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The possible postoperative antiemetic effect of trans- 
cutaneous electrical nerve stimulation (TENS) on the P6 
point (on the Pericardium Channel of Hand-Jueyin) 
was evaluated in 103 women undergoing hysterecto- 
my. TENS on the Ph point was applied 30-45 min before 
induction of anesthesia in 51 patients and continued for 
6 h postoperatively. The control group, 52 patients, was 
treated exactly in the same way but with the electrical 
stimulator turned off. Incidence of vomiting was as- 
sessed blindly 2 h, 4 h, 6 h, and 8 h postoperatively. The 
incidence of vomiting postoperatively was signifi- 

cantly less in the TENS-treated group when compared 
with the control group (between 0 h and 2 h: 23% vs 
43%, P < 0.05; between 2 h and 4 h: 27% vs 50%, P < 
0.025; and between 4 h and 6 h: 31 % vs 67%, P < 0.001, 
respectively). Six hours postoperatively TENS was dis- 
continued, and 8 h postoperatively the two groups did 
not differ significantly for incidence of vomiting (be- 
tween 6 h and 8 h: 51 % vs 65%). The authors conclude 
that TENS reduces the incidence of vomiting after 
hysterectomy. 

(Anesth Analg 1993;76:1012-4) 

lectrical stimulation of the P6 Neiguan (anti- 
emetic) point, either invasively (acupuncture E needles) or noninvasively by transcutaneous 

electrical nerve stimulation (TENS) decreases the inci- 
dence of vomiting in cancer chemotherapy (1-3). 
There is no agreement among the studies evaluating 
the efficacy of the antiemetic effect produced by stim- 
ulating the P6 point postoperatively (4,5). The aim of 
the present study was to evaluate the antiemetic effi- 
cacy of TENS postoperatively in patients undergoing 
hysterectomy. 

Methods 
One hundred six unpremedicated patients (ASA 1-11] 
scheduled for abdominal hysterectomy were assigned 
randomly to either the TENS-treated group (51 pa- 
tients) or the control group (55 patients). The study was 
approved by the Hospital Ethics Committee. None of 
the patients had received any medication for the pre- 
vious 2 mo. At the time of the preoperative visit, the 
patients were informed about the nature of the study 
(attaching two electrodes without specifying active or 
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inactive), and they provided their consent for partici- 
pation. 

All patients in the TENS-treated group received 
TENS via standard electrodes of silicone conduction 
rubber in the ward 30-45 min before induction of an- 
esthesia. TENS was discontinued 6 h after extubation 
of the trachea. One electrode was applied over the P6 
point of the right arm, and the second electrode was 
applied on a neutral point (dorsal surface of the right 
arm). The P6 (Neiguan) point (on the Pericardium 
Channel of Hand-Jueyin) is located 2 Chinese inches 
(Cun, 1 Chinese inch = 1.5-2 cm) proximal to the distal 
wrist crease and lies between the tendons of the pal- 
maris longus and flexor carpii radialis. 

Stimulation with a pulse repetition frequency of 10 
Hz was delivered by a TENS SM2 stimulator (Medtron- 
ic, SelectraB, Model 7720). The output voltage was in- 
creased slowly until pain was experienced and then 
was decreased slowly to a voltage just below that which 
caused pain. Electrodes were attached to patients in the 
control group, exactly as above, regarding the site and 
time of attachment, but the stimulator was turned off. 
In the TENStreated group, stimulation was continued 
at a frequency of 10 Hz and with an intensity varying 
between 27 and 45 mA, with mean value +- SD of 35 2 
5.6 mA. 

Anesthesia was induced by the intravenous (IV) ad- 
ministration of thiopental, 5 mg/ kg, and vecuronium, 
0.1 mg/kg. After intubation of the trachea, anesthesia 
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was continued with 60% N20 in 02. Fentanyl, 10 pg/ 
kg, and midazolam, 0.1 mg/kg, were administered IV 
before skin incision. None of these drugs was repeated 
throughout surgery. Vecuronium and isoflurane, 0.5- 
1 %, were given intraoperatively as required. The usual 
monitors were used intraoperatively. No nasogastric 
tube was placed in patients of either the TENS-treated 
or control group. At the end of anesthesia, residual neu- 
romuscular block was antagonized with atropine, 1.2 
mg, and neostigmine, 2.5 mg IV. When the peritoneum 
was closed, 75 mg of propoxyphene and 300 mg of 
paracetamol were injected intramuscularly (IM) and re- 
peated every 4 h. All patients were admitted to the re- 
covery room, with an inspired F102 of 0.35 via a ven- 
timask. Vomiting, including retching, was assessed 
every 2 h (if patient vomited or retched during this time 
interval) for the first 8 postoperative hours by an in- 
dependent observer who was unaware of the patient 
randomization and of TENS treatment. For each 2-h 
period, vomiting or retching was recorded as "yes" or 
"no" but not quantitated. Six hours postoperatively the 
observer removed the electrodes from all patients. The 
stimulator, active or inactive, was covered with dark 
plastic bags, not allowing distinction between active 
and inactive stimulators. 

Demographic data (age, body weight) and duration 
of anesthesia and surgery between the groups were 
compared with unpaired Student's t-test. Incidence of 
vomiting between the groups was com ared (2, 4, 6, 
and 8 h postoperatively) by applying $ test. The in- 
cidence of vomiting in the TENS-treated group was 
also compared with that of the control group during the 
total 6-h period postoperatively by means of the ,$ test. 

