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Chapter 3
Differential Diagnosis of TGA

Abstract This chapter considers the differential diagnosis of TGA. Key consider-
ations include cerebrovascular disease (TIA, stroke), epilepsy (transient epileptic
amnesia, TEA) and psychological causes, as well as a variety of other causes of
transient amnesia (migraine, adverse drug effect, hypoglycaemia, head injury) and
transient cerebral disorder (delirium, infection). On clinical grounds alone, it is
often possible to distinguish TGA from other causes of transient amnesia.

Keywords TGA - TEA - TIA - Psychogenic amnesia

There are a number of symptomatic causes of amnesia [1, 2] which, if transient
(Table 3.1), may sometimes be mistaken for TGA. However, the differential diagno-
sis of TGA covers more than just amnesic syndromes (Table 3.2). Some of these
conditions will be considered in this chapter.

As may be expected for an acute and transient syndrome, most patients with
transient global amnesia (TGA) who come to medical attention are seen by primary
care physicians working in community settings or acute care physicians based in
district general hospitals rather than by cognitive neurologists in dedicated tertiary
neuroscience centres (unless specific services and care pathways have been estab-
lished). In one small survey involving eight definite cases seen by one neurologist,
three were seen in outpatient clinics, five as ward consultations; the majority (7/8, =
88%) were seen in district general hospitals. Of note, the working or suggested
diagnoses (sometimes more than one) of the referring clinicians, which were avail-
able in seven cases at the time of referral to the neurologist, were stroke or TIA (5
cases), epilepsy (2) and viral illness (1) [4]. Certainly, the former two diagnoses
feature prominently in the differential diagnosis of TGA, which also encompasses
psychiatric or psychological disorder ([5], p.49-57).

The contrasts between TGA and some of these other conditions are summarised
in Table 3.3, although this should not be taken to imply that the clinical differences
are always necessarily clear cut. The differential diagnosis of TGA is considered
here in greater detail.
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Table 3.1: Differential diagnosis of amnesia (adapted from [3], p.242-3)

* Acute/transient:

Transient global amnesia (TGA)

Transient epileptic amnesia (TEA)

Transient psychological amnesia (TPA)

Migraine

Adverse drug effect

Hypoglycaemia

Traumatic brain (closed head) injury

Chronic/persistent:

Alzheimer’s disease

Wernicke—Korsakoff syndrome

Sequela of herpes simplex encephalitis

Limbic encephalitis (paraneoplastic or non-paraneoplastic)

Hypoxic brain injury

Bilateral paramedian thalamic infarction/posterior cerebral artery occlusion (“strategic infarct
dementia”)

Third ventricle tumour, cyst; fornix damage

Temporal lobectomy (bilateral, or unilateral with previous contralateral injury, usually birth
asphyxia)

Focal retrograde amnesia

Table 3.2: Differential diagnosis of TGA

» Causes of transient amnesia:

Transient epileptic amnesia (TEA)

Transient psychological amnesia (TPA)

Migraine

Adverse drug effect

Hypoglycaemia

Traumatic brain (closed head) injury

Alcohol-induced amnesia

Fatigue amnesia

Causes of acute cerebral disorder:

Transient ischaemic attack (TTA)

Acute confusional state/delirium/toxic-metabolic encephalopathy
Intracerebral haemorrhage/subarachnoid haemorrhage
Acute brain infection (encephalitis)

3.1 Cerebrovascular Disease

In the light of the apparently sudden onset of neurological dysfunction in TGA, it is
easy to understand why the possibility of cerebrovascular disease featured amongst
the pathogenic considerations in early descriptions of the disorder, such as those of
Guyotat and Courjon (1956) [7], Poser and Ziegler (1960) [8] and Halsey (1967)
[9]. Fisher and Adams noted in their monograph on TGA that “[t]he possibility that
such an episode might have been the first evidence of an approaching stroke ... was
responsible for our seeing so many of these patients” ([10], p.46). Clinicians unfa-
miliar with TGA may still consider stroke or transient ischaemic attack (TIA) as
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Table 3.3: Comparison of typical features of transient global amnesia (TGA), transient epileptic
amnesia (TEA), transient ischaemic attack (TIA) and transient psychological amnesia (TPA)
(adapted from [6])

