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Abstract 

Objective:Our study aimed to investigate the feasibility and effectiveness of preoperative 

electroacupuncture (EA), delivered 24 hours before surgery, on postoperative nausea and 

vomiting (PONV) and postoperative pain in patients undergoing gynecologic laparoscopic 

surgery. 

Methods: In this randomized controlled trial, 40 patients scheduled for elective gynecologic 

laparoscopic surgery, were randomly assigned to the usual care (UC) group and the EA group 

(n=20 each). Both groups received the routine treatment consisting of intravenous 

Dexamethasone (5 mg) after induction of anesthesia and intravenous Tropisetron(5 mg) 

before the end of the operation. Those in the EA group received EA at bilateral Neiguan (PC6) 

and Zusanli (ST36) within 24 hours prior to the surgery. The incidence and severity of PONV 

and pain were recorded at 6hours, 12hours, and 24 hours after the operation. Time to first 



flatus passage was also recorded. Bonferroni-corrected independent sample t-tests were used 

to analyse the data. 

Results: In the first 6 hours after surgery, 15% and 20% of the patients experienced 

postoperative nausea in the EA and the UC groups, respectively. The incidences of 

postoperative vomiting were 5% for the EA group and 20% for the UC group. PONV reduced 

to zero over 12 hours in both groups and there was no statistically significant difference in 

PONV between the two groups at any time point. The EA group rated their postoperative pain 

statistically significantly lower than the UC group did at 6 hours postoperative (EA: 1.9 ± 0.8; 

UC: 2.9 ± 0.9, p = 0.001).The two groups did not differ in pain at 12 and 24 hours. The EA 

group had a shorter time to pass first flatus than the UC group did (EA: 20.3 hours ± 6.1; UC: 

26.4 ± 5.2, p = 0.002). The common EA related adverse effects were minor, and did not 

require medical attention. The patients tolerated the EA treatment well.  

Conclusion: It is feasible and safe to deliver one-session EA treatment within 24 hours 

preoperatively to preempt postoperative pain. One-session preoperative EA may also 

accelerate motility of the gastrointestinal track. Properly powered studies are needed to further 

test the effectiveness of preoperative EA on PONV.  

Key words Electroacupuncture; Postoperative nausea and vomiting; Gynecologic 

laparoscopic surgery 

 

Introduction 

Postoperative nausea and vomiting (PONV) is one of the commonest complications after 

surgery under general anaesthesia. The incidence of PONV after inhalation anaesthetics is up 

to 30% when prophylaxis are not offerred.
1
 The incidence reaches 70–80% in high-risk 

patients.
2
 Women undergoing laparoscopic gynaecological surgery are at a high risk for 

PONV. Previous studies showed that in the absence of prophylactic antiemetics, the incidence 

of PONV in this cohort was 40% to 85%.
3,4,5

  

Though self-limiting, PONV can cause significant morbidity including bleeding, aspiration 

pneumonia, electrolyte imbalance, suture tear, and psychological stress.
1,6,7

 In addition, 

severe PONV often results in delayed recovery and increased costs to the individuals and to 

the health care system.
8,9

 Although the management guidelines about PONV have been 



established,
10

 incidence of PONV is still high at 40% on average, largely due to inadequate 

PONV prevention and management. 
7,11

 

Classical treatments about PONV are mainly pharmaceutic, including 5-HT3 receptor 

antagonists, NK-1 receptor antagonists, corticosteroids, butyrophenones, antihistamines, 

anticholinergic and phenothiazines.
12

 Antiemetic drugs, even in lower doses, may be 

associated with adverse effects such as affecting the QTc interval, visual disturbances, dry 

mouth, dizziness.
10,13

 Furthermore they only have moderate effects on patients at high risk for 

PONV.
14

 Women undergoing laparoscopic gynaecological surgery are at moderate to high risk 

for PONV, and the incidence is about 55% although preventative measures are applied.
3
  

Increasing evidence supports the use of non-pharmacological techniques, such as 

acupuncture, in postoperative care.
14

 Lee et al.
15 

reported that PC6 acupoint stimulation was 

as effective as standard antiemetic drugs in reducing the incidence of nausea and vomiting. 

