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Effects of transcutaneous auricular vagus nerve stimulation on postoperative pulmonary
complications and early recovery quality in elderly patients undergoing thoracoscopic

pulmonary resection

Xu Huilin', Wang Shushu', Chen Guogiang', Zhang Qiaozhen', Xu Yan', Yang Diyin', Zhao Wenjing® ('Department of
Anesthesiology, Affiliated Hospital of Xuzhou Medical University, Xuzhou 221000, Jiangsu Province, China; *Department
of Critical Care Medicine, Affiliated Hospital of Xuzhou Medical University, Xuzhou 221000, Jiangsu Province)
[ABSTRACT)] Objective To investigate the effects of transcutaneous auricular vagus nerve stimulation (taVNS)
on the incidence of postoperative pulmonary complications (PPCs) and early recovery quality in elderly patients
undergoing elective thoracoscopic pulmonary resection. Methods A total of 150 elderly patients scheduled for elective
thoracoscopic pulmonary resection were randomly divided into two groups, with 75 patients in the taVNS group and 75
patients in the sham stimulation group. The taVNS group received 30 min of continuous taVNS stimulation at three time
points: 1 day before surgery, before anesthesia induction, and 1 day after surgery. The sham stimulation group
received sham stimulation at the identical time points. Outcome indicators were recorded, including the occurrence of
PPCs within 7 days after surgery or before discharge, the 15-item quality of recovery (QoR-15) scores on postoperative
day 1 and day 2, numerical rating scale (NRS) pain scores after extubation as well as on postoperative day 1 and day
2, plasma inflammatory biomarkers on postoperative day 1, the number of rescue analgesia administrations, and
postoperative hospital stay. Results Compared with the sham stimulation group, the taVNS group exhibited

significantly lower overall incidence of PPCs and incidence of pleural effusion within 7 days postoperatively or before
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discharge (P<0.05, P<0.01). On postoperative day 1, the QoR-15 score was markedly higher in the taVNS group (P<
0.05) , while the NRS score was significantly lower (P<0.05). Moreover, the number of rescue analgesia times (P<
0.05) and plasma C-reactive protein level on postoperative day 1 (P<0.01) were reduced in the taVNS group.
Multivariate Logistic regression analysis revealed that taVNS was an independent protective factor against PPCs (OR =
0.36, 95%Cl: 0.14-0.92, P<0.05). Conclusion

inflammatory response and postoperative pain, and improve early recovery quality in elderly patients receiving

taVNS can significantly reduce the incidence of PPCs, alleviate

thoracoscopic pulmonary resection.
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Table 1 Comparison of baseline characteristics between the two groups of patients undergoing thoracoscopic pulmonary

resection
il R 2 taVNS £

1% 73 74

S [M(Pys, Prs) ] 67.0(62.0,70.0) 66.5(62.0,70.0)

PESCH /2 ) 32/41 35/39

BMI(kg/m*, 7+s) 24.97+3.11 24.2642.74

ASAZ I/, 1) 54/19 57/17

ey ML I /1 (00 26(35.62) 36(48.65)

B BRI 5 IFE /(6 12(16.44) 16(21.62)

Jeb 09 5 FFE /] (6 13(17.81) 11(14.86)

i KL FE 5 F-4E /] ( 6 ) 9(12.33) 11(14.86)

ARISCAT 434 (h fa /w5 fe L ) 57/16 62/12

PR A LM (Pos, Prs, 26) 56.50(50.20,62.80) 57.20(49.95,61.75)

NLR[M(P,;, P;)] 1.64(1.27,2.13) 1.75(1.17,2.28)

FEV1/EVC, %[M(P,;, P,,) 103.00(92.85,108.00) 102.50(97.08,107.00)

PEF[M(P,;, P,;),L/s] 5.64(4.65,7.22) 5.88(5.23,7.17)

DLco[ M(P,;, P.), % ] 96.00(92.50,101.95) 96.00 (92.00,98.00)

TE  BMI R4 48 50, ASA O 56 R B D bp 23, ARISCAT R HNZe 2 JE W0 T AR 83 PP 28 G0 RUBS E A, NLR Sy o
M5 R AT LA, FEVL/FVC N3 — 80 T 7 WE A 15 T 0 i 0 & 64 LU {EL, PEF Sy RS {ELIR B , Do S il — S8 fl ik
B, ta VNS O 28 Bz B 58 1l 22 0 98 . op o A N UL £t B AF A DE VS T 5006 ~T70%0 , NLR f FE A A IE 5
0.78~3.53,
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Table 2 Comparison of intraoperative data between the two groups of patients undergoing thoracoscopic pulmonary
resection
45 sl taVNS 41
1% 73 74
FARLER/ ()
BLIE 10(13.70) 16(1.60)
Jiti B 32(43.80) 25(33.80)
Jiti v 31(42.50) 33(44.60)
g B AL /5] ( 04)
30 53(72.60) 57(77.00)
FoAb 20(27.40) 17(23.00)
Hir B /91 (20) 23(31.50) 21(28.40)
TO ¥ (z+s, ¥ /min) 74.19+11.18 72.784-10.04
MAP(z+s, mmHg) 96.27412.04 99.6249.23
T1 LR (zEs, W /min) 65.95+9.51 67.8649.71
MAP[M(Q.;, Q5) ,mmHg] 80.00(75.50,85.00) 82.00(73.75,88.00)
T2 LR (zEs, % /min) 64.49+9.22 64.99410.51