Clinical feature TGA TEA TIA TPA
Anterograde amnesia Yes Yes Yes No
during attack
Focal neurological No No Yes No
deficits
Aura, automatisms No Yes No No
Symptom duration <24h Usually <l h | <24 h | Variable
Recurrence rate Low High Varied | Varied
Triggers Emotional stress or Can occuron | No Emotional
physical exertion waking stress
Responds to antiepileptic | No Yes No No
drugs
EEG abnormalities during | No Yes No No
attack

foremost amongst the possible causes [4], justifiably since stroke was the most
important differential diagnosis of in a recent large series of suspected TGA cases
(6.6%) [11].

On occasion, TGA has been associated with various cerebrovascular events,
including infarction and haemorrhage, both arterial and venous, TIA and other con-
ditions affecting the vasculature. Some of these reports have involved memory elo-
quent brain substrates (medial temporal lobe, thalamus, fornix, corpus callosum,
hippocampus), elements within the circuit described by Papez [12], and hence plau-
sible as causes of memory disorder. However, caveats apply before a causal relation
between these cerebrovascular disorders and TGA may be accepted. For example
(as previously mentioned, see Sect. 2.2.1), many of these cases were reported prior
to the definition of widely accepted diagnostic criteria for TGA, and the presence of
possible confounding factors may sometimes be identified. Cases of posterior circu-
lation stroke or TIA and of TGA may be elided in some reports. For example, at
least one of Lou’s (1968) patients with “repeated TGA” probably had ischaemic
events (3 episodes causing a persistent memory deficit which gradually improved,
along with a right upper quadrantanopia and right limb paraesthesia) [13]. Likewise,
de Tribolet et al. [14] reported six cases of cortical blindness and amnesia, which
were likely to be due to stroke, but also two cases of transient “Korsakoff’s syn-
drome”, more likely to have been examples of TGA. Posterior cerebral artery occlu-
sion is a recognised cause of amnesia (e.g. [15]), and transient amnesia has been
reported on occasion to herald brainstem infarction (e.g. [16, 17]). A TGA-like syn-
drome (“TGA plus”) has been reported in pure hippocampal stroke with additional
aphasia [18] and in corpus callosum infarction [19], although the nosological posi-
tion of “TGA-like syndrome” is questionable (Sect. 2.2.2). These entities might be
better labelled “amnesic stroke”. Certainly amnesia, both persistent and transient,
can be a result of strategic infarcts (e.g. [20, 21]).
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With the advent of magnetic resonance (MR) brain imaging, the frequent obser-
vation of focal punctate areas of high signal change in the hippocampus on diffusion-
weighted imaging MR sequences (MR-DWI) has been interpreted as evidence of
cerebral ischaemia, albeit not typical of infarction (see Sect. 5.1.2, especially Sect.
5.1.2.6 for a discussion of the pathogenesis of these imaging changes).

3.1.1 Transient Ischaemic Attack (TIA)

Arguments against TGA being a form of TIA include both clinical and epidemio-
logical considerations. TIAs are usually accompanied by focal neurological signs
(e.g. hemiparesis, amaurosis fugax) which are absent from TGA (by definition,
according to the 1990 diagnostic criteria of Hodges and Warlow [22]; see Sect. 2.2.2
and Table 2.1). Furthermore, episodes of TGA are usually isolated, whereas recur-
rence rates are much higher in TIA (Table 3.3), sometimes with progression to
established stroke, which is not seen in TGA. Comparison of vascular risk factors in
patients with TGA and TIA has generally found a significantly greater prevalence in
the latter group, with the risk factor profile in TGA patients resembling that of nor-
mal controls (see Sect. 7.11 for extended discussion).

