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Effects of Different Doses of Atracurium on MEP, SEP Changes and Adverse Reactions in Patients with Brain Tumor Resection

DU Zhi-kun

(Emergency trauma surgery, Nanyang Central Hospital in Henan Province, Nanyang, 473009)

Abstract: Objective: To investigate the effects of different doses of atracurium on motor- and somatosensory-evoked potential
(MEP/SEP) changes and adverse reactions in patients with brain tumor resection. Methods: From June 2016 to June 2019 125 Patients
undergone brain tumor resection were selected as research subjects, and they were divided into low-dose group (n=40), medium-dose
group (n=43) and high-dose group (n=42) according to different doses of atracurium. Changes in vital signs, anesthesia dosage, anesthetic
blood concentrations, MEP and SEP, and incidence of adverse reactions were compared between the three groups. Results: There was no
significant difference in HR, MAP, BIS, SpO, and RR between the three groups at T, (P>0.05); compared with indexes at T, the BIS and
RR values at T,~T; in the low-dose group were significantly decreased (P<<0.05), but no significant change was observed in HR and MAP
(P>0.05). Compared with indexes at Ty, MAP and HR at T\~T; were increased in medium-dose group, and were higher than those in the
low-dose group (P<<0.05), meanwhile, the BIS and RR were decreased in medium-dose group at T ~T; (P<<0.05), and were significantly
higher than those in low-dose group at T, (P<<0.05). Compared with indexes at T,, MAP and HR in the high-dose group were increased at
T~T;, and were significantly higher than those in the low-dose group but lower than those in the medium-dose group, meanwhile, the BIS
and RR were decreased in high-dose group at T\~T;, and were significantly lower than those in the low-dose group and medium-dose
group (P <<0.05). SpO, had no difference among three groups at each time point (P >0.05). The propofol dosage and serum drug
concentration in the high-dose group were higher than those in the medium-dose group and low-dose group (P<<0.05). MEP retention
time, MEP current intensity and latency of N20 at T; in the high-dose group were all higher than those in the low-dose group and
medium-dose group, meanwhile, the amplitude of N20-P25 at T was lower than that of the middle-dose group, but higher than that of the
low-dose group (P<<0.05). The incidence of adverse reactions in small dose group was significantly lower than that in medium-dose group
and high-dose group (P<<0.05). Conclusion: Low-dose atracurium can reduce the effects on MEP, SEP and propofol dosage on patients
with brain tumor resection, and reduce the incidence of adverse reactions during surgery.

Key words: Brain tumor resection; Atracurium; MEP; SEP; Adverse reactions

hESES:R651.11 MXEKARIRAD: B doi:10.13638/j.issn.1671-4040.2021.05.002

Il PR _EARZE AR AR %, JC 72 I 38 i geg T IRERAE 3 At 5 58 i AR 28 SIZIPIR L, 58 67 Hix D e X
AR AT ARAEAEAME LK A 52 255 ), i B2 4K 38, AT RORETT BB H B S5 ), BRI 48 D) R
HERAE IR HOR, AR A EAT Y, I, R ANRHG T N B2 % R G RIS
AR A YRR s AR BRI R S nT A I AL F5 12 8 75 K LA (Motor Evoked Potentials,



MEP) . 4 & i & i i (Somatosensory Evoked
Potentials, SEP) . HHIFTHR L, 45T B WIAA 2545 )
TR AR RGN BT R4 A i A
WAL, PEANREFFEAR O 35 AR I, A RFSEAR
18, LFA 25555 SEP Yk A FHER /1N, R ] 5% 0 MEP Hhi
D0 2 B, AN (5] 55 YLA 24 0] 06 i 9 R B2 MEP
55 SEP e ARl . AT A k> F ARG A e A
ARSI US9BR3 170 0 e PR P 928 JEE AN
RO S AR RS R AR R, H S BURE LR S )
SRR, IR 2 AN B N, R 4 ] 4y
T8 JURA TR FE SRR R E sk /b X MEP 4RI AN
RSN 25407 H AT I RBIFFE I B e ANBIF TR 1)
AN T) F51) £ BT gt 2 2 ok i fiek 98 17 B R i % MEEP SEP
PSRN 50 o ILARIE LT »

1 #ER5HE

11—t I BE 2016 4 6 J] ~2019 4 6
HWCa BAT i I8 U1 B AR 85 125 1 A BT 52,
AR B it 22 B FH R AN [ 3 Ay /N EE A 40 41
FERA 43 BRI E2H 42 ). b/ FEA T 22
B, 2 18 B 4E i 20~64 %, “F- 14 (42.65+ 22.45)
% s i FR A (BMD 350 (22.54+ 1.45) kg/m?;
PRI : W p 2298 20 491, PN Ik IR 6 461, Fi 198 4
], K- 4 45, 45098 2 45, TR 4 . R
5 22 9, L 21 Bl ERE 19~65 %, ST (42.54+