MAP[M(Q.;, Q;;) ,mmHg]
OILM(Qys, Q)]

RILM(Qus. Qp5) ]
A-aDO,[M(Qs, Q) ,mmHg]
CdIM(Qs;, Q) ,mL/cmH,0 ]
A [M(Qy;, Q) ,min]
PACU B} ] [M(Qy5. Qrs) ,min]
F A E (225, min)

JRRI S 4] LM (Qys, Qr5) »min]
B fii i R (25, min)

AR IR M(Qss. Qr)  mL]

80.00(76.00,87.00)
156.00(103.00,244.50)
3.33(1.72,5.36)
518.88(425.69,564.56)
19.76(17.35,23.35)
13.00(6.50,20.00)
50.00(45.00,67.50)
122.40+£42.52
140.00(105.00,167.50)
109.45+40.69
1000(900,1 350)

83.50(78.75,88.25)
164.00(11.50,250.00)
3.08(1.67,4.97)
504.75(416.56,553.06)
19.94(18.21,24.41)
14.00(8.00,20.00)
50.00(40.00,65.00)
109.93+38.31
130.00(100.00, 151.25)
97.644-36.54
1000(800,1 200)

PREEIM(Qss, Qr5),mL] 300(175,400) 300(100,400)
i T M(Qys, Q) mL] 40(30,50) 35(30,50)
FFRIEHEI[M(Qus. Qi) . pg] 35(30,40) 35(30,40)

i 25 K Je &= [ M( Qs Q73) ,mg}

2.00(1.70,2.35)

1.90(1.70,2.13)

T MAP Jg K8 kR, T 0 N FREEE 8T, T 1 4 8058 < 30 min, T 2 9 FARLSHAT, O My 48 & 550, RT g MR 45 50, A-
aDO , Ay fili i -2 ik 8053 1 22, Cd R sh A R 1, PACU kB 2 95 %, ta VNS O 8 B HE ok S wh 2 i . HL A 2 7 = B2 40 45
15 965 (AR B4 2H 6 5] ta VNS 4 54 ), /0N 40 it i i (A 0 38 2 5 91 ta VNS 20 4 f51) ), i 988 CABU 3 4 3 ) . ta VNS 2R 4 491, &F
2k 4 2088 1 (B2 6 1 . ta VNS ZH 4 1))

2.2 Wi PPCs &R i taVNS 21 Jiy s BV AR o 3k 40 % 1K b (26.03% vs
SR AR T, taVNS ARG 7 d Y (B 9.46% ,P<<0.01) , HAth o — PPCs & A R W4l 22 57

Bt B ) PPCs By & fF R B % B K (39.73% vs LG I¥E L. W3,

22.97% ,P<<0.05) . MM, P4l PPCs 4L B, B
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Table 3 Comparison of the incidence of PPCs between the
two groups of patients undergoing thoracoscopic

pulmonary resection

R P 20 taVNS 41
2k 73 74
PPCs/f( %) 29(39.73) 17(22.97)
I R 3 Jee e /461 (9% 11(15.07) 7(9.46)
i s R/ 4810 26) 19(26.03) 7(9.46)"
S/ ) 9(12.33) 6(8.11)
Jili A5k /45 (24 5(6.85) 4(5.41)
W % 2 38 /461 ( %) 0(0) 1(1.35)
SRR/ 1(1.37) 0(0)
SRR M R /190 (%) 0(0) 1(1.35)
W A it 48 /1 (%) 0(0) 0(0)

1 PPC AR5 il I &4 , taVNS Sy 28 fz 2% 8 #j 22 )
WA . SR A e, P<<0.05,7P<<0.01,

2.2 W HiE RJF QoR-15 141 1 HL i
S5RIMAARF 1 d #5554 A taVNS 41 R
Ji 1d QoR-15 B4 FE K (P<<0.001) ; 5 R4 R )5

1d He#e, B 41 Fl taVNS 4 AR J5 2 d QoR-15
PEARTHiE (P<<0.001) o 55 [w] s [a] A1 il 8 25 AH 1
taVNS AR J5 1 d 9 QoR-15 T4 8 3 7 5 (P<
0.05), AKJ5 2 dM4H K QoR-15 BIF5 2 F L4 it
HEN, WA,

