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Closed-loop control of propofol anesthesia using bispectral index in
patients undergoing transoral robot-assisted thyroidectomy
vestibular approach

LI Wei, WANG Hong, LIU Weina, CHEN Yan, ZHANG Fangfang, NIU Jing

(Department of Anesthesiology, Second Affiliated Hospital of Air Force Military Medical University, Xi’an 710038, China)

Abstract Objective: To explore the effectiveness of closed-loop controlled propofol anesthesia using bispectral index in patients
who underwent transoral robot-assisted thyroidectomy vestibular approach (TORTVA). Methods: 120 patients who underwent
TORTVA from June 2020 to June 2023 in the Second Affiliated Hospital of Air Force Military Medical University were selected,
and they were divided into the study group (n=60, closed-loop controlled propofol anesthesia using bispectral index) and the control
group (n=60, open-loop controlled infusion of propofol) using a random number table. The perioperative anaesthesia-related indexes,

hemodynamic indexes, serum inflammation indexes, cognitive function, and adverse reactions were compared between the two
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groups of patients. Results: There was no significant difference in the anesthesia time between the two groups of patients (P>0.05).

Compared with the control group, the study group had shorter postoperative spontaneous respiratory recovery time, extubation time

and awakening time, but lower propofol dosage and 24 h postoperative VAS score (P<0.05). Repeated measures showed statistically

significant differences in HR timepoint/interaction effect and MAP intergroup/interaction effect between the two groups of patients

(P<0.05). Compared with that before induction, HR and MAP were decreased at intubation, and MAP was decreased immediately

at the end of surgery in the two groups (P<0.05). Compared with the control group, the study group had higher HR and MAP at

intubation, higher MAP and lower HR at immediate point after surgery (P<0.05). Repeated measurements showed statistically

significant differences in timepoint, intergroup, and interaction effect of CRP and IL-6 between the two groups of patients (P<0.05).

Compared with that before induction, levels of CRP and IL.—6 were both increased in the two groups at immediate point after surgery,

6 h and 24 h after surgery (P<0.05). Compared with the control group, the CRP level of patients in the study group was lower at 6 h

and 24 h after surgery, and 1L—6 level was lower at the immediate point after surgery, 6 h and 24 h after surgery (P<0.05). Repeated

measurements showed that the difference in the intergroup effect of MMSE scores between the two groups was statistically significant

(P<0.05). Compared with that before induction, MMSE scores were both decreased in the two groups 1 d after surgery (P<0.05),

and they were higher in the study group at 1 d and 3 d after surgery (P<0.05). The total incidence of adverse reactions was lower in

the study group than that in the control group (P<0.05). Conclusion: Closed-loop control of propofol anesthesia using bispectral

index in patients undergoing transoral robot-assisted thyroidectomy vestibular approach has a better anaesthesia effect, which can

effectively stabilize hemodynamic indexes, alleviate inflammatory reactions, reduce cognitive impairment, and lower the incidence

of adverse reactions.
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QEENEAREARE ; OBEMINREFERF ; DK
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OBA RIE BRI E
127%F BEARWShEEE, RAT4hikik, A
FJE MG KL HR. SF8IkIE (Mean Arterial
Pressure, MAP) . IMEUHIE (Sp0,) o ARl
S EFRIIOREE, BT R KGE I

XoF HECZH A YR I T S KGR I 2.5 mg, T OF
KJE 0.4 pgke. A B 2.0 me/kg DA N Bof jy J4E 4
0.3 mg/kg PEATRRIE S, P38 2k Wl i e SO 58,
A5 % H XU A B 45~55, F-hifr I By T,
BRI 0.2 pg/mLo

W FE MU kI S KA W 2.5 mg . &F 25K
JE 0.4 ngkg. B HiZEEZ 0.3 mgkg, ] BCP100 7Y
SRR HL I TCL 1 S 2 45 T M M A S TR 45 24
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5.5 pweg/mL,  FFH RN HL OBU S B0 5t F SR TN YA
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THETORH A = fnifE (R+s) R, 171 K5,
P<0.05 FR 2R HAGIFE X