High quality systematic reviews conclude that acupuncture for PONV is effective, safe and of a 

low cost, and has been included in an international management guideline for PONV as the 

only non-pharmacological intervention.
10,16,17

 However， optimal acupuncture for PONV as a 

prophylactic and as a treatment is not yet established. It is not clear when the best time for 

acupuncture is, that is preoperative, perioperative or postoperative.
16

  

To prevent PONV, acupuncture should be administered preoperatively or intraoperatively. 

For the safety concern, it is ideal to provide acupuncture preoperatively on conscious patients 

as PC6 is directly on the medial nerve, and deep needling on un-conscious patients could 

damage the nerve. In many studies acupuncture was delivered 30 minutes before 

surgery.
14,18,19

 This mode of delivery has its disadvantages due to limited time prior to surgery 

and patients could be nervous about the coming surgery. Delivering acupuncture the day 

before the surgery has its advantage as the patients are more relaxed, and are likely to benefit 

from acupuncture. A previous study showed that acupuncture one day prior to surgery 

produced better pain reduction than acupuncture given 30 min prior to the surgery. 
20

It is not 

known whether acupuncture with standard prophylactic anti-emetics would provide additional 

benefits in reducing PONV when delivered the day before the surgery. 

Our study aimed to: 1) investigate the feasibility of preoperative EA, delivered 24 hours 

before surgery, on PONV and postoperative pain in patients undergoing gynecologic 



laparoscopic surgery. Specifically we looked at the acceptability of both the participants and 

the acupuncturist, when EA delivered 24 hours before surgery; 2) determine the effect size of 

the intervention to enable sample size calculation.  

Materials and methods 

Study design 

This feasibility study was approved by the Human Research Ethics Committee of the 

Affiliated Hospital of Nanjing University of Traditional Chinese Medicine, and conducted at the 

Affiliated Hospital of Nanjing University of Traditional Chinese Medicine between October 

2015 and February 2016, Nanjing, Jiangsu Province, China（2016NL-019-02）.  

The study procedure and method of EA were explained to the patients. Written informed 

consent was obtained from each patient prior to their participation in the study.  

Selection Criteria 

Inclusion criteria were: female patients (age 18–50 yr), ASA physical status class I or II, 

nonsmoking, undergoing elective gynaecological laparoscopic surgery under general 

anaesthesia, an operating time below 3 hours. 

Exclusionary criteria were: pregnancy or breastfeeding; use of antiemetics, emetogenic drugs, 

opioids, or glucocorticoids within 3 days prior to surgery; known allergy to tropisetron or 

dexamethasone; nausea, vomiting, or both within 24 h before surgery; mental retardation, 

psychiatric, or neurological disease; wearing a cardiac pacemaker, cardioverter, or 

defibrillator; rash or local infection over the skin area of selected acupoints. We also excluded 

those who developed intraoperative drug allergy, converted to open procedures. 

Randomization and blinded 

An independent researcher used a random number table to generate 

the randomization sequence. Each number was printed on a piece of paper, which was then 

put in an opaque sealed envelope. All envelopes were stored in a locked cabinet.  Each 

eligible participant picked an envelope from the lot after baseline data collection was 

completed. Forty patients were randomly assigned to the following two groups: the usual care 

(UC) group and the EA group (n=20 each). 

The patients, the surgeons, the anesthetist, and the investigator collecting the data were all 

blinded to the group allocation. 



Description of Intervention 

Electroacupuncture group 

Participants in the EA group received EA at bilateral Neiguan (PC6) and Zusanli (ST36) within 

24 hours prior to the surgery in the genecology ward. The acupuncture needles used in this 

study were stainless steel needles (Suzhou Medical Supplies Factory Co. Ltd,0.30x40 mm, 

China), and electrical stimulation was applied once for 30 minutes with the dense-disperse 

stimulation mode (20-100 HZ) using a stimulator (XS-998B, Nanjing Xiaosong Medical 

Instrument Research Institute, Nanjing , China). The intensity of stimulation was adjusted at 

strong but comfortable level as judged by the patients. The EA was delivered by a registered 

acupuncturist. The treatment was to be halted if participants reported discomfort or dizziness. 

No such adverse events occurred during the treatment, and none of the participants dropped 

out from the study. Data of all the participants were available for analysis. 

Usual care group 

UC was provided to both UC group and EA groups. Patients in the UC group received no EA. 