55 ] B[R] B R ZH AR T, taVNS H AR S5 1 d
2 d 15 45 RS VE4 I 8 F+ 1R (P<<0.001, P<<0.05) ; £
ARJE 1 d %945 3 8 F & (P<<0.05) s RJF 2 d O
P HE 43 0 e T (P<<0.05) . WLER 4.
2.3 PILH R R 5 PR NG LR B B ] A9 A

508 ) B ZH M FE , taVNS A 7E R J5 1 d 9 NRS
P43 BA S B I (P<<0.01) , Hi A s (] 45 95 41 6] NRS
WaEREGEITFE L., WES.

S5 B 4R L L ta VNS 2H AR 5 b BB vk %
B 4 AR (P<<0.05) . L3 6,

P4 R A R 5 AR BE i R) 22 S RS R X
26,
2.4 WAL E AR T R MR K 8

SR ARG 1 d s, Bl 4 f ta VNS 20 R
Je 1d PRI 40 i e ONLR 7F i (P<<0.05) . 51
FH A TG, taVNS 2H R J5 1 d 13 CRP K -F- B
FEA (P<<0.01) o PRALARJT 1d A9 v PR A 20 A LU (E

F4 FHBRRRETHVBRREBERTEARE QoR-15ESFH LR[S, M (0., Q55),T+s]

Table 4 Comparison of QoR-15 scores before and after surgery between two groups of patients undergoing thoracoscopic

pulmonary resection [scores, M(Q,;, Q,;) , 5]

2H 5 (EEiF & taVNS 4
151 % 73 74
Rii1d QoR-15 M4y 135.0(129.0,139.5) 135.5(129.0,140.0)
QoR-15 3T 4 91.44+8.14"" 93.96+6.29"#
A PTG 32.00(29.50,35.00) 32.50(30.00,35.25)
R R RN 29(28,30) 30(29,31)™
NERN
By PRl 7 1k 1(1,2) 1(1,2)
LB ST R 17(16,18) 18(16,18)
I 13(10,14) 13(11,14)"
QoR-15 33T 4 104.00(100.50,113.00) ##&ee 107.00(103.75,112.00) e
A P T I 38(36,40) 38.00(36.00,40.25)
K5 2d W 5 R 32(30,34) 33(31,34)"
By PRl 7 1 4(3,4) 4(3,5)
ST R 18(16,19) 18(17,19)"
I 15(14,16) 15.00(14.75,16.00)

T QoR-15 A 15 TP & Jii i 1 3%, ta VNS N 28 J7 Hopk GE e il BoR o 55 W] sk [m) & B 3 4 b %, " P<<0.05, 7" P<<0.001,
SWEHEARR 1dHE,"P<<0.001. SHEHAARE1dHE,““P<0.001,
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(5, M(Qs, Q)]
Table 5 Comparison of postoperative NRS scores
between two groups of patients undergoing
thoracoscopic pulmonary resection

(scores, M[Q,;, 0,])

4151 i 2 taVNS 41
1% 73 74
WE G 3(2,4) 3(2,4)
RJg1d 4(3,6) 3(3,4)"
AJ52d 3(2,3) 2(2,3)

S BORA HAs,P<<0.01,

x7 WMAMBRETHTIBRAEERGMDRXEER LR

xo FMAMBRETHVIBRRBERBIBEBRE K
it 18] B BE 3%
Table 6 Comparison of postoperative rescue analgesia
frequency and hospital stay between the two groups of

patients undergoing thoracoscopic pulmonary resection

21 5 RS 2H taVNS 2H

1511 %5 73 74
AR5 AR B M(Pos, Prs) K]
ARJGAEBEN R [M (P, Py;),d]

000,1.5) 0(0,1)"
5(4,5.5) 4(4,6)

T 5 B e, P<<0.05,

NLR.PCT/KFEEZR LG ITFE L, WET,

[M(Q251 Q7.\')]

Table 7 Comparison of postoperative plasma inflammatory markers between the two groups of patients undergoing

thoracoscopic pulmonary resection

(M[Q,;5, Q5])

2H 5 (EEF & taVNS 4
151 % 73 74
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PR AN E AR %0) B ) )
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AT 1d 1.64(1.27,2.13) 1.75(1.17,2.28)
NLR(%)
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Table 8 Univariate and multivariate Logistic regression
analyses of PPCs between two groups of patients

undergoing thoracoscopic pulmonary resection

B E 5T OR ZH £ OR

(95%CT) (95%CI)
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