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other neurological symptoms such as head-
ache, dizziness or focal weakness. There 
was no history of hypertension, diabetes, 
transient ischemic attacks, stroke, epilepsy, 
migraine, psychiatric illness, head trauma 
or alcohol abuse. 

 On examination, the patient was alert, 
with a blood pressure of 130/80 mm Hg, a 
regular heart beat of 75 beats/min and a 
temperature of 36.7   °   C. Physical examina-
tion demonstrated no pathologic findings. 
On cognitive function evaluation, compre-
hension was intact and the patient was ful-
ly conscious; however, he immediately for-
got what was heard and continued repeti-
tive questioning regarding what he was 
doing here. Except for memory deficits, the 
other cognitive profiles, which included at-
tention, praxis, language and frontal func-
tion, were normal. The patient’s amnesia 
and repetitive questioning gradually re-
solved after 6 h. The next morning, the pa-
tient was oriented and had recovered an-
terograde and recent retrograde memory, 
but not memory during the attack. 

 Laboratory studies including complete 
blood cell and platelet count, erythrocyte 
sedimentation rate, blood electrolytes, cre-
atinine, liver enzymes, cholesterol, triglyc-
erides, prothrombin and partial thrombo-
plastin time, antithrombin III-protein C 
and protein S activity were all normal. In 
addition, autoantibody screens were also 
normal. Neither the electrocardiogram 
from a 24-hour Holter monitor nor trans-
thoracic echocardiography revealed any 
cardiac abnormalities. The waking surface 
EEG during the episode was normal. Brain 

 Dear Sir, 
 Transient global amnesia (TGA) is a be-

nign neurological syndrome characterized 
by temporary loss of anterograde and re-
cent retrograde memory with preserved 
consciousness and self-awareness; it is usu-
ally accompanied by repetitive questioning 
and temporal disorientation for a limited 
period of time  [1] . In the majority of TGA 
cases, no cause can be identified; structur-
al imaging is invariably normal and CSF 
studies are generally not performed. EEGs 
that have been performed during an epi-
sode have been reported to demonstrate no 
epileptiform abnormalities  [2] . Several dif-
ferent causes for this syndrome have been 
proposed, including ischemia, migraine, 
epileptic seizure, venous congestion and 
psychological disturbances; however, there 
remains no consensus on the etiology  [3] . 
Moreover, TGA associated with intracere-
bral hemorrhage has rarely been reported. 

 The patient described here presented 
with transient amnesia resulting from a left 
cingulate lesion. This is of particular inter-
est because these findings suggest that ac-
tivity in the cingulate gyrus and its out-
flow pathways may lead to TGA. 

 Case Report 
 A 57-year-old right-handed man was 

admitted via the emergency room because 
of an acute memory disturbance and repet-
itive questioning. He asked his friend the 
same questions repeatedly, e.g. ‘What am I 
doing here?’, ‘How did I get here?’. When 
his friend gave him an answer, he then said 
‘Yes, I see’, but then repeated a similar 
question again. He did not complain of any 
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MRI studies 3 days after the attack, includ-
ing gradient echo images, demonstrated a 
focal intracerebral hemorrhage at the left 
cingulate gyrus. The hippocampus, thala-
mus and basal ganglia appeared normal. 
Magnetic resonance angiograms of the 
brain were also normal ( fig. 1 ). 

 A neuropsychological test for memory 
function performed 7 days after the episode 
was within normal limits. The Korean 
Mini-Mental State Examination score was 
29. On the 12-word list test from the Hop-
kins Verbal Learning Test for verbal mem-
ory the scores for immediate recall were
5 in the first trial, 7 in the second trial and 
8 in the third trial; the result after a 20-min 
de layed recall was 6, and the recognition 
score was 9 (true positive 10 and false pos-
itive 1). The results of the Digit Span Test 
for attention and immediate memory were 
Forward 7 and Backward 5. The score for 
the Korean version of the Boston Naming 
Test for language was 51, and the scores for 
the Word Fluency Test (animal, grocery 
item and 3 Korean letters) were 15, 17, 6, 7, 
7, respectively. The Go/No Go tasks and 
the Luria Loop Test for frontal lobe func-
tion were normal. Positron emission to-
pography scans using  18 F-dexoyglucose 
performed on the same day did not reveal 
any abnormalities. 