A standardized anaesthetic protocol was applied to all participants. One anaesthetist, who was 

blinded to the group allocation, provided the UC to all participants. All patients fasted for  8 h 

before anaesthesia. General anaesthesia was induced with midazolam 0.05 mg/kg i.v., 

propofol2–3 mg/kg i.v., sufentanil 0.2–0.4µg/kg i.v., vecuronium 0.1 mg/kg i.v., and lidocaine 1 

mg/kg i.v. After induction, dexamethasone 5 mg i.v. was administered. Anaesthesia was 

maintained with intravenous infusion of propofol, sufentanil and vecuronium. Standard 

monitoring procedures were followed, including ECG, non-invasive blood pressure, pulse 

oximetry, end-tidal CO2. Lactated Ringer’s solution was given i.v. based on calculated 

preoperative deficits, surgical procedure, and estimated intraoperative blood loss. 

Laparoscopies were performed with CO2 insufflation. All patients were placed in the 

Trendelenburg position. Patients’ respiratory rate was adjusted to maintain normocapnia 

(end-tidal CO2 between 4.3 and 5.1 kPa) as their lungs were mechanically ventilated. At the 

end of surgery, Parecoxib 40 mg i.v. was given for postoperative analgesia. Tropisetron 5 mg 

was administered i.v. at the end of skin closure for prophylaxis of PONV. Neostigmine 0–5 mg 

and atropine 0–2.5 mg were used to reverse the residual muscle relaxant effects. 

Outcome Measures 



The incidence and severity of PONV and pain were recorded at 6hours, 12hours, and 24 hours 

after the operation. The severity of PONV was rated using a validated four-point rating scale 

score(from 0= no nausea or vomiting to 3=the worst imaginable nausea or vomiting)
 21 

and 

pain was rated using a numerical rating scale with 0 indicating no pain and 10 the worst pain 

possible. Time to first flatus passage was also recorded. Recruitment rate and withdrawals 

were recorded. All the outcome measures were recorded by an independent research nurse, 

who was not involved in the management of patients and blinded to the group allocation. 

Adverse events of EA were recorded by the acupuncturist. 

Statistical analysis 

Statistical Package for Social Sciences for Windows (SPSS) V.19.0 was used to analyze the 

data. Bonferroni-corrected independent sample t-tests were employed to compare 

demographic data and baseline data between the two groups. 

Results 

A total of 43 patients were assessed for eligibility. Forty were admitted to the study and were 

randomized. All completed the study. None of the patients withdrew from the study. The study 

flow chart is depicted in Figure 1. 
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Figure 1 Flow chart of participants throughout the study. Three patients were excluded from 

the study because breastfeeding, use of antiemetics within 3 days prior to surgery, decided to 

open procedures before surgery. 

The age and surgical and anaesthesia related information are presented in Table 1. The 

groups were comparable on demographic data, surgery- and anaesthesia-related profiles. 

(Table 1). 

 

Table 1 Patient age and perioperative variables. (Mean（SD）orn(%). 

 

  Variable                          Group EA(n=20)   Group UC(n=20)   P-value 

Preoperative factors 

Age (yr)                                35.2（6.1）      34.4（9.1）      0.745 

Surgical and anaesthesia-related information 



Type of surgery 

Hysteromyomectomy (n(%) )                 12（60%）     10（50%）      0.537 

Ovariocystectomy (n(%) )                    8（40%）      10（50%）      0.525 

Duration of anaesthesia(min)               89.3（38.9）     95.5（32.8）      0.586 

Duration of surgery (min)                  75.5（38.4）     78.5（31.2）      0.788 

Intraoperative sufentanil（µg）             36.5（6.7）      34.5（4.8）       0.286 

I.V. fluid (ml)                            1140（377.5）    1110（249.0）    0.768 

 

EA: electroacupuncture; UC: usual care. 

 

In the first 6 hours after surgery, 15% and 20% of the patients experienced postoperative 

nausea in the EA and the UC groups, respectively. The incidences of postoperative vomiting 

were 5% for the EA group and 20% for the UC group. PONV reduced to zero over 12 hours in 

both groups and there was no statistically significant difference between the two groups at any 

time point. There was no difference in the use of anti-emetics or pain medications between the 

two groups (Table 2).  

Table 2 Postoperative nausea and vomiting scores, pain scores and time to first flatus 

passage after surgery. ( mean (SD) . 

