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Cortical Dysplasia: Te-99m ECD SPECT Findings
and Comparative Study with MRI according to Pathologic Grading
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Chonbuk National University Medical School, Chonju, Korea

Abstract

Purpose: Cortical dysplasia (CD) designates a diverse group of malformations resulting from one or more
abnormalities in the development of the cerebral cortex. We investigated the findings of interictal SPECT and the
diagnostic usefulness of interical and ictal SPECT according to pathological grading (PG) in comparison with MRI.
Materials and Methods: This study included 16 patients (M:F=9:7, age: 1992118 yrs) with pathologically
proven CD. Tc-99m ECD SPECT was performed in all patients: interictal 11, interictal and ictal 3, ictal 2. MR
were obtained in all patients and image analysis was done blindly as to the result of SPECT. Pathologic findings
of CD were classified into grade 1 (G1, dyslamination), grade 2 (G2, dysplastic neurons) and grade 3 (G3, balloon
cells). We compared SPECT with MRI in lesions-to-lesions and analyzed the result according to PG. Results: in
SPECT and MRI, 38 and 27 lesions were visually recognized. In 14 interictal SPECT, variable findings in 35 lesions
were demonstrated: 26 were hypoperfusion, 7 hyperperfusion, 2 heterotopic perfusion in the white matter. By
comparison between two studies, missed lesions were founded: SPECT were 1 lesion, MRI 12. Review of missed
12 fesions of MRI were followed according to PG; G1 patients were 16.7% (4/19), GZ 40.0% (6/15). and G3 50%
(2/4). Conclusion: Interictal SPECT in CD showed variable findings such as hypoperfusion, hyperperfusion or
heterotopic perfusion. However, for detection of missed CD on MRI, SPECT may help to detect a functional
abnormality of the lesion with high PG. (Korean J Nucl Med 2001:35:23-32)
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Table 1. Summary of SPECT, MRI, Operation Sites and Pathologic Grading in 16 Patients with Cortical Dysplasia.

No Age (yr) SPECT MR Operation Pathologic
/Sex Interictal Ictal Sites Grading

1 14/M Rt T, Rt P, Lt O Rt T, Rt P Rt T, Rt P Gl

2 25/M Rt T Rt T Rt T Gl

3 26/F LtF LT Lt T Lt T Gl

4 22/F Rt F, Both T Rt F, Both T Rt F Gl

5 6/M Rt F, Lt T, Rt F, Lt T Rt F Gl
Rt P(2)* Rt P(2)

6 38/F Lt F, Both T, tt F, Rt T Lt F, Rt T Gl
Lt P Both P

7 35/M Lt T N/S Lt T G2

8 18/M Both T, Rt P, Lt T Lt T G2
Both O

9 26/F Rt F, Rt T, Rt P, Rt T, Rt P Rt F, Rt T G2
Rt O Rt O

10 13/F Lt F Lt F Lt F G2

11 30/M LtF LT Lt T Lt T G2

12 17/M Lt T Lt T Lt T Lt T Gl

13 0.3/M Rt F, Rt P Rt F, Rt P Rt F, Rt P Rt F, Rt P G2

14 13/M Lt F Lt T Lt FLtT Lt F Lt F G3

15 35/F Lt F Lt F Lt F G2

16 0.5/F Rt F, Rt T Rt F Rt G3

Lt, left: Rt, right: F, frontal T, temporal P, parietal: O, occipital: N/S, nonspecific; G1, grade 1; G2,
grade 2 G3, grade 3 *, Number of lesions

Fig. 1. (A} A 17-year-old male with pathological grading 1 of cortical dysplasia showed
hypoperfusion in the left temporal lobe (arrow) on interictal Tc-99m ECD SPECT.
(B) MRI demonstrated a poor differentiation of the gray and white matter (arrow)
on T2-weighted axial images at that site.
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Fig. 2. (A) A 37-year-old female with pathological grading 1 of cortical
dysplasia revealed hyperperfusion in the left frontal lobe (white arrow)
on axial image and normal perfusion on right occipital area (yellow
arrow) on coronal image of interictal Tc-99m ECD SPECT. (B) MRI
had infolding cortical thickening in the left frontal lobe (white arrow)
and schizencephaly in the right occipital area (yellow arrow) on
T1-weighted MRI.

Fig. 3. (A) A 6-year-old male with pathological grading 2 of cortical dysplasia
had normal cortical uptake in the white matter of the right frontal lobe
(white arrow) and moreover hyperperfusion in the two foci of cerebral
cortex (yellow arrow) on interictal Tc-99m ECD SPECT. (B)
T1-weighted MRI showed heterotopic cortex (white arrow) and
infolding gyrus (yellow arrow) at that sites of the frontal lobe.

27
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Table 2. Findings of Interictal SPECT and MRI

Interictal SPECT MRI Findings Number of Lesions

Hypoperfusion Undiffrentiated gray and white matter 10

Polymicrogyria 4

Negative 12
Hyperperfusion Infolding gyrus 7
Normal cortical Heterotopia 2

perfusion within- WM*

Negative Schizencephaly 1

*, White matter.

Table 3. Number of Lesions in Each Pathologic Gradings.

SPECT (+), MRI (+) SPECT (+), MRI () SPECT (=), MRI (+) Total

Gl 15 (75%) 4 (20%) 1 (5%) 20
G2 9 (60%) 6 (40%) 0 (0%) 15
G3 2 (50%) 2 (50%) 0 (0%) 4
Total 26 12 1 39

G1, pathologic grade 1: G2, pathologic grade 2: G3, pathologic grade 3: SPECT (+), MRI (+), hypoperfusion in
SPECT and cortical abnormality in MR SPECT (+). MRI (-). hypoperfusion in SPECT and normal cortex in MRI;
SPECT (-), MRI (+), normal perfusion in SPECT and cortical abnormality in MRI.

Fig. 4. (A) 5-month-old female with pathological grading 3 of cortical dysplasia conducted ictal Tc-99m ECD SPECT.
Markedly increased uptake was noted at the right frontal lobe (white arrow) and also hyperperfusion was
suspected in the right temporal lobe (yellow arrow) on right anterior oblique view of surface-shaded three
dimentional SPECT. (B) Another Ictal Tc-99m ECD SPECT was perfomed due to persistent seizure attack
after right frontal lobectomy. Prominent hyperperfusion on right temporal lobe {yellow arrow) was noted on
right anterior oblique view. (C) On surface MRI, cortical abnormalities of the right frontal (white arrow) and
temporal lobe (yellow arrow) were detected. At first, temporal lobe lesions were missed but by re-analysis
based on ictal SPECT findings, These lesions were revealed a cause of poor surgical outcome.
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