SIS SN T S G S A
JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.48 No.2 Apr. 2016

ANTRTHe P b ol IBR 8% 55 A IRl ) i el s X 5 18
TAH IS G5 K v AL I R IS O 191 1) 55 i)

Imi,EAW S Am AR B, IRT
(dbsikses = BB 1. RREERL,2. #iIZesheE, dbst 100191)

[ E] 0 & PO L HBELEA RIS v B FAS [ 198 e He B X35 6 R i 311375 & FL A6 ( motor evoked poten-
tials, MEPs ) Wil ()52 0, A1 PR A5 BE 64T MEPs Wil T2 2K (Y R L 25 4R AL BRI . & W BEERAEIY 18 ~65 % |
ASA T ~ T FHHEIAT B SE MR VIBR TR DB 48 i), A4 SRS (2 35 , A T AR EZAREL
BRTT LA AT 43 300 22 SR Ry 300 V400 V500 V600 Vi ATt Gl e IF SR MR 43 1k 0. 0% ,0.5% 1. 0%
1. 5% B} ) MEPs 3 I RV R 399 o 4IRS0 ) it 23 A T8 1) B v ol 32 B 457 0. 2 g/ (kg + muin) 38 Y IRPEITA B 32 1
T AR I BSR4 %8 ( bispectral index, BIS) 7E 30 ~ 50 Ju [l N . # 8 : LI IT A M B2 0 i Az J W0 43 A )
e He W 25 R ) MEPs (IR0, A6 [8] — 008 B T, Bl L JUBe M9 SR VR B 1 42 8, MEPs 19 8 T [, RE SR Mk 2
1. 5% B} MEPs 08 (Z200 20.50 wV.70.71 WV 135.97 wV.190.00 wV, 47l 14.29 oV .50.71 wV.73.10 pV.77.50
V) B BAK F IR R YR BE 0. 5% B MEPs J 1 ( Z2{11] 100. 00 WV .362. 57 wV.444.05 pV.435.00 wV , 40 115.00
WV .207. 15 |V .258.34 pV 358.50 wV) LhJ% 0. 0% I} MEPs J51E ( Z21] 143.00 pV .388. 10 wV .484.53 pwV.500.00
WV, A1 176,00 wV 407.60 wV . 384.35 WV . 451.00 wV), ZRH G5B X (LMY’ = 27.46, P< 0.01, 411
X =60.49, P< 0.01;Z:4ll )" = 20.73, P< 0.01,451 y* =55.05,P < 0.01; 224l y* = 34.25,P < 0.01,5M " =
33.58,P < 0.01; ZEMy* = 28.61,P < 0.01 47l * = 49.04,P < 0.01) ; MEPs [ R B 2K (HZ5 R LR T
G2 E X (P=0.26) , [Al—MPAURMEE T, BESI L Fe A 38 K, MEPs % g 3 =5, HL e 300 VA MEPs J5 1 ( 22
143.00 V.100.00 WV .61.50 wV.20.50 wV,£7flf 176.00 WV . 115.00 pV . 41.07 wV . 14.29 wV) B BALTF 400 V B
MEPs i ( ZEM] 388. 10 wV .362.57 WV .198.81 wV.70.71 wV, £l 407.60 wV.207.15 wV.89.00 wV.50.71 pV) .