23.51) % ; BMI 3 4 (22.45% 121D kg/m?; Fhi 5
Y Wrph 2 21 191, iz fikoed 8 491, ki —T-983 6 191, Rk
g 4 451, Bi9R 3 9, TR 1 . KSR TS 22
B, 22 20 B ; 0 21~64 %, T (42.59+ 21.46)
% BMI FH 0 22,51+ 1.45) kg/m?; Fip 208 W
TSR 22 91, FREN KR 6 151, o TR 8 451, RE R 2
i, AH9R 2 45, TR 2 5. 2P BMIL RS
S R B M T (P>0.05), A AT Lk
KRG B AR T2 0 o el . A NFRdE: B
AT i R DB AR 2 s ARG i 2l sl o5 5
] oK I = T P 2 23 2 (AS A < TN o F AR 2K SAiE
Ho HEBRbRUE: fE1E e RIS B B T DRk g3 s £
T A I s U 1R P IR AR RE AL
L E R YN e

1.2 kB UEM A FRET 10 h ARIK
AREr, FORHET 0.5 b JULPA v S5k TR B 4 st 32 539 98 (1]
25T H46020463) 0.5 mg. HEAN TR E 5, 76 MR
5 F R N R IDKOE 0, — 20 5 34 45 ()R R I 24
Yse i S, HAEHES 5 s W i Es kI AN A . 254

SE TR PYEE 45 A IR 2021 4 3 J1 55 21 555 5 30

F K B 2 mg/kg AT FLAR SR (T 25 v
H20010368) ;0.1 mg/kg BKIAMSTE R (H 25 1ES
H20153019) , 4 wg/kg MIMKIR 25 K J& i3 Sk (18 245 7
- H20123298) , 554 B if AR SR H IM2000
TR XU FP A LR ST 2 FR A 7D
DS-7100 M 2 4§ Chifg R 5L 07 2 b iR
AFED W (RR) . DFE HR) . L4 R
(SpOy - fini LA H5 % (BIS) T #4 s ik [ (MAP) . £
PRI T St A5 sl Ik 2 A, B4 e 0 i s, g
COBIIKTF T o #5521 R 3 55 Py S T ot e e, 7)o
S0 N2 0.15 mg/kg, I E 4L 0.2 mg/kg,
KFNEAL 0.25 mg/kg. WRIESE L 3 min J5AT 546
B BS BURRIENL LA LR BT W A IR
o], PR WA 10 mlkg, 35 mm Hg <IFI
K CO, 73 [ E<40 mm Hgo —ZHBRIE4ERE: N ITE
ST 5 mg/ (kgeh) VRS H 3 e i 25 K 8 (JH 241k
H20123422)0.1 g/ (kgemin) # ik FF L4 N, 18] Wik
30 min P T U5 SRR 25%00 ith 22

1.3 %mlzyk MR A Iy vk A g AE
F MEB-9400C ! fi 2 f AR BEIE H74 (il
HHETFEARATD AT AT MEP 5 SEP I
o MEP WS, M4 [ FBx 10/20 2848000 E 3k 57 i HL
HA R, HBCR R T A B, 7 T A 350 i 2 o
5 S DR B A GRS RRD S B 10/20 &R 4¢
C4.C3 A7 5 16 i 388 IR AT 525 DX B0 B v Wbl o SR
FARU e ki =X, 2285 383 20~1 000 Hz,
PRIk 0.002 s, RIFFFSE 0.001 s, i KHU 16 mA,
HI B 100~400 V, 5[ H MEP A, Hfidsk. #78
B YO SN TE B inid 5%  SEP W, £ i 15 fixi
JEHT TF I, A A8 F A B B3, o T I o i 2%
231020 R4, ik S Al WL Z 3 0 J2 R TE
b . 76 BN IRORIEARER X C37 /C4” (Cz IXJHUE
K A ERTAN Fpz X JBCE 2% Wbl ¥ Hh 2R B T
AT T 08— o S T H AR Ry SR R, B B
PR, T SRR A 22, 5 % 20~50 mA, ¥
B 3 Hz, I8P 10~500 Hzo RIS 4k 2280 51
W, P BB =201 KHIAT 20, DAL,
1.4 WA s EENEIZ (T EHE
I (T UAR 2545 RN (T A= DLRA 25 )5 0.5 (T I
HR.MAP.BIS.SpO,.RR 7KV, 3% frf i # R
A5 FH PR T 370 o M 259K S (T4 24 )5 4 min Sl ik
L, A5 SR 5620 5 , ) 0 T b e B
WAMBARARAT . WCEKFTHBEEE XS K



