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[Abstract] Objective To explore the feasibility and effect of electrocorticography (ECoG) for
intraoperative mapping of motor cortex. Methods Eight patients with brain lesions near motor areas were
operated under awake craniotomy from June 2017 to June 2019. The motor-related cortices were detected
by intraoperative direct electrical stimulation (DES). The ECoG signals including w rhythm and slow
cortical potential (SCP) were collected intraoperatively and analyzed by wavelet analysis from patients at
rest and hand-moving state (grasp and extension motion). The changes of event-related desynchronization
(ERD) of different rhythms were analyzed by wavelet analysis before and after hand grasping. The threshold
values of w rhythm, SCP and different pattern recognition in combination were compared by using DES as
"gold standard". The receiver operating characteristic (ROC) area under the curve (AUC) and the
sensitivity and specificity were evaluated. Results When the threshold of ERD of the p rhythm was
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chosen as 40%, the sensitivity and specificity of ECoG mapping of motor cortex were 81.08% (30/37) and
83.33% (25/30). The ERD threshold of the SCP was chosen as 1.6, the sensitivity and specificity were
83.78% (31/37) and 80% (24/30) respectively. Combined p rhythm with SCP mapping revealed high
sensitivity (97.29%, 36/37) and moderate specificity (80% , 24/30) as compared with DES when D mode

(sensitive priority mode) was chosen, that was either w rhythm or SCP positive was defined as the motor

cortex. Conclusions

The ECoG analysis has a higher sensitivity to locate the motor cortex without

stimulating the brain. It is expected as a new adjuvant to DES for intraoperative mapping of eloquent cortex.

[Key words] Electrocorticography; Electric stimulation;

Motor cortex; Brain mapping
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Table 1. Clinical characteristics of 8 patients with brain lesions involving motor area
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Table 2. The sensitivity and specificity of different threshold of ERD of the p rhythm in mapping of motor cortex
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Figure 1 ROC curve of the threshold classification of
rhythm in ECoG ~ When p rhythm was chosen as 40% ., the
optimal AUC was 0.82, the standard error was 0.06 (95% CI:

0.72-0.93). The diagnostic sensitivity and specificity were
81.08% and 83.33%, respectively.
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Table 3. The sensitivity and specificity of different threshold of ERD of the SCP in mapping of motor cortex

AR ; 1 o o 4 br i ; e
i (+) () it %g{g ﬁif;) s (+) () it %%F *T?’/:F
1.0 AR 100.00 46.67 2.0 O IR 67.57 93.33
(+) 37 16 53 (+) 25 2 27
(-) 0 14 14 (-) 12 28 40
Gt 37 30 67 Gt 37 30 67
1.2 AR 91.89 63.33 3.0 HHOR IR 59.46 96.67
(+) 34 11 45 (+) 22 1 23
(=) 3 19 22 (-) 15 29 44
Gt 37 30 67 a3t 37 30 67
1.4 A IR 86.49 76.67 4.0 A IR 51.35 100.00
(+) 32 7 39 (+) 19 0 19
(-) 5 23 28 (=) 18 30 48
Gt 37 30 67 Gt 37 30 67
1.6 TR 83.78 80.00 5.0 B 45.95 100.00
(+) 31 6 37 (+) 17 0 17
(-) 6 24 30 (-) 20 30 50
it 37 30 67 &t 37 30 67
1.8 A IR 72.97 83.33
(+) 27 5 32
(-) 10 25 35
Gt 37 30 67
PR BE T R S5 i v T 0 A U Y R BR e, ok 5
Ho0 ——A| — miuLo G 5 WA o 2 P B 0, DR H b R
050 2 Pl 2 B 3 AT 0 47 T 0 0 R S
- - HQ{E 1.6 . 2018 4%, T A1 1 IR TE Clin Neurophysiol K& 3%
B 0007 = oo AT P DA X o 1 1 B o 3 0 4 5
X a0 50 80325 30 X HR 2%, 2843 BT 22 TG 45 B A
| B1H5.0 FUAT LR B3 s (1) 76 R AT 33 34T 5, w1
0.20 ) — B4 O P R ERD S R 188 B P £
A —— {30 e 5 R S 10 B B AT 5 10, R 15 HE 6 4

0.20 0.40 0.60 0.80 1.00
1 - R

2 18 R B4 2SI ROC 4R R | 18 B2 5T FL AL ERD
AR B R 1.6 W £ R A 0.82, 45 £ % 0.06 (95%CI:
0.71~0.93) , B il 2 R 1 B K, I8 W7 72 B0 R R 4y
54 83.78% H1 80%

Figure 2 ROC curve of the threshold classification of SCP
rhythm in ECoG  SCP rhythm was chosen as 1.6, the optimal
AUC was 0.82, and the standard error was 0.06 (95% CI:

0.71-0.93). The diagnostic sensitivity and specificity were
83.78% and 80%, respectively.
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Table 4. The sensitivity and specificity of combined p
rhythm with SCP in mapping of motor cortex
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Figure 3 ROC curve of the ERD classification of combined p
rhythm with SCP in ECoG Test D mode showed the optimal
AUC was 0.89, and the standard error was 0.05 (95% CI:
0.80-0.98). The diagnostic sensitivity and specificity were
97.29% and 80%, respectively.
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