500 V B} MEPs 3 ( Z2401 484. 53 .V 444.05 WV .216.24 pV .135.97 wV, 45 384.35 pwV 258.34 wV 187.50 V.
73.10 wV) 5 600 V H} MEPs i i ( Z2 ] 500. 00 wV.435. 00 wV.344. 00 wV.190. 00 wV, £ fl] 451. 00 wV,
385.50 wV.156.00 wV.77.50 wWV), 2=E G2 (LM y" = 45.55,P < 0.01,4ifllxy* = 25.73,P < 0.01; %
Mly* = 46.67,P < 0.01, 4y’ = 55.30,P < 0.01; 250l y* = 47.36,P < 0.01, £l * = 47.82,P < 0.01 ;7=
X =38.67,P< 0.01 ,fifllx* = 45.87,P < 0.01) , [H]—PFAMKEE T, BRI AR R 138 K, MEPs 1) 180K 301 72 4 4
5, HLJE 300 V i MEPs ¥R #5400 V 500 V.600 V MEPs 4k 8 [l 4 22 5 Goit 235 L (22 F=7.50,P =
0.01; 4l F=13.33,P <0.01) {H2XF R BCA IRIRE Lo Al —RE T, M -E R R
P25, MEPs [ i B 5T B, IF AR WS 1. 5% I MEPs [ i D) %8 ( 22 M 43. 8% ,70. 8% . 77. 1% .81. 3% , 45 fil]
37.5% 60.4% 75.0% 66.7% ) Bl A% F0F S K W B 0. 5% B MEPs [ i 5 % ( £ 0] 72. 9% .89. 6% .95. 8% .
95.8% , 4l 66.7% 89.6% 95.8% 97.9% ) % 0.0% A MEPs [ IR (Z£M 79. 2% 87.5% 95.8% 93.8% ,4i
M 75.0% 95.8% 95.8% 95.8% ), Tfila]—MPRMEET , B R W] LI =5 MEPs (1 s 5) 3%, B & 300 V Hif
MEPs [ BLIh R (£ 79.2% 72.9% 62.5% 43.8% , 47l 75.0% .66.7% .60.4% 37.5% ) ] A% F 400 V MEPs
T (£ 87. 5% .89. 6% 77. 1% .70. 8% , 45 95. 8% .89. 6% .79.2% .60.4% ) 500 V MEPs [{J i I %
(95.8% 95.8% 91.7% .77. 1% , 45 95. 8% .95. 8% .81. 3% .75. 0% ) Lk Jz 600 V [ MEPs [ 5% 2 2 ( 42 M
93.8% .95.8% 89.6% 81.3% , 4 95.8% .97.9% .89. 6% .66. 7% ) , Hil i HL JE 600 V. - 55 e I =0 oK vk 2
1. 5% Bf MEPs (% 5222 50030 H i 300 VL JRUE R SRy 0. 0% B MEPs Y i D) 2 22 7 B4t it ¢ B L (P =
0.22), ##: LHUBERAR A MEPs W ELA 53 S AR 1 400 il /1 P, L3 5 15 00 i He , P LA K MEPs (19 38 i,
458 MEPs B3R, 3215 MEPs WEIU A4 sl 22, 97 R T b SUbe A8 1 B D A8 W DU = A v 938 R L
[ xR ] PR IZBN ;1w G 8 MR AR JRREE, A
[FESHEE] R614.21 [SCERtRER] A [XEHE] 1671-167X(2016)02-0297-07
doi:10.3969/]. issn. 1671-167X. 2016. 02. 022

