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Location

Hajime Yokota1, Hiroyuki Uetani2, Hiroyuki Tatekawa2, Akifumi Hagiwara2, Emiko 
Morimoto1, Michael Linetsky2, Bryan Yoo2, Benjamin M. Ellingson2, Noriko Salamon2

1Department of Diagnostic Radiology and Radiation Oncology, Graduate School of Medicine, 
Chiba University, Chiba, Japan

2Department of Radiological Sciences, David Geffen School of Medicine at UCLA, Los Angeles, 
California, United States

Abstract

BACKGROUND AND PURPOSE: Although MRI and FDG-PET are used for pre-surgical 

assessment of focal cortical dysplasia, they often disagree. The purpose of this study was to 

identify factors that contribute to the imaging discrepancy of focal cortical dysplasia between MRI 

and FDG-PET.

MATERIALS AND METHODS: Sixty-two patients (mean age, 18.9) with a focal cortical 

dysplasia type I or II were retrospectively selected. These patients were visually categorized into 

two groups: the extent of PET abnormality larger than MRI abnormality and vice versa or 

equivalent. Predicting factors of these two groups were analyzed by multivariate logistic 

regression. The extent of hypometabolic transient zone surrounding focal cortical dysplasias and 

their mean normalized standardized uptake values were measured and compared using Mann-

Whitney U test.

RESULTS: FCDs were detected on MRI and PET in 46 and 55 patients, respectively, whereas no 

abnormality was detected in 4 patients. The PET hypometabolic areas were larger than the MRI 

abnormal areas in 26 patients (88% in the temporal lobe), while the PET hypometabolic areas 

were equivalent or smaller than the MRI abnormal areas in 32 patients (69% in the frontal lobe). 

The temporal lobe location was an independent predictor to differentiate the two groups (OR = 

35.2, 95% CI = 6.81–168.0, P < .001). The temporal lobe lesions had significantly wider transient 

zone and lower standardized uptake values than those in the other lobes (both Ps < .001).

CONCLUSIONS: Discrepancy between MRI and FDG-PET findings of focal cortical dysplasia 

was associated with temporal lobe location.
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INTRODUCTION

Focal cortical dysplasia (FCD) is a common cause of intractable epilepsy that may be 

amenable to surgical therapy. FCDs are usually evaluated using multimodal structural and 

functional neuroimaging including MRI, FDG-PET, SPECT, and magnetoencephalograms. 

Although MRI is the preferred imaging method in the diagnosis of patients with intractable 

epilepsy, detection of FCD is not always satisfactory, whereas FDG-PET may enable the 

detection of FCD even in MRI-negative cases.1, 2 The sensitivity using MRI was reported to 

be between 55–80% for the diagnosis of FCD type I and 65–90% for FCD type II.3–6 

Meanwhile, the sensitivity of FDG-PET was estimated to be between 70–90%.2, 3, 7, 8 

Because there is trade-off between the extent of resection of epileptogenic zone and post-

operative functional status, clear delineation of the extent of FCDs is crucial. However, the 

results of MRI and FDG-PET often conflict each other, which generates considerable debate 

regarding presurgical evaluation and interpretation of FCDs, potentially leading to 

unsatisfactory post-operative outcomes.9, 10

Although the correlations between pathological and imaging findings have been 

investigated, factors that contribute to the imaging discrepancies of FCDs between MRI and 

FDG-PET remain uncertain.1, 2, 11–14 One potential confounding factor is the location of 

FCDs. Previous studies have reported associations between the location of FCDs and the 

pathological subtypes,15, 16 and between the location of FCDs and the imaging findings of 

MRI and FDG-PET;2 however, the underlying factors of discrepancies in imaging findings 

between MRI and FDG-PET have not been determined. Furthermore, these studies were 

performed only by univariate analyses based on visual assessments. We hypothesized that 

the mismatch of MRI/PET findings may be associated with the location of FCDs.

Thus, the main purpose of this study was to identify factors that contribute to the imaging 

discrepancies in imaging findings of FCDs between MRI and FDG-PET. We performed 

visual and quantitative assessments of FCDs in association with their locations.

