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[Abstract] Objective To determine the predictive value of intraoperative motor-evoked potential
(MEP) on the muscle strength of patients undergoing glioma close to motor area under general anesthesia.
Methods A total of 49 patients were included in this study from October 2019 to March 2020. The
transcranial electrical stimulation (TES), direct cortical stimulation (DCS) and subcortical stimulation (SCS)
were used to locate the motor cortex and corticospinal tract (CST), and to assess the functional integrity of
motor system. A decrease of = 50% of the baseline amplitude of TES or DCS was regarded as an alarm
criteria. Muscle strength was evaluated with "gold standard" the Medical Research Council (MRC) scale
before and after operation. Results Combined application of TES-MEP, DCS-MEP and SCS-MEP had
better results in judging the integrity of motor conduction pathway. The sensitivity and specificity of TES-
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MEP were 2/5 and 100% (44/44), the positive predictive value and negative predictive value were 2/2 and
93.62% (44/47), respectively. The sensitivity and specificity of DCS-MEP were 1/1 and 10/10, the positive
predictive value and negative predictive value were 1/1 and 10/10, respectively. There were 5 cases
(10.20%) with new dyskinesia after operation. After 3 months of follow-up, muscle strength of one case
returned to normal. The sensitivity and specificity of TES-MEP were 2/4 and 100% (45/45), the positive
predictive value and negative predictive value were 2/2 and 95.74% (45/47), respectively. The sensitivity
and specificity of DCS-MEP were 1/1 and 10/10, the positive predictive value and negative predictive value
were 1/1 and 10/10, respectively. Conclusions This study indicates a high false negative rate after TES-
MEP, DCS-MEP results were more consistent with postoperative motor function results, but the utilization

rate was low due to the lack of exposure to the precentral gyrus cortex. Combined application of TES-MEP,
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DCS-MEP and SCS-MEP are more effective in judging the integrity of motor conduction pathway.

[Key words] Anesthesia, general;  Evoked potentials, motor; Electric stimulation;  Glioma;

Neurosurgical procedures
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O REH 1 ~3Kizshvfg AR5 3 A HiEshokE
T X A T A A
TES-MEP
TR 2 0 2 2 0 2
Joz 3 44 47 2 45 47
A3t 5 44 49 4 45 49
DCS-MEP
Tk 1 0 1 1 0 1
FAEAL 0 10 10 0 10 10
Hit 1 10 11 1 10 11

RIGH 1 ~3 K :TES-MEP [ R =2/5, 5 57 & = 44/ 44 x
100% = 100% , FAVETINAE = 2/ 2, BAVE T (E = 44747 x 100% =
93.62% ; DCS-MEP [ R B = 1/ 1, ¥5 5 B = 10/ 10, FA 1 i
=171, PEHMA =10/ 10, RJ53 4 H : TES-MEP iy 7
BE =274, %% 5% =45/45x 100% = 100% , B HEFAE =272, B4
P A = 45/ 47 x 100% = 95.74% ; DCS-MEP f R E =1/1,
SR =10/10, BHPETE =1/ 1, FHPEMIME =10/ 10, TES-
MEP, transcranial electrical stimulation motor-evoked potential , &
51 H, ] 2 Bl 75 & A7 5 DCS-MEP, direct cortical stimulation
motor-evoked potential , H$% B¢ J5 H il #ia 8l o5 & B AL

ARJG 3 A H R BAEB RN IE S AT
W’

H i 5098 F R bz 2h i & R A Wi F Y
B2, b DUz JB0 R 3% S i o) 38R v W R OG Bk 5
3 2 F R Hh KA 1Y TES-MEP . DCS-MEP
M SCS-MEP W5 I iz 2h o) B (1 SCHk 8 4870 o iF ¢
8RB R R 3 R W I R AT LA 4 B BRI
TORG ff 7E 2 B K 5T R TR B R, I W iE B %
3 [ 1 57 B B R S O A2 B A & A R A T
3.5% ", ABFREAERER,ARFE(FE1~3K)
BRI G2 ) AR kAR %8 10.20% (5/49) , 35 ]
(3 1) 29 8.16%(4/49) , 43 1 3 W3 %7 & /)0 42 5l
B & A S A v i LR, AT RE 5 AR E 5T T 4 A B ki
TR 78 9 1 55 22 [ 40.82%(20/49) | LA K TES-MEP
B BA M 3 5 e (3/5 1) A5 W . BNl A BESE
TES-MEP & B PE 45 3 =25 DU 3 Fp s R A ¢, i
X 3 A0 E R AT BEIFAF - (1) 31 TES-MEP $] 3 5 )&
AT 97 A 2 2] 9 ) A R A, AT HE B AR B
PRSI RWFE A 3 BIAR B RIAF 1638 Sl R A5 R
H N & TES-MEP 3 3iF 52, 7R ] B & A i il i



- 966 -

o EAR M 2 R 2 A 2020 4E 11 A 2085 1110

Chin J Contemp Neurol Neurosurg, November 2020, Vol. 20, No. 11

R2 5 BH AN s S A R R s i S i s AR B S D RE RN

Table 2. Intraoperative MEP monitoring and postoperative motor function in 5 cases with new/aggravated motor dysfunction
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Figure 1 Preoperative MRI findings
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TR ARAHE SR T W S 70 9 7 S22 R 3 ST AR AR 4 (37 3k i)
Axial T\WI showed lesion in the junction of left parietal lobe and frontal lobe (arrow
indicates, Panel 1a). Axial enhanced TiWI showed inhomogeneous enhancement in the junction of left parietal lobe and frontal
lobe (arrow indicates, Panel 1b). Sagittal enhanced T\WI showed inhomogeneous enhancement (arrow indicates, Panel lc).
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Figure 2 Preoperative marked flaps and surface projection of tumors.
Figure 3 The DCS-MEP waveform (arrow indicates) of the right thenar
muscle was recorded by DCS with monopolar stimulation (15 mA) during

the operation.
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Figure 4 The SCS-MEP waveform (arrows indicate) of the right upper @uggﬁ;
limb was recorded by SCS with monopolar stimulation (10 mA) during ﬁ%ﬂa
the operation. Figure 5 There was no significant change in TES-MEP RN

amplitude before and after tumor resection.
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