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ABSTRACT

The acute onset of isolated amnesia is an intriguing challenge for neurologist, because the lack of
associated signs can be misleading for diagnosis. The most common cause is transient global amnesia
(TGA), a benign condition, but rarely it results from abuse of substance/alcohol or cerebrovascular
diseases. In the latter, the brain region involved is the hippocampus. We describe a patient with
presenting symptoms of TGA, but affected by an ischemic hippocampal stroke. The computed tomo-
graphy angiography helped the etiologic diagnosis showing an hemodynamic stenosis of the posterior
P2P segment. Interestingly, neuropsychological features were consistent with those found in patients

suffering TGA.

Introduction

Transient global amnesia (TGA) is a clinical syndrome charac-
terized by sudden onset of transient anterograde and retro-
grade amnesia of variable extension, without consciousness
impairment or other cognitive disturbances (Arena &
Rabinstein, 2015). Patients usually exhibit stereotyped beha-
vior, such as asking the same question over and over again, in
the absence of consciousness disorders and remarkable neu-
rological deficits. The symptoms resolve within 24 h and
recurrence is rare (Arena & Rabinstein, 2015).

The pathophysiology of TGA is still not completely under-
stood and several etiological factors have been proposed
including vascular origin, epileptic or migrainous mechanisms,
venous congestion, and psychological disturbances, but
pathogenic hypotheses are still a matter of debate (Bartsch &
Deuschl, 2010). Moreover, the occurrence of TGA-like episodes
has been observed after the intake of several substances
(alcohol, benzodiazepines, marijuana) (Stracciari, Guarino,
Crespi, & Pazzaglia, 1999).

The diagnosis is still clinical, according to Caplan and
Hodges criteria (Caplan, 1985; Hodges & Warlow, 1990).

While isolated TGA is considered a benign syndrome, it
may be the presenting symptom of a serious underlying con-
dition. Therefore, beyond an accurate clinical evaluation,
patients with TGA should undergo comprehensive diagnostic
testing including computed tomography (CT) of the brain and
electroencephalography in the emergency department set-
ting. When the symptoms last more than 24 h and there are
no confirmatory tests, magnetic resonance imaging of the
brain with diffusion-weighted imaging (MRI-DWI) sequences,
oxygenation status, serum electrolytes, glucose, and a toxicol-
ogy screen should be performed. A comprehensive cardiac
evaluation including electrocardiogram and echocardiogra-
phy, lipid panel and vascular studies (magnetic resonance
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angiography, CT angiography, carotid duplex ultrasonography,
and transcranial Doppler ultrasonography) should be consid-
ered in patients with vascular risk factors.

Here we describe the case of a patient who clinically pre-
sented with an episode of typical TGA but with an unusual
duration (more than 24 h), which proved to be due to
ischemic stroke in the posterior hippocampus.

Case report

An 82-year-old female presented with acute onset of amnesia,
mild confusion, perplexity, perseveration, and disorientation in
space and time. She had a medical history relevant for hyper-
tension and the concomitant medications were benazepril
(10 mg/day) and hydrochlorothiazide (12.5 mg/day).

At the time of first observation, 6 h after the onset of the
symptoms, her blood pressure was 170/80 mmHg and heart
rate was 85 bpm. Neurological examination revealed short-
term verbal memory impairment as well as a retrograde amne-
sia extending to the day prior to the initial onset of the
symptoms, without focal neurological signs or deficits. Her
daughter confirmed the absence of consciousness impairment
and excluded other cognitive disturbances other than amne-
sia. During the amnesic phase, an electroencephalogram was
unremarkable, particularly, epileptic abnormalities were ruled
out. Non-enhanced CT of the brain revealed hypo-density of
the right posterior hippocampus suggestive of acute ischemic
stroke. The diagnosis was confirmed by a subsequent brain
MRI, which displayed signal alteration involving the hippocam-
pus and the para-hippocampal gyrus of the right hemisphere,
associated with signs of chronic vascular encephalopathy
(Figure 1(a,b)). The CT angiography documented a fetal origin
of right posterior cerebral artery (PCA) with a focal, hemody-
namic stenosis of the posterior P2P segment (also known as
ambient segment) (Figure 1(c,d)).
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Figure 1. Brain MRI displays signal hyperintensity of right hippocampus and para-hippocampus on Fluid Attenuated Inversion Recovery (a) and DWI (b) sequences
(see yellow arrows). A focal stenosis (about 3 mm) of the P2P segment of right posterior cerebral artery is documented by CT angiography [3-D (c) and Maximum

Intensity Projection (d) reconstruction; yellow arrows].