MATERIALS AND METHODS

Subjects

The research protocol was approved by the local institutional review board. The requirement 

of informed consent for this retrospective study was waived. A total of 157 consecutive 

patients underwent surgery and were pathologically diagnosed with FCD (type I, 43; type II, 

52; type III, 62) at our institution between January 2004 and January 2016. Subjects were 

subsequently excluded if they (i) had FCD type III (62 cases), which included patients with 

hippocampal sclerosis confirmed by pathological findings if available and/or MRI changes 

defined as the presence of both hippocampal atrophy and hyperintensity on T2WI; (ii) 

exhibited FCDs extending into multiple lobes (25 cases); (iii) did not have adequate MRI 

and FDG-PET data available for presurgical evaluations (7 cases); or (iv) had FDG-PET data 

acquired only during the ictal phase (1 case).
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Neuroimaging

Presurgical MRI and FDG-PET exams were selected so that the period between the two 

studies were the shortest. MRI was performed on a 1.5-T (Siemens Sonata; Siemens AG, 

Erlangen, Germany; GE Genesis or GE Signa HDx; GE Healthcare, Milwaukee, Wisconsin, 

USA), or a 3-T MR scanner (Siemens Trio; Siemens AG, Erlangen, Germany). Structural 

MRI examinations included a 3D T1-weighted coronal gradient echo sequence (TR/TE = 

11–25 ms/3–5 ms, slice thickness = 0.9–1.2 mm), a 2D T2-weighted axial and coronal 

sequence (TR/TE = 3000–5500 ms/90–130 ms, slice thickness = 4.0 mm), and a 2D FLAIR 

axial and coronal sequence (TR/TE = 8800–9500 ms/80–125 ms, TI = 2200–2500 ms, slice 

thickness = 4.0 mm). After a fasting period of more than 6 hours, FDG-PET images were 

acquired on a Siemens CTI PET scanner or a Siemens TruePoint BioGraph Model 1093 

PET/CT scanner with 19 or 34 cm FOV, and 2.5 mm or 1.5 mm slice thickness at 40 min 

after intravenous injection of 18F-FDG (0.14 mCi/kg). All PET scans were performed during 

a non-ictal phase, which was established using electroencephalography just prior to the 

examinations. MRI and FDG-PET images were co-registered using the Oncology Fusion 

function on a Vitrea workstation (Vital Images) as previously described.14 According to the 

standard practice at our institution, PET images were overlaid on T1WI as color maps 

depicting differences in FDG uptake values in 15% increments. Red color was assigned to 

the highest FDG uptake value in the striate body. These images were used for the following 

visual assessment.

Visual Assessment

Abnormal regions on MRI and hypometabolic regions on FDG-PET were visually 

delineated and compared by two neuroradiologists (XX and YY with 12 and 20 years of 

experience, respectively). Any discordances between the two readers were settled by 

consensus. The borders of hypometabolic areas were determined based on the asymmetry to 

the contralateral hemisphere. FCDs were divided into four groups based on the following 

evaluations (Fig 1): group A, the hypometabolic area on PET is larger than the abnormal 

area on MRI; group B, the hypometabolic area on PET is equivalent to the abnormal area on 

MRI; group C, the hypometabolic area on PET is smaller or less evident than the area of 

MRI abnormality; and group D, negative for both PET and MRI.

Quantitative Assessment

To corroborate the results of visual assessment, we measured the extent of transient zone 

(TZ) of FDG hypometabolic area by mathematically defining the boundary of FCDs on 

FDG-PET. Processing procedures used for quantitative analyses are described in Fig 2. 

Statistical parametric mapping software (SPM12; Wellcome Trust Centre for Neuroimaging, 

London, United Kingdom; https://www.fil.ion.ucl.ac.uk/spm/software/spm12/) and Analysis 

of Functional NeuroImages (AFNI; NIMH Scientific and Statistical Computing Core; 

Bethesda, MD, USA; http://afni.nimh.nih.gov/afni) were used for the following analyses. 

ROIs of MRI abnormalities implying FCD (ROIMRI) were manually drawn for each exam 

on FLAIR or T2WI. All images of PET, MRI and ROIMRI were linearly registered to the 3D 

T1WI, and then nonlinearly registered to Montreal Neurological Institute space using the 

Diffeomorphic Anatomical Registration Through Exponentiated Lie Algebra method 
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implemented on SPM12. ROIMRI was flipped onto the contralateral healthy hemisphere and 

a homotopic mirror ROI (mirror ROIMRI) was created on Montreal Neurological Institute 

space. ROIMRI and mirror ROIMRI were inflated with in a 3D manner for 2 mm width up to 

50 mm, and 25 ring-shaped ROIs in total were created. These ring-shaped ROIs were 

overlaid on the cortical masks, which were thresholded at the GM tissue probability of 0.5. 

