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Effect of percutaneous acupoint electrical stimulation on immune function and postoperative recovery in patients with
total knee arthroplasty

LU Xiao-ting' ,DUAN Rong-rong’,QIN Xiao-yu' , HUANG Wei-hua',DING Sheng-shuang',ZHANG Jie',WANG Chun-ai’
(1. The First School of Clinical Medical ,Gansu University of Chinese Medicine ,Lanzhou 730000, Gansw , China;2. Department
of Anesthesiology , Gansu Provincial Hospital of TCM , Lanzhou 730000, Gansu , China)

ABSTRCT Objective To evaluate clinical effect of transcutaneous acupoint electrical stimlation (TEAS) on perioperative
immune function and postoperative recovery in patients with total knee arthroplasty (TKA). Methods From November 2021 to
July 2022, 80 patients with unilateral TKA were selected and divided into TEAS group and sham TEAS group according to dif-
ferent treatment methods. There were 40 patients in TEAS group, including 9 males and 31 females;aged from 61 to 79 years
old with an average of (66.90+5.86) years old;body mass index (BMI) ranged from 19.53 to 30.47 kg-m™ with an average of
(25.3422.83) kg-m™;21 patients on the left side, 19 patients on the right side ;according to American Society of Anesthesiolo-
gists  (ASA),30 patients with grade Il ,10 patients with grade Il ;TEAS were administered at the bilateral Hegu (LI4),
Neiguan (PC6) and non-operative Zusanli (ST36) and Sanyinjiao  (SP6) points from 30 min before anesthesia to the end of
operation, the frequency was 2/10 Hz,current intensity was tolerable and/or muscle rhythmic twitches of limbs were per-
formed. There were 40 patients in sham TEAS group,including 9 males and 31 females ;aged from 60 to 80 years old with an
average of (67.35%4.29) years old;27 patients on the left side and 13 patients on the right side ; BMI ranged from 20.02 to
30.09 kg-m™ with an average of (25.02+2.23) kg -m™;28 patients with grade Il and 12 patients with grade Ill according to
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ASA ;Electrodes were attached to the same points without electrical stimulation. Percentage contents of 24 h CD3+,CD4+,

CD8+ and NK cells, postoperative infection, incidence of nausea, vomiting ,abdominal distension and pruritus within 48 h after

surgery , the first time on the ground, length of hospital stay and quality of recovery—15 (QoR-15) score were compared be-

tween two groups. Results Compared with pseudoteas group,expressions of CD3+ and CD4+ T lymphocytes in TEAS group

were significantly increased at 24 h after surgery (P<0.05). The incidence of nausea within 48 h after surgery and the time

spent on the ground early after surgery were significantly decreased (P<0.05). There was no significant difference in postoper-

ative secondary infection,adverse reactions such as vomiting,abdominal distension,pruritus and hospitalization days (P>

0.05). Conclusion Percutaneous acupoint electrical stimulation could improve perioperative cellular immunity in patients with

total knee replacement, alleviate immunosuppression,reduce incidence of postoperative adverse reactions,and promote early

postoperative recovery.
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Tab.1 Comparison of general data between two groups with total knee arthroplasty

a5 _— PER /i (s (s )/ % %M‘Jﬁ%*‘é’xﬁﬂ( ASA 739/ 531/ 1)

4 (xxs)/ (kg m™) 13 1 2% e Fi
8 TEAS 21 40 9 31 67.35+4.29 25.02+2.23 28 12 27 13
TEAS 4 40 9 31 66.90+5.86 25.34+2.83 30 10 21 19
K 558 x’=0.000 1=0.392 1=—0.565 x’=0.251 x’=1.875
P1ia 1.000 0.696 0.574 0.803 0.254
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B 25 % (2710 Haz) | 5 B DL 25 AT DA 52 B AT 95 9 Ik
B ) AR UL PR R il 30 A L B (R A RR T
30 min, FFEE R FARG R, GBI TH 1 2¥ETZ
], 55 2 BB RN Z i s Ak, P OG AL T A e |
2, FEAC UL S5 AR 00 g e UL =z A, 2 = LR T
SMBEHRT 3 51 IR B g 1 BSR4, =BT
WERDR | 3 1, 18BN 2 J5

