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Objective: Postoperative vomiting (POV) is one of the most common problems following general anaesthesia, and many factors, either 
solely or in combination, may play a role in aetiology. Acupuncture is a technique that the World Health Organization has accepted as a 
complementary treatment. This study presents our experience with acupuncture for POV treatment in a study of paediatric tonsillectomy 
cases.

Methods: The study included ASA I-II patients (n=70) aged 2-14 years who underwent tonsillectomy and/or adenoidectomy under general 
anaesthesia. The patients were randomly divided into the following two groups: control and study group. In the study group, an acupuncture 
needle was intraoperatively applied to the P6 acupuncture point for 20 min. Antiemetics were not administered to either group because of 
the standard applications in the preoperative period. The patients were postoperatively evaluated by nurses who were unaware about the 
techniques used in either group.

Results: No statistically significant difference was determined between the groups with regard to age, sex, nature of the operation, duration 
of anaesthesia, duration of the operation, surgical method and ASA scores. A statistically significant difference was determined between the 
groups with respect to vomiting rates. The acupuncture group presented with 0.28-times fewer vomiting episodes than the control group.  

Conclusion: The results of the study demonstrate that acupuncture has an apparent antiemetic efficacy in POV. Its routine use for POV 
may improve postoperative comfort and reduce drug use for prophylactic or therapeutic purposes.
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Introduction

Despite several preventative approaches and treatments, postoperative nausea and vomiting (PONV) still poses a 
significant source of postoperative discomfort (1, 2). Several contributing factors may be responsible for postop-
erative emesis, including age, type of surgery, anaesthetic agents, anxiety or pain level (1, 2). Tonsillectomy and/or 

adenoidectomy in the paediatric age group present a high percentage of PONV, accounting for 70% of cases (2-4). Different 
treatments or prophylaxis modalities have been suggested; however, currently, there is no universally accepted approach for 
reducing PONV incidence (5-7).

Acupuncture is an ancient technique has been used for medical purposes in China for 2000 years (1, 2). Following the 
approval of this technique by WHO as a complementary measure in treating some medical conditions, including PONV, 
many centres have utilised acupuncture in addition to standard medical approaches (5). In paediatric patients, acupuncture 
currently has a limited volume of practice in medical or surgical conditions (8). This study aimed to investigate the effect 
of acupuncture to relieve postoperative vomiting (POV) following tonsillectomy and/or adenoidectomy in a paediatric 
population.

Methods

This randomised and single-blind study was conducted in collaboration with the Otolaryngology and Anaesthesiology 
Clinics of our hospital. The study protocol was reviewed and approved by the Ankara Children’s Health and Diseases Hae-
matology and Oncology Training and Research Hospital Ethical committee for Clinical Research. The study comprised 



70 paediatric patients in the ASA I-II category (aged 2–14 
years) who underwent tonsillectomy and/or adenoidectomy 
under general anaesthesia. Patients with previous antiemetic 
use, drug hypersensitivity, car sickness or history of gastro-
esophageal reflux were excluded from the study. A total of 
70 patients were included: 35 subjects in each of the control 
and study groups. The main indications for removal of ton-
sils or/and adenoid tissue were recurrent (five or more at-
tacks in the recent year) tonsillitis, upper airway obstruction 
findings whether or not accompanied by obstructive sleep 
apnoea and serous otitis media of three or more months of 
duration.

Tonsillectomy was performed by cold knife dissection or 
bipolar diathermy techniques. The classic curettage tech-
nique was employed for adenoidectomy. After randomiza-
tion, subjects in both groups were pre-medicated with oral 
midazolam. They were admitted to the operating room 20 
min after pre-medication. The patient’s age, sex, ASA, sur-
gical technique, type of anaesthesia and duration of surgery 
were recorded. After ECG, pulse oximetry and non-invasive 
blood pressure monitoring, anaesthesia induction was ini-
tiated with a gas mixture of 8% sevoflurane, 50% O2 and 
50% nitrous oxide to all patients. Maintenance dose was 
administered with 2%–3.5% sevoflurane. An intravenous 
fluid infusion of 3.33% dextrose and 0.3% sodium chlo-
ride (8–10 mL kg−1) was initiated via a 22-G cannula, and 
then, fentanyl citrate was administered. Before starting the 
surgery, tramadol hydrochloride was administered to all pa-
tients for postoperative analgesia. 