The memory defect receded after 48 h and left a blank
for the acute episode. Neuropsychological assessment, per-
formed 12 days after the disease onset, revealed only the
impairment in the delayed verbal memory recall at Rey
Auditory Verbal Learning Test (Table 1). Work-up investigat-
ing the embolic etiology of the event, which included elec-
trocardiogram monitoring for occult atrial fibrillation and
echocardiography, was noncontributory. The patient was
discharged with an antiplatelet (acetylsalicylic acid
100 mg/day) and antihypertensive treatment, without resi-
dual neurological deficits. At the 1-month follow-up, the
patient was neurologically normal.

Discussion

Ischemic stroke may rarely present with TGA. Cases of
“ischemic” TGA have been reported with lesions on the uni-
lateral or bilateral hippocampus (Bhai, Biffi, Bakhadirov, &
Prasad, 2014; Carota, Lysandropoulos, & Calabrese, 2012;
Connelly, Chen, & Kwan, 2015; Kosti¢ et al., 2015; Marinkovic,
Lyytinen, Valanne, Niinikuru, & Pekkonen, 2012; Nishiyori,
Nishida, Shioda, Suda, & Kato, 2014; Ott & Saver, 1993) and
less frequently in the splenium of the corpus callosum (Saito,
Rimura, Minematsu, Shiraishi, & Nakajima, 2003), in the fornix
(Gupta, Kantor, Tung, Zhang, & Albers, 2015), in the cingulate

Table 1. Neuropsychological assessment performed after 12 days from the disease onset. The only abnormal test involves the long-term verbal

memory recall (Rey Auditory Verbal Learning Test).

Test (range) Raw score Corrected score® Cutoff Equivalent score®
MMSE (0-30) 27 26.3 25 -
Attention

-Visual search (0-60) 48 53 31 4
-Stroop test: time in sec 27 12.25 36.92 4
-Errors 0 - 424 4
Verbal memory (Rey Auditory Verbal Learning Test)

-Immediate recall (0-75) 28 38.1 28.53 3
-Delayed recall (0-15) 1 43 4.69 0
Language

-Phonological words fluency (words beginning with F,A,S) 36 417 17.35 4
-Verbal semantic fluency 36 42 25 4
-Phrase construction (0-25) 14 18.2 8.72 2
Abstract reasoning

- Raven’s colored progressive matrices (1947) (0-36) 23 271 18.96 3
Visual spatial memory

-Immediate visual memory (0-22) 16 17.9 13.85 2
-Corsi’s blocks (0-9) 4 4.5 3.75 3
Praxis

- Copy of designs (0-12) 12 - 7.18 4

Scores corrected for age, gender, and schooling.

PEquivalent score classifies the performance on a five-point scale (range 0-4): 0 corresponds to a performance lower than the one-tailed tolerance
limit of population with 95% confidence interval and 4 to a score higher than the median value of the population, while scores 1-3 are

intermediate. MMSE - Mini-Mental State Examination.



gyrus (Gallardo-Tur, Romero-Godoy, de la Cruz Cosme, &
Arboix, 2014), or in the thalamic penetrating artery territory
(Ott & Saver, 1993). The involvement of hippocampal struc-
tures is simple to understand in relationship with its pivotal
role in memory processing. The prevalence of acute strokes
isolated to the hippocampus is 0.03% in a case series of 6,800
patients affected by ischemic stroke (Kumral, Deveci, Erdogan,
& Enustun, 2015).