Chen et al. [23] described a patient (M76) with “a spell of TGA” followed by
several episodes of amaurosis fugax (ocular TIA) who was found on investigation
to have progressive occlusion of the right common carotid artery. The concurrence
of events was taken to imply a vascular aetiology for TGA.

3.1.2 Stroke: Cerebral Infarction

Occasional cases with the typical clinical phenotype of TGA and with computed
tomography (CT) changes indicative of established ischaemic stroke were reported
when this neuroimaging modality first became widely available (e.g. [24-26]).

With the advent of higher resolution magnetic resonance imaging (MRI), further
cases were identified. A narrative review [27] (Table 3.4) found descriptions of TGA
in association with infarction in various locations, including the medial temporal
lobe [28-32], hippocampus [18, 31, 33—40], fornix [41, 42], thalamus [43—45], cin-
gulate gyrus or bundle [46—48], striatum (caudate and putamen) [49-53], corpus
callosum [19, 54] and frontal lobe [39, 55]. Thus, these strokes involved memory
eloquent brain structures, linked through Papez circuit [12], in many cases, as well
as frontal lobe structures involved in the organisation and monitoring of memory
processes, but with an absence of significant hemisphere strokes. This localisation
suggests that stroke-related TGA might be regarded as a (rare) symptomatic (or
secondary) form of TGA. Possible pathogenic reasons for the occasional concur-
rence of ischaemic stroke and TGA are considered later (Sect. 9.2.1). Suffice it to
say here that the phenotype of TGA may occur on rare occasions in association with
established stroke on neuroimaging.
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Table 3.4: Reports of MR-confirmed

phenotype of TGA
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acute infarction or stroke associated with the clinical

Location

Reference

Demographic and
other clinical features

MR imaging findings

Temporal lobe

Greer et al. (2001) | F77 Left mesial temporal lobe
[28] ischaemic infarct
Lopez-Pesquera | F49 Tiny ischaemic stroke in white

et al. (2005) [29]

matter of left temporal lobe

Graff-Radford
et al. (2013) [30]

F56; following
coiling of small
posterior circulation
cerebral aneurysm

Small medial temporal lobe
strokes

Duan et al. (2016) | M72; coronary Acute infarction in left

[31] angiography hippocampus and temporal lobe
Ramanathan & F48 history of Bilateral medial temporal lobe
Wachsman (2021) | hypertension, infarcts

[32] (n=2) COVID-19 +ve Small R temporal lobe infarct

F71 history of
hypertension,
COVID-19 +ve

Hippocampus

Adler et al. (2012)
[33]

F65

Subtle ischaemic region in the
right hippocampus compatible
with acute infarct

Carota et al.
(2012) [18]

R41; “TGA plus”
(anomic pauses,
“amnesic aphasia”);
patent foramen ovale

Acute infarct, dorsal part of left
hippocampal body

Gungor-Tuncer

F62; history of

Left pons (7h); left hippocampal

etal. (2012) [34] | migraine and right frontal areas (36h)
and (2015) [35]

(case 2)

Li and Hu (2013) | M61 Bilateral hippocampal lesions,
[36] acute ischaemia

Gungor-Tuncer
et al. (2015) [35]
(case 1)

F56; history of
migraine

Two punctate acute infarcts in
the left hippocampus

Duan et al. (2016)

M73; cerebral

Acute infarction in left

[31] (n=2) angiography, hippocampus
vertebral artery Acute infarction in left
angioplasty hippocampus and temporal lobe
M72; coronary
angiography
Naldi et al. (2017) | F82 Right posterior hippocampal
[37] stroke
Yunetal. (2017) | M68 Bilateral hippocampal lesions

[38]

(continued)



34

Table 3.4: (continued)