Patients in the control group did not receive any antiemetic 
medication. For patients in the study group, a stainless steel 
acupuncture needle, measuring 0.25×0.25 mm, was insert-
ed in the P6 acupuncture point (Nei Guan), which is 2-cm 
below the transverse crease of the wrist P7, between the pal-
maris longus and flexor carpi radialis tendons on the line 
connecting P3 and P7 for at least 20 min during the surgery 
by a certified anaesthesiologist (Figure 1).

All operations were performed by the same two-person 
surgical team. To prevent gastric distension, an orogastric 
catheter was inserted for aspiration of fluid and accumu-
lated blood, and before airway reflexes returned, the cath-
eter was removed. Patients with sufficient respiration were 
extubated. 

All patients were postoperatively kept under close observa-
tion for 24 h by the ward nurses who were blinded to the 
applied technique. Thereafter, the patients were discharged 
when they met the discharge criteria. Because of the difficul-
ty in understanding the expression and description of nau-
sea in children, nausea was not considered. The incidents of 
vomiting were recorded in detail during the hospital stay. In 
refractory cases (three or more times of vomiting), ondanse-
tron was administered to relieve symptoms.

Statistical analysis
Data were collected from patients who were operated in 
our otorhinolaryngology clinic. Type I error was set at 0.05, 
power was 80% and 20% lower expectation was expected 
for patients who underwent acupuncture compared with 
patients who received the standard treatment. The required 
sample size was calculated as 35 patients per group.

Data analysis was performed using Statistical Package for 
the Social Sciences version 11.5, (SPSS Inc; Chicago IL, 
USA). To compare differences between the control and 
study groups, for independent samples, t-test was used for 
continuous data with normal distribution, Mann–Whitney 
U test was used for continuous data with non-normal distri-
butions or ordinal data and chi-square test or Fisher’s exact 
test was used for categorical data. Bivariate logistic regres-
sion analysis was used to investigate significant risk factors 
for vomiting.

For descriptive statistics, means±standard deviation was 
expressed for continuous data with a normal distribution, 
median and minimum–maximum values were expressed for 
continuous data with non-normal distribution and frequen-
cies and percentages were provided for categorical data. A p 
value of <0.05 was accepted as statistically significant.

Results

There was no statistically significant difference between 
the groups in terms of age, sex, anaesthesia time, surgical 
procedure, surgery duration, type of surgical technique 
and ASA scores (Table 1). The POV rate was 22.9% in the 
study group and 51.4% in the control group. The POV rate 
difference between the groups was statistically significant 
(p<0.05). The possibility of POV incidences was 0.28-times 
lower in the study group than the control group (95% CI, 
0.1–0.79; p<0.05) (Table 1). 

There was no statistically significant differences between pa-
tients with and without POV in terms of age, sex, surgical 
procedure, type of anaesthesia, surgery  duration, applied 
surgical technique and ASA scores (Table 2). Ondansetron 
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Figure 1. P6 (Nei Guan): 2-cm below the transverse crease of the wrist 
P7, between palmaris longus and flexor carpi radialis tendons, on the 
line connecting P3 and P7



was required for excessive nausea and vomiting in one patient 
in each group. Only these two refractory cases were determined.

The factor that affected the frequency of vomiting in postop-
erative nausea was determined to be acupuncture treatment.

Discussion

With many frequently performed surgeries in children, PONV 
is a quite common complaint, particularly in the early postoper-
ative period (1, 2). According to Lerman et al. (9), in paediatric 
surgical cases over 3 years the risk of PONV is double that of 
the adult population. Some operations, including adenotonsil-
lectomy, appear to increase the risk of PONV (1, 2). As report-
ed by some studies, this risk may be as high as 70%–80% in 
adenotonsillectomy cases (1, 2, 4, 9, 10).

Nausea and vomiting may be caused by different factors 
such as postoperative opioid use, mechanical irritation of the 
throat or irritation of the pharyngoesophageal tract because 
of the swallowing of fluids containing blood during surgery 
(3, 9). PONV has a negative impact on patient comfort and 
postoperative complications, which may be attributed to sur-
gical site irritation that is caused by regurgitated gastric fluids 
and/or increase of local pressure in the vascular bed. There-
fore, proper and accurate handling and treatment strategies 
for PONV are still required (9, 10).

