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Abstract  
Background & Aims: Laparoscopic surgery has been associated with troublesome postoperative nausea and 
vomiting (PONV) in patients. Various regimens have been tried by the anesthesiologist to prevent PONV in 
laparoscopic cholecystectomy (LapChole). The primary objective of this study was to determine the role of 
stimulation of acupoint P6 for this purpose in patients undergoing LapChole at our institution.   

Methodology: A randomized clinical trial was conducted at the Aga Khan University Hospital, Karachi, Pakistan. The 
research setting took place at the Post Anesthesia Care Unit (PACU) of the hospital. A total of 84 participants 
undergoing LapChole, ASA Status I or II, were enrolled and randomly allocated into two groups: 41 in control and 43 
in the intervention group. In the intervention group, a commercially available band – PressureRight™ was applied at 
the wrist and the beads were placed exactly at P6 point. In the control group, the band was applied at the wrist with 
the beads placed on the dorsal surface. In both groups, acupressure band was applied before the induction of 
anesthesia in the waiting area of the operating room and continued during the intraoperative period and six hours 
postoperatively.  

Measurements: Postoperatively, patients were monitored for postoperative nausea and vomiting at the time of 
arrival in post anesthesia care unit [PACU], after half hour, three hour and six hours postoperatively using numerical 
pain scale [NPS] from 1-10 [1=none, 2-5=mild, 6-7=moderate, 8-10=severe] for PONV separately.  

Main Results: The results of PONV in PACU, at 30 minutes, three hours and six hours postoperatively showed an 
insignificant difference in intervention and control group. The frequencies of mild to moderate PONV were gradually 
reduced in both groups but the reduction was more pronounced in the control group than in the intervention group. 
There were no reported events of severe PONV at three hours and six hours postoperatively in both groups. The use 
of rescue antiemetics was statistically insignificant between the two groups [P = 0.744]. 

Conclusions: Our study reports that acupressure at Neiguan P6 point starting before the induction of anesthesia till 
6 hours postoperative has no significant role in preventing PONV in patients undergoing laparoscopic 
cholecystectomy. Rescue antiemetics were required in both groups with a similar frequency. 
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Introduction 
All surgical interventions requiring anesthesia carry a 

risk of postoperative complications. One of the most 

common complications, second to pain, is postoperative 

nausea and vomiting (PONV).1, 2 The general incidence 

of nausea and vomiting has been reported to be 50% 

following anesthesia and 30% following surgery 

respectively. While this percentage in high-risk patients, 

can go as high as 80%.3 Postoperative nausea and 

vomiting is a stressful and uncomfortable condition for 

patients. Unresolved PONV may lead to long stay in post 

anesthesia care unit (PACU) and unanticipated hospital 

admission, resulting in a significant increase in overall 

health care costs and negative effect on patient 

satisfaction.4 Considering these facts, it is essential for 

every anesthesiologist to aim for a PONV free patient in 

postoperative period. 5 

It has been shown that aggressive prophylaxis measures, 

combined with changes in anesthetic technique, can 

reduce the incidence of PONV. Currently, 

pharmacological prophylaxis is widely used in clinical 

practice however at present no therapy is absolutely 

effective in preventing PONV. Additionally, medical 

therapy can be expensive and be associated with many 

adverse effects.5 Since it has been established that current 

antiemetics and anesthetic techniques are not sufficient 

in reducing PONV, the use of supplemental methods for 

prophylaxis has become widespread and accepted. These 

supplemental strategies include hypnosis, acupuncture, 

acupressure, relaxation techniques, behavior therapy, 

and guided imagery.6 

Neiguan  acupoint (P6) (Figure 1) is commonly used to 

help relieve nausea, vomiting, motion sickness, carpal 

tunnel syndrome, and headaches.7 It is located three 

finger breadths below the wrist on the inner forearm in 

between the two tendons and has been cited in many 

research studies that the stimulation acupoint P6 helps in 

preventing PONV. Neiguan acupoint can be stimulated 

by various techniques. Acupressure is non-invasive 

method induced by manual stimulation and is devoid of 

complications like nerve damage and infection 

transmission.7,8 Acupressure wrist bands are less 

expensive compared to most antiemetics and the adverse 

effects of acupoint stimulation are minimal.9 Studies 

have reported the efficacy of using Acupressure in 

significantly improving postoperative nausea and 

vomiting,10-12 while there have also been reports of no 

significant difference.13, 14 

Laparoscopic cholecystectomy is one of the most 

common procedures performed worldwide in general 

surgery.15 While it is a fairly simple procedure with 

minimal risk of infection as compared to laparotomy, 

there is a high risk of postoperative nausea and vomiting 

due to the surgical technique involved, type of anesthesia 

used, and prior risk factors of the patients.  

