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[ Abstract] One-quarter of patients with refractory temporal lobe epilepsy cannot be effectively
controlled by conventional anterior temporal lobectomy, which may be due to the existence of a variety of
complex disease's subtypes, and some subtypes involve brain lesions outside the temporal lobe. Based on the
characteristics of multi-modal brain imaging, using Latent Dirichlet Allocation model can estimate the potential
disease factors and the probability of each factor in the brain of patients, which is conducive to the accurate
classification of individuals. 86 refractory temporal lobe epilepsy patients were recruited and were scanned
with a hybrid PET/MR scanner to collect T1-weighted images and FDG PET images. 39 healthy volunteers with
T1-weighted images and 36 healthy volunteers with FDG PET images were also recruited as controls. In this
study, the gray matter volume and glucose uptake values were extracted, and the Latent Dirichlet Allocation
was used for typing.The number of disease factors was set as 3, 4 and 5 respectively for multiple experiments.

Then a four-factor model was used to statistically analyze the relationship between disease factors and clinical
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indicators. It is found that the results obtained by selecting different number of disease factors for classification

had certain similarity. In the four-factor model, there were disease factors that were significantly related to the

laterality of lesions, disease duration and cognitive ability (P<0.05). This research has reference value for the

classification of temporal lobe epilepsy.
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years, seizure frequency and cognitive score. LTLE indicates left-side temporal lobe epilepsy; RTLE indicates right-side temporal lobe epilepsy; Engel

level indicates the postoperative results, of which Engel | indicates a good surgical result, and Engel II - IV indicates as a poor surgical result.
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disease factors, and voxel-based features in T1/FDG PET images
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Fig.2 The results of classification when the K was set 3, 4 and 5 respectively. The brain area maps show the probability of atrophy of the

brain structure in each disease factor ( T1 mode represents the probability of atrophy in the brain area structure of each disease factor;

FDG PET mode represents the probability of low metabolic abnormalities in the brain area structure of each disease factor ) , and the

bright color indicates that the disease factor is more likely to have pathological abnormalities in this spatial location. The arrows indicate

that the disease factors obtained by selecting different K values have similar performance in T1 mode and FDG PET mode
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Tab.2 Correlation analysis between laterality, seizure years, seizure frequency, postoperative results, cognitive ability and disease factors
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B 3 < 0.05(+)* 0.131(+) 0.488(-) 0.108(-) 0.532(-)
B 4 < 0.05(-)* 0.454(+) 0.862(+) 0.532(-) < 0.05(+)*

BT (H) A (=) ARIITE / ARJT SR DY (+) 8 LTLE 4/ ARG S50 10 TLE M3 33512000 H F I i B (H %, (<) /8 LTLE 4/ RJ5 45
SRAFBY TLE F8# R0 P T A5 0 39 (8 SR 5 00 6 VR AR B/ 00 S A AR5 / AR RE 7 v 9 () 0 i I PR b 15 B R T O AR PR IE, (-)
M RARDCHE A . BUESH *: P{E/NT 0.05 3R BAT B2 5.

The (+) and (-) after the value: (+)in the laterality/postoperative results indicates that the LTLE group/patients with good postoperative results have a
higher mean probability of the disease factor, and (-) indicates that the LTLE group/TLE patients with good postoperative results have a lower mean
probability of the disease factor; the (+) in seizure years/seizure frequency/cognitive ability indicates that the correlation between this clinical indicator

and disease factors is positive, and the (=) indicates that the correlation is negative. Value followed by *: P value is less than 0.05 indicates significant

difference.
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Fig.4 The probability of each disease factor in 86 TLE patients [ P (disease factor | TLE patient) | when the K was set 3, 4 and 5
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respectively. Each row represents a TLE patient, and each column represents a specific disease factor. The color in the graph represents

the probability of factor expression in the TLE patient [ P (disease factor | TLE patient) | , where the closer the color to red represents

the greater the probability value, and the closer to dark blue represents the probability value the smaller the probability value
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