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Regional Cerebral Blood Flow in Patients with Transient Global

-Statistical Parametric Mapping analysis of Tc-99m ECD SPECT-

Seung-Jae Lee, M.D., Dong-Won Yang, M.D., Young-Min Shon, M.D.,

Yong-An Chung, M.D.*, Hyung-Sun Sohn, M.D.*, Ra-Hyeong Juh'

Departments of Neurology, Nuclear Medicine*, Department of Biomedical Engineering' College of
Medicine, The Catholic University of Korea, Seoul, Korea

Background & Objectives : Transient global amnesia (TGA) is a clinical syndrome charac-
terized by sudden memory loss of recent events, transient inability to retain new information,
and retrograde amnesia in the absence of other neurological signs and symptoms, resolving
within 24 hours. This study investigated alterations in regional cerebral blood flow (rCBF) in
patients with TGA by using statistical parametric mapping 99 (SPM99). Methods : 5 patients
with TGA and 9 age-matched normal control subjects were evaluated. Tc-99m-ethyl cys-
teinate dimer (ECD) SPECT were performed within 1 to 4 days of the event to measure the
regional CBF, and SPM99 were applied to the objective analysis of SPECT data between two
groups. Follow-up ECD SPECT was done at 49 to 107 days (mean 76.8) after the previous
SPECT to evaluate the long term changes of the regional CBF. Results : The SPM analysis of
SPECT images revealed significantly decreased rCBF in the left superior temporal gyrus, the left
parietal supramarginal gyrus and the left thalamus (corrected p=0.01) and increased CBF in the
contralateral mirror regions in patients with TGA. Follow-up SPECT showed persistent rCBF
changes in the same regions. Conclusions : We demonstrate decreased perfusion in the left
cerebral hemisphere and increased perfusion in the right cerebral hemisphere in patients with
TGA. This reciprocal change of rCBF might suggest that imbalanced neuronal activity between
two hemispheres may be important in the pathogenesis of the TGA. Also, the abnormal rCBF
changes appeared 1o last long after the complete recovery of clinical manifestation of TGA.
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1) SPECT

740-925 MBq®] 99mTc-ECDE A FARIAL 208 - A
o944, fan-beam collimatorE ©]4-8 multi-detector scanner
(ECAM plus: Siemens, Erlangen, Germany)® ¥ SPECT

01)\]-.9 At oﬂ/\}o Ade= FH BRI = 220 52 99

2] 5970¢] probe-type detectors’} BEUTE AEFS-E {lol
7] $81A Butterworth A9 E3}ZE(cutoff frequency 0.4
cycles/pixel) 2 3 FEAHfiltered back-projection) 3} 3L
ALZ Q1 Pk F(128 X128 matrix) 55 €l A4 L4=

flate] fazsolio R St

2) SPM 24

Matlab, version 5.3 (Mathworks, Inc, Natick, MA)Z}
SPM99 (Institute of Neurology, University College of Lon-
don, UK)[12]E ©]&3}e] o|uz] &A1& 35ith. SPECT H|
o|HZ AR} A EE B 5l Analyze (Mayo Foun-
dation, Baltimore, Md.,, USA)AZEgo] 207 HIAA
SPM99AZES el &3¢t sltis 348uo|EQ] HHE,
AAS 39 mm x, v pixel size, 3.9 mm¢ FAES 7}t 7t
dgell s & Gde T F 3 (registration) & 3] wE] 9]
A olFol mE SAE AAGL BHI Fte ] FER
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& F olFA ¥& Y4e SPECT #F¥AE(template) &
o] &-3lo] 37} AF3}H(spatial normalization) A ZATh.
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o] ujAsl7] f13te] SPME] HlF Wkl &Jsto] HHA Al
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Institution, McGill University, CA)[13]$]dl] lo] A|AHo 2
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Table 1. Clinical and laboratory characteristics of TGA patients