Results 
The two groups did not differ in age, body weight, 
duration of anesthesia, and duration of surgery (Table 
1 ). Three patients, originally assigned to the control 
group, who received postoperatively metoclopramide 
because of persistent vomiting were eliminated from 
further vomiting evaluation and consequently from the 
study. Thus, 52 patients were evaluated for postoper- 
ative vomiting in the control group. 

ANTIEMETIC EFFECTS OF TENS 

Table 1. Demographics of Control Group Patients and 
TENS Group Patients with TENS Applied on the P, 
(Neieuan) Point 

Control group TENS group 
( n  = 52) ( n  = 51) 

Age (yr) 47.2 * 9.5 46.5 * 10.0 
Age (range) 26-68 24-73 
Weight (kg) 67 f 10.6 66 * 8.8 
Duration of anesthesia 119 f 21.0 120 * 25.2 

Duration of surgery 100 * 19.7 99 f 24.8 
(min) 

(min) 

Values are expressed as mean t SO. The differences between the control and 

TENS = transcutaneous electrical nerve stimulation. 
TENS group were not statistically significant. 

At all times of observation TENS treatment was as- 
sociated with a significantly lower incidence of vom- 
iting than the control group (0-2 h, 2 = 4.1059; 2-4 h, 
2 = 5.508; 4-6 h, 2 = 13.013, P < 0.05-0.001). This 
significant difference disappeared for the interval 6-8 
h ( J  = 2.187, P > 0.1) when TENS on the Pb point was 
discontinued. The overall incidence of vomiting during 
the 6-h postoperative period of TENS application was 
significantly lower in the TENS-treated group when 
compared with the control group (2 = 9.010, P < 0.005) 
(Table 2). 

Discussion 
The results of this study demonstrate that, under the 
present experimental conditions, TENS of the P6 point 
significantly reduces the incidence of postoperative 
vomiting associated with total hysterectomy. This an- 
tiemetic effect disappeared when TENS was discon- 
tinued. 

The mechanism by which acupuncture achieves its 
antiemetic effect is not well understood. Dopamine re- 
ceptor antagonists, such as spiroperidol (6), augment 
acupuncture effects whereas apomorphine, the dopa- 
mine receptor agonist, or L-Dopa, the dopamine pre- 
cursor, suppress acupuncture effects in rabbits. Al- 
though the role of central dopamine in acupuncture is 
not yet clear (71, the antiemetic effect of P6 point may 

Table 2. The Incidence of Postoperative Vomiting in the Control Group and in the TENS-Treated Group 

Postoperative time 

2 h  4 h  6 h  8 h  

Control group ( n  = 52) 22/52 (42.3%) 26/52 (50%) 35/52 (67.3%) 34/52 (65.4%) 

TENS group ( n  = 51) 12/51" (23.5%) 14/51' (27.4%) 16/51' (31.4%) 26/51 (51 %) 

* P < 0.05, compared to control. 
P < 0.025, compared to control. 
P < 0.001, compared to control. 
No significant difference, compared to control. 
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be mediated by an action opposing that of central 
dopamine. 

The antiemetic effect of stimulation of the p6 point 
associated with anesthesia is controversial. Some stud- 
ies have demonstrated the antiemetic effect of P6 point 
stimulation postoperatively (8-10). In other studies p6 
stimulation failed to reduce the incidence of postop- 
erative vomiting (4,5). The factors influencing the P6 
antiemetic point have not been clearly defined. Dundee 
et al. (11) attributed the different results to inappropri- 
ate timing of stimulation of P6 point; this stimulation is 
effective as antiemetic, when applied before the emetic 
stimulus. However, in another study P6 acupressure 
applied 1 h before anesthesia and continued until the 
patient’s discharge from the hospital the same day did 
not reduce the incidence of postoperative vomiting in 
children undergoing strabismus surgery (5). Noninva- 
sive methods of P6 stimulation are as effective as in- 
vasive acupuncture during the early postoperative pe- 
riod, have a less prolonged antiemetic action, but are 
more acceptable to patients than acupuncture (9). In 
this study TENS was applied on the P6 point at least 30 
min before induction of anesthesia and continued for 
6 h postoperatively. 

Our study differs from the studies of Dundee et al. 
(9) with respect the anesthetic technique, the type of 
operation (major gynecologic procedure) and the re- 
assessment of incidence of vomiting 2 h after TENS 
discontinuation. The application of an inactive and 
properly placed stimulator may be considered a limi- 
tation of the study as a misplaced stimulus rules in/out 
the importance of location. Nevertheless, the latter 
would draw the attention of the independent observer. 

The differences in incidence of vomiting postoper- 
atively between the two groups are more evident 6 h 

postoperatively, either because vomiting is enhanced 
as recovery progresses, or because along with the elim- 
ination of anesthetic drugs the antiemetic effect of 
TENS is becoming more eminent. If anesthesia inhibits 
the effects of TENS, an explanation may be that along 
with the elimination of anesthetic drugs TENS anti- 
emetic efficacy is becoming more eminent. Regardless 
of the mechanisms by which TENS produces its anti- 
emetic effect, the method is simple, free of undesirable 
effects, and easily applicable. 
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