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Effect of TEAS-assisted General Anesthesia on Consumption of Anesthetics
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ABSTRACT Objective: 1.To determine whether the TEAS can reduce the consumption of the anesthetics undergoing modified
radical mastectomy, resulting in the throes of acupuncture effects, and shorten the patient regain consciousness and extubation time. 2.To
assess whether the TEAS can significantly reduce postoperative nausea and vomiting, dizziness and pruritus and alleviate the
post-operative side effects. 3.To investigate whether the effect of electrical acupoint stimulation is closely related to beta-endorphin and
cortisol. Methods: Sixty patients undergoing modified radical mastectomy were randomly assigned to control group (CON group) and
transcutaneous electrical acupoint stimulation group (TEAS group). Before operation, TEAS consisted of 30 min of electrical stimulation
(6-8 mA,2/30 Hz) on the Hegu (LI4),Neiguan (PC6) and Zusanli (ST36) before anesthesia. The patients in the control group had the
electrodes applied, but received no stimulation. Narcotrend EEG monitor was used to monitor the depth of anesthesia. Perioperative
haemodynamics were recorded, and peripheral blood samples were collected to measure the levels of cortisol and beta-endorphin. The
primary end point was intraoperative remifentanil consumption and the secondary endpoints were recovery quality and anesthesia-related
side-effects. Results: Patients in the TEAS group required 30% less remifentanil during surgery than controls [0.091 (SD 0.032) pug-kg™'-
min™ vs 0.063 (0.026) wg -kg'-min']. There were no differences in intra-operative haemodynamics or beta-endorphin and cortisol
between the groups. However, the time to extubation and regain in the control group was 17 (5) min and 14 (8) min, respectively,
significantly longer than that in the TEAS group (P<0.05). TEAS also decreased the incidence of dizziness and pruritus within the first 24
h after surgery (P<0.05). Conclusions: TEAS produced acupuncture analgesia, greatly reduced intra-operative remifentanil consumption
and alleviated the post-operative side effects, suggesting that the TEAS-assisted anesthesia was worthy of wide application and being
generalized.
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Fig.1 Acupoint selection diagrammatic drawing



- 3480 -

REYES#E wwwshengwuyixue.com Progressin Modern Biomedicine Voll5 NO.18 JUN.2015

RIS, TC SNy, IMIKEER N 4 pwe/mL, FlkiE S 3
pe/kg JFRJE AL EL 0.1 mg/kg, 5 S35 B AL, AL
BTG BRI TR IR LA W IR, I W) SR — 4 Ak fie
HeRE P VT 8~10 mL/kg, iS00 12 K /min, LE 1.2, 3% X4
PHELE SR, SRR SOR UMK B 35~45 mmHg, JRREEZE
FEoR S IRRRIEE 75, TCL R N, I SRR o 2~4 2
g/ml, G A4 T 10~25 wg-ke!-min 5525 K , [ WA 4
TRE AR R o AR FPARYE Narcotrend JBRIFRE Wil Az 1l J
O ERARLR 3 RN B N FR 2R R JE A U, 4EFF Nar-
cotrend F8447E D2~E1(46~20)Z ], ARIFE B4 HT(TO) , L4
SESFUN(T1) BERE VS AT (T2) 465 5 min (T3) ) Bz A
(T4) FAREEHM (T5) KB RZ(T6) 3545 5 min(T7),id
/AN A &5 HR MAP ETCO,, SpO,. Narcotrend, 43 57T
TO.T4.T5 FIARJG 24 h PUAS B[] S RAEFR BRI 4 mL FHF A
I3 e SRR AN B- PIMERE . TR ) i A LR ARAS [ 10
ml/kg-h, PIHFRBIAEF ARG AT 5 min (5 11 52 R EEZY , [
A R0 W Bt 2 mag, WA B A0 64 40 mg, DASRUST AR Ji5 88 AN
ORI AREE IRBN AR 1 s R bR R 3k kS, ST 20
KREHEERGREE,

® 1 RERAE

Table 1 Extubation criteria

Patient responsive and cooperative (Ramsay sedation score 2)

FiO,<0.4
PaCO, between 35 and 45 mmHg
Spontaneous ventilation rate <30 breath/min
Tidal volume >5 mL/kg
Transcutaneous oxygen saturation (SpO,) >95%
No signs of ischemia on electrocardiogram