3 Differential Diagnosis of TGA

Demographic and

Location Reference other clinical features | MR imaging findings
Kang et al. (2021) | M54 Right frontal and hippocampus
[39] strokes
Sakihara et al. F35; septic embolus | Right hippocampus
(2021) [40] from infective
endocarditis
Fornix
Gupta et al. F66; paroxysmal Body and left column of fornix
(2015) [41] atrial fibrillation infarction
Meyer (2016) [42] | N/A Left fornix infarction
Thalamus
Pradalier et al. F54; history of Right anteroinferior thalamic
(2000) [43] migraine without aura | ischaemic lesion
Giannantoni et al. | F69 Thalamic ischaemic lesion
(2015) [44]
Dogan et al. Fo65 Left thalamus and left
(2017) [45] paramedian mesencephalon
infarcts
Cingulate gyrus
Gallardo-Tur et al. | M62; two TGA Acute ischaemic stroke of small
(2014) [46] episodes size (15 mm maximal diameter)
at right cingulate gyrus
Chau and Liu F60 Left cingulate gyrus
(2019) [47]
Meng et al. (2021) | F89; history of L retrosplenial infarct (cingulate
[48] hypertension bundle and retrosplenial cortex)
Striatum
(caudate,
putamen)
Ravindran et al. Ms6 Acute ischaemia in the body of
(2004) [49] right caudate nucleus
Kim et al. (2012) | F63 L putamen acute microinfarct
[50]
Koltermann et al. | M50 Acute ischaemic lacunar
(2015) [51] infarction, head of caudate
nucleus
Yoshida (2017) F67 Lacunar infarction of the left
[52] putamen

Tarazona et al.
(2021) [53]

F89; history of
migraine

R lenticular nucleus (outermost
putamen)

Corpus callosum

Saito et al. (2003)
[54]

M58

Small lesion of high signal
intensity in the left
retrosplenium of the corpus
callosum

(continued)
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Table 3.4: (continued)

Demographic and

Location Reference other clinical features | MR imaging findings
Beyrouti et al. M62 Infarction of genu and body of
(2016) [19] corpus callosum

Frontal lobe
Kim et al. (2018) | No details 1. Left orbitofrontal.
[55] (n=3) 2. Left prefrontal.

3. Right frontal and left parietal.

Kang et al. (2021) | M54 Right frontal and hippocampus
[39] strokes

Table 3.5: Reports of cerebral haemorrhage or haematoma associated with the clinical
phenotype of TGA

Location Reference(s)
Haemorrhage
Left temporal haemorrhage Landi et al. 1982 [60]
Subarachnoid haemorrhage Sandyk 1984 [63]
Monzani et al. 2000 [61]
Left frontal haemorrhage Jacome and Yanez 1988 [59]
Haemorrhage into a tumour Sorenson et al. 1995 [64]
Honma and Nagao 1996 [58]
Cingulate gyrus haemorrhage Yoon et al. 2006 [65]
Haematoma
Intraventricular haematoma Heon et al. 1972 [57]
Subdural haematoma Chatham and Brillman 1985 [56]
Left thalamic haematoma Moonis et al. 1988 [62]

3.1.3 Stroke: Cerebral Haemorrhage

Intracranial haemorrhage (intracerebral, subdural or subarachnoid) may potentially
be confused with TGA by virtue of its acute onset, but amnesia is seldom a promi-
nent feature, and there is often impairment of consciousness. Intracranial haemor-
rhage or haematoma has on occasion been reported in association with TGA [56-65]
(see Table 3.5), but the exact diagnostic status of such cases is uncertain, possibili-
ties including misdiagnosis of TGA or chance concurrence.

3.1.4 Cerebral Vasculopathies

TGA has been reported on occasion with a variety of other disorders affecting the
cerebral vasculature.

An amnesic syndrome following anterior communicating artery rupture and/or
surgery is well recognised, but only one account of cerebral aneurysm associated
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with transient amnesia resembling TGA has been found. The event was apparently
triggered by a coiling procedure in the posterior circulation, with evidence of medial
temporal lobe strokes found on diffusion-weighted MR imaging [30].