In this study, all the patients were pre-medicated with oral 
midazolam. In the literature, it has been demonstrated that 
a low dose of fentanyl citrate when added to sevoflurane 
during induction is useful in achieving haemodynamic sta-
bility and providing intubation comfort (11, 12). Therefore, 
in this study, fentanyl citrate (1 mcg kg−1) was added to 8% 
sevoflurane during induction. Previous studies have demon-
strated that sevoflurane, N2O and intraoperative opioid use 
increased the incidence of PONV (13-16). The administra-
tion of midazolam and high concentration O2 has been re-
ported to reduce the incidence of PONV (17, 18). As both 
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Table 1. Distribution of age, sex, weight, surgical 
procedure, anaesthesia and surgery duration, 
applied surgical techniques and ASA scores of all 
the patients

	 Control 	 Study 
	 group 	 group 
Variables	 (n=35)	   (n=35)	 p 

Age*	 5.45±2.69	 5.44±2.83	 0.990

Weight	 20.60±7.97	 19.72±7.18	 0.633

Sex**			 

   Female	 10 (28.6)	 15 (42.9)	
0.212

   Male	 25 (71.4)	 20 (57.1)	

Operation**			 

   Adenoidectomy	 15 (42.9)	 15 (42.9)	

   Adenotonsillectomy	 9 (25.7)	 6 (17.1)	

   Adenoidectomy+VT  
   follow-up	 9 (25.7)	 7 (20)	 0.267

   Adenotonsillectomy+ 
   VT follow-up	 1 (2.9)	 6 (17.1)	

   Adenotonsillectomy+ 
   Paracentesis	 1 (2.9)	 0 (0)	

   Tonsillectomy	 0 (0)	 1 (2.9)	

Anaesthesia duration*	 37.05±12.31	 39.28±15.63	 0.510

Surgery duration*	 22.94±10.87	 24.14±14.30	 0.694

ASA**			 

   ASA I	 28 (80)	 28 (80)	
1.000

   ASA II	 7 (20)	 7 (20)	

Vomiting			 

   Yes	 18 (51.4)	 8 (22.9)	
0.013†

   No	 17 (48.6)	 27 (77.1)	

* mean±SD (Independent sample t-test) **Count (%) (Fisher’s exact test) 
†Odds ratio (95% CI): 0.28 (0.1–0.79) 

Table 2. Distribution of age, sex, surgical procedure, 
anaesthesia and surgery duration, applied surgical 
technique and ASA scores in vomiting and non-
vomiting patients

	 No 	 Yes 
	 (n=44)	 (n=26) 
Vomiting	 (62.9%)	 (37.1%)	 p 

Age*	 5.13±2.70	 5.99±2.83	 0.206

Sex**			 

   Female	 19 (76)	 6 (24)	
0.090

   Male	 25 (55.6)	 20 (44.4)	

Operation**			 

   Adenoidectomy	 20 (66.7)	 10 (33.3)	

   Adenotonsillectomy	 8 (53.3)	 7 (46.7)	

   Adenoidectomy+VT 	 9 (56.2)	 7 (43.8) 
   follow-up			   0.426

   Adenotonsillectomy+VT 	 6 (85.7)	 1 (14.3)	  
   follow-up	

   Adenotonsillectomy+	 0 (0)	 1 (100) 
   Paracentesis		

   Tonsillectomy	 1 (100)	 0 (0)	

Anaesthesia duration*	 37.22±14.13	 39.76±13.93	 0.467

Surgery duration*	 22.04±12.50	 26.07±12.67	 0.199

ASA**			 

   ASA I	 36 (64.3)	 20 (35.7)
	 0.621

   ASA II	 8 (57.1)	 6 (42.9)	

*mean±SD (Independent sample t-test) **Count (%) (Fisher’s exact test) 



groups in this study were administered with the same anaes-
thesia method, all cases were equal in terms of PONV risk 
factors. Therefore, the difference in the number of vomiting 
incidence between the groups could not be related to the 
anaesthetic technique or the agents used. Positive-pressure 
ventilation that was applied with a mask causes a predisposi-
tion to vomiting in the postoperative period (19). To avoid 
this effect, the accumulated air and blood in the stomach was 
aspirated with an orogastric catheter in both groups of this 
study. The catheter was removed before the airway reflexes 
returned to avoid nausea and vomiting that was caused by 
pharyngeal catheter irritation.