Because hippocampal vascular supply arise from the PCA, often
the hippocampus is involved in larger territorial strokes with clin-
ical consequences derived from involvement of adjacent struc-
tures rather than from the hippocampus itself (Kumral et al.,
2015). Visual field deficits, weakness, confusion, and altered mental
status are common leading clinical signs of hippocampal stroke;
therefore, early phase phenotype is different compared to so-
called pure or idiopathic TGA (Kumral et al., 2015; Szabo et al., 2009).

Lesions on the hippocampus could also be found in other
disease different from stroke, including epilepsy, limbic ence-
phalitis, and, rarely, also in pure TGA. Because the lesion
neuroimaging pattern depends on etiology and there is a
high rate of false negative on early CT scans, especially when
trying to identify small areas of ischemia such as in the hip-
pocampus (Adler, Warum, & Sapire, 2012; Pearce &
Bogousslavsky, 2009), brain MRI could help in the differential
diagnosis, when clinical diagnosis is challenging (Forster et al.,
2012).

In particular, the DWI sequences with apparent diffusion
coefficient mapping on MRI are useful in detection of small
ischemic lesions, when the brain changes are not visible in the
structural MRI (Enzinger et al., 2008; Holdstock, Mayes, Gong,
Roberts, & Kapur, 2005).

Several imaging studies in TGA patients using high-resolution
MRI, with optimized parameters, revealed focal, punctuate,
hyperintense 1-5-mm lesions of the lateral hippocampus on
DWI, in up to 85% of cases (Bartsch & Deuschl, 2010; Forster
et al.,, 2012). The detection of ischemic lesions on DWI is time
dependent, with maximum detection time frame within 48-72 h
after clinical onset and persistence for 7-10 days, but eventually
resolve (Bartsch, Alfke, Deuschl, and Jansen 2007; Scheel,
Malkowsky, Klingebiel, Schreiber, & Bohner, 2012).

Szabo (Szabo et al,, 2009) in a series of 54 patients with PCA
territory stroke with hippocampal involvement recognized
four possible patterns of hippocampal ischemic lesions on
MRI-DWI: complete, lateral, dorsal, and small circumscribed
lesions in the lateral hippocampus, but a relationship between
topography and clinical presentation was not found. In all
cases described, however, additional ischemic lesions in the
posterior circulation were found and symptoms from lesions
outside the hippocampus were most common, whereas amne-
sic deficits were prominent in only one sixth of patients.

Kumral et al. (2015), who focused his research on isolated
hippocampal infarcts, described memory dysfunction in all
patients (n = 19), together with other manifestations accord-
ing to the site of infarction, including altered consciousness,
visual hallucinations, dizziness, dullness, confusion, mood
states, and behavioral changes. None of the patients had
isolated memory deficits.

Our patient presented with clinical features of TGA as defined
by diagnostic criteria, except for the duration of symptoms
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(more than 24 h). Neuropsychological features were consistent
with those found in patients suffering pure TGA (Gallassi et al.,
1993). A lesion in the right hippocampus and para-hippocampal
gyrus was detected early. Because of the duration of symptoms
(not typical of TGA) and abnormal findings on first brain CT scan,
MRI was performed to confirm an ischemic nature of the signal
alteration. The mechanism probably involved was a P2P focal
stenosis, ipsilateral to the hippocampal lesion. The cardiologic
clinical evaluation, the electrocardiogram monitoring for occult
atrial fibrillation, and echocardiography were unremarkable,
excluding an embolic source.

Usually patients with TGA have no evidence for an
increased rate of cerebrovascular risk factors (Enzinger et al.,
2008), such as in our case, and the “vascular hypothesis” of
TGA could not be stated for all cases.

This case, however, suggests that arterial ischemia could be
the etiopathogenetic mechanism underlying also of the pure
TGA phenotype. Considering the difficulty to make a precise
diagnosis within 24 h, arterial imaging in both typical and
quite atypical phenotypes could give important information
for the early management of patients, especially when an
ischemic etiology is confirmed.
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