — Vomiting — Wrist band — Cesarean
section.

Introduction

NAUSEA is a subjective unpleasant wave like
feeling in the back of the throat and/or stomach
that signals imminent vomiting, which may or may
not result in vomiting, whereas, vomiting is objec-
tive and is defined as the forceful elimination of
the contents of the stomach through the mouth by
the sustained action of abdominal muscles and the
opening of the gastric cardia [1].
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Nausea and vomiting occur quite frequently
under various conditions and can be triggered by
different inputs or combinations of input mecha-
nisms. Nausea and vomiting controlled by the
central nervous system. Nausea is controlled by
apart of the nervous system that controls involun-
tary body functions, however specific neural path-
ways have not been identified for nausea. Vomiting
is a reflex, which is controlled by a vomiting center
in the brain stem. The sensation of nausea and
vomiting can be elicited by physiological, psycho-
logical, and environmental stimuli, such as an
adverse drug reaction, postoperative changes during
recovery, autonomic dysfunction, gastrointestinal
dysfunction, mental stress, pain, smell, taste, mo-
tion, traumatic experiences, exposure to toxins and
many other stimuli [2].

Complication of vomiting is esophageal perfo-
ration. In severe cases without thiamin supplemen-
tation; wernick's encephalopathy may occur (i.e.
nystagmus, disorientation, confusion and coma).
If treatment is unsuccessful, complications of
prolonged dehydration and starvation may occur
1.

Postoperative nausea and vomiting (PONV) is
defined as nausea and vomiting occurring within
24 hours after surgery which can lead to significant
adverse physical, metabolic, and psychologic con-
sequences for the surgical patients. PONV is a
leading complication of surgery and often is viewed
by patients as the single most stressful side effect
of anesthesia and the operative period [3].

Over 40 million patients undergo surgery per
year in the United States and more than 100,000,000
patients worldwide with about 30% experiencing
postoperative nausea and vomiting. Even patients
with zero risk factors carry a 10% risk of PONV.
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Thisrisk increases dramatically to 61% and 79%,
respectively, when 3 or 4 risk factors exist (female
gender, nonsmoker, history of motion sickness,
postoperative opioid use, and a history of PONV)
[4].

Routine prophylaxis would seem appropriate,
but the choice of anti-emetic agentsiswide, and
some are too expensive to be cost-effective for
routine use. While today's health care system is
focusing on the reduction of expenditures and
resources [5,6] . The side effects associated with
these anti-emetic agents can include headaches,
constipation, agitation, tachycardia, extrapyramidal
effects, sedation and even possibly prolonged QT
intervals and fatal arrhythmia [7].

A non-invasive aternative PONV preventative
is acupressure. This ancient naturopathic science
is based on a non-pharmacological theory that
differsradically from modern allopathic medicine.
Acupuncture of p6 (Neiguan) is used for treatment
of nausea and vomiting in traditional Chinese
medicine. Recently, many clinical investigations
have shown that stimulation of the p6 acupoint
with non-invasive acupressure can prevent vomiting
caused by early pregnancy, surgical procedures
and chemotherapy [g].

P6 is found between the two major tendons
(Palmarislongus and flexor carpi radials tendons)
on the inside of the arm, approximately two inches,
or three finger widths, below the crease of the
wrist. Techniques to stimulate P6 acupoint include:
acupuncture, el ectro-acupuncture, laser acupunc-
ture, transcutaneous el ectrical nerve stimulation
(TENS), and acupressure [9,10]. Wrist Bands used
for the application of acupressure to the p6 point.
These bands are British made, commercially avail-
able; contain astud in an e asticized band. It is
comfortable and fits al wrist sizes. Wrist band can
be re-used, wash in a gentle cycle, no special
storage conditions needed and shelf-life unlimited
[11.

Patients and M ethods

Forty women having cesarean section had been
selected randomly from Obstetrics and Gynecology
unit of Said Galal Hospital, from May 2015 — May
2016 Cairo shared in this study with the following
criteriac All females were having cesarean section,
their ages were ranged from 20 to 35 years old.
The exclusion criteriaincluded the following:
Women had previous carpal tunnel syndrome, or
had experienced nausea and vomiting within 24
hr prior to C.S., or have diabetes or hypertension
or skin abnormalities or acute viral disease, all

participated women signed an informed consent
form. The study approved by the faculty of physical
therapy ethics committee.

Randomization:

An independent person randomly assigned to
all participated women to either group(A) (n=20)
or group (B) (n=20) by chosen numbers from closed
envelopes having numbers that the number gener-
ator were chosen randomly. These randomization
was restricted to different sizes permuted blocks
to make sure that equal numbers were assigned to
each group (A) and (B).

They were divided randomly into two equal
groups: Group (A) 20 women were treated by
unilateral wrist band. While the group (B) 20
women were treated by bilateral wrist bands.