A Corresponding author’ s e-mail, meng_xiuli@ 163. com

4% HH kR B 18] :2016-3-15  9:19:44 R 48RRI - hitp . //www. enki. net/kems/detail/11.4691. R.20160315.0919. 012. html



dom ko o o (O FEOE )
- 298 - JOURNAL OF PEKING UNIVERSITY (HEALTH SCIENCES) Vol.48 No.2 Apr. 2016

Influence of sevoflurane concentration and stimulation voltage on motor evoked
potentials in intraspinal tumor surgery

WANG Li-wei' , MENG Xiu-li'* | GUO Xiang-yang' , ZHAO Wei’, WANG Zhen-yu’
(1. Department of Anesthesiology, 2. Department of Neurosurgery, Peking University Third Hospital, Beijing 100191,
China)

ABSTRACT Objective: To evaluate the effects of increasing end-tidal concentrations of sevoflurane and
increasing stimulation voltage on motor evoked potentials, so as to provide evidence in making anesthesia
plan for intraspinal tumor surgery. Methods: In the study, 48 patients scheduled to undergo intraspinal
tumor surgery [ American Society of Anesthesiology, (ASA) [ - II, 18 —65 years old] were enrolled.
After general anesthesia induction, the patients were assigned to receive sevoflurane anesthesia of increa-
sing end-tidal concentration in the sequence of 0.0% , 0.5% , 1.0% and 1.5% respectively, under a
background of propofol and remifentanil. All the observations were done before the important steps of sur-
gery. Remifentanil infusion rate was 0.2 pg / (kg + min), while the propofol infusion rate was adjusted
to maintain the bispectral index values within the range of 30 —50. At each concentration, 4 stimulation
voltages of 300 V, 400 V, 500 V and 600 V were employed to elicit motor evoked potentials (MEPs).
The amplitude and latency of each MEP were compared. The success ratio was also recorded. Results:
The concentration of sevoflurane and the stimulation voltage had impacts on the amplitude and latency of
MEPs. Under each stimulation voltage, the MEPs amplitude decreased following increasing end-tidal
sevoflurane concentrations, and significant differences were found in comparing 1. 5% sevoflurane (left
20.50 VvV, 70.71 nV, 135.97 Vv, 190.00 wV , right 14.29 pV, 50.71 wV, 73.10 nV, 77.50 wV)
with 0.0% sevoflurane (left 143.00 wV, 388. 10 pwV, 484.53 wV, 500.00 wV, right 176. 00 uV,
407.60 wV, 384.35 puV, 451.00 pV) and 0.5% sevoflurane (left 100.00 wV, 362.57 wV, 444.05
pV, 435.00 pV, right 115.00 wV, 207. 15 pV, 258.34 pV, 358.50 wV), left y* = 27.46,P <
0.01, right y* = 60.49,P <0.01;left y* = 20.73,P <0.01, right y* = 55.05,P <0.01;left )* =
34.25,P <0.01,right y* =33.58,P <0.01;left y* = 28.61,P <0.01 ,right y° = 49.04,P <0.01;
while there were no statistical differences in the latency changes (P =0.26). Under each end-tidal
sevoflurane concentration, the MEPs amplitude increased following increasing stimulation voltages, and
significant differences were found in comparing 300 V (left 143.00 wV, 100.00 wV, 61.50 wV, 20.50
WV, right 176.00 wV, 115.00 wV, 41.07 wV, 14.29 V) with 400 V (left 388. 10 pwV, 362.57
wV, 198.81 wV, 70.71 @V, right 407.60 wV, 207.15 wV, 89.00 wV, 50.71 nV) and 500 V (left
484.53 wV, 444.05 nV, 216.24 nV, 135.97 wV, right 384.35 pwV, 258.34 Vv, 187.50 wv, 73.10
V) and 600 V (left 500.00 WV, 435.00 wV, 344.00 pV, 190.00 wV, right 451.00 pV, 385.50
pV, 156.00 wV, 77.50 wV), left y* = 45.55,P <0.01, right y* = 25.73,P <0.01; left y* = 46.67,
P <0.01, right y* = 55.30,P <0.01;left y* = 47.36,P <0.01,right y* = 47.82,P <0.01; left ) =
38.67,P <0.01, right Xz = 45.87,P <0.01; while the latencies were decreased, and significant dif-
ferences were found in comparing 300 V with 400 V and 500 V and 600V (left F =7.50,P =0.01 , right
F=13.33,P<0.01), but the differences had little clinical significance. The success ratio decreased by
increasing end-tidal sevoflurane concentration, and significant differences were found in comparing 1.5%
sevoflurane (left 43.8% ,70.8% ,77.1% ,81.3% , right 37.5% ,60.4% ,75.0% ,66.7% ) with 0. 0%
sevoflurane (left 79.2% ,87.5% ,95.8% ,93.8% , right 75.0% ,95.8% ,95.8% , 95.8% ) and 0.5%
sevoflurane (left 72.9% ,89.6% ,95.8% ,95.8% , right 66.7% ,89.6% ,95.8% , 97.9% ) ; the suc-
cess ratio increased by increasing stimulation voltage, and significant differences were found in comparing
300 V(left 79.2% ,72.9% ,62.5% ,43.8% , right 75.0% ,66.7% ,60.4% , 37.5% ) with 400 V (left
87.5% ,89.6% ,77. 1% ,70.8% , right 95.8% ,89.6% ,79.2% ,60. 4% ) and 500 V (left 95. 8% ,
95.8% ,91.7% ,77. 1% , right 95.8% ,95.8% ,81.3% ,75.0% ) and 600 V (left 93.8% , 95.8% ,
89.6% ,81.3% , right 95.8% ,97.9% ,89.6% ,66.7% ) , but there were no statistical differences in the
success ratio of MEPs between the group with stimulation voltage of 600 V | end tidal sevoflurane concen-
tration of 1.5% and the group with stimulation voltage of 300 V, end tidal sevoflurane concentration of
0.0% (P =0.22). Conclusion: Sevoflurane inhibited MEPs in a dose-dependent manner. It can de-
crease the amplitudes and prolong the latencies. But increasing stimulation voltage will facilitate MEPs
monitoring and increase the success ratio. Sevoflurane can be used in larger parts of MEPs monitoring
surgery by increasing the stimulation voltage.

