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[Abstract] Background Mesial temporal lobe epilepsy with hippocampal sclerosis (mTLE-HS) is
the most common type of focal epilepsy involving complex networks. “F-fluoro-2-deoxy-D-glucose (“F-FDG)
PET provides unique brain metabolic information for epilepsy. This study aims to explore the spatial
metabolic characteristics of mTLE-HS based on a quantitative analysis of "F-FDG PET. Methods A total
of 23 patients with mTLE-HS and 26 sex- and age-matched healthy controls were enrolled in this study.
All of them were performed head MRI and "F-FDG PET scanning. PET images were registered to standard
template and further divided into 90 regions of interest (ROIs) based on anatomical automatic labeling
(AAL). Normalized standard uptake value (SUV) in whole brain, bilateral cerebral hemispheres and each
ROI were calculated. Results The normalized SUV of whole brain in mTLE-HS patients was significantly
lower than healthy controls (1.13 £ 0.06 vs. 1.20 £ 0.10; ¢ = - 3.245, P =0.002). The normalized SUV of left
hemisphere was significantly lower than right hemisphere (1.10 +0.06 vs. 1.15 +0.06; t =-2.710, P =0.010)
in mTLE-HS patients. Compared with controls, the normalized SUV in 15 ROls of mTLE-HS patients were
identified with hypometabolism significantly, which were located in left temporal lobe (hippocampus,

parahippocampal gyrus, amygdala, superior temporal pole, middle temporal pole, inferior temporal gyrus and

doi: 10.3969/1.issn.1672-6731.2018.05.007

A4 A R ERENE LA BB E (5 H 42 . 81571271) 5t H A& 4 B2 B 2016 45 e 24 BHBF 5 42 W Bh 350 B (35 F
455 :2015-2-QN-37)

VB B0 : 100029 AUTT, Hh H AT S B b 2 I RE( S 44 38 25 /INTiE AR SR 1) R SR O TR A I8 ) #h
22 HNRHCZRBL) |, U S WORR ORI R

SEIRAE# : & F (Email : 13910908579@163.com )



R E PSP & 2018 4E 5 A5 184555 5] Chin J Contemp Neurol Neurosurg, May 2018, Vol. 18, No. 5

fusiform gyrus, transverse temporal gyrus) and left extratemporal cortex (inferior frontal operculum, Rolandic
operculum, insular lobe, median cingulate gyrus, caudate nucleus, putamen and thalamus). Conclusions
This study revealed the spatial metabolic characteristics of mTLE-HS based on a quantitative analysis of "F-
FDG PET from the metabolic perspective, deepened the understanding on pathophysiological mechanisms of

mTLE-HS, and provided a framework for further analyzing the functional change and seizure progression of

+ 337 -

mTLE-HS.
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Figure 1 A flowchart for PET image processing: firstly, individual PET images (Panel la) were coregistered to corresponding
individual 3D-T,WI images (Panel 1b) using an affine transformation. Then individual 3D-T,WI images were non-linearly
normalized to ICBM standard template (Panel 1c¢), and the same transformations were applied to PET images. The PET image
in MNI standard space (Panel 1d) was acquired. Finally, the regional average value of PET image (Panel 1f) was extracted
according to AAL atlas (Panel le).
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mTLE-HS, mesial temporal lobe epilepsy with hippocampal sclerosis, £ 1 b i Ak (1) PN 01 35 15550 ; FDR, false discovery rate, 4 1% &
Bl ;SUV, standard uptake value, FREFL R EUE ; ROL, region of interest, 240 [X ; L, left, Z2 0l ; R, vight, 45 ]
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Figure 2 Comparison of normalized SUV in 90 ROIs between mTLE - HS patients and healthy controls. Compared to healthy
controls, normalized SUV were reduced in 15 ROIs, including hippocampus, parahippocampal gyrus, amygdala, superior temporal
pole, middle temporal pole, inferior temporal gyrus, transverse temporal gyrus, fusiform gyrus, inferior frontal operculum, Rolandic
operculum, insular lobe, median cingulate gyrus, caudate nucleus, putamen and thalamus in mTLE-HS patients.
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Table 1.
mTLE-HS patients compared to those in healthy controls

Brain regions with reduced normalized SUV in

MNI (mm)
Region tvalue P value*
X y z
Left hippocampus 65 105 62 -8.554  0.000
Left parahippocampal gyrus 69 110 51 -5.857 0.00
Left amygdala 67 125 55 -5942  0.000
Left superior temporal pole 50 141 52 -6.785  0.000
Left middle temporal pole 54 141 38 -8414  0.000
Left inferior temporal gyrus 40 98 49  -4.690  0.000
Left transverse temporal gyrus 48 107 82 -3.587  0.001
Left fusiform gyrus 59 86 52 -4775  0.000
Left inferior frontal operculum 42 139 91 -3.549  0.001
Left Rolandic operculum 43 118 86 -6.187  0.000
Left insular lobe 55 133 75 -6.025  0.000
Left median cingulate gyrus 85 11 114 -5517  0.000
Left caudate nucleus 79 137 81 -6.069  0.000
Left putamen 66 130 74 -5.183  0.000
Left thalamus 79 108 80 -4.840  0.000

*FDR corrected, FDR £ 1E . MNI, Montreal Neurological Institute,
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