Intracranial dural arteriovenous fistula (dAVF) may sometimes present with cog-
nitive deficits suggestive of a dementia syndrome (e.g. [66]), sometimes rapidly
progressing [67]. However, only two definite reports of TGA with dAVF have been
identified [68, 69], one with recurrent events [68]. The patient reported by Heine
et al. [70] might be another example (see [71], p.189).

Occasional cases of TGA have been reported in association with the reversible
cerebral vasoconstriction syndrome (RCVS), a condition typically characterised by
severe headaches, including thunderclap headache, and reversible segmental cere-
bral artery vasoconstriction which may be complicated by ischaemic or haemor-
rhagic stroke [72-74]. Like migraine (Sect. 3.4.1 and Sect. 7.9) and primary
headache associated with sexual activity (Sect. 8.4), headache in this context may
be a consequence of activation of the trigeminocervical complex. The posterior
reversible encephalopathy syndrome (PRES) may be related to RCVS, sharing
some features and risk factors. PRES is typically characterised by headache, visual
field and motor deficits, confusion, impaired consciousness and seizures, again with
ischaemic or haemorrhagic lesions. TGA has on occasion been described in associa-
tion with PRES [75, 76].

Other disorders sometimes associated with vasculopathy that have on occasion
been reported in association with TGA include Sneddon syndrome [77], sclero-
derma [78] and cerebral autosomal dominant arteriopathy with subcortical infarcts
and leukoencephalopathy (CADASIL) [79].

Thrombotic tendencies might be relevant to TGA pathogenesis, secondary to
cerebral venous outflow obstruction, as, for example, in antiphospholipid antibody
syndrome in which TGA has occasionally been reported ([80, 81]; possibly [82]).
However, venous thrombosis of cerebral [83, 84] or cervical (jugular) veins [85] has
rarely been reported in association with TGA (see Sect. 9.2.2 for discussion of
venous outflow obstruction as a possible aetiological factor in some cases of TGA).

3.1.5 Cerebral Angiography

One of the earliest possible reports of TGA (see Sect. 1.2) related to catheter angi-
ography of the vertebral artery [86]. Further instances of angiography-related mem-
ory disturbance, some of which may be cases of TGA, have been reported (Table 3.6),
involving procedures visualising both cerebral (carotid or vertebral) and coronary
arterial vasculature (but apparently not peripheral limb vasculature [31]). One case
related to renal artery angiography has been reported [124]. The procedural use of
benzodiazepines (Sect. 3.4.2) may be a confounding factor in some of these reports.

The mechanism(s) by which angiography might trigger TGA remain(s) uncer-
tain. Suggestions have included arterial spasm and the injection of contrast material
(both ionic and non-ionic). Neuroradiological evidence of ischaemia, in the form of
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Table 3.6: Reports of angiography and dissection associated with the clinical phenotype of TGA

References

Angiography Cerebral Hauge (1954) (n = 3) [86]

Deak and Toth (1964) [87]
Whishart 1971 [88]

de Tribolet et al. (1975) [14]

Wales and Nov (1981) (n = 2) [89]
Cochran et al. (1982) (n =7) [90]
Haas (1983) [91]

Pexman and Coates (1983) (n = 12) [92]
Giang and Kido (1989) (n =2) [93]
Minuk et al. (1990) [94]

Juni et al. (1992) [95]

Brady et al. (1993) [96]
Schamschula and Soo (1994) (n = 2) [97]
Jackson et al. (1995) (n = 6) [98]
Meder et al. (1997) [99]
Woolfenden et al. (1997) [100]
Kapur et al. (1998) [101]

Tanabe et al. (1999) [102]

Kim et al. (2006) [103]
Foss-Skiftesvik et al. (2015) [104]
Duan et al. (2016) (n=15) [31]

Tiu et al. (2016) [105]

Lee (2020) [106]