KEY WORDS Evoked potentials, motor; Sevoflurane; Spinal cord; Surgical procedures, operative;
Anesthesia, inhalation
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Table 1  General data in the operation
Ttems 0.0% 0.5% 1.0% 1.5%

sevoflurane sevoflurane sevoflurane sevoflurane
HR/ (beat/min) 64.0+10.0 63.0+10.0 62.0+£9.0 63.0+11.0
MAP/mmHg 79.0£7.0 75.0£6.0 74.0£6.0 74.0 £4.0
PetCO,/mmHg 36.0+3.0 36.0+3.0 36.0+3.0 36.0+3.0
T/C 36.7+0.4 36.6 +£0.2 36.6+0.3 36.6+0.2
BIS 36.0+6.0 35.0+8.0 40.0£5.0 43.0+6.0
Propofol infusion 7.3%1.3 4.7+1.3" 2.4+1.3" 0.030.2"

[mg/ (kg + h) ]

#* P <0.01, compared with 0.0% . HR, heart rate; MAP, mean arterial pressure; PetCO, , end-tidal carbon dioxide partial pressure; T, tempera-

ture; BIS, bispectral index.

F2  F I MEPs PR
Table 2 Amplitudes of left leg MEPs

/v
Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.5% sevoflurane X P
143.00 100. 00 61.50 20.50
300°V (0.00 -611.00) 4 (0.00 -550.00) 4 (0.00 -590.00) 4 (0.00 -530.00) *4 27.46 <0.01
388. 10 362.57 198.81 70.71
400V (0.00 -601.00) & (0.00 —595.00) (0.00 -601.00) & (0.00 -583.33) * 20.73 <0.01
484.53 444.05 216.24 135.97
00 v (8.57 —614.29) (0.00 - 606.00) (0.00 -601.00)* (0.00-559.52) * 34.25 <0.01
500. 00 435.00 344.00 190.00
600 v (10.00 —638.00) (0.00 -591.00) (0.00 -590.00) (0.00 -543.00) * 28.61 <0.01
¥ 45.55 46.67 47.36 38.67
P <0.01 <0.01 <0.01 <0.01

#* P <0.05, under same voltage, compared with 0.0% sevoflurane and 0.5% sevoflurane ; #P <0.05, under same voltage, compared with 0. 0%
sevoflurane ; AP <0.05, under same concentration, compared with 400V, 500 V, 600 V; AP <0.05, under same concentration, compard with 600 V;

Min, minimum;Max, maximum;MEPs, motor evoked potentials.

R3 AT MEPs 05

Table 3  Amplitudes of right leg MEPs
/v
Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.5% sevoflurane X P
176.00 115.00 41.07 14.29
300°V (0.00-619.00) 4 (0.00-535.71)4 (0.00 —547.62) %4 (0.00 -535.71) *4 60.49 <0.01
407.60 207.15 89.00 50.71
400V (0.00 —595.24) (0.00 -559.52) 2 (0.00 —571.43) $© (0.00 -535.71) * 55.05 <0.01
384.35 258.34 187.50 73.10
00V (0.00 -547.62) (0.00 -571.43) (0.00 -547.62) ¢ (0.00 -547.62) * 33.58 <0.01
451.00 358.50 156. 00 77.50
600V (0.00 ~571.00) (0.00 - 571.00) (0.00 ~548.00) * (0.00 560 00y« 4904 <0.01
% 25.73 55.30 47.82 45.87
P <0.01 <0.01 <0.01 <0.01