The primary objective of this study was aimed to 

determine the role of stimulation of Acupoint P6 for 

preventing PONV in patients undergoing laparoscopic 

cholecystectomy. The requirements of rescue 

antiemetics and frequency of their adverse effects were 

also looked at.  

Methodology 
Study Design: 

This was a randomized controlled trial (RCT). After 

approval from the ethics review committee and clinical 

trials unit it was conducted in the operating rooms, 

postoperative anesthesia care unit and surgical wards of 

Aga Khan University Hospital. A total of 84 patients 

undergoing laparoscopic cholecystectomy were enrolled. 

The sample size was based on having 80% power (α error 

of 5%) to detect a 50% reduction in risk of PONV in 

patients who will receive P6 acupoint stimulation (given 

an estimated 30% to 60% rate of PONV in the control 

group). Sampling was done through non-probability 

purposive sampling. 

The inclusion criteria were adult patients aged 18-50 y, 

of either gender, and belonging to American Society of 

Anesthesiology (ASA) status I or II for undergoing  

Figure 1: Pericardium point P6 

Figure 2: Acupressure band placement at P6 in 
intervention group 
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laparoscopic cholecystectomy. The exclusion criteria 

were patients who refused the consent and with a history 

of wrist surgery, gastro-esophageal surgery, esophageal 

reflux and any skin disease. Pregnant Patients and 

patients with more than one antiemetic used 

intraoperatively were also excluded.  

Study participants were randomized into two groups, i.e. 

correct acupressure site (intervention) and incorrect 

acupressure site (control) by block randomization. 

Sequence generation and allocation concealment were 

computer generated and done by clinical trial unit. 

Acupressure was applied by a pre-formed purposively 

made wrist band in both hands. In this study we used a 

wrist band with the name of ‘Pressure Right®’, 

manufactured for Pressure Point Inc. (36 Green Meadow 

Drive, USA). Each band had a bead at one end and 

sticking surface on the other end. In the intervention 

group, the band was applied at the wrist and the beads 

were placed exactly at P6 point (Figure 2). In the control 

group, the band was applied at the wrist with the beads 

placed on the dorsal surface. In both groups, acupressure 

band was applied before the induction of anesthesia in 

the waiting area of the operating room and continued 

during intraoperative period and six hours 

postoperatively.  

In operating room, general anesthesia was given with 

Nalbuphine 0.1 mg/kg, propofol 2 mg/kg and atracurium 

0.5 mg/kg. Endotracheal intubation using murphy eyed 

cuffed PVC tube was done through conventional or video 

laryngoscopy. Anesthesia was maintained using 

isoflurane and intermittent use of atracurium. Injection 

metoclopramide (Maxolon®) 0.1 mg/kg was given 15 

min prior to the extubation (as per discretion of the 

primary anesthetist in the operating room) Neostigmine 

2.5 mg and glycopyrrolate 0.2 mg were administered as 

reversal agent after getting train of four. Trachea was 

extubated when the patients fulfilled the extubation 

criteria. Postoperatively, participants were shifted to the 

recovery room with wrist band for monitoring. The 

bands were removed in the ward at six hours 

postoperatively.  

Postoperatively, patients were monitored for 

postoperative nausea and vomiting at the time of arrival 

in post–anesthesia care unit (PACU), at half hour, three 

hours and six hours postoperatively, using a 10 cm 

numerical pain scale (NPS) marked from 1 to 10 (1 = 

none, 2-5 = mild, 6-7 = moderate, 8-10 = severe) for 

nausea as well as vomiting separately. In addition, 

routine postoperative pain scores were also monitored.  

Results 
A total of 84 participants were enrolled and randomly 

allocated into 2 groups: 41 in control and 43 in 

intervention group. None of the participants was 

excluded and data was analyzed by the intention to treat 

analysis principle. (Figure 3). No significant statistical 

difference was found between the control and 

intervention group in terms of age, sex, ASA physical 

status and co-morbid conditions (Table1). 

Doses of anesthesia induction agents, muscle relaxants, 

analgesics and antiemetic used during surgery were also 

comparable (Table-2). The mean pain score in post 

anesthesia care unit (PACU), 30 minutes, three hours and 

six hours postoperatively were also comparable between 

the intervention and control groups (Table 3).  

