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[ Abstract] Objective To evaluate the value of time-of-flight (TOF) combined with point spread
function (PSF) reconstruction for the improvement of brain PET images and lesion localization in patients
with temporal lobe epilepsy (TLE). Methods A retrospective collection of brain "*F-FDG PET imaging
data of 52 hospitalized patients with TLE (30 males, 22 females, age: (26.7+7.1) years) and 26 healthy
volunteers (14 males, 12 females, age: ( 31.7+6.8) years) from Xuanwu Hospital between 2017 and 2019
was conducted. Images were reconstructed and divided into 4 groups based on different algorithms; ordered
subset expectation maximization (OSEM) , OSEM+TOF, OSEM+PSF, and OSEM+TOF+PSF. The image
quality, clarity, noise, and the clarity of lesion display of all subjects were visually analyzed using a four-
point scale. The signal-to-noise ratio (SNR) , contrast, and asymmetry index ( AI) of the lesions were cal-
culated. Differences in visual scores, SNR, contrast, and Al among the 4 groups were analyzed using one-
way analysis of variance. The ROC curve was used to analyze the efficiency of PET images in localization of
epileptogenic foci. Results The visual score of OSEM+TOF+PSF group was the highest (4.0£0.0) among
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healthy volunteers; compared with OSEM group, OSEM+TOF+PSF group showed lower SNR ( decreased by
46.6% ; the lower the SNR value, the better the image quality) and contrast (increased by 29.8% ). Visual
assessment of PET images of patients with TLE showed that the scores of OSEM+TOF+PSF group , OSEM+
PSF group , OSEM+TOF group and OSEM group were decreased in order (4.0+0.0 vs 3.4+0.5 vs 2.3+0.4 vs
1.0£0.0; F=884.0, P<0.001) ; SNRs of those 4 groups were increased in order ( (5.2+2.4)% vs (6.2+
2.4)% vs (7.9+2.6)% vs (8.9+3.5)%; F=18.82, P<0.001). The contrast and Al of the lesions in 4
groups were as follows; OSEM+TOF+PSF (contrast; 0.81+£0.03; AI. 0.28+0.05) > OSEM+TOF (0.74+
0.05; 0.23+0.06) > OSEM+PSF (0.72+0.06; 0.22+0.07) > OSEM (0.64+0.05; 0.19+0.06) (F val-
ues; 107.10, 19.94, both P<0.001). MRI found unilateral hippocampal sclerosis in 32 patients, and the
rest 20 patients with TLE were MRI-negative. ROC curve analysis showed that visual analysis and SUV ratio
(SUVR) of lesion/contralateral ROI based on OSEM+TOF+PSF PET image could localize epileptogenic foci
efficiently, with AUC of 0.874 in MRI-positive patients,and AUC of 0.932 in MRI-negative patients. Conclu-
sions The application of TOF and PSF significantly improves the quality of PET images. The combined use of
both techniques yields the best results and aids in the localization of epileptogenic foci in patients with TLE.
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