Absence of uncontrolled arrhythmia

Note: The Ramsay sedation score was graded as follows: (1) anxious,
agitated; (2) cooperative, oriented and accepting ventilation; (3)
responding to verbal commands only; (4) responding to gentle shaking; (5)

responding noxious stimulation; (6) no response to noxious stimulation.
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Fig. 2 The flow diagram
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Table 2 Comparison of clinical data between two groups(n=30, x* s)

Control Group TEAS Group P
Age (yr) 46.6x 13.2 48.1x 11.5 0.418
BMI (kg-m?) 222+ 3.5 22.0+ 2.7 0.837
ASA Class 0.220
I 23 22
I 7 8
Anesthesia duration( min ) 84+ 23 93+ 20 0.857
Operation duration( min ) 79+ 21 88+ 20 0.602
Intra-operative fluids (mL) 585+ 171 573+ 164 0.852

Note: ASA, the American society of anesthesiologists.

& 3 RepUslHEsR( x£ s)

Table 3 Intra-operative measurements( x+ s)

Control Group(n=30) TEAS Group(n=30)

HR MAP ETCO, NT HR MAP ETCO, NT

(bpm) (mmHg) (mmHg) (bpm) (mmHg) (mmHg)
T, 86+ 12 87+ 10 97.4+ 2.2 83+ 10 88+ 12 97.6% 2.1
T, 85+ 14 85+ 11 96.2+ 2.4 82+ 10 86+ 14 96.4+ 3.0
T, 85+ 12 85+ 9 97.2+ 2.5 85+ 11 85+ 12 96.8+ 2.2
T, 65+ 12 65+ 12 358+ 5.6 52.8% 6.5 69+ 10 70% 11 348+ 5.8 50.8+ 7.1
T, 62+ 13 62+ 13 332+ 39 35.3+ 8.8 66+ 9 67+ 11 342+ 49 34.1+ 9.0
Ts 59+ 7 63% 15 36.4+ 4.7 64.5+ 11.3 67+ 15 69+ 13 36.4+ 42 68.3+ 13.8
Ts 61+ 15 77+ 10 37.3+ 4.5 86.3+ 15.7 72+ 9 72+ 9 36.8+ 5.3 88.1x 14.6
T, 85+ 9 91+ 10 91.2+ 6.4 79+ 11 85+ 9 924+ 7.2

Note: Data presented as mean ( x+ s). HR, heart rate; MAP, mean arterial pressure; ETCO,, end-tidal carbon oxide pressure; NT, Narcotrend index. T,
baseline; T, at the end of EA; T,, at the start of anesthesia induction; T;, 5 min after intubation; T, at the start of surgery; T5, at the end of surgery; T,

immediately after extubation; T, 5 min after extubation.

K4 WABEFKREERE HFAR SABARILE (xt 5)

Table 4 Consumption of anesthetics between two groups

Control Group (n=30) TEAS Group(n=30) P
Vecuronium(mg) 5.9+ 0.9 5.6 0.6 0.849
Fentanyl(mg) 0.17+ 0.2 0.17+ 0.2 0.751
Propofol( pg-kg"'-min™) 121.5¢ 254 123.2+ 16.2 0.883
Remifentanil( pg-kg'+min') 0.091+ 0.032 0.063% 0.026* 0.012

Note: Data presented as ( s). Compared with the control group, *P<0.05.

% 5 W4EIE R RS B- MMERR & B AOEL R (xE )

Table 5 Comparison of the level of Cortisol and B-endorphin between two groups( Xt s)

Control Group (n=30) TEAS Group (n=30)
TO T1 T5 T8 TO Tl TS T8
Cortisol (ng/ml)  27.3% 5.4 247+ 6.8 28.7+ 1.5 25.6% 6.3 28.6% 5.6 272+ 6.4 29.5+ 7.3 26.1% 6.6
B-endorphin
(ng/ml) 2.64+ 0.54  2.78+ 0.68 2.67+ 0.64 2.56x 0.72 2.77% 0.56 2.89+ 0.71 2.68+ 0.62 2.54+ 0.70

Note: T8, 24 hours after the end of surgery.
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Table 6 Recovery outcomes, and postoperative side-effects( % ,x% s)

Control Group (n=30) TEAS Group (n=30) P
Time to regain(min) 14+ 8 10 6 0.035
Time to extubation (min) 17 5 13+ 6 0.028
Respiratory depression 0 0 1
Dizziness 12(40%) 4(13.3%) 0.020
Pruritus 17 (56.7%) 7(23.3%) 0.010
PONV 4(13.3%) 2(6.7%) 0.240
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