S P S 45 IR 2021 4F 3 H AR 21 45250 5 M

MEP HL i 5 FE 5 48 LA 25 )5 8 Ik 5 1 R MEP S5
INFA], K 5 LKA 25 B %1 N20-P25 351 < N20 3B AR 301
WS I A AR AN B A8 0, 0, 5% 17 R 1)
Tl OB I 9% o Bl L B R AT AR R e AN R
IR A2 (Yo) = (REIRAM I + 0o glid 22 + 03l i +
B JRFALT + AR BI% / B BIEx 100%.

1.5 it F & AW EHE R H SPSS21.0
G2 AE AT 2 AT B WORE R PR 257 22
A3HT s PO 1) EG SR Snk-q K36 s 20 4 22 1) 1) 25317
T ORI R E S I 4 7 22 93 B s v BT R RT
EER R K . BL P<<0.05 A2 SA g0 E X.
2 H#R

21 ZAXRRBEEAGRIERE ZHEH T,

e 5 e

it HR.MAP.BIS.SpO,.RR L%, & #FE%=H
(P>0.05) o /NFIF4] T\~T; %] BIS\RR {H A A4
T, I %1 8 25 P& (P<<0.05) ; {H HR\MAP G i} % P
751 (P>0.05) o HFIELL T~T, I %] MAP.HR 4
AR T, W2 B FE T m, H¥EFEm TR
T~T; B %) BIS\RR 5A4L T, I %) B E BEA%, H T,
I Z) BIS\RR %7 5 /Ml 41 (P<<0.05) « K&
41 T~Ts B %] MAP HR A T, W 2 52 3% Tt
AR ST AFEA, K TR T~T, i
Z| BIS\RR 5 A4 T, b 2 W 2% B A%, H T, i %1
BIS.RR {2 F T/ A (P<0.05) . =41
HWZ) SPO, LbA, 2= R g 2E R X (P>0.05) . WL
*1.

A1 ZRE A REEPRIELE (XL S)

2151 MAP (mm Hg) BIS RR (X /min) HR (X /min) SPO, (%)
ANFEL (n=40) Ty 86.42+ 5.34 97.65% 2.62 24.54% 4.15 78.66% 6.43 95.54% 4.97
T, 82.80% 5.53 51.62% 3.87 20.87+ 3.64" 73.29% 7.58 94.27% 5.68

T, 84.53% 5.45 41.68% 3.53° 16.99+ 2.53° 72.19% 6.12 95.35% 4.64

T, 83.70% 5.65 50.84% 4.10° 19.85¢ 4.10° 68.65¢ 7.65 93.14% 5.53

TR 2 (n=43) Ty 86.29+ 6.48 98.68+ 2.53 2536+ 4.27 77.68% 6.72 94.87+ 5.87
T, 95.76+ 5.62% 50.73% 3.69" 21.76% 5.14" 86.71% 6.20" 94.48+ 5.54

T, 94.66% 6.76™ 47.69% 3.56™ 21.38+ 3.29% 82.45% 7.87" 95.88% 4.39

T, 97.51% 6.65™ 49.43% 4.05° 18.46+ 4.08° 88.41% 7.21% 95.82% 4.35

KA (n=42) Ty 85.42+ 5.56 96.45+ 2.54 2479+ 3.54 76.54% 6.06 96.64% 3.89
T, 89.47% 5.23% 49.12% 3.56" 19.32¢ 2.19° 80.05% 6.63" 9527+ 6.21

T, 90.49+ 6.87% 36.15 3.347 13.15% 3.02% 78.48% 574" 96.46% 3.34

T, 87.75% 5.20™ 47.63% 4.02° 17.65% 2.10° 83.17¢ 6.27% 94.45% 5.10

T S RAL T, I ERER, P<<0.05; 5/l 4L E A, #P<<0.05; 5 Al 4l EL g, 2P<<0.05.

22 ZaARmEBRERAANETLE R RELE  KH
2 T VA A P A I I 29K B Y i e LN
B4 (P<0.05 . WLFE 2.

k2 ZamamE A FE hH R (xE s)

215 n il HI57) 6 (@) I3 ML 245 7K (ug/mD
INFIEA 40 2.06x 0.24 2.08% 0.42
iRl 43 241 0.28 239+ 0.43"
KAEA 42 2.56x 0.297 2.66% 0.26"

F 19.381 14.419
P <0.001 <0.001

W SN AL, "P<0.05; 5 A4l L, P<<0.05.