Regions extending to the opposite hemisphere were removed. Finally, 25 peri-ROIMRIs and 

25 contralateral mirror peri-ROIMRIs with the distance of 2 mm up to 50 mm from ROIMRI 

and mirror ROIMRI, respectively, were acquired. ROIs of the striate body were created using 

the WFU PickAtlas,17 and the PET images were normalized by dividing the mean SUV of 

the bilateral striate bodies. The boundary between hypometabolic and normal metabolic 

areas were mathematically determined at the inflection point of the normalized SUV 

(nSUV) of peri-ROIMRI. At each level of peri-ROIMRI, the ratio of the mean nSUV of peri-

ROIMRI to that of the corresponding mirror peri-ROIMRI was calculated from the closest 

level (2 mm) to the farthest level (50 mm) of the ROIMRI. When the ratio reached 0.95, one 

point closer to that level was defined as the inflection point. The threshold value, 0.95, was 

derived from a previous study that investigated the normal range of laterality of FDG uptake 

in healthy controls.18 The distance from the ROIMRI to the inflection point was defined and 

recorded as the extent of TZ surrounding the ROIMRI.

Statistical Analysis

The patients’ characteristics and the results of the visual assessment were compared between 

the group with the hypometabolic area on PET larger than the abnormal area on MRI (MRI 

< FDG-PET group [group A]) and the group with the hypometabolic area on PET equivalent 

to or smaller than the abnormal area on MRI (MRI ≥ FDG-PET group [group B and C]) 

using Fisher’s exact test or Mann-Whitney U test. To identify factors that are associated with 

larger abnormality on PET than MRI, a multivariate logistic regression analysis was 

performed. Age at seizure onset, pathological subtypes (type I versus II), and location of 

FCDs (the temporal lobe versus the other lobes) were selected as independent variables 

according to clinical importance and the limitations imposed by the number of subjects. For 

quantitative assessment, the extent of the TZ and the mean nSUV of FCDs were compared 

between the subgroups determined by visual assessment (MRI < FDG-PET group versus 

MRI ≥ FDG-PET group), between the different pathological subtypes (type I versus II), and 

between the subgroups of FCD location (the temporal lobe vs the other lobes) using Mann-

Whitney U test. A two-sided P value less than .05 was considered statistically significant.

RESULTS

Patient Characteristics

Patient characteristics are described in Table 1. According to the eligibility criteria, a total of 

62 patients (mean age ± standard deviation (SD), 18.9 ± 14.5; female/male = 34/28) out of 

the 157 original FCD patients were included in the current study. The period between MRI 

and FDG-PET was 1.8 ± 5.7 (mean ± SD) months. The mean age at seizure onset (± SD) 

was 9.3 ± 10.6 years, with a mean seizure duration (± SD) of 9.6 ± 9.3 years. At one year 

post-surgery follow-up, 33 (53%) patients were free of disabling seizures (Engel class I), 4 

(6%) were almost seizure-free (class II), 7 (11%) showed worthwhile improvement (class 
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III), and 6 (10%) showed no worthwhile improvement (class Ⅳ).19 Twelve patients had no 

follow-up data available. Thirty-two patients (52%) had FCD type I and 30 (48%) had type 

II. Thirty-four (55%) patients had FCD lesions on the left side. Twenty-four (39%) FCD 

lesions were localized to the frontal lobe, 29 (47%) to the temporal lobe, 6 (10%) to the 

parietal lobe, and 2 (3.2%) to the occipital lobe.

Visual Assessment

MRI and FDG-PET enabled detection of FCD lesions in 46 (74%) and 55 (89%) patients, 

respectively. According to the MRI/PET findings, 26, 29, 3, and 4 FCD patients were 

included in group A, B, C, and D, respectively. In group A, 23 of 26 (89%) FCD lesions 

were localized to the temporal lobe. No FCD lesions were localized to the frontal lobe. In 

group B, 19 of 29 (66%) FCD lesions were localized to the frontal lobe, while only 5 (17%) 

FCD lesions were localized to the temporal lobe. In group C, all three FCD lesions were 

localized to the frontal lobe. These three patients showed no abnormality on FDG-PET. No 

MRI nor FDG-PET abnormalities were detected in four patients and they were categorized 

as group D. Patients in group D was removed from the subsequent analyses because 

delineation of such normal appealing lesions was difficult in visual assessment.