 Discussion 
 Explanation of the mechanisms in-

volved in a TGA have included the hypox-
ic-ischemic theory, which might best ex-
plain the findings of high prevalence of 
emotional distress, personality traits, and 
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  Fig. 1.  Hemorrhage was found at the left cingu-
lated gyrus on the T 2 -weighted axial image ( a ), 
T 1 -weighted axial image ( b ), T 1 -enhanced axial 
image ( c ), and gradient echo image ( d ).  e ,  f  The 
hippocampus, thalamus and basal ganglia ap-
peared normal on diffusion-weighted images.  g , 
 h  Magnetic resonance angiograms of the brain 
were also normal. 
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Valsalva-like activities before onset of 
symptoms as well as a high frequency of 
cerebral infarction and ischemic changes 
found on brain imaging  [4, 5] . However, 
there are some reports that argue against 
an ischemic etiology for TGA that have 
shown a lack of association between vascu-
lar risk factors and TGA, and signal chang-
es on DWI from nonischemic causes  [6] . 
Patients with intracerebral hemorrhage 
presenting with TGA have also been re-
ported, but rarely. Some investigators have 
proposed a cortical spreading depression 
as the cause of TGA. In a report by Strupp 
et al.  [7] , description of widespread tran-
sient hyperintensities in the left or bilateral 
mesial temporal lobes was observed in pa-
tients with acute TGA. The researchers be-
lieved that these findings were consistent 
with a spreading depression. Additionally, 
Strong et al.  [8]  reported cortical spreading 
and synchronous depression on electro-
corticography in patients after head injury 
or intracranial hemorrhage. 

 Despite the unresolved etiology of 
TGA, there is general agreement that path-
ological changes affect the mediobasal 
temporal region, the hippocampus and the 
parahippocampus. It has been reported 
that TGA occurred in patients with acute 
infarction of the hippocampus, thalamus, 
caudate nucleus  [9]  and retrosplenium of 
the corpus callosum  [10] , or with hemor-
rhage at the thalamus, lenticular nucleus 
 [11] , and frontal lobe  [12] . Studies utilizing 
functional neuroimaging observations 
suggest a dysfunction in memory-relevant 
structures such as the prefrontal cortex, 
hippocampus, temporal lobe or thalamus 
during the acute stage of TGA  [13–19] . 
These findings suggest that all loci identi-
fied have been within the areas of memo-
ry-relevant structures including the Papez 
circuit, and most have been on the left side 
of the brain. 

 Our patient presented with a TGA 
which was related to a small hemorrhage 
neighboring the left cingulate gyrus. The 
findings from this case support that the 
cingulate cortex, including the cingulum 
which connects to the entorhinal, prefron-
tal cortex and other neocortical areas, may 
be important to the memory circuit (Papez 
circuit) and critical to the maintenance 
and processing of cognitive function  [20, 
21] . 

 It is of course possible that TGA may be 
a coincidental finding in a patient with a 
cingulate hemorrhage. However, the rela-
tionship between clinical TGA and the 
subacute-stage hemorrhage of cingulate 
gyrus, as well as the absence of other ob-
served etiologies, favors a cause-and-effect 
relationship, rather than a coincidental oc-
currence. 

 In our patient, the involvement of the 
cingulate gyrus was thought to be due to a 
wide range of possible causes, because the 
etiology remains unclear and the lesion lo-
cation was uncommon. The differential di-
agnosis may include superior sagittal sinus 
thrombosis, subarachnoid hemorrhage, 
vasculitides and hypertensive encephalop-
athy. However, these diseases can be ex-
cluded in our case due to the clinical pre-
sentation, normal laboratory findings and 
absence of typical radiological signs such 
as an empty delta. 

 In conclusion, although there remains 
no consensus on the etiology of TGA, any 
focal involvement of a memory-related 
structure may cause TGA. This case may 
aid in our understanding of the relation-
ship between a lesion and the etiology of 
TGA, despite the fact that a cause-and-ef-
fect relationship cannot be proven. 
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