Coronary Fischer-Williams et al. (1970) [107]
Shuttleworth and Wise (1973) (n = 2) [108]
Lockwood et al. (1983) [109]
Koehler et al. (1986) [110]

Yildiz et al (2003) [111]

Kurokawa et al. (2004) (n =2) [112]
Fernandez et al. (2005) [113]

Wong et al. 2005 [114]

Udyavar et al. (2006) [115]

Duan et al. (2016) (n=4) [31]
Dissection Aorta Rosenberg (1979) [116]

Gaul et al. (2004) [117]

Mondon et al. (2007) [118]

Irioka et al. (2009) [119]

Colotto et al. (2011) [120]
Kaveeshvar et al. (2015) [121]
Vertebral artery Michel et al. (2004) [122]

Yokota et al. (2015) [123]

small acute infarctions in the hippocampus, has been documented in some cases
(e.g. [31]). Angiography-related TGA might also conceivably be related to inadver-
tent, iatrogenic, arterial dissection at the time of the procedure, predisposing to
embolisation. Similar explanations might pertain in a case following carotid artery
stenting followed by carotid angiography [106]). TGA has also been reported after
vertebral artery angioplasty and stenting [103].



38 3 Differential Diagnosis of TGA

TGA has been described with arterial dissections, of either the aorta or the verte-
bral artery (Table 3.6). However, no reports of TGA in fibromuscular dysplasia, a
disorder associated with arterial dissection, have been identified.

Another pathogenic possibility relates to migraine (Sect. 3.4.1 and 7.9): cer-
tainly, migrainous phenomena may on occasion be triggered by angiographic pro-
cedures (e.g. [125]), and this may have played a role in the angiography-related case
of Fernandez et al. [113].

3.1.6 Cardiac Disorders

In addition to episodes related to coronary angiography (see Sect. 3.1.5; Table 3.6),
TGA has also been reported on occasion in association with a variety of coronary
syndromes including acute myocardial infarction [126—-129], cardiac arrhythmia
[130] and cyanotic heart disease [131]; mitral valve prolapse has also been men-
tioned [132]. However, the paucity of reports suggests that these might be simply
examples of chance concurrence, unrelated to the cardiac event or disorder, although
cerebral hypoperfusion or embolism might occur in these situations and be a pre-
cipitating factor for TGA.

A cardiac condition that might be pathogenically relevant to TGA is Takotsubo
cardiomyopathy, or the “broken-heart syndrome”, concurrence with which has been
reported on several occasions (e.g. [133—142]). Petrea et al. speculated that the cat-
echolamine surge associated with myocardial stunning in Takotsubo cardiomyopa-
thy might also be associated with “cortical stunning” and hence that these conditions
might have a shared pathogenesis [137]. Of possible interest, in a review of over
1100 reports of Takotsubo cardiomyopathy, emotional and physical stressors pre-
ceded the syndrome in 39% and 35% of patients, respectively [143]; these are also
significant recognised precipitating factors for TGA (see Sect. 8.1 and 8.2). Hence,
the two conditions may have a shared pathogenesis, leading some to characterise
TGA as “the cerebral Takotsubo” [144]. Myocardial injury, assessed by means of
highly sensitive assays for cardiac troponin, was found in 28 of a series of 113 TGA
patients [145]. It might be of interest to investigate whether the unique signature of
microRNAs which has been reported to distinguish Takotsubo cardiomyopathy
from acute myocardial infarction [146] is also seen in TGA.

