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Exploration of anesthesia optimization during ROSA robot-assisted
deep brain stimulation

JIANG Huihui', XU Jiao®, LU Jun', LI Jinwen', ZHANG Wenbin'

(1. Department of Anesthesiology, Nanjing Brain Hospital, Nanjing 210029, China; 2. Department of Anesthesiology, the Eighth
Affiliated Hospital of Sun Yat sen University, Shenzhen 518033, China)

Abstract Objective: To analyze the effect of general anesthesia with propofol and remifentanil in ROSA robot-assisted
deep brain stimulation (DBS). Methods: A total of 100 patients who underwent ROSA robot-assisted DBS in Nanjing Brain
Hospital from June 2021 to August 2023 were enrolled. According to the different anesthesia methods used during the surgery,
the enrolled patients were divided into the control group (n=50) and the observation group (n=50). The control group received
local anesthesia with lidocaine and ropivacaine, and the observation group received general anesthesia with propofol and
remifentanil. Surgical indicators, subthalamic nucleus (STN) frequency, sedative effect, serum related indicators, stress response
of patients were compared between two groups. Results: The observation group had shorter operative and extubation time
compared to the control group, with lower intraoperative bleeding and intracranial gas volume. The observation group had higher
STN frequency and shorter recording length than the control group (P<0.05). At the end of the surgery, the sedation scores of
patients in the observation group was higher than those in the control group, with a significant difference (P<0.05). Both groups of
patients showed fluctuations in stress response. The fluctuation amplitude of stress response in the observation group was smaller
than that in the control group. The serum indicators in the observation group were better than those in the control group, and
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the incidence rate of adverse reactions in the observation group during anesthesia recovery were lower than those in the control

group (P<0.05). Conclusion: For patients undergoing ROSA robot-assisted DBS, general anesthesia of propofol combined

with remifentanil can achieve good anesthesia effects, shorten operative time, lower the fluctuation level of perioperative stress

response, and effectively inhibit serum S—100 B and NSE levels, which has a protective effect on brain tissue.
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W <5 AR A — Bl H UL T B AR A R M 2R
G ERE . Pl FKIE 65 & LI EREAERE
PR 204 300 J7 A4 A ARk B, BT 2030 4F
e A i 4 AR FE AR IR B 500 7 N2 A
WRFEIESE P IR A AR I R A AL R BT 2 L
REANZITHI , 51 & IR T TG 3 i
PR o B4 B LR | IR AJ MR LA B
INHIRERGAE, X B4 A 0 SR RE . A0 T
AP E R, ITRES AR (Deep Brain
Stimulation, DBS) fF Jyllffi PRYA YT A 4 A AR =X
Z—, TR R A A P N B A% A
HEAT L A, T R AR A DA, G
SEMR ¥ ROSA  ( Robot of Stereotactic Assistant,
ROSA ) HLas AAE g H i AR 45 2 i 0 22
ShRHLER AN, BERS S5 AU &, il T
ARFLRI, BB R 4a 5 T AR I 8] I 52 5 T Ak
B2 ABFRSR BRIE 25 2352 i DBS AR Hp iR IS A%
( Subthalamic Nucleus, STN ) A%, 31 X H,
ik ( Microelectrode Recording, MER ) FAVERf
JE A, DKt MER 1 [a]JFR IR 259 () e 260
O AR B AR IE ROSA LR A4 Bh ik
GERHL RO BRI T 560 BUAE LT .