Case 1 Case 2 Case 3 Case 4 Case 5
Sex M F M M M
Age 70 63 67 67 68
Time to recovery (Hrs) 7 17 14 12 10
Retrograde amnesia No No Yes No Yes
Aggravating factor Physical Swimming Emotional Tennis Emotional
stress stress playing stress
EEG Normal Normal Normal Normal Normal
MRI Normal Normal Normal Normal Normal
1st SPECT 3 1 3 2 4
(days after onset)
Follow-up SPECT 83 49 55 90 107
(days after onset)
HVLT - - - - -
Free R (1+2+3= 1+2+6=9/0 4+8+6=18/0 NA 6+7+7=20/0 0+5+5=10/0
Total/delayed)
Recognition (T-F) 5 5 NA 7 3

HVLT: Hopkins Verbal Learning Test, Free R: Free recall, T: true, F: false, NA: not applicable.

Table 2. Regions, P/T values of voxel and coordinates of the significant (corrected, p<0.05) clusters with decreased regional cerebral
blood flow in patients with TGA compared with healthy controls

Region (Brodmann area) Number of Voxels in Cluster Voxel P (corrected) Voxel T Co-ordinates x, y, z {mm}
L. Superior Temporal Gyrus, BA 37 12128 0.001 9.42 -54,-58, 14
L. Inferior Temporal Gyrus, BA 20 0.001 9.68 -48, -6, -30
L. Parietal, Supramarginal Gyrus, BA 40 0.001 9.36 -58, -48, 30
L. Frontal Precentral Gyrus BA 4 0.002 9.18 -56, -16, -36
L. Thalamus, Medio-dorsal Nucleus 220 0.012 6.58 -10,-20, 10
R. Inferior Temporal Gyrus, BA 20 314 0.173 5.81 62,-32,-20
R. Inferior Frontal Gyrus, BA 10 574 0.440 3.90 -64,-46, -14
R. Superior Temporal Gyrus, BA 10 0.770 3.58 -26,-14, -14

BA: Brodmann area, TGA: Transient Global Amnesia, R: right, L: left.

Table 3. Regions, P/T values of voxel and coordinates of the sig- SPECT d|o]El¢} ¥ WA SPECT H|°]E]Z paired t-test®
nificant (corrected, p<0.05) clusters with increased regional cere-

] 7§11
bral blood flow in patients with TGA compared with healthy con- ]JLOJM . } .
trols HEFE AL fol QA AAEe FE3 8k fAE
Region Number of ~ Voxel P Co-ordi- 7] $18ke 9Ju] Qe WskE Bel 849 x, v, z F2 Talai-
(Brodmann area) Vgl)ijesltselrn (COer(rSCT' Voxel T ‘ yr?it({er?m} rach Daemon Database AZEg|ojo] Hojrx H=2H o7 7} of
9] s 4-844 9129 Brodmann g %& T-oliH.
R. Insular, BA 22 693 0.000 1319 44,-24,-6
R. Temporal Lobe,
Gray matter, BA 21 0.000 1288 46,-16,-12
R. Superior Temporal é:l J'_|_|.
Gyrus, BA 38 0.002 915 40,2,-18
BA: Brodmann area, TGA: Transient Global Amnesia, R: right, L: left. A BAES gadel EXF A4 Ag ZAL MRI, EEG
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Fig. 1. SPM analysis results superimposed
onto an axial MRI template. Areas with
decreased regional cerebral blood flow in
the initial SPECT of patients with TGA in
comparison to the healthy controls are pre-
sented in red and yellow colors (corrected
p<0.05).

TGA: Transient Global Amnesia, R: right,
L: left.

Ah Fig. 2. SPM analysis results superimposed
= 1 onto an axial MRI template. Areas with
increased regional cerebral blood flow
(white color) in patients with TGA in com-
parison to the healthy controls (corrected
p< 0.05).
TGA: Transient Global Amnesia, R: right,
L: left.
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Fig. 3. Areas with decreased regional cere-
bral blood flow in the follow-up SPECT of
patients with TGA in comparison to the
healthy controls are presented in red and
yellow colors (corrected p< 0.05).

TGA: Transient Global Amnesia, R: right,
L: left.
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