1.3.3 R TEAS 24 A5 ¥ LB e i il s 1
5 TEAS AR B AL, P45 iR B A [ (B A
B, RIS T TEAS BB 169745 WG B e 4
HEN AL, BOT 7OALAL B AR F o 5 R 3 AR RO
RSN, 7 BVECR AR F, O T IR AR A B

1.4 WEHHYS I
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Tab.2 Comparison of immune indexes between two groups of patients with total knee arthroplasty
y CD3+ CD4+ CD8+ NK
245 %k
T2 T3 T1 T2 T3 T1 T2 T3 T1 T2 T3
62.62+ 5098+ 39.40+ 34.08+ 27.09+ 16.86+ 20.89+ 19.72+ 15.67+ 2249+ 2522+ 2529+
R TEAS 41 40
9.07 10.85 10.62 8.77 8.17 591 6.89 8.51 7.50 10.44 11.26 12.09
TEAS 41 40 6145+ 47.61x 43.79+ 3042+ 2318+ 2296+ 21.64x 1928+ 15.09+ 2251+ 30.18+ 27.38+
- 8.9 14.05 8.59 11.27 11.18 11.22 10.71 8.13 7.77 10.86 11.66 9.21
t{H 0.583 -1.511  -2.031 1.641 1.884 -3.042 -0.372 1.884 -0.237 -0.001 -1.895 -0.832
P 0.562 0.135 0.046 0.105 0.063 0.003 0.711 0.063 0.813 0.999 0.062 0.408
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Tab.3 Comparison of postoperative secondary infections
between two groups of patients with TKA

A
415 1% b) 11 g i 31 e e
{i TEAS 41 40 1 2
TEAS 41 40 0 1
X E 1.013 0.346
P 0314 0.556

x4 WHTKA BEARF48h AARKMERLE
Tab.4 Comparison of postoperative adverse reactions
between two groups of patients with TKA with in 48 h

AL
215 1511 % BTN M i ik - 3id
% TEAS 41 40 27 23 5 4
TEAS 41 40 18 15 4 6
X E 4.114 3.208 0.125 0.457
Pl 0.043 0.723 0.723 0.499

x5 WHTKA BEREREBERILE
Tab.5 Comparison of postoperative recovery between two
groups of patients with TKA

4151 B EOCT i) (s ) /b AR BERT ] (xss ) /d
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TEAS 4 40 20.65+2.67 7.53+1.13
t{H 4.962 -1.529
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3 i
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I, 38 AR S T Re Mk &, HL XA T B A IR
AR B, A8 R FAR KIS, A FRET, A
[i] 11 038 X 098 2 B 2 5 i) 1) G % T R R AR
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LU T RE A LR ST ER o AT 5T 1 $E 2/10 Hz

* 6 WA TKA £& QoR-15iF 45 Lb &
Tab.6 Comparison of QoR-15 score between two groups of patients with TKA

ikl Bl PN (s )/ 0 DHRETIEJE (xs)/00 RIMSCHE (xes) /00 BRANSL (s )/ 0 WEEIRAS (vas ) /00 Ry (s )/ 90
@ TEAS 4L 40  5.10£1.78 36.68+1.99 19.50+0.68 12.001.66 41.88+4.23 115.25+5.10
TEAS 41 40 6.10£1.48 37.73+3.39 19.28+0.75 10.35+1.17 41.68+2.98 115.18+6.85
t{f -2.731 -2.137 1.406 5.135 0.244 0.056
Pt 0.008 0.036 0.164 <0.001 0.808 0.956
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