2 R
2.1 Bl FARHARBEEKIESR OB AL RR I 4E 155
], 2E5degeitm S (P>0.05) o FHECT R HRA

WA ST H B PP B8] SRR . TR
[, ARJF 24 h VAS PE4> . NIAER AR, 22
SAEGEE L (P<0.05) , W2,

2.2 Mz 715460 HEMGEE/R, HEMY HR
b/ S RN, . MAP 400) / s AU, Z2RA SR
2R (P<0.05) o MHEFIHESH, WIS
HR Fl MAP BJFA%, AREEEDZ] MAP FE(L, Z5A
Gl R X (P<0.05) o A FX AL, BFoTdlis
B HR . SR MAP, AREERIZ] MAP B, K5
BPZI HR Bk, ZRA5%2HE X (P<0.05) , U
% 3~4.

2.3 MiBERAEIENR HEMGER, LAWY CRP
FIL-6 s . gl SSHEN, ZRAFITEREX

Fz1 WAHABEMRERLER (x5, n(%)]
Table 1 Comparison of general data between the two groups of patients [x s, n (%) ]

e, b E ASA SR FERE B
A3 ('%i) w(y) oM

%/ g/m = A 14 1 & FLSRE  RRRE  Hib
HRaA 31 29 33 27 48 11 1
(nee0) 0% 36632421 23282285 )00y (4g33)  (55.00) (45.00)  (80.00) (1833) (1.67)
puiiekazl 32 28 36 24 46 12 2
(ng0) 07 3688421 23612285 ooy (4667)  (60.00) (40.00)  (7667) (2000) (3.33)
t/x’1& 1.081 0.325 0.441 0.033 0.307 0.196 0.054 0.342
P& 0.298 0.746 0.661 0.855 0.580 0.658 0.817 0.559

*2 WHEBEBAREREERIERILE (£5)
Table 2 Comparison of perioperative anesthesia—related indicators between the two groups of patients (x +s )

A3 Jﬁ@?iﬁﬁﬁﬂlﬂ ARG E I”%EW’V}?’E %ﬁ%ﬁﬂﬂ %ﬁﬁi.ﬁﬂﬂ WEBAE fE 24 h VAS
(min) 18] ( min ) (min) (min) (mg) TES (4)
Bi34R ( n=60) 237.15+19.61 9.72+1.79 15.47 £3.17 13.37+2.44 647.58 +24.63 3.13+0.10
XTH84H ( n=60) 241.35+20.43 11.58+2.75 20.25+2.20 16.80 +2.65 783.17 £31.85 4.32+1.35
tE 1.149 4.415 9.604 7.373 26.086 5.466
P1E 0.253 <0.001 <0.001 <0.001 <0.001 <0.001
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*3 WAHABEHRILE (x+s5)
Table 3 Comparison of HR between the two groups of patients (x +s )
483 1% S8 e REERZ RER Fi& P{&
HR4E (n=60) 75.25 +4.97 70.88 +5.20° 76.17 +5.31 75.07 +4.97
S$E84H ( n=60 ) 75.52 +4.83 65.57 +5.92° 80.27 +5.25° 74.53 +4.53 Fuyx=44.399 P <0.001
F 5 =0.230 Py =0.632
tHE 0.298 5.225 4.254 0.614 F = =8.045 P4==0.005
P{E 0.766 <0.001 <0.001 0.540
e HSESATHAL, P<0.05
x4 WHEEMAP LR (x+5)
Table 4 Comparison of MAP between the two groups of patients (x +s )
A5 % SH0 ECEiR REENZI RER FiE P{&E
B34E ( n=60) 89.67 +5.56 81.90 + 4.40° 83.30 +4.569° 88.52 +5.95
SHHELE ( n=60) 89.13+5.30 70.08 +4.24° 77.97 +5.09° 87.92 +5.54 Fay =0.608 P =0.437
Fgﬁ]‘sj =36.416 Pgmﬁj <0.001
tE 0.538 14.983 6.029 0.572 Fa==5.032 P4s=0.027
P{E 0.592 <0.001 <0.001 0.569

I H5EFATEE, "P<0.05

(P<0.05) o METIHTHT, REERZ, RS 6 h,
ARG 24 h igH CRP A 1L-6 BT+, ZHA% 1+
B (P<0.05) . T4, ARG 6 h,
ARJ524h CRP HAK; AREHZ, RiF6h, RF
24 h IL-6 A%, ZRAZRIT¥E X (P<0.05) , W
% 5~6,