The main outcome of trial was PONV, measured by 

visual analogue scale. . The results of PONV in PICU, at 

30 minutes, three hours and six hours postoperatively 

showed an insignificant difference in intervention and 

control group. In PICU, about 72% of patients in 

intervention group and 85% of patients in control group 

developed mild to moderate PONV. The frequencies of 

mild to moderate PONV were gradually reduced in both 

groups but the reduction was more pronounced in control 

group than in the intervention group. At six hours 

postoperatively, the frequency of mild to moderate 

PONV in intervention group was about 42% while in 

control group it came out to be around 26.8%. The 

frequency of severe PONV was similar at first two time 

points (i.e. at PACU and 30 minutes postoperatively) in 

both groups (i.e. 7% in intervention group & 4.9% in 

control group at PACU and 30 minutes postoperatively). 

There were no reported events of severe PONV at three 

hours and six hours postoperatively in both groups 

(Table 4). About 2.3% of patients in intervention group  
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and 4.9% of patients in control group, developed two 

episodes of vomiting in first six hours postoperatively. 

Rescue antiemetics were used in 67.4% of intervention 

group and 70.7% of control groups; the use of rescue 

antiemetics was statistically insignificant between the 

two groups (P = 0.744). 

Logistic regression was also used to predict the 

occurrence of PONV in two groups and to develop 

prediction model with adjusting different plausible co-

variates (Table 5). In binary logistic regression (Table 

5a), the odds ratio of PONV was 

statistically insignificant (OR= 0.408 

95% CI = 0.115 to 1.449).. In 

multivariable logistic regression, the 

association of intervention bead came 

out to be marginally insignificant (Chi2 

= 12.55, P = 0.05), after adjusting for 

age, sex, intraoperative and 

postoperative antiemetic used (Table 

5b).   

Discussion 
In current surgical practices, high 

incidences of PONV up to 53-72% have 

been reported with laparoscopic 

cholecystectomy. 15 Although it was 

widely investigated in the last two   

decades, but we are still unable to find 

effective treatment for prevention of 

PONV. The modern medicine is now 

looking for alternate ways of reducing 

this postoperative complication. 

Acupressure has recently been 

introduced in anesthetics practice. It 

has no side effects or drug interactions, 

is non-invasive, simple to apply, has a 

high degree of patient acceptance and is 

economical.7  

While some research studies have 

shown beneficial effects of acupressure 

stimulation in preventing PONV but it 

is still inconsistent in giving desired 

results. 7, 10, 12 This current study was 

done to determine the role of 

prophylactic use of Acupoint P6 

stimulation for prevention of PONV 

and the need for rescue antiemetics in 

patients undergoing laparoscopic 

cholecystectomy.  

Our study reports that acupressure at 

Neiguan  P6 point starting before the 

induction of anesthesia till 6 hours 

postoperative has no significant role in 

preventing PONV in patients 

undergoing laparoscopic cholecystectomy. The authors 

have done the similar study previously with the manual 

bead placement (compared to recent wrist bands) with 

the similar results too.14 In our previous study, we used 

acupressure on one hand only and that was the major 

criticism and it was suggested to use acupressure in both 

hands that we did in this study.  

It is important to note that in our current study, medical 

intervention needed to be done in both study groups. The 

rescue anti-emetics were given in 60 patients (out of 84   

Table 1: Characteristics of patients between groups (n = 84) 

Variables  Intervention 
Bead 

 (n = 43) 

Control 
Bead 

 (n = 41) 

P-Value 

Age (Years) 38.05 ± 8.12 37.56 ± 
8.34 

0.787 

Gender 

 

Female 

Male 

28 (65.1) 

15 (34.9) 

34 (82.9) 

7 (17.1) 

0.063 

ASA-
Status 

 

I 

II 

III 

19 (44.2) 

24 (55.8) 

0 (0) 

21 (51.2) 

19 (46.3) 

1 (2.4) 

0.442 

 

Co-
morbids 

 

Hypertension 

Diabetes Mellitus 

IHD 

COPD 

Others 

10 (23.3) 

3 (7) 

0 (0) 

0 (0) 

8 (18.6) 

1 (2.4) 

8 (19.5) 

1 (2.4) 

4 (2.4) 

11 (26.8) 

0.005 

0.089 

0.488 

0.488 

0.368 

Data presented as n (%) 

Table 2: Comparison of other characteristics between groups (n = 84) 

Variables  Intervention Bead 

 (n = 43) 

Control Bead 

 (n = 41) 

