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Neuropsychological and Cerebral Blood Flow Analysis in Acute
and Recovery Phase in Transient Global Amnesia

Jung Seok Lee, M.D., SangYun Kim, M.D., Min Jae Baek, M.S., Yu Kyeong Kim, M.D."

Departments of Neurology & Nuclear Medicine®, Seoul National University College of Medicine, Seoul;
Seoul National University Bundang Hospital, Seongnam, Korea

Background: Transient global amnesia (TGA), a selective memory disorder without any accom-
panying neurological deficit, is characterized by sudden onset of anterograde amnesia and
variable retrograde amnesia. Despite several new hypothesis concerning TGA pathogenesis,
there is no consensus about the cause. The aim of this study is to investigate the change in
clinical findings and functional imaging during and after amnestic period. Method: Six patients
with amnestic episodes were included in this study who fulfilled the criteria for TGA, as pub-
lished by Hodges and Warlow. These patients were divided into two subgroups according to
the presence of encoding failure on declarative memory. Acute phase group was defined as
patients having encoding failure on declarative memory. Recovery phase group was defined
as patients recovering from amnestic period. Three patients belonged to the acute phase group
and the remaining three patients to recovery phase group. All the subjects except one, under-
went brain perfusion single photon emission computed tomography (SPECT). Cognitive func-
tions were rated with neuropsychological test and Voxel-based SPM analysis was used for the
evaluation of cerebral blood flow change. Result: In acute phase group, the neuropsychologi-
cal test (n=3) showed encoding failure on verbal and visuospatial memory, and one of them
had frontal lobe dysfunction. SPM analysis (n=2) revealed hypoperfusion in left temporal, tem-
poro-occipitl, occipital and cerebellum. In recovery phase group (n=3), the neuropsychologi-
cal test demonstrated frontal lobe dysfunction (n=2). One of them had encoding failure on visu-
ospatial memory. SPM analysis showed hypoperfusion in both frontal, temporal and cerebellum.
Conclusion: Our findings revealed that there are mismatching results between the neuropsy-
chological test and cerebral perfusion. More severe hypoperfusion at variable cortical areas
was noted in recovery phase group. These results suggests that hypoperfusion may not be
the primary event in TGA.
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Table 1. Clinical charcteristics of patients
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TGA 5}21401]*1 4 tiztel] vlste] ¥ PFeFo] it
HE F5 A¥ FH(vermis) B &y HH 5]5— UZ 5579,
5 ¥ %H(corpus callosum) 3 5 AFH F-HHFig. 1).
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Q=2 A3 (dynamic course) ©]TH 8], Amnestic Mild Cogni-
tive Impairment (aMCI), g2 slo]HH SojA A= 7]
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(herpetic encephalitis) o]\ } A2 7 M (strategic infarction)
o elgh Aol zelel A% A7) WA, ) BaH A
£ Bt} o]l Hste] TGAE 77| Wstal ww A ©@7|7F
A&E 7 AT e Holn, 9 Bdolx dAE
Fo7t 7197 efoll F3tEl= Aot SR 74 TGASA
3)5H Folle dF 7197t A&EL AFY 715l 5 2
A7)5 7t ALHtE oy Bav Qe5-7]. o1 d AR
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*NPS  *SPECT

' N Duration
rij:f;;r A;ii/ Education (yr) Vascular risk factor Pregiltt:rtmg Phase of TGA ?féeAr\ ?féeAr\
() () ()
1 55/M 12 hypertension - acute 9 4 10'
2 56/F 6 hypercholesterolemia psychic stress acute 105 5 7
3 69/F 16 - physical stress acute 6.5 4 5
4 61/F 12 - physical stress recovery 5 14 15
5 61/F 16 - physical stress recovery 9 15 17
6 62/M 9 hypertension physical stress recovery 7 11 10