Assessment:

The Rhodes index of nausea, vomiting and
retching (RINVR) is an instrument consisting of
eight 5-point self-report items, designed to assess
subjective and objective factors of nausea, vomiting
and retching in various situations [12] . A recent
study demonstrated the reliability of the RINV for
ambulatory surgery patients [13].

Positive events of nausea, vomiting or retching
with 6 hours after surgery were designated as early
PONV, while positive events of nausea, vomiting
or retching between 6 and 24 hours after surgery
were designated as late PONV.

Assessment was done immediately after the
operation, at 6 and 24 hours post operation.

Treatment procedures:

A full history was taken from each woman in
both groups (A) and (B) before starting this study,
each patient was instructed carefully about the
evaluation procedure. A consent form was signed
by each patient before participating in the study.

Wrist bands:
Participantsin group (A):

Twenty participants in group (A) had unilateral
wrist band, on P6 point above wrist crease by 3
fingers breadth between the tendons of flexor carpi
radialis and Palmaris longus muscles. Wrist band
is elasticized band with alarge plastic stud that is
easily positioned over P6. The skin was free of
oils and lotions and cleaned prior to the application.
The wrist band was applied before operation, the
participants lied in comfortable position. The band
was removed 24 hours after C.S.
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Participants in group (B):

Twenty participants in group (B) had bilateral
wrist bands, on P6 point. The wrist bands were
applied before operation, while the participants

lied in comfortable position. The bandswas removed
24 hours after C.S. (Fig. 1).

Fig. (1): Point of application of wrist band (P6).

Statistical analysis:

Data was summarized using: The arithmetic
mean, the standard deviation, the percentage (for
qualitative variables). Statistical analysis was
used in the form of paired z-test to compare be-
tween means in the same group. Unpaired ¢-test
was used to compare means between different
groups. The Statistical Package for the Social
Sciences (SPSS) computer programs was used
for data analysis. p-value <0.05 were expressed
as a significant.

Results

In our study the population consisted of 40
women, after cesarean section, with mean age of
(27.4%£4.07) years at group A (unilateral) and
(26.2£4.96) years at group B (bilateral). There
was no statistical significant difference in the

mean values of age between the two groups (A&B)
(Table 1).

Show the statistically insignificant relation
between age and group (Unilateral & Bilateral).
The mean BMI of group A (unilateral) is (32.2)
kg/m? and of group B (bilateral) is (32.25) kg/m?.
There was no statistical significant difference in
the mean values of BMI between the two groups
(A&B) (Table 2).

There was a statistical significant decrease in
frequency of vomiting in group A(unilateral) with
p-value=0.001 and chi-square test=17.9, also there
was a statistical significant decrease in frequency
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of vomiting in group B (bilateral) with p-value
=0.013 and chi square test=12.7. (Table 3).

At the end of the treatment program, after the
comparison between the two studied groups, there
is favoring of the group B (bilateral) in treatment
of PONV.

Table (1): Relation between age and group (Unilateral &

Bilateral).
Age of patient
Statistics Group A Group B
Unilateral Bilateral
Mean £ SD  27.400+4.0704  26.200+4.969  t=.0.835
Minimum 20.00 20.00 p=.0.409
Maximum 33.00 34.00

Table (2): Relation between BMI and group (Unilateral &

Bilateral).
BMI of patient
Statistics Group A Group B
Unilateral Bilateral
Mean £SD  32.200+1.1854  32.250+1.2513 p=0.897
Minimum 30.00 30.00 =13
Maximum 35.00 34.00

Table (3): Distribution of Frequency of vomiting according
to time and Wrist band group (Unilateral & Bilat-

eral)
Time
Wrist grou Test of sig.
B 6 24 &
Unilateral:
Medium:
N 4 0 0
% 20.0 .0 .0
Low:
N 8 7 1 2
X< =179
% 40.0 35.0 5.0 p=0.001
None:
N 8 13 19
% 40.0 65.0 95.0
Bilateral:
Medium:
N 3 0 0
% 15.0 .0 0
Low )
N 5 3 0 X< =12.7
% 25.0 15.0 0 p=0.013
None:
N 12 17 20
% 60.0 85.0 100.0
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Discussion

Post-operative nausea and vomiting (PONV)
isacommon complication after surgery. Incidence
of PONV has been described to be as high as 60-
80% in some studies. Multiple studies have em-
phasized the economic burden of PONV and its
effect on post-operative recovery [14].

Patients are suggested to receive prophylactic
anti-emetic agents, but these drugs may be accom-
panied by some undesirable side effects. An ater-
native for these modern anti-vomiting medications
is the traditional eastern medicine, it has been used
for thousands of years for treating nausea and
vomiting in the eastern world [15]. Acupressureis
application of pressure on a specific point (Nei-
Guan) on the volar side of forearm, 2cm proximal
to the wrist crease, between the tendons of Palmaris
longus and flexor carpi radialis [16] .