1 BZBREFE

1.1 —fEAERL BEH 2021 426 H—20234F 6 H
TR AR B B St ROSA AIL#F A5l BN IR
IR 100 B8 E VAN S, MR EAR
HRRIE )7 AR, K3 R xo) REZH S5 R
FH 50 ], A BE RS (P EE 4 AR E
g RIER TR R ) U s W bRE . PRALE
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BB, 2R HGEIEE L (P>0.05) ,
W1,

1.2 MANRHBRIRE WAL OZLFASL
G, BERETZ TARIGIT; QERELETAR
BIT; @ZEERRFENPIZ: ( American Society
of Anesthesiologists, ASA ) VAL A AE T ~ T2,
O TCHR LR AE Sk, HEBRbRE: OAFF7E i
BT B3R TR s QB A AR o sl
QAT R 15 M e B g OB 7 R RO 825, A
RRUEITFAR; @A/IFME ARG, ©FHIN
HIThRERERT; @GRS, s/ PEAh 25 R,
1.3 FiE P4 E YT ROSA HLa%F A i Bl
DBS. 7EARFHE LM AP &R EIEZ Y, I
SEaE R F L CT. MRLKEE, HIE TFA,
EREHAFRER, HTHmERE, 0
ST R GEE , W R ) AR A AR (A AR
MEAAE)

1.3.1 XEAE RAFZREMB IR H )5
PRI, DIRZHT, 788 E SRS AT e b FnF R
YINAb R, B 1% A 2+ H R
10 mL ( b RE 2501, H31021071) 5 0.75%
T ERR B IR R 10 mL (]~ ZR A8 I 2451
H20050325) , TESFRRIE T, St M bl e A
AIEER R .

1.832 WMEZEH RAWINHEEHFKES
JBKo O TR IR IAEY (15 7 SRR 24
H20210007 ) 2.0 mg/ke . 151 HER R EG 77K JE (VL
JREAE | H20143315) 0.3 pe/ke. N BT il 2R £
(VL fEFG, H20183042) 0.2 mg/kg, TRLAIKA
shoE RN, R4 CRE RIS, T RE

F1 HAHBRE—MERLERK [x+s, n(%)]

Table 1 Comparison of general data between the groups of patients [x s, n (%) ]
; 1451 FREE % St
Rl %% Fe (%) BMI ( kg/m?)
(B/%) ng MR BME  BMmEE R

MELH 50 34/16 64.25+4.11 22.34+2.41 36 14 28 11 11
X BB 0 50 30/20 65.12+5.34 22.38+2.34 32 18 32 10 8

x’/tIFE 0.694 0.913 0.084 0.735 0.788

P1E 0.405 0.364 0.933 0.391 0.674
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. ROSA HUEASE B I iR 3R w2, k) 3 K P R BAEAL 6948 3

T JERPRRIE LRI A SEHEPKE (VIR RRE,
H20110086 ) &5 Fii o5 KJe, A FKAEPKE i fir
i 0.5 perkg, 15 min ZIETE G, ZJE P 0.2~
0.4 pg/ (kg - h) FRELE IR T 4EFP R, i %
KIEHmYEFFLE 0.2 pg/ (kg « min) , iy HL BUSH
FERAERFIE 40~60.

1.4 WEigks WHEE T AREHE AR
T BOE IR AR s ARSI 2 S EARHT
AREER] R Ramsay SFT ™ 12 0F00 53 W75 9L,
1~5 S RN EEEAN L, 6 3 DL PRI B
BERE s FEARHT . AR Z3He % O Y
Sk (Mean Arterial Pressure, MAP)
DL N 28 B 2 ik i 45 46 F S ( Percutaneous
Arterial Oxygen Saturation, Sp0,) ; 7% STN Jii
RRACFSE s ARG AREEI 235 RAEPIZH R
FRKIL, BT 4CRIUKAETRAE, LA 3500 r/min
MO B DAL B, 205 o3 BT, SR P B 5
22 MR 9Pk 12X 6 ARG N X i 22 S AR 1 S100 B
WREE s DU S22 23 A ek AG I 1M ¥ A 28 0 5
PG TEAL T ( Neuron—specific Enolase, NSE ) 7K~F;
0 SR 2H A RIS ISR INE | 220 L B
AR I 8 A AR T o