NPS, neuropsychological test; TGA, transient global amnesia. *, time interval from onset to test; ', not included in the study.
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Table 2. Results of neuropsychological test
Cognitive domain/ltems Patient 1 Patient 2 Patient 3 Patient 4 Patient 5 Patient 6
K-MMSE
Orientation to time 1 1 1 5 5 5
Orientation to place 5 5 4 4 4 5
Registration 3 3 3 3 3 3
Serial 7 3 3 4 5 4 5
3 word recall 0 0 0 1 3 2
Language 8 8 8 8 8 8
Interlocking pentagon 1 1 1 1 1 1
Total score 21 21 21 27 28 28
SNSB
Attention
Digit span: forward/backward 4%/5 6/3 9/6 5/4 9/6 6/3
Language & related function
Fluency/comprehension/repetition N N N N N N
Naming, K-BNT 58 N/A 48 45 53 57
Calculation, +/-/x [+ 3/3/3/3 3/2/3/1 3/3/3/3 3/3/3/3 3/3/3/3 3/3/2/1
Rt.-Lt. orientation N N N N N N
Praxis N N N N N N
Visuospatial function
Rey figure copy 36 33 35 35 36 35
Memory
Remote memory 5 1 5 4 5 5
K-HVLT
Free recall, 1st/2nd/3rd trial/total 3/4/5112 3/3/3/9 3/4/4/11 5/5/9/119 6/6/9/21 2/6/5/13
total 12(2.02) 9(0.05) 11(2.56) 19 (37.45) 21 (56.36) 13(7.64)
20 min delayed recall 0 0 0 8 (62.55) 7 (46.41) 0
Recognition score N/A N/A N/A 21 (54.38) 23 (79.39) 20 (31.56)
Rey figure
Immediate recall 4(5.82) 0 4(0.69) 13,5 (27.43) 6(1.16) 7 (14.23)
20 min delayed recall 0 0 0 14 (29.12) 6(2.17) 5(5.16)
Recognition score N/A N/A N/A 19 (28.77) 18 (10.2) 19 (46.52)
Frontal/Executive function
Contrasting program 20 20 20 20 20 20
Go/no-go test 18* 20 20 1 20 20
Fist-edge-palm N N Ab N N Ab
Semantic word fluency
Animal/supermarket items 13/16 8/6 18/20 99 20/19 22/11
Repetition 10/2 51 0/2 0/0 0/0 0/0
Phonemic word fluency
-1/ of Aftotal 9/11/16/36 3/3/3/9 9/10/8/27 8/6/5/19 11/11/8/30 8/7112/27
Repetition 1/0/4/5 1/0/2/3 3/2/3/8 0/0/0/0 0/0/0/0 0/0/0/0
Stroop test
Letter reading (correct, error) 112,0 N/A 112,0 112,0 112,0 112,0
Color reading 86,3 N/A 56, 0 60*, 6* 77,3 49%,13*

Scores in parenthesis represent percentile according to norms.
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Fig. 1. Brain regions showing significant decreases in cerebral perfusion in 5 TGA patients as compared with healthy subjects. Significant
voxels (p<0.05, uncorrected, cluster k>100) of statistical T-maps were superimposed on the standard MRI template specially normalized
to the Montreal Neurological Institute space. Color bar presents the T-scores. The transaxial planes were cut from 38 mm below the bicom-
missural plane at 4 mm intervals.

spm{t} 0 6

Fig. 2. Brain regions showing significant differences in regional cerebral perfusion between acute and recovery phases. Significant voxels
(p<0.05, uncorrected, cluster k>100) of statistical T-maps were superimposed on the standard MRI template specially normalized to the
Montreal Neurological Institute space. Color bar presents the T-scores. The transaxial planes are cut from 38 mm below the bicommissural
plane at 4 mm intervals. In patients in acute phase, the hypoperfusion in the bilateral occipital cortex in early phase was indicated (in blue).
In patients during recovery phase, the hypoperfusion in the temporal and frontal areas as well as cerebellum was demonstrated in red.
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