Since the problem of PONV iswidely recog-
nized, although it has been known that acupressure
could effectively decrease PONV, but this modality
have not yet been used in clinical practice for
alleviating PONV. So this study was conducted to
compare the effect of acupressure using wrist band
unilaterally vs. bilaterally on decreasing nausea
and vomiting after C.S.

For that, forty women having cesarean section
were selected from obstetrics and gynecology unit
at Said Galal hospital in Cairo, they had been
enrolled in 2 equal groups in number: Group (A)
had unilateral wrist band before induction of an-
esthesia, group (B) had bilateral wrist bands before
induction of anesthesia, and bands are removed
after 24 hours post-operatively.

The results of the presenting study revealed
that, unilateral and bilateral wrist bands were
effective adjunct methods in reducing post C.S.
nausea and vomiting.

There was a highly statistically significant
reduction of nausea and vomiting in both groups
after the end of the treatment program, when both
groups were compared together, there was statistical
significant difference in PONV between both
groups favoring the group B (bilateral) than the
group A (unilateral).

Previous studies in that field support these
finding, in Allen and Habib [17] carried out a
systematic review that compared the overall effi-
cacy of different methods of P6 stimulation with
placebo in women having caesarean delivery under
neuraxial anesthesia. The primary outcomes includ-

ing the incidence of nausea, vomiting, and the need
for rescue antiemetic therapy, both intra-operatively
and post-operatively. Six studies involving 649
patients were included. Of these, two studies re-
ported a significant reduction in the incidence of
intra-operative nausea with P6 stimulation, and
one study reported a significant reduction in rescue
antiemetic requirement. However, none of the
studies reported any differences between the treat-

ment and control groups with respect to vomiting.
Four studies reported post-operative outcomes. Of
these, one study reported a significant reduction
in post-operative nausea, two studies reported a
significant reduction in post-operative vomiting,

and one study reported a significant reduction in
the need for post-operative rescue antiemetic ther-

apy.

Aswell as, Lee and Fan [18] carried out a
systematic review that assessed the efficacy and
safety of P6 acupoint stimulation in preventing
postoperative nausea and vomiting (PONV). Forty
randomized controlled trials involving 4,858 par-
ticipants of techniques that stimulated the P6 acu-
point compared with sham treatment or drug ther-
apy for the prevention of PONV were included.
Interventions used included acupuncture, electro-
acupuncture, transcutaneous nerve stimulation,
laser stimulation, an acu-stimulation device, and
acupressure in patients undergoing surgery. Primary
outcomes were the risks of nausea and vomiting.
Secondary outcomes were the need for rescue
antiemetic therapy and adverse effects. Compared
with sham treatment P6 acupoint stimulation sig-
nificantly reduced: Nausea, vomiting and the need
for rescue anti-emetics. There was no clear differ-
ence in the effectiveness of P6 acupoint stimulation
for invasive and noninvasive acupoint stimulation.
There was no evidence of difference between P6
acupoint stimulation and antiemetic drugsin the
risk of nausea, vomiting, or the need for rescue
anti-emetics.

Also Frey et al., [19] carried out a randomized
controlled trial that investigated the effectiveness
of acustimulation in relation to known risk factors
for PONV. Two hundred women undergoing vaginal
hysterectomy were given 24 hours of acustimulation
or sham stimulation. Nausea and vomiting/retching
was recorded for 24 hours after operation in the
whole group and stratified by risk factors. The
incidence of PONV and need for rescue therapy
was significantly lower in the acustimulation than
in the sham group.

Thiswas supported by Soltaniet al., [20] carried
out arandomized controlled trial that compared
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the clinical efficacy of acupressure with ondanset-

ron or metoclopramide for postoperative nausea
and vomiting (PONV) after strabismus surgery.

There were 200 patients included. Acupressure
wrist bands were applied 30 minutes before an-
esthesia induction and removed six hours after
surgery. PONV was evaluated within O-2 hours
and 2-24 hours after surgery by a blinded observer.

The researchers concluded that acupressure at P6

on the wrist causes a significant reduction in the
incidence and severity of PONV 24 hours after
strabismus surgery, which is similar to the reduction

seen with metoclopramide and ondansetrone.

In addition, Lee and Fan., [10] included 40
randomized trials of techniques that stimulated the
P6 acupoint compared with sham treatment or drug
therapy for the prevention of PONV. Interventions
used in these trials included acupuncture, electro-
acupuncture, transcutaneous nerve stimulation,
laser stimulation, an acu-stimulation device and
acupressure in patients undergoing surgery. Primary
outcomes were the risks of nausea and vomiting.
Secondary outcomes were the need for rescue anti-
emetic therapy and adverse effects. Authors con-
cluded that P6 acupoint stimulation prevented
PONV. There was no reliable evidence for differ-
ences in risks of postoperative nausea or vomiting
after P6 acupoint stimulation compared to antiemet-
ic drugs.