When comparing the MRI < FDG-PET and the MRI ≥ FDG-PET groups, age at seizure 

onset (Mann-Whitney U test, P = .017), the pathological subtype of FCDs (Fisher’s exact 

test, P = .02), and the location of FCDs (Fisher’s exact test, P < .001) showed significant 

differences (Table 2). In a multivariate analysis, the temporal lobe location (OR = 35.2, 95% 

CI = 6.81–168.0, P < .001) was an independent predictor discriminating between the two 

groups, while neither the age at seizure onset (P = .85) nor the pathological subtype (P = .65) 

showed significant differences (Table 3).

Quantitative Assessment

Because 16 FCD lesions (type I, 8, type II, 8; frontal lobe, 5, temporal lobe, 7, parietal lobe, 

3, occipital lobe, 1) were not visible on MRI, they were excluded from the quantitative 

analysis; therefore, 46 FCD patients were included in the quantitative evaluations (type I, 25, 

type II, 21; frontal lobe, 19, temporal lobe, 22, parietal lobe, 4, occipital lobe, 1).

The results of quantitative assessments are described in Table 4. The TZ was significantly 

larger in the MRI < FDG-PET group compared to the MRI ≥ FDG-PET group (mean ± SD, 

24.32 ± 12.15 mm vs 10.37 ± 11.78 mm, P = .002). The TZ of the temporal lobe lesions (22 

lesions) was significantly larger than that of the lesions in the other lobes (19 frontal lobe 

lesions, 4 parietal lobe lesions, and 1 occipital lobe lesions) (mean ± SD, 24.36 ± 12.70 mm 

versus 8.58 ± 9.95 mm, P < .001). The mean nSUV of ROIMRI was significantly lower in the 

MRI < FDG-PET group than the MRI ≥ FDG-PET group (mean ± SD, 0.59 ± 0.08 versus 

0.82 ± 0.18, P < .001). The mean nSUV of the temporal lobe lesions was significantly lower 

than that of the lesions in the other lobes (mean ± SD, 0.59 ± 0.08 versus 0.84 ± 0.17, P 
< .001). Neither the TZ nor the mean nSUV showed significant differences between FCD 

type I and II.
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DISCUSSION

In the current study, factors that contribute to the imaging discrepancies of FCDs between 

MRI and FDG-PET were investigated by visual assessment, and were corroborated by 

quantitative assessments. On visual assessment, temporal lobe location was revealed to be a 

strong factor for predicting the abnormal area on PET being larger than that on MRI. For the 

quantitative analysis, we mathematically determined the boundaries of hypometabolic areas 

and calculated the extent of TZ. As a result, FCD lesions in the temporal lobe showed larger 

TZ and lower nSUV compared to those in the other lobes, which was compatible with visual 

assessments. Most previous studies evaluated hypometabolic regions with voxel-based 

morphometry using SPM; however, these analyses needed healthy controls as references, 

which exposes healthy controls to radiation. In contrast, the analysis of TZ performed in our 

study does not require healthy controls.

This study revealed that FCDs in the temporal lobe had larger hypometabolic areas on FDG-

PET compared with abnormal areas on MRI and lower nSUV than FCDs in the other lobes. 

Ryvlin et al.20 reported that epilepsy patients with cavernous malformation had 

hypometabolic regions only when the lesion is located in the temporal lobe. The underlying 

pathophysiology was supposed that the vascular malformation disrupted connections 

between paralimbic areas and adjacent temporal neocortex where hypometabolism was most 

pronounced. Similarly, a previous FDG-PET study using SPM revealed that 67% of mesial 

temporal lobe epilepsy patients had extensive extratemporal hypometabolic areas where 

were more frequent in the frontal lobe and insula.21 Hence, such hypometabolic extension 

may vary due to various seizure propagation or surrounding connectivity patterns. A 

previous study reported that the temporal lobe cortex had physiologically lower metabolic 

activity on FDG-PET compared to the other lobes.22 This may partly explain why FCDs in 

the temporal lobe showed lower nSUV than FCDs in the other lobes in our study.

In contrast, no FCD lesions in the frontal lobe showed larger hypometabolic areas on FDG-

PET than the corresponding MRI abnormal areas; furthermore, all three FCD lesions the 

showed smaller FDG hypometabolic areas than the MRI abnormal area were localized only 

to the frontal lobe. There are several possible explanations to these phenomena. First, as 

discussed above, because the seizure propagation patterns are assumed to depend on the area 

of seizure onset and its anatomical connections, the frontal lobe localization of FCDs may 

reflect restricted propagation pattern involving only the neighboring zone compared to the 

FCDs in the temporal lobe.23 Second, most FCDs in the frontal lobe were reported to be 

located at the bottom of deep sulci and connected to the superficial normal-appearing cortex, 

whereas FCDs in the temporal lobe often involved the temporal tip.24 Such locational or 

morphological differences may cause the results of the hypometabolic area on FDG-PET 

equivalent to or smaller than the abnormal area on MRI in the frontal lobe FCDs.