23 =y AmIARE =4 T, I N20-P25 %
& N20 AR EL AR, 6 B 3% 25 57 (P>0.05) ; K57 &

ZH 51 MEP B 1] 5[ MEP HLJt o 35 v
i NFERA (P<0.05) . L 3.
A3 ZMbAWIRARILE (xt s)

) o GDEMEP 5K MEPHL N20-P25T,  N20 T, i
B W) (min) PR (mA) IR (WV) AR (ms)
NFHRZE 40 30.71% 279 479+ 0.79 1.81% 0.31 2032+ 1.81
REAL 43 36.45% 4187 7.61% 1.38° 2,10+ 042  21.43% 2.10
KFHEL 42 37.40% 4.59%  7.92+ 1.81%  1.90% 0.51  21.61% 1.89
F 18.964 33.283 2.158 2.051
P <0.001 <0.001 0.113 0.138
e SN AL, P<0.05; 541, *P<0.05.
24 ZHWARPRRRAELAFEALE PHREA

AN N R AR R AR T A R F R AL (P<<0.05) .
L3 4.

A4 ZARPRREE LA UE[H(%)]

2151 n 2SN NVYIENET VYIS R ke f IR BRE
ANFRERA 40 000.00) 000.00) 12.50) 1(2.50) 000.00) 2(5.00)
AL 43 3(6.98) 00.00) 2(4.65) 5(11.63) 2(4.65) 1227.9D
KA 42 2(4.76) 2(4.76) 3(7.14) 409.52) 2(4.76) 13(30.95)

X 9.688
P 0.008
3 it ST EIARMI AR E, AR A H IR (e A 2 ARG

Jii b gga ISR A HE L 8 e, FLAR R 5 51 R PR
KEAP2e 1, U E AR RE L DLRERT . AU,
XA A DR R ZH SAREA T I e o B, A IS

J7 A BN AT, RIS T A2 A, B b
BT e R G n] I I A BE S AR I . AT
FUiR L, ARrbgy 7 A U 2547 Bh T AT el i



06.

FAS IS, A7 SCHRARE , AN [ 751 F BT 2 e oA i
HPREE LA PR D 25 SR AN o b P AR B
£4% SEP.MEP, Hrf SEP 2t I i ) S 44 A ity Ak
(PRI D 21 2, T LA 0 AT 308 2% SN R A
HLAY . MEP 2 3518 i f 0z 8l J et #E UL, 3545
WLRIZ S S A HAT o A ZEIE b e i fofgga U)ok i
A 25 A () 500 £ B A e BRI 5 24T MEP 5
SEP W, 43 K7 A~ [F) 751 5 B iy 2 e % B8 38 R b MEP
L5 SEP I g5 Rifsgm, 54T MEP 5 SEP il
IOECZES =

SEP A6 7 1] Js e J& Bl A 28 L I T A DS 22
e J 55 DX Sk PR D B 1) AR R S 2 AR AT S
HWEGR N, AT P A R Wi, i R v sz AR )
HE AR Z R, v Re s g o, A
2 FN S B 8 R R A T R BRI 24 ) 1) R M
FLJGUR 0y A HpRR I 2454 24 BEAE ]\ 8 SEP % F B,
TEAR IS TR A, [R) B 3 B 4% A% 38 ) B0 T B
AT L WUA 259 n] Bk 25 PR LB 45 5, A
JLAGNE L O 3 0, 45 Bh T SEP WS MI5E /. MEP Af
K BN T AT 18 B i 2 145 5 AR 08 AR 3R
SR, HWESTTE L, MEP Wil e vk s M b L R
SR T SEP, HL AT A0 S VR UL I I, S
SESE W s o BRI I, A I R S N AR,
SRR MEP P B 2% . A1 SCHERYE H, MEP 511
FaZ RAHOCTE, MEP ST HOBUAA 257 &, 57 LR
2y oI5 MEP i 3 R0, A AR TP AN LR
25 A AR A S UGN, Ay i, 5 I B
TEPEIE B A RERA 2, B 1k N 5 BRI 2450 » 2 155
FARITR . AR A EHRE AT 5 AU R Y H I
VW29 117 NN 195 S o A S == <7 N A N = 1 8
R P TS0 e A NPT A A PR A 2 1 O,
T 328 T 184 o ] ot e e A FH 700 B, ] 406 o 0 B i b
RIS TA), AFAS R W R 2B e T iU, ARF 45 R 2
TIN5 NS B] H PEAE F5 5 T AT R TR NS N
FEoR H 0.15 mg/kg Bl 1 27 2 fie ik 2D A o W 380 Y
KA, deRE B AR i i sh 1 Fae . AN AL
B AR N VA AR L2, 51 MEP B i
], 51 MEP HUGSREEIIAR T . KA =4l S
B0 U H/INFR SRR (PR T gk PN T A P A, oK
3% MEP 5 SEP W AR CHR AR, WUEA 25 I =10, &
AW MEP Wit A58 A 13— S AN A5
B gl A o) KA AR IR e Ak, oy il sk T A R
AR RAEA R NS, 45 5N FlE 4 B R R

