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ABSTRACT 
The etiology of transient global amnesia (TGA) is not well understood. MR studies, 

including studies using diffusion-weighted imaging (DWI), have been used to investigate the 
pathophysiology of TGA, and focal hippocampal lesions have been detected in some studies. The 
aim of this study was to investigate serial changes in MR images from the patients with TGA. 
In seven TGA patients, serial MRI scans (from the same day of the· onset to several days after 
the, onset of symptoms) using a 1.5-T MR unit were prospectively evaluated. Iri four patients, 
the duration of TGA was over 12 hr. Three of those patients showed small punctate hippocampal 
hypersensitivity with decreased ADC values on DW images. These lesions were detected in 
the postacute phase (a time window of 24 - 48 hr after the onset of symptoms). In follow-up 
studies performed several days after the onset of symptoms, DWI lesions had disappeared in 
the subacute phase (7-10 days after the TGA episode). The delayed hippocampal lesion on DW 
images with 1.5-T MRI in patients with TGA appears to be associated with longer duration of 
symptoms, to persist for several days and to disappear in the chronic phase. 

Key words: TGA, Transient global amnesia, DWI, Hippocampus 

77 

Transient global amnesia (TGA) has a sud
den onset of anterograde and retrograde amne
sia accompanied by repetitive questioning. Other 
than amnesia, there are no neurological deficits. 
Attacks last minutes or hours, rarely longer than 
a day, with gradual recovery. Patients are usual
ly middle-aged or elderly and otherwise healthy. 
TGA is thought to be a benign syndrome, but 
some neuropsychological studies have suggested 
long-term memory disturbance persisting after a 
TGA episode2,4,B,7,n). 

sensitivity 24 to 48 hr after the onset of symp
toms25). The observed DWI lesions show high 
detectability within a time window of 48-72 hr 
after the onset of TGA5,9,rn,22,25,27). However, there 
have been few detailed reports on serial changes 
in these delayed hippocampal lesions revealed 
by DWI. In this study, we prospectively analyzed 
serial MR images, including DW images, from 
patients with TGA obtained by using a 1.5-T MR 
unit. 

TGA has been reported to be associated with 
several pathological factors, although there are 
still no consistent pathophysiological findings. 
Several studies using DWI have been unable 
to detect abnormalities in the acute phase of 
TGA5,9,i4). In a recent study, Sedlaczek and col
leagues found that most patients with TGA have 
small punctate DWI lesions in the lateral aspect 
of the hippocampal formation, which were rarely 
noted within 24 hr but were detected with high 

MATERIALS AND METHODS 

Seven patients (5 women and 2 men, aged 
57 to 83 years) with clinically identified TGA 
who presented to our hospital underwent MRI. 
All patients satisfied the diagnostic criteria for 
TGA3,8). The patients presented with clinical 
symptoms ofTGA that had begun 2 to 9 hr before 
the first MRI examination. All patients underwent 
neurological, neuropsychological and MRI exami-
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nation. Electroencephalography was performed in 
five (Patients 1, 2, 3, 6, 7) of the seven patients. 
Several follow-up MRI studies were performed 
in the postacute phase (24-72 hr after onset) and 
the subacute phase (3-10 days after onset) of TGA. 
Patients with detectable DWI lesions in the post
acute phase underwent MRI examination 3 to 10 
days after the onset of TGA. Clinical data of the 
patients are summarized in Table 1. All patients 
had had their first TGA at the time of admission. 
All symptoms lasted less than 24 hr and disap
peared without any disability remaining, other 
than partial amnesia for the episode. During 
the follow-up period (2-11 months), none of the 
patients presented with stroke, epileptic seizure, 
or recurrent TGA. 

All of the patients were examined using a 
1.5-T clinical MR unit (SIEMENS, MAGNETOM 
Symphony), and the whole brain was scanned 
with a slice thickness of 5 mm and a 1.5-mm inter
slice gap. The imaging protocol consisted of axial 
T2-weighted fast spin-echo sequences (TRITE = 
4000/93; field of view, 220 x 192.5; matrix, 256 x 
256), axial fluid-attenuated inversion recovery 
(FLAIR) spin-echo sequences (TRITE = 9000/110; 
field of view, 220 x 182.2; matrix, 256 x 256), axial 
diffusion-weighted imaging with echo-planar 
spin-echo sequences (TRITE = 4500/123; field of 
view, 220 x 220; matrix, 128 x 128; b values, 0 and 
1000 s/mm2) with subsequent maps of apparent 
diffusion coefficient (ADC), and intracranial MR 
angiography (3D time-of-flight sequence; TRITE= 

35/7.15; flip angle 25°). 