Limitations of this study included its retrospective design, and variability in acquisition 

protocols and instruments over time. The latter was mainly due to technological advances in 

PET and MRI systems evolving during the study period. We mitigated the variability by 

normalizing SUV. Another limitation of the study was the absence of a control population; 
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however, including healthy controls in this study was not ethical due to the radiation 

exposure by FDG-PET examinations.

Conclusions

The temporal location of FCD lesions was revealed to be the major predicting factor of the 

larger area of abnormality on FDG-PET than MRI.

ABBREVIATIONS:

FCD focal cortical dysplasia

nSUV normalized SUV

SD standard deviation

TZ transient zone
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Fig 1. 
Visual assessment. The hypometabolic area on PET (a, dotted circle) is larger than the 

abnormal area on MRI (b, dotted circle). This is a FCD type I in the right anterior temporal 

lobe and categorized as Group A. The hypometabolic area on PET (c, dotted circle) is equal 

to the MRI abnormal area (d, dotted circle). This is a FCD type IIb in the left superior and 

middle frontal gyrus and categorized as Group B. The hypometabolic area on PET (e) is 

subtle, while the MRI abnormality is evident (f, dotted circle). This is a FCD type I in the 

right precentral gyrus and categorized as Group C.
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Fig 2. 
Post-processing method. (1) ROI of abnormality on MRI implying FCD (ROIMRI) is 

manually drawn on FLAIR or T2WI. (2) An ROIMRI is linearly registered to the 3D T1WI. 

(3) GM and WM are segmented. Then the ROIMRI and GM images are nonlinearly 

registered to the Montreal Neurological Institute space using the Diffeomorphic Anatomical 

Registration Through Exponentiated Lie Algebra method. (4) Homotopic mirror ROI (mirror 

ROIMRI) is created by flipping ROIMRI to the contralateral healthy hemisphere on the 

Montreal Neurological Institute space. (5) A cortical mask is created using the GM 

segmentation data by thresholding at the tissue probability of 0.5. (6) ROIMRI and mirror 

ROIMRI are inflated with 2 mm width up to 50 mm. Within each inflated region, 25 ring-

shaped concentric perilesional ROIs are created in a 3D manner. (7) All ROIs are cropped 

with the cortical mask and regions extending to the contralateral hemisphere are removed. 

Then, peri-ROIMRI and mirror-peri-ROIMRI are created. (8, 9) Similarly, FDG-PET images 

are registered to the 3D T1WI and nonlinearly registered to Montreal Neurological Institute 

space. (10) All ROIs (peri-ROIMRI and mirror-peri-ROIMRI) are superimposed to FDG-PET 

images. (11) Mean values of the normalized SUV (nSUV) relative to the striatum are 

extracted from each peri-ROIMRI and mirror-peri-ROIMRI, and compared at each level. The 

ratio of the mean nSUV within a peri-ROIMRI to the mean nSUV within the corresponding 
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mirror-peri-ROIMRI is calculated at each level from the closest level (2 mm) to farthest level 

(50 mm). When the ratio of the mean nSUV reaches the threshold of 0.95, one point closer 

to the ROIMRI is defined as the inflection point. The distance between the ROIMRI and 

inflection point is defined as the extent of the transient zone surrounding the ROIMRI.

Yokota et al. Page 11

Seizure. Author manuscript; available in PMC 2021 June 21.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yokota et al. Page 12

Table 1.

Patient characteristics and visual assessments

Total (n = 62) group A (n = 
26)

group B (n = 
29)

group C (n = 
3)

group D (n = 
4)

Age, mean ± SD 18.9 ± 14.5 22.4 ± 13.9 15.7 ± 14.1 22.7 ± 15.9 22 ± 20.3

Female, n (%) 34 (54.8) 15 (57.7) 16 (55.1) 0 (0) 3 (75)

Age at seizure onset, mean ± SD 9.3 ± 10.6 11.7 ± 10.5 6.5 ± 8.7 3.3 ± 3.1 16.5 ± 20.0

Seizure duration, mean ± SD 9.6 ± 9.3 10.7 ± 9.3 9.2 ± 10.1 19.3 ± 13.7 5.5 ± 4.0