P-value 

Combination of 
nalbuphine, propofol and 
atracurium used 

42 (97.7) 41 (100) 0.326 

Inj. Maxolon 0.1 mg/kg 15 
min before extubation 

28 (66.7) 29 (70.7) 0.690 

Rescue analgesia given 

Ketorolac 

Paracetamol 

Tramadol 

43 (100) 

24 (55.8) 

29 (67.4) 

7 (16.3) 

41 (100) 

19 (46.3) 

22 (53.7) 

12 (29.3) 

NA 

0.385 

0.196 

0.155 

Data presented as n (%) 

Table 3: Comparison of mean pain score between groups with respect to time 

Time Intervention bead Control bead P-value 

In PICU 3.30 ± 2.445 3.22 ± 2.031 0.867 

30 min 3.14 ± 2.484 3.10 ± 2.131 0.934 

3 hours 1.09 ± 1.493 .83 ± 1.548 0.429 

6 hours .95 ± 1.327 .61 ± 1.159 0.211 

Data presented as Mean ± SD 
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patients) with no significant difference between the 

control and intervention groups. The rescue antiemetic 

drugs used postoperatively included Metoclopramide 

(91% of patients) and Ondansetron (9% of patients).  

A wide variety of factors influence the incidence of 

PONV in laparoscopic cholecystectomy and biases from 

these must be eliminated from a study for the 

management of postoperative nausea and/or vomiting to 

draw valid conclusions. Risk factors such as age and sex 

of patient, obesity, history of postoperative nausea or 

vomiting or motion sickness, duration of surgery, the use 

of anesthetic drugs, especially inhalational agents and the 

opioids may contribute to these episodes.  

We controlled these risk factors within the study design. 

Duration of anesthesia and surgery and anesthetic drugs 

used were similar in both groups. The demographics like 

age, weight and sex distributions were also similar in 

both groups. In addition, we did logistic regression for 

adjusting different plausible factors in case was have 

missed any in study design.  

One possible explanation of our study result is that 

PONV (being a subjective experience often) is over 

reported in our population as they often are not properly 

counselled about pain & PONV in pre-operative period. 

In addition, their own believe, that only medical 

interventions relieve the PONV, can be the reason of 

over -reporting of PONV requiring anti-emetics.  

The strength of this 

study is that it is a 

randomized control 

trials with stringent 

inclusion and 

exclusion criteria and 

we choose only single 

surgical intervention 

to avoid biases. Our 

study does have 

certain limitations. As 

it is a single-centered 

study with a relatively 

small sample size. 

Since the wrist band 

placement and data 

collection were done 

by different research 

assistant (although 

trained), there is a 

possibility of 

difference in skill for 

the band placement 

and PONV reporting 

biases. This highlights 

the importance of 

overcoming limitations of the study in advance to avoid 

such biases that may influence the overall outcome. 

 Conclusion 
Our study reports that acupressure at Neiguan  P6 point 

starting before the induction of anesthesia till 6 hours 

postoperative has no significant role in preventing 

PONV in patients undergoing laparoscopic 

cholecystectomy. Rescue antiemetics were required in 

both groups with the similar frequency. 
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Table 4: Comparison of PONV at different point time and rescue antiemetic between groups  

Time PONV Intervention Bead 

 (n = 43) 

Control Bead 

 (n = 41) 

P-value 

At PICU 

 

None 

Mild to Moderate 

Severe 

9 (20.9) 

31 (72.1) 

3 (7) 

4 (9.8) 

35 (85.4) 

2 (4.9) 

0.314 

30 Min  

 

Non 

Mild to Moderate 

Severe 

11 (25.6) 

29 (67.4) 

3 (7) 

6 (14.6) 

33 (80.5) 

2 (4.9) 

0.390 

3 hours  

 

None 

Mild to Moderate 

Severe  

25 (58.1) 

18 (41.9) 

0 (0) 

30 (73.2) 

11 (26.8) 

0 (0) 

0.173 

6 hours  

 

None 

Mild to Moderate 

Severe 

25 (58.1) 

18 (41.9) 

0 (0) 

30 (73.2) 

11 (26.8) 

0 (0) 

0.173 

No. of vomiting 
episodes in six hours 
postoperatively 

0 

1 

2 

32 (74.4) 

10 (23.3) 

1 (2.3) 

33 (80.5) 

6 (14.6) 

2 (4.9) 

0.522 

Rescue Antiemetic 29 (67.4) 29 (70.7) 0.744 

Post Antiemetic 

 

Total 

Metoclopramide 

Ondansetron 

30 (69.8) 

26 

4 

30 (73.2) 

29 

1 

0.730 

Data presented as n (%) 
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