24 NFITNEE EAE WS BN, ML MMSE
RN, ZRASIHFE X E L (P<0.05) .
BTIESH, RJG1d P4 MMSE W02 RA%, 22
FAZIFE X (P<0.05) ; MHETXRA, b5
HAARG 1d. RJF 3 d MMSE iF2r B i, Z5405%1
RS (P<0.05) , WET,

25 ARBREEAER MEFXIRA, BIR4R
KON A R AE AR, 2R A SRR L (P<0.05),
2% 8,
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#x5 WWHESE CRPAKFELE (mglL, x+s5)
Table 5 Comparison of CRP level between the two groups of patients ( mg/L, x s )

A5 1% S8 REERDZ] ARG 6h KRJG 24 h F1E P&
H5R4E ( n=60) 6.23+1.79 8.72+2.12° 17.90 + 3.83° 30.92 +5.76°
XFHR4E ( n=60) 6.32+1.76 9.49+2.89° 24.79 + 4.44° 39.61 +5.80° Fu=3815.283 P <0.001
F g9 =58.450 Pi5<0.001
ta 0.278 1.664 9.103 8234 F 4w =98.737 P 4= <0.001
P& 0.782 0.099 <0.001 <0.001
W HIFESATE, 'P<0.05
#=6 WHEEIL-6 KFLLE (ng/lk, x+s5)
Table 6 Comparison of IL-6 level between the two groups of patients ( ng/L, x=s )
2851 BESH RERDZ RIS 6 h ARJE 24 h F{& PiE
B5R4A ( n=60) 5.57+1.39 6.97 +1.37° 10.51 +£2.23° 19.33+£5.10°
SRR (n=60) 5.71+1.47 7.55+1.27° 14.48 + 3.03° 29.87 +5.74° Fu=1888.893 P <0.001
Fgﬁfﬂ =87.068 Pgﬁ[ﬁj <0.001
tE 0.536 2.405 8.174 10.632 Fae=146.439 P <0.001
P{&E 0.593 0.018 <0.001 <0.001
H: SYESETE, "P<0.05
®7 WABRE MMSE iEHEEE (4, Xxs)
Table 7 Comparison of MMSE scores between the two groups of patients ( score, x +s )
A3 ESE AE1d AE3d FE P{&
54 ( n=60) 28.20+1.49 26.67 +1.36° 28.25+0.91
Xt #E4H ( n=60) 28.22 +1.67 24.97 +1.53° 27.90+0.88 Fus2=1.080 Py =0.308
Fn=12.374 P g5 <0.001
tE 0.058 6.432 2.140 Fas=1.984 Pyx=0.162
P& 0.954 <0.001 0.034

H: SIESATHEE, "P<0.05

*8 WMEBEARREILE[N(%)]
Table 8 Comparison of the incidence of adverse reactions between the two groups of patients [n ( % ) ]

2835 IR DT LIS LR fRiflE BR BRI 7Bz B REER
B34 (n=60) 1(1.67) 1(1.67) 2(333) 1(1.67) 1(1.67) 6(10.00)
XTHE4R ( n=60) 3(5.00) 4 (6.67) 4 (6.67) 4(6.67) 3(5.00) 18 (130.00)

X 1E 7.500

P& 0.006
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VB AR S AR, X 5 AR P R S 2
SRRHAT o TN L DU BT 14 P PR 47 i L JRR
PR S N M N i P 5 8, SR R B e R
FOUCIE , AERPfe s RIR L, D80 IR sl , PRI
IOL IR AR RE S L JXUB: 12724, I, B A DR A A
PRF B 790 A, JBE Sted TR Bt v SRR IR S8 3 SR8 A%

PSR Pk i 2R 8 nI AR R G SE I B e, Skl
NTA BT R, RRE RRIEIR S, kAl fRip
SRR 2 A B AE I R _E By R R 2
4, (B AT RE X AR D AE I A — S S 2,
T 00 R XU K 5 B P PR 47 i R e R
eI IR B R, R RRIERIAE T, PRI R AR

k.
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