 

  Variable                          Group EA (n=20)  Group UC(n=20)   P-value 

0-6h after surgery 

Nausea [mean(SD)]                        0.2（0.5）      0.4（0.9）      0.307 

Vomiting [mean (SD)]                      0.1（0.2）      0.3（0.8）      0.120 

Nausea [incidence;n(%)]                    3（15%）      4（20%）       0.677 

Vomiting[incidence;n(%)]                   1（5%）       4（20%）       0.151 

Pain [mean (SD)]                          1.9（0.8）      2.9（0.9）      0.001* 

6-12h after surgery 

Nausea [mean(SD)]                         0（0）        0.1（0.5）      0.324 

Vomiting [mean (SD)]                       0（0）        0.25（0.8）     0.163 

Nausea [incidence;n(%)]                     0(0)          1(5%)           0.311 

Vomiting[incidence;n(%)]                    0(0)          2(10%)          0.147 

Pain [mean (SD)]                          0.9（1.0）      1.75（1.6）     0.054 

12-24h after surgery 



Nausea [mean(SD)]                        0（0）          0（0） 

Vomiting [mean (SD)]                      0（0）          0（0） 

Nausea [incidence;n(%)]                    0（0）          0（0） 

Vomiting[incidence;n(%)]                   0（0）          0（0） 

Pain [mean (SD)]                          0.3（0.4）      0.4（0.6）      0.547 

Time to first flatus passage [h; mean(SD)]      20.3（6.1）     26.4（5.2）     0.002* 

Anti-emetics 0–48 h after surgery [n (%)]       0（0）           0（0） 

Analgesics 0–48 h after surgery [n (%)]         0（0）           0（0） 

 

EA: electroacupuncture; UC:usual care; PONV, postoperative nausea and vomiting. 

*statistically significant difference between EA and UC 

 

The EA group rated their postoperative pain statistically significantly lower than the UC group 

did at 6 hours post-surgery .The two groups did not differ in pain at 12 and 24 hours (Table 2). 

The EA group had a shorter time to pass first flatus than the UC group did.  

Only one participant in the EA group reported pain at the needling sites and bruising. The 

incident was minor, and did not require medical attention. All patients tolerated the EA 

treatment well.  

Discussion 

The results of this study suggest that using the EA treatment in patients undergoing 

gynecologic laparoscopic surgery, delivered 24 hours before surgery, is not only feasible but 

also safe, and it has a multi-dimensional effect on postoperative recovery. One-session 

preoperative EA may reduce early pain after operation, reduce PONV, accelerate motility of 

the gastrointestinal track and shorten the time to pass first flatus after surgery. Due to the low 

PONV incidence in all participants, the group difference in PONV was not statistically 

significant.  

The study shows it being feasible to provide preoperative acupuncture 24 hours prior to 

the surgery. Most of the participants (98%) we approached agreed to take part in the study, 

and there was no drop out at any stage of the study, indicating EA was well-accepted by all 

participants. Our verbal communication with participants indicated that both the acupuncturist 

and participants felt comfortable and not rushed when EA was delivered the day before the 



surgery in the ward. EA related adverse effects were minor with only one participant reporting 

tolerable needling pain, reflecting EA provided in this study being safe to the patients.  

It is also feasible to recruit participants. Eighty gynaecological laproscopic surgical 

procedures are conducted each month at our hospital, we recruited 12 participants permonth. 

Only one anaesthetist was involved in the study to ensure all the participants were managed 

consistently. It is possible to significantly enhance the enrollment rate if more anaesthetists 

take part in the study.  

Since all participants in the current study were female and  non-smokers, their PONV risk 

score were at 2 or above, putting them in the category of medium- to high-risk. 
10

 Guidelines 

recommend prophylactic treatment for those patients. Risk factors for PONV also include the 

patients' age, total length of surgery, type of anesthesia and opioid medication was employed. 

10
 In our study, the clinical characteristics for the two groups were similar in the risk level of 

PONV and profiles of surgery and anaesthesia.  

