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[Abstract] Objective To determine the optimal timing of electroencephalogram (EEG) in
predicting the outcome in patients with massive cerebral hemispheric infarction (MCHI) by evaluating and
comparing the EEG changes during different acute stages after onset. Methods A total of 72 MCHI
patients were selected to be monitored by bedside EEG at two stages: 1-3 and 4-7 d after onset,
respectively. The outcome after 3 months was assessed as good [Glasgow Outcome Scale (GOS) score 3-5]
or poor (GOS score 1-2). Then the predictive accuracy of EEG patterns and gradings (the Synek scale)
were calculated and compared between two stages to confirm the optimal timing of prediction. Results In
72 cases, 62.50% (45/72) had good and 37.50% (27/72) had poor outcome 3 months after onset. Benign
EEG patterns were protective factors for the outcome of MCHI (1-3 d: RR = 0.357, 95%Cl: 0.153-0.834,
Mantel - Haenszel x° = 6.147, P = 0.013; 4-7 d: RR = 0.240, 95%Cl: 0.102-0.564, Mantel- Haenszel x* =
13.601, P =0.000) and they could predict good outcome with incidence rate of 82.14% (23/28)-85.71% (30/
35) and the accuracy of 62.50%-72.22% . Malignant EEG patterns at 4-7 d were risk factors for the
outcome of MCHI (RR =2.909, 95% CI: 1.611-5.253, Mantel-Haenszel x* = 11.110, P = 0.001), and they
could predict poor outcome with incidence rate of 66.67% (16/24) and the accuracy of 73.63%. There was
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a significant negative correlation between the Synek scale and GOS score both during 1-3 d (r.=-0.354, P =
0.002) and 4-7 d (r.=-0.417, P =0.000) after onset, indicating the higher the Synek scale was, the worse
the outcome would be. The accuracy (83.33% vs 70.78%; x’ = 4.000, P = 0.039), consistency (Kappa test:
k=0.639, 95%CI: 0.522-0.746 vs k =0.406, 95%Cl: 0.353-0.459; P =0.001) and area under curves (0.86 +
0.05, 95%CI: 0.761-0.958 vs 0.69 +0.07, 95%CI: 0.554-0.822; P =0.002) of the Synek scale for prediction
of long-term outcome during 4-7 d after onset were significantly higher than those during 1-3 d after onset.
Conclusions EEG patterns and the Synek scale during 1-3 d after MCHI onset could be used to evaluate
the severity of brain injury and to further guide medical treatment, while the Synek scale during 4-7 d after
onset could be used to evaluate the long-term outcome and treatment with a high accuracy.

[Key words] Brain infarction; Electroencephalography; Prognosis; Sensitivity and specificity
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Table 1. The classification of EEG patterns

Category EEG pattern
Certain
Benign Regular o rhythm with 6 wave, with reactivity

Dominant 6 with reactivity
Spindle coma

Regular 8 activity

Malignant  Small amplitude, diffuse, irregular 8 activity
(50 wV), without reactivity

Epileptiform discharges

Burst-suppression pattern

a/6-coma without reactivity

Low-output EEG (<20 wV 8 wave)

Isoelectric EEG (<2 V), i.e. electrical silence

Medium amplitude, 3/6 mixed waves

(100-150 V) without reactivity

Uncertain

Diffuse & activity with or without reactivity

o coma with reactivity

F2 i Synek 7GR E(1988 4)
Table 2. The Synek scale of EEG (1988) "

Synek scale EEG pattern

1 Regular o thythm with 6 wave, with reactivity
I Dominant
Ma With reactivity
b Without reactivity
I Dominant 8 activity
Ma High amplitude, regular delta activity (150 pV)
Iy Spindle coma
e Medium amplitude, 8/6 mixed waves (100-150 V),
with isolated sharp waves
md Small amplitude, diffuse, irregular 0 activity
(50 wV), without reactivity
v Burst-suppression pattern, without reactivity
Va Epileptiform discharges
Vb « coma
Ve 6 coma
Vd Low-output EEG (<20 wV 8 wave)
\ Isoelectric EEG (<2 V), i.e. electrical silence
PR AR .
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Table 3. Changes of EEG patterns and analysis of relative risk factors for outcome [case (%)]
EEG category N Good outcome  Poor outcome X’ value P value RR value RR 95%C1  Mantel-Haenszel x* value P value
1-3d
Benign 28 23 (82.14) 5(17.86) 7.543 0.006 0.357 0.153-0.834 6.147 0.013
Malignant 21 9 (42.86) 12 (57.14) 4.881 0.027 1.943 1.105-3.415 3.717 0.054
Uncertain 23 13 (56.52) 10 (43.48) 0515 0.473 — —
4-7d
Benign 35 30 (85.71) 5(14.29) 15.660 0.000 0.240 0.102-0.546 13.601 0.000
Malignant 24 8 (33.33) 16 (66.67) 13.067 0.000 2.909 1.611-5.253 11.110 0.001
Uneemcin 113 7 (53.85) 6 (46.15) 0.507 0.476 — —
T4 MCHI B i B R Synek 4325 1800 70 f %) o 80 M4 DA (%)
Table 4. Analysis of the accuracy of EEG patterns and Synek scale in predicting the outcome (%)
EEG Sensitivity Specificity Positive predictive value  Negative predictive value Accuracy
category 1-3d  4-7d 1-3d  4-7d 1-3d 4-7d 1-3d 4-7d 1-3d 4-7d  x*value P value
Benign 51.11  66.67 81.48 81.48 82.14 85.71 50.00 59.46 62.50 72.22 1.091 0.296
Malignant ~ 44.44  59.26 80.00 82.22 57.14 66.67 70.59 77.08 66.67 73.61 0.160 0.690
Uncertain 37.04 22.22 71.11 84.44 43.48 46.15 65.30 64.41 37.50 38.89 2.531 0.110
Synek scale 71.11  88.89 70.37  74.07 80.00 85.11 59.37 80.00 70.78 83.33 4.000 0.039
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Figure 1 ROC curve of the Synek scale in predicting outcome.
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