SE TR PYEE 45 A IR 2021 4 3 J1 55 21 555 5 30

AN RSB AAR T ORI, B /) 7] ol it 2

BN RSN R A AR AR, BA R R e A e,

ZE BRI, AN GREER b 2R T gD X i R )
BRAE S MEP.SEP (Y5 Wi 55 P A WA 771 6 ok
D ARAAN R N A A O

S ik

[1]Lakomkin N,Mistry AM,Zuckerman SL,et al.Utility of Intraoperative
Monitoring in the Resection of Spinal Cord Tumors:An Analysis by
Tumor Location and Anatomical Region [J].Spine,2018,43 (4):
287-294.

(20 Ttk 72, Tt 2 AR 0 JULRA AR P A o 225 2 90 900

WAL W R A 241,2017,38(3):357-360.

(317 4, It B2 AN [ JU LA o2 J8 0 I 88 1) B A 58 4% TES-MEP AL 3
)15 g e [J]. 04 g B P 25,2018,28(11):1070-1072.

[4]Krishnakumar R,Srivatsa N.Multimodal intraoperative
neuromonitoring in scoliosis surgery:A two-year prospective analysis
in a single centre[J].Neurology India,2017,65(1):75-79.

[S75K I el VL 3, R AR 0 A B AT T AR P R B TR I ] ity
BERHEZN K LA SE MRS E[)] 4R 27,2018,21(2):155-159.
[6]Wang Y.Xie J,Zhao Zet al.Proper Responding Strategies to

Neuromonitoring Alerts During Correction Step in Posterior
Vertebral Column Resection Patients With Severe Rigid Deformities
Can Reduce Postoperative Neurologic Deficits[J].Spine,2017,42(22):

1680-1686.

[7]Siller S,Raith C,Zausinger S,et allndication and technical
implementation of the intraoperative neurophysiological monitoring
during spine surgeries-a transnational survey in the German-speaking
countries[J].Acta Neurochir,2019,161(2):1865-1875.

[81B A R, JRFE I Wk R A5 AN 7] 71 5 A SEHTIK 52 X SEP 1645 MEP
PSR AR B AR S B4 7%6.201733(10)1669-1673.

[9]Brandmeier ~ S,Taskiran  E,Bolukbasi ~ FH,et  al.Multimodal
Intraoperative Neurophysiologic Monitoring in the Neurosurgical
Oncology[J].Turk Neurosurg,2018,28(2):204-210.

[10]Hadley MN,Shank CD,Rozzelle CJ,et al.Guidelines for the Use of
Electrophysiological Monitoring for Surgery of the Human Spinal
Column and Spinal Cord[J].Neurosurgery,2017,81(5):713-732.

[LLTARMA B, 2 IR ok e v A5 2 A S 28 W AR B I A5 A T R o
TN (0] H B 5 G T 243 44 75,2019,34(7):731-733.

[12]Z2 00 A= R, 19 5 1, 45 P 28 v A B 7R 80 B 2855 BTN B V)
e AR D MR T AR TP R e PR S T[], v B A 22 SR % 5,2018,34
(6):610-614.

[13]Daniel JW,Botelho RV,Buzetti JM, et al.Response
Letter-Intraoperative  Neurophysiological Monitoring in Spine
Surgery-A Systematic Review and Metaanalysis [J].Spine,2018,43
(13):1.

[TATRR AR, 25 A0 S IR AR, 48 FR IR / FRODR 53 AR vl 2 e 2 22 s )
EMR IR AP UM | RIS 5 S B 52 rh (R P F 0. p 8 J A R
747,2018,33(12):1046-1049.

[15] 98 58570 0 BRAL, A5 AR rp sl 28 v 2 B W7 ) LB 0t
FIRFH[I]. P Al 22 AR 5,2018,34(9):883-888.

Ok A% B #1: 2020-11-12)