RESULTS 

In four (Patients 1, 2, 3, 7) of the seven patients, 
the durations of the TGA episodes were over 
12 hr. In three (Patients 1, 2 and 3) of those 
four patients, focal hyperintense lesions with 
decreased ADC values on DW images in the lat
eral hippocampus were detected on day 2, in a 
time window of 24-48 hr after onset (Table 2). In 
the other four patients, hyperintense signals were 
not detected in the acute and postacute phases. 
Two patients (Patients 1 and 3) showed hippocam
pal DWI lesions on the right side and one patient 
(Patient 2) showed the lesion on the left side. In 
contrast to these three lesions on DW images, 
abnormalities on conventional T2-weighted MR 
images or FLAIR images were not detectable in 
any patients. Other abnormal lesions including 
silent infarction were not observed. 

Several days after the episode, in two (Patients 
1and2) of the three patients with detectable DWI 
lesions, the lesion remained hyperintense on DW 
images and ADC values were reduced in the 3rd 
MRI study in Patient 1 (92 hr after onset) (Fig.) 
and Patient 2 (90 hr after onset). In the follow-up 
MRI study performed about one week (7-10 days) 
after symptom onset, lesions had disappeared 
on DW images and ADC maps with FLAIR and 
T2-weighted images remaining normal in these 
three patients. In the other four patients, no 

Table I. Clinical data of the patients 

Patient Age 
Sex Cerebrovascular risk factors 

Anti platelet 
MRA EEG 

No. (years) treatment 

1 57 M HT + normal normal 

2 83 F HL, rt. thalamic infarction + normal normal 

3 59 F HL normal normal 

4 60 F normal not done 

5 53 M normal not done 

6 71 F HL normal normal 

7 58 F normal normal 

MRA, MR angiography; EEG, Electroencephalography; HT, arterial hypertension; HL, 

hyperlipidemia; Present is indicated by+ and absent is indicated by-. 

Table 2. MRI changes 

Patient Duration of Focal hippocampal hypersensitivity with decreased ADC values 

No. TGA,hr on serial DW images (hours from symptom onset to MR study) 

0 -24 hr 24 -72 hr 3 -4 days day 7-

1 12 normal (2) Rt. (25) Rt. (92) normal (235.5) 

2 12 normal (4.5) Lt. (28.5) Lt. (90) normal (176) 

3 21 normal (9) Rt. (33) normal (168) 

4 4 normal (6) normal (50) 

5 9 normal (4, 15) normal (62) 

6 11 normal (5) normal (54) 

7 12 normal (8.5) normal (43) 

TGA, transient global amnesia; ADC, apparent diffusion coefficient 
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lesion was detected in follow-up scans. These four 
patients (Patients 4-7) with no detectable lesions 
on DW images did not undergo further MRI stud
ies in the chronic phase of TGA. 

DISCUSSION 

Diffusion-weighted imaging has been used to 
investigate the pathophysiology of TGA. In three 
recent long-scale studies using DWI, abnormali-

ties in the hippocampal formation were detected 
in 84% of the patients (Sedlaczek et al)25>, in 36% 
of the patients (Winbeck et al)27) and in 71 % of 
the patients (Bartsch et al)1). In our study, similar 
hippocampal abnormalities were detected on DW 
images in 43% of the TGA patients. Furthermore, 
as in recent studies1•25>, most of these DWI lesions, 
which were not detected in the acute phase with
in 24 hr of symptom onset, were detected on the 
second day after symptom onset. Since the DWI 