Despite the absence of a universally accepted protocol to treat 
the condition, ondansetron, dolasetron, dexamethasone, 
droperidol, dimenhydrinate and perphenazine are the main 
agents used in medical treatment, either alone or in combina-
tion (2, 10, 20-22). As an alternative approach, Dundee et al. 
(7, 23) first introduced acupuncture applications for PONV 
in 1986 and then in 1989. It was concluded that stimulating 
the P6 acupuncture point resulted in a reduction of vomiting 
incidences (7, 23). The National Institutes of Health stated 
in 1998 that the stimulation of the P6 point is effective in 
preventing nausea and vomiting that is caused by chemother-
apeutic agents (5).

The antiemetic efficacy of acupuncture in surgical cases that 
were performed under general anaesthesia is a debatable sub-
ject. Yentis and Shenkman (24, 25) were unable to demon-
strate a significant decrease in PONV rates in paediatric ton-
sillectomy cases with acupuncture application to the P6 point 
and concluded that this finding may be because of the effect 
of general anaesthesia. In contrast, Streitberger et al. (26) re-
ported that the acupuncture application with the stimulation 
of the P6 point was quite effective under general anaesthesia. 
The irritation of needle insertion, which may be problematic 
in paediatric cases, also appears to be eliminated with general 
anaesthesia.

There have been several studies regarding acupuncture appli-
cations to relieve PONV in paediatric tonsillectomy and/or 
adenoidectomy cases with expectations of increased postoper-
ative patient comfort and decreased antiemetic drug use (27). 
Schlager et al. (28) reported that the laser acupuncture tech-
nique was effective in paediatric ocular surgery cases (strabis-
mus) as witnessed by a decrease in the PONV rate from 85% 
to 25%. Rusy et al. (29) also concluded that the PONV rate 
decreased from 93% to 63% with the electro-acupuncture 
technique. The acupressure technique has also been reported 
to decrease PONV rates from 66.2% to 46.8% and is more 
effective in female children under 3 years, who have a high 
risk for this condition (30). The results of this study are sim-
ilar with these reports. In current literature, no earlier study 
could be found regarding the antiemetic effects of acupunc-
ture in Turkey, where currently standard antiemetic medical 
treatment protocols are in use. 

According to the meta-analysis of a research conducted by 
Bolton et al. (2) to analyse PONV incidences in children who 
underwent tonsillectomy, the odds ratio (OR) was calculated 
as 0.23, (95% CI, 0.16–0.33), 0.36 (95% CI, 0.29–0.46), 
0.11 (95% CI, 0.06–0.19), 0.15 (95% CI, 0.06–0.35), 0.25 
(95% CI, 0.1–0.59) and 0.51 (95% CI 0.34–0.77) for dexa-
methasone, ondansetron, serotonin antagonists granisetron, 
tropisetron, dolasetron and metoclopramide, respectively. 
The odds ratio (0.28; 95% CI, 0.1–0.79) in this study was 
similar to these findings, which demonstrates the effective-
ness of this treatment modality. 

In this study, no complications were encountered, which may 
be attributable to the acupuncture technique. In a previously 
reported series of a total of 99,442 acupuncture applications, 
the complication rate was found to be 0.13%–0.14% (31, 
32). The most frequently reported complications were dis-
lodgement of the needle, pain, vertigo, nausea and vomiting, 
bleeding, fever and contact dermatitis (32, 33). The P6 point 
specific complications were reported as needle dislodgement, 
pain, local irritation and median nerve injury (33). The 
complication rates for current standard antiemetic medical 
treatment have been reported as 0.5%–6% (33). The most 
important aspect of acupuncture application in the paediatric 
age group is adequate information for the parents and their 
cooperation daring the planned procedure. A positive atti-
tude of the parents appears to increase the effectiveness of the 
treatment (34). In our study, no negative reactions from the 
parents were encountered. Following a detailed information 
procedure, all parents provided informed consent before the 
study.

Conclusion

This study supports the effectiveness of acupuncture against 
POV in paediatric tonsillectomy and/or adenoidectomy cas-
es. Once the side effects and cost effectiveness of the current 
prophylactic agents have been considered, it appears that acu-
puncture can definitely contribute to the standard treatment 
protocols to prevent the unnecessary use of drugs for prophy-
lactic or therapeutic measures. To the best of our knowledge, 
this is the first study in Turkey to evaluate the efficacy of the 
acupuncture method, which was found to decrease POV fre-
quency in paediatric tonsillectomy and/or adenoidectomy 
cases, which have a higher rate of POV incidence compared 
with other surgical interventions.
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