1.5 SEitZ 7% A Bk A SPss 25.0 Al
GraphPad Prism 8.0 X {F 47708, TR GURA
BB+ Wiz (R+s) FoR, 41N 4535

SRHMSTAREAS | FOREAS ¢ B BRI 1
BOESW) [0 (%) 1, 17 x K5, L P<0.05
FREFAGIHE L

2 F#R

21 FARMERXRIER MEHFABE ., KE
FHEH )5 %0 BRAL, AR, 1 B AA
BURT X RRL, 2R HEASI#E L (P<0.05) ,
W22,

22 H#EHEUR WABRERIEBE) A,
RG2S X (P>0.05) 3 RHER, Wz
HEEFR PR TR, 2R HAGIERE X
(P<0.05) , W3k 3.

23 MERRER SAAML, WARE
LI A T sl s S BREA AR LG, WS
I IS SR N, =R B A G E L
(P<0.05) , W% 4~5,

24 STNSRZERIEFEKE WEY SIN HiEH
FXFRRLL, 10 K TR P<0.05 ), ILE&R 6.
2.5 IMiEMEEIEIR PR E ARATLLIN I AH
KIEPRILEE, ZREFEIT#E L (P>0.05) 5 K
Bemsh, WELL S-100 B . NSE 7KK X B 4,
2R HAgIEE L (P<0.05) , WET,

26 MERSHARRMAEER MWELMKE
PR IAARN RV AR 8.00%, KT X HRZLH)
26.00%, 2= HAA G E L (P<0.05), W38,

F2 FWABEFFABEXIEIRLE (x£5)

Table 2 Comparison of surgical indicators between the two groups of patients (x+s )

2851 Bil%g FABSE (min) ARbHmE (mL) R ERSIE (min) FRRFRSEFR (em®)
2L 50 186.33+ 15.24 46.84+6.11 13.34 +3.56 5.22+1.58
pogiicEee) 50 194.34 +16.77 51.33+8.11 16.11 +4.08 8.64+11.61

tE 2.499 3.127 2.311 2.064

P& 0.014 0.002 0.023 0.042

®3 MABRFHIMTOLR (&, xxs)
Table 3 Comparison of sedative effect between the two groups of patients ( score, x s )

285 Bl% REIESH REEF 53 tE P&
MMELLA 50 1.48 +0.40 4.22+0.36 36.003 <0.001
POgiicpac] 50 1.51+0.38 3.84+0.41 29.472 <0.001

tE 0.384 4.925

P{E 0.701 <0.001
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x4 WHEEMAP FILELRK (xxs)
Table 4 Comparison of stress response between the two groups of patients (x +s )

MAP ( mmHg ) IR (R o)
2851 % — HE P& — - HE P{E
ARE REE KA REe
22 LH 50 94.28+7.34 85.44+4.12 7.426 <0.001 78.24 +6.84 72.13+5.12 5.0567 <0.001

X B 4H 50 94.31+6.28 83.28+3.22 11.051 <0.001 77.39+6.74 7011425 6.460 <0.001

tE 0.022 2.921 0.626 2.147

P& 0.983 0.004 0.5633 0.034

Fx5 WHESH SpO, ki (x+5)
Table 5 Comparison of SpO, between the two groups of patients (x £s )

SpO, (% )
2R 31 Bil%s — - tE P&
b NE REE
pUE=S | 50 99.06 +0.84 99.46 +1.02 2.141 0.035
POkl 50 99.12+0.79 99.94+0.78 5.223 <0.001
t{& 0.368 2.643
P& 0.714 0.010

=6 WHEESINMERIZFRKELE (x+5)
Table 6 Comparison of STN frequency and record length between the two groups of patients (x+s )

zbll (B STN $% (Hz ) STNIEZKE (mm)
M ELH 50 51.42+11.64 6.24+0.77

Xf BB 4H 50 52.24+10.33 6.02 +0.58

tE 0.373 1.614

P& 0.710 0.110

F7 WHBEMNFBFBEXIEIREE (X+5)
Table 7 Comparison of serum related indicators between the two groups of patients (x s )