Thisfinding isin agreement with Norooziniaet
al., [21] in astudy examined acupressure as a safe
complement to the more traditional approach of
using drugs to prevent and/or relieve nausea and
vomiting in the Cesarean section under spinal
anesthesia. In a prospective randomized clinical
trial, 152 patients who were candidate for elective
C/S under spinal anesthesia were evaluated in two
groups (acupressure vs. control groups). Subjects
in the acupressure group received constant pressure
by wrist band on P6 acupuncture point, 30min
prior to spinal anesthesia. The incidence of PONV
was assessed during the surgery, at recovery room
and at 1, 2nd and 3rd two hours after the surgery.
Significant differencesin the incidence of the post-
operative nausea and vomiting were found between
the acupressure and control groups, with areduction
in the incidence rate of nausea from 35.5% to
13.2%. The amount of vomitus and the degree of
discomfort were, respectively, less and lower in
the study group. In view of the total absence of
side-effects in acupressure, its application is worthy.
The study confirmed the effectiveness of acupres-
sure in preventing post-operative nausea and vom-
iting.
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Thiswork was supported by Agarwalet al., [14]
carried out a randomized control trial on 300 pa-
tients undergoing obstetric surgery under spinal
anesthesia. The patients were randomly allocated
in four groups using a random sequence. In group
I, 98 patients received metoclopramide 0.2mg.kg
intravenous (1V) 5 minutes prior to induction of
anesthesia. In group I, 102 patients received 75
tg palonosetron IV 5 minutes prior to induction.
Group I11A contained 51 patients in acupressure
(wrist band) group. Group 111B include 49 patients
in acupressure with capsaicin paste. All patients
were followed till 24 hours post-surgery and inci-
dence of PONV was recorded intra-operative and
till 30 minutes, at 2 hours, 6 hours and 24 hours
post-surgery. Authors concluded that acupressure
wrist band is a safe and highly effective method
to prevent PONV, even in emergency settings and
high risk patients. The acupressure wristband can
help in bringing down cost and can be easily made.

Thisis consistent with Norheim et al., [22] in
astudy on the effect of pressure medicine on nausea
and vomiting following cesarean section showed
that pressure medicine reduces both vomiting
during the operation and nausea and vomiting after
surgery. Also Colomaet a., [23] compared acus-
timulation with ondansetron for the treatment of
established PONV in outpatient | aparoscopic sur-
gery patients. They concluded that acustimulation
may be a satisfactory alternative to ondansetron
seems to enhance the efficacy of acustimulation
for treatment of established PONV.

In addition Afhami et al., [24] in an investigation
showed that the acupressure on P6 point isinflu-
ential for nausea and vomiting. Aswell as Naseriet
al., [25] in an investigation showed that acupressure
on P6 point is a useful method to decreasing the
nausea and vomiting in adults after orthopedic
surgeries.

This was supported by Lee and Done, [26] in a
review of 26 clinical trialsinto stimulation of
acupoint P6 for preventing postoperative nausea
and vomiting. Methods used including needle
acupuncture, electro-acupuncture, laser stimulation
and acupressure, the authors found that stimulating
P6 was more effective than sham treatment (stim-
ulating a non-acupuncture point) in reducing the
risk of nausea, vomiting and need for rescue anti-
emetics.

Also Wang and Kain, [27] found that P6 acu-
puncture as effective as the anti-emetic droperidol
in controlling postoperative nausea and vomiting
in 187 children in the recovery ward. In addition
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Harmon et al., [28] applied sea-Bands to the P6
acupoint five minutes before the anesthetic and
removed six hours after cesarean, acupressure was
found to reduce the incidence of nausea or vomiting
from 53% to 23% compared with a placebo.

Thiswork was supported by Ezzo et al., [19]
with 26 trials and more than 3,000 patients showing
that P6 stimulation was more effective in postop-
erative nausea and vomiting than sham in both
adults and children and for both nausea and vom-
iting, also trials including different anti-emetics
showed that P6 stimulation seems to be superior
to anti-emetic medication for nausea and equivalent
for vomiting.

Conclusion:

The bilateral wrist band had significant effect
than unilateral in decreasing frequency of vomiting,
immediately after cesarean section, at 6h. and 24h.
Post-operative, so both methods of treatment can
be considered as good alternative modalitiesin
decreasing PONV. However there is a superiority
of bilateral wrist bands than unilateral wrist band
in decreasing PONV.
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