History of status epilepticus, n (%) 6 (9.7) 3 (11.5) 2 (6.9) 0 (0) 1 (25)

History of primary and secondary 
generalized seizure, n (%) 22 (35.5) 11 (42.3) 8 (27.6) 0 (0) 3 (75)

Engel class at one year after 
surgery, n (%)

I 33 (53.2) 13 (50) 16 (55.2) 1 (33.3) 3 (75)

II–IV 17 (27.4) 6 (23.1) 8 (27.6) 2 (66.7) 1 (25)

Unknown 12 (19.4) 7 (26.9) 5 (17.2) 0 (0) 0 (0)

Pathological subtype of FCD, n (%) Type I 32 (51.6) 18 (69.2) 11 (37.9) 1 (33.3) 2 (50)

Type II 30 (48.4) 8 (30.8) 18 (62.1) 2 (66.7) 2 (50)

Laterality of FCD, n (%) Left 34 (54.8) 17 (65.4) 14 (48.3) 1 (33.3) 2 (50)

Right 28 (45.2) 9 (34.6) 15 (51.7) 2 (66.7) 2 (50)

Location of FCD, n (%) Frontal 24 (38.7) 0 (0) 19 (65.5) 3 (100) 2 (50)

Temporal 29 (46.8) 23 (88.4) 5 (17.2) 0 (0) 1 (25)

Parietal 7 (11.3) 2 (7.7) 4 (13.8) 0 (0) 1 (25)

Occipital 2 (3.2) 1 (3.8) 1 (3.4) 0 (0) 0 (0)

Note:— group A, the hypometabolic area on PET is larger than the abnormal area on MRI; group B, the hypometabolic area on PET is equivalent 
to the abnormal area on MRI; group C, the hypometabolic area on PET is smaller or less evident than the area of MRI abnormality; and group D, 
negative for both PET and MRI.
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Table 2.

Visual assessment of the factors associated with MRI/FDG-PET imaging discrepancies

MRI/FDG-PET imaging discrepancy

MRI < FDG-PET (n = 26) MRI ≥ FDG-PET (n = 32) P value

Female, n (%) 15 (57.7) 16 (50) .605
a

Age at seizure onset, mean ± SD 11.7 ± 10.5 6.5 ± 8.7 .017
b

Seizure duration, mean ± SD 10.7 ± 9.3 9.2 ± 10.1 .13
b

History of status epilepticus, n (%) 3 (11.5) 2 (6.3) .65
a

History of primary and secondary generalized seizure, n 
(%) 11 (42.3) 8 (25) .26

a

Engel class at one year after surgery, n (%) I 13 (50) 17 (53.1)
.76

a

II–IV 6 (26.1) 10 (31.3)

Pathological type of FCD, n (%) Type I 18 (69.2) 12 (37.5)
.02

a

Type II 8 (30.8) 20 (62.5)

Laterality of FCD, n (%) Left 17 (65.4) 15 (46.9)
.19

a

Right 9 (34.6) 17 (53.1)

Location of FCD, n (%) Frontal 0 (0) 22 (68.8)
< .001

a

Temporal 23 (88.4) 5 (15.6)

Parietal 2 (7.7) 4 (12.5)

Occipital 1 (3.8) 1 (3.1)

Note:—

a
tested using the Fisher’s exact test.

b
tested using the Mann–Whitney U test.
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Table 3.

Multivariate logistic regression analysis to predict if the abnormality on FDG-PET is larger than that on MRI

OR 95% CI P value

Age at seizure onset 1.01 0.93–1.09 .85

Pathological subtype of FCD (I vs II) 0.70 0.14–3.36 .65

Location (the temporal lobe vs the other lobes) 35.2 6.81–182.0 < .001

Seizure. Author manuscript; available in PMC 2021 June 21.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Yokota et al. Page 15

Table 4

Quantitative assessment of 46 FCD patients

The extent of the transient zone (mm) Normalized SUV of FCD

Mean ± SD P value Mean ± SD P value

Visual assessment subgroup .002 < .001

MRI < FDG-PET 24.32 ± 12.15 0.59 ± 0.08

MRI ≥ FDG-PET 10.37 ± 11.78 0.82 ± 0.18

Pathological subtype of FCD .14 .56

Type I 19.52 ± 14.80 0.70 ± 0.15

Type II 12.10 ± 11.29 0.76 ± 0.22

Location < .001 < .001

The temporal lobe 24.36 ± 12.70 0.59 ± 0.08

The other lobes 8.58 ± 9.95 0.84 ± 0.17
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