S—100B ( pg/L)

NSE ( ng/mL )

2H 5 % — tE P& — - tE P&
A REE A o

WEH 50 1.50+0.13 1.74+0.21 6.871 <0.001 12.79+2.02 14.644£2.34 4.232  <0.001

X B 50 1.51+0.12 1.89+0.18 12421 <0.001 1259+2.11 1557+1.84 7.527 <0.001
HE 0.400 3.835 0.484 2.209
P& 0.690 <0.001 0.629 0.029

*8 MABREMMREMARRMILE [N (%) ]
Table 8 Comparison of adverse reactions during anesthesia recovery period between the two groups of patients [n ( % )]

A3 Bl% XM iE ZiE ) B IRTE PRRNEER
pUE=37:] 50 1(2.00) 1(2.00) 1(2.00) 1(2.00) 4(8.00)
poiicei] 50 3(6.00) 3(6.00) 3(6.00) 4(8.00) 13 (26.00)

x & 5.741

P& 0.017
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], DRMERTIE] . BRI ECR S A, TS
OBtz . WA A & AR A EAR, AT A TSR
B W e A TP SR SO B M 25 W v B . SR
SN e T M E A B, IRIA A S
Ao [ RE A, (LI R 0 ) R SR e A 8 A1

AW A, WESF AR, -8 )]
FEFXT IR, AR, mpR R AERBR T
XA, 2R HAGIFEE L (P<0.05) o 78
HCF IR A 714 AR 25 4 A 5B 4 S92 0 ROSA HLES A
Wi Bh DBS, R IR M 545 B 5 K JE 4= B RR
FE4E 5 TF AR R] 9l AR Hp s o o 55 TR EAT

— B A B RREERE 8 O i 4 AR R E R
PRk, AR IERHE S 7 A i R B 4, b
XA H LI BN 1 2 S ), 36 46 6 TR B ]
HA R S

WEFEINRy, SR BN 3 0L 2 %) FE A BILAAR
FEAE— e, R N R AN S BB T 2
WU | TR R B DA % R A A AR ) A B
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X JUE 3 B — S B2, 2 o AR A WA 48 T R
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RORAF AR P BE WA RS, #RFAR
AT PR ARBFSE R, HARFETM L, Bidl
FEE SO N A IiE Bl, WA N S I
Bl 2O B /N, R BRI LS A SRR T 43
mTXTA, 2R HEAG AR L (P<0.05) o
AT LR IRANTT . PRI ERAE Ry — o L )
254, LR AL &8 3 i GABA RE S
2, RINHIFARA L RS, GABA 2—FhE
BP0 P 2 T, AR R B O
FIVE . FRIA BN 2L 358 GABA [WIRE, REWS
PR AT RO R A B AR E T P B ZF R
R SRR E Z RS S, RIS 5
SRR, IR R R . SR
535 KR WA RS, BAh 25 4 n] LUAH B
A, SRR R, BT
AR FE PR ERETIE AR ZS P BR T R BUE
FEHFR SR AN, IR A i 25 K e 4 B R
T BE B G b 2 R R B L B )RR e . R
ARIFRF, BE ML O R4 B bR A
SR A, T ERIA RN G 2SR e AL A il
REAE Rl /D X S 2y, AR ) AR LIRS T AR
T, AT A BRI A2 3017 A AN RSO
XSG ARG A5 —8 IR R AE TR B
FE AR P AR 1848 32 B 3 PR R A
WHIE TR SRS . A0 (5 22 (L I P2B6 Tz AX
W, JoHEIRVE R BJCaEM:, nTa R HE

AR, WL STN HK 5 F %)
HEZH | O SRREE TR (P<0.05) o X2
A4 R LESE 4T ROSA ML%s A% I DBS
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