c 

Fig. MR images from a patient with TGA (Patient 1) obtained 2 hr after 
onset (A-1, 2, 3). Diffusion-weighted image (DWI) (echo-planar spin
echo sequence; b = 1000 sec/mm2) (A-1), apparent diffusion coefficient 
(ADC) map (A-2) and fluid-attenuated inversion recovery (FLAIR) image 
(A-3) were normal. After 25 hr, a hyperintense lesion was observed in the 
right parahippocampal gyrus on a DW image (B-1 arrow), while the same 
region showed low intensity on an ADC map (B-2 arrow). Hyperintensity 
on a DW image (C-1) and reduced ADC values (C-2) remained after 4 days. 
After 10 days, the lesion had disappeared on a DW image (D-1) and ADC 
map (D-2). No abnormality was noted on a FLAIR image in the corre
sponding region (D-3). 
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lesions with decreased ADC were observed in 
hippocampal structures, it is possible that an 
ischemic change occurred in memory-relevant 
structures. It has been shown that the sector of 
Sommer ( CAl) had a selective vulnerability to 
cellular metabolic stress, such as hypoxaemia 
and ischemia, that led to glutamate and calcium
induced and apoptosis-mediated 'delayed neu
ronal death' of the affected neurons several days 
after hypoxia 12,20,22). Some animal experiments of 
delayed neuronal death show that transient isch
emia causes neuronal death selectively in the hip
pocampus 2-4 days18,19). It has been hypothesized 
that hypoperfusion in the hypoxia-susceptible sec
tor of Sommer (CAl), which is the vascular bor
derzone, followed by delayed ischemia may cause 
TGA25). In addition, it has been reported that 
brain stem infarction in the posterior circulation 
territory could be reliably visualized by a com
bination of DW-MRI and T2-weighted imaging 
beginning 12 hr after the ischemic attack13), which 
may be connected with a delayed DWI lesion in 
the hippocampal area. 

Recently, Bartsch and colleagues1) studied the 
time courses of hippocampal DWI lesions in TGA 
patients using 3-T MR imaging, and they found 
that follow-up studies performed 10-20 days 
after the episode did not show any persistent 
DWI signal changes or corresponding T2 lesions. 
Their results are supported by the results of our 
study in which punctate small DWI lesions had 
disappeared about 7-10 days later and it was 
not possible to identify a corresponding region 
on T2-weighted images or FLAIR images. The 
increased signal intensity on DW images and 
decreased intensity on ADC maps in the hip
pocampus in the postacute phase of TGA suggest 
an ischemic event, but the time course of these 
lesions differs from that of usual ischemic lesions. 
These reversible findings suggest that there is 
no profound neuronal loss or degeneration in the 
affected hippocampal area. 

The symptoms of TGA usually last 4-6 hr28). 

Compared with previous DWI studies, this series 
includes the cases with relatively longer durations 
of symptoms (more than 12 hr). There has been 
no report on the association between the detec
tion of hippocampal lesion on DW images and 
the duration of symptoms in patients with TGA. 
The delayed hippocampal lesion on DW images in 
patients with TGA appears to be associated with 
longer duration of symptoms. 

One of the current hypothesis of the cause of 
TGA is that venous congestion leads to venous 
ischemia of memory-relevant structures and 
high venous pressure and increased venous 
return towards the superior vena cava induced by 
Valsalva-like activities might lead to ischemia16). 

In this study, patients had no episode ofValsalva
like activity such as stressful reaction and pain 

before the attacks. Another possible pathophysi
ological mechanism other than a haemodynamic 
vascular mechanism is cortical spreading depres
sion in migraines,l 7,2o). However, our patients had 
no medical history of migraine, and it has been 
suggested that there is no association between 
TGA and migraine24). 

Our study has a limitation. We examined using a 
1.5-T clinical MR unit and DWI parameter with the 
same b-value of 1000 s/mm2 • Lee et al reported that 
3.0-T MRI showed 11 out of 32 TGA patients with 
hippocampus lesion, whereas 1.5-T MRI detected 
no lesion in any of 11 TGA patients15). Weon et al 
reported that the lesion detection rate of the initial 
DWI was higher for b = 2000 or 3000 (54%) than 
for b = 1000 (38%)26). It remains possible that the 
detection rate of hippocampal lesion on DWI in the 
present patients with TGA varied with the follow
ing factors: high field strength MRI, high b-value 
and section thicknesses. 

The pathophysiologic characteristics of TGA 
remain to be elucidated. A delayed ischemic mecha
nism and reversible hypoperfusion mechanism may 
be a clue to elucidate the pathophysiology ofTGA. 
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