In this study the incidence of postoperative nausea was 15% in the EA and 20% in the UC 

groups in the first 6 hours after surgery, respectively. 20% PONV in the UC group is lower than 

most of the previous reported incidences,
 1,2,3,22,23

 which was 55% in medication group among 

women with a moderate to high risk of PONV.
3
 This could be due to the implementation of a 

few effective strategies that reduce PONV incidence. Our patients were admitted to the 

hospital at least one day before the surgery. They were well-hydrated, and felt relaxed before 

the surgery. Total intravenous anaesthesia including propofol was used, and prophylactic 

tropisetron and dexamethasone were administered intra-operatively. All of these were 

recommended by the guideline,
10

 and could have contributed to the low PONV incidence in the 

UC group.  

Although the incidence between the two groups was not statistically significantly different, 

EA decreased the absolute risk of nausea by 5%, which was 25% lower than the UC group. 

The data are consistent with the previous studies, where acupuncture consistently shows 

about 30% reduction from the medication alone group. 
16,24,25,26

 Using the data, we calculated 

the sample sizes needed are 906 in total to detect a 5% reduction in nausea with 80% power, 

and 76 to detect a 15% reduction in vomiting. 



An important finding of this study was the multi-dimensional effect of one-session 

preoperative EA. It not only reduced the incidence of PONV, but also reduced postoperative 

pain, and shortened the time to pass first flatus. Based on the theory of traditional Chinese 

medicine (TCM), surgery may disturb  the balanced state of the human body, and interrupts 

the movement of qi and blood. Consequently, stomach qi travels upwards, instead of 

downwards, causing nausea and vomiting and constipation.
27

 PC6  free flows the adverse 

flow of qi, and regulates the digestive system. It has been shown to be an effective acupoint in 

preventing nausea and vomiting.
27

 ST36 helps relax the  gastrointestinal track , and enhance 

body recovery after surgery. 
28

 Concurrent stimulation of PC6 and ST36 could produce 

synergistic effect on regulating gastrointestinal function impacted by the surgery and 

anaesthetics to prevent PONV as well as accelerating motility of the gastrointestinal track.
28

  

Some recent studies have suggested that acupuncture plays an important role in 

postoperative pain management, including a significant reduction in postoperative pain and 

use of opioids, leading to a reduced incidence of opioid-related adverse effects.
29,30

 Animal 

and human studies show that preoperative EA could increase levels of enkephalins and β 

endorphin, which are benefit for relieving pain.
31-33

 A recent study shows that acupuncture 

regulates serotonin and dopamine levels that are targeted by some common antiemetics. This 

might explain the PONV reduction effect of EA. 
34

  

Our study has several limitations. Firstly, when the participants were recruited, we did not 

assess their PONV or motion sickness history, therefore we were not able to calculate the 

Apfel score for PONV risk assessment. However, this could not have contributed to a lack of 

group difference. As mentioned above, the two groups were comparable in surgery and 

anesthesia-profile and many other aspects associated with PONV incidence. Secondly, we did 

not ask the patients whether they had any recent acupuncture treatment prior to the trial. The 

effect of acupuncture for post-operative pain or PONV often does not last more than 48 to 72 

hours.13
The chance of prior acupuncture treatment might impact on the results of the current 

study is very low. Nevertheless this could be taken into consideration in future studies. Thirdly, 

we did not have another group of patients who received EA delivered 30min before induction 

of anesthesia, which was usually used in previous studies;
16

 therefore we could not assess if 

EA 24 hours prior to surgery is better than EA 30 min before surgery. Additionally, we did not 



include a sham-acupunctue control group. The 2015 Cocohrane review of acupuncture for 

PONV
15 

clearly states that evidence supports the use of PC6 acupoint stimulation over sham 

interventions. The review further recommends that further sham comparison trials will not 

change the conclusion. For this reason, a sham control group was not attempted in our study. 

Fourthly, we limited our study to a single type of short-duration surgery. It is unclear whether 

our findings could be extended to other surgical populations. Finally, we did not interview 

patients and the acupuncturist formally to ascertain their experience of EA 24 hours prior to 

surgery. Future studies should address those issues.  

Conclusion 

Our feasibility study demonstrates that one-session preoperative EA within 24 hours of 

the surgery is well-accepted by patients, easy to be administered by acupuncturists, is safe 

and has multi-dimensional effects on postoperative recovery. Future studies need to assess if 

this method is also safe and effective for complicated surgeries with extended surgical time. 

Properly powered studies are needed to further test the effectiveness of this form of EA on 

PONV.  
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