#* P <0.05,under same voltage, compared with 0.0% sevoflurane and 0.5% sevoflurane; # P <0.05, under same voltage, compared with 0. 0%

sevoflurane and 0.5% sevoflurane; $ P <0.05,under same voltage, compared with 0.0% sevoflurane; P <0.05,under same voltage, compared with
0.0% sevoflurane; AP <0.05, under same concentration, compared with 400 V, 500 V , 600 V; AP <0.05,under same concentration, compared
with 600 V; &P <0.05, under same concentration, compared with 600 V;Min, minimum;Max, maximum; MEPs, motor evoked potentials.
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Table 4  Latency of left leg MEPs

/ms
Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.5% sevoflurane F P
300 V 31.10 £4.26 31.91 £3.67 33.07 £4.19 33.41 £4.32 3.90 0.020"
400 V 30.75 £3.95 31.55+£3.75 32.22 £3.91 32.94 +£4.36 7.50 0.001*
500 V 31.01 +4.61 31.80 +4.22 32.53 +£4.46 32.94 +4.36
600 V 30.94 £4.62 31.79 £4.22 32.33 £4.48 32.84 £4.33

% P <0.05, compared among each different concentration of sevoflurane group; # P <0.05, compared among each different voltage group; MEPs,
motor evoked potentials.

F5  AMITH B MEPs (938 (R
Table S Latency of right leg MEPs

/ms
Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.5% sevoflurane F P
300 V 31.95+5.53 32.36 £4.90 31.96 +£3.60 32.78 £4.01 1.45 0.260 *
400 V 31.53 +£5.06 32.70 £5.08 32.69 £4.35 33.57 +4.34 13.33 <0.01*
500 V 31.31£4.72 32.39 £4.82 32.82 £4.90 33.52 £3.94
600 V 31.28 £4.72 32.37 £4.64 32.93 £4.85 33.70 £4.62

# P>0.05, compared among each different concentration of sevoflurane group; # P <0.05, compared among each different voltage group; MEPs,
motor evoked potentials.

R6  ZAFB MEPs g5
Table 6  Success ratio of left leg MEPs

Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.50% sevoflurane
300 V 79.2% (38/48) 4 72.9% (35/48) A4 62.5% (30/48)4° 43.8% (21/48) AL
400 V 87.5% (42/48) 89.6% (43/48) 77.1% (37/48) 70. 8% (34/48)

500 V 95.8% (46/48) 95.8% (46/48) 91.7% (41/48) 77.1% (37/48)*%
600 V 93.8% (45/48) 95.8% (46/48) 89.6% (43/48) 81.3% (39/48)

# P <0.05,under same voltage, compared with 0.0% sevoflurane and 0.5% sevoflurane ;# P <0.05, under same voltage, compared with 0.5%
sevoflurane; AP <0.05,under same concentration, compared with 500 V; AP <0.05,under same concentration, compared with 400 V and 600 V;
O P <0.05,under same concentration, compared with 600 V; MEPs, motor evoked potentials.

®7 AT MEPs i3l
Table 7 Success ratio of right leg MEPs

Voltage 0.0% sevoflurane 0.5% sevoflurane 1.0% sevoflurane 1.5% sevoflurane
300 V 75.0% (36/48) 4 66.7% (32/48) 4 60.4% (29/48) 4 37.5% (18/48) A~
400 V 95.8% (46/48) 89.6% (43/48) 79.2% (38/48) 60.4% (29/48)*
500 V 95.8% (46/48) 95.8% (46/48) 81.3% (39/48) 75.0% (36/48)*
600 V 95.8% (46/48) 97.9% (47/48) 89.6% (43/48) 66.7% (32/48) *

% P <0.05,under same voltage, compared with 0. 0% sevoflurane, 0.5% sevoflurane and 1.0% sevoflurane;# P <0.05, under same voltage,
compared with 0.0% sevoflurane and 0. 5% sevoflurane; AP <0.05 ,under same concentration, compared with 400 V, 500 V and 600 V;MEPs, motor

evoked potentials.
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