Klbtzsch et al. [147] reported an increased frequency of patent foramen ovale
(PFO) in patients with TGA but this finding has not, to my knowledge, been repli-
cated. PFO may be associated with paradoxical embolism, which might conceiv-
ably be of relevance to TGA pathogenesis. TGA occurring immediately after
right-left shunt of saline contrast during transoesophageal echocardiography has
been reported [148]. Maalikjy Akkawi et al. [149] examined TGA, TIA and control
patients for evidence of PFO with contrast transcranial duplex sonography but
found no difference between the three groups. Noh and Kang reported that TGA
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patients with PFO had fewer vascular risk factors than those without PFO and sug-
gested that paradoxical embolus might be a cause of TGA in these patients [150].
PFO is certainly associated with an increased risk of decompression sickness in
divers. TGA has been reported in divers and ascribed to breathing hyperoxic mix-
tures, but no data on PFO were presented [151]. Cold water immersion (see Sect.
8.3) might also be relevant to diving-related TGA cases. In the light of the putative
link between TGA and migraine (Sect. 7.9), the observation that PFO is probably
more prevalent in patients with migraine might be significant, although whether the
relationship between migraine and PFO is causal or coincident remains unclear [152].

3.2 Epilepsy

The sudden onset of neurological dysfunction in TGA has suggested to some
authors the possibility of an epileptic aetiology. Fisher and Adams ([10], p.46) cer-
tainly considered it as a cause, and the possibility has recurred from time to time
(e.g. [153-157]) and may still be questioned by some clinicians who are not familiar
with TGA [4]. Certainly, Miller Fisher [158], a clinician with a deep knowledge of
cerebrovascular disease [159-162], continued to argue that TGA was a form of
seizure affecting the hippocampal-diencephalic system.

3.2.1 Transient Epileptic Amnesia (TEA)

Probably, the earliest account of attacks of transient amnesia of epileptic origin was
by John Hughlings Jackson (1835-1911) in his 1888 report of his physician patient
known as “Dr Z” [163]. However, although occasional cases of epileptic amnesia
have subsequently been reported (e.g. [164—169]), it was not until the 1990s that the
syndrome of transient epileptic amnesia (TEA) was more fully characterised by
Kapur [170] and by Zeman et al. [171] and systematic studies and reviews subse-
quently undertaken (e.g. [172—180]). Diagnostic criteria for TEA have been sug-
gested ([171] and [180], p.143) (Table 3.7; compare with Table 2.1).

Transient epileptic amnesia (TEA) is a distinctive epilepsy syndrome (Table 3.3),
characterised by brief amnesic episodes, usually lasting 1 hour or less in duration,
and often occurring on waking from sleep (Case Study 3.1). Attacks may be accom-
panied by other features suggestive of epilepsy such as automatisms or olfactory
hallucinations. Hence, it may be worth asking patients who complain of autobio-
graphical amnesia whether or not they also have automatisms or olfactory halluci-
nations as possible pointers to an epileptic aetiology. There is a high recurrence rate
for episodes of TEA, contrary to the observations in TGA (Sect. 2.1.5).
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Table 3.7: Diagnostic criteria for TEA (based on [171] and [180], p.143)

Recurrent witnessed episodes of transient amnesia.
Other cognitive functions intact.

Evidence of epilepsy:

(a) Other clinical features of epilepsy.

(b) Response to anticonvulsant medication.

(c) Epileptiform abnormalities on EEG.

Case Study 3.1: Transient Epileptic Amnesia (TEA)

A 43-year-old man and his wife reported episodes over 1 year in which he
could not remember things on waking in the mornings, accompanied by a
blank facial expression. There was also a history of accelerated forgetting of
events which had occurred a couple of weeks earlier, such that he could not
recall a recent holiday or conversations. The history was thought to be typical
for the diagnosis of transient epileptic amnesia (TEA). The patient was unim-
paired on cognitive screening instruments (Addenbrooke’s Cognitive
Examination-Revised score = 100/100). MR brain imaging, standard and
sleep-deprived EEG were all within normal limits. Initiation of antiepileptic
drug therapy (carbamazepine) was followed by a remission of episodes over a
2-year period of follow-up.

Many TEA patients also report interictal memory problems, characterised as
accelerated long-term forgetting and autobiographical amnesia; the latter may be
prominent [181, 182]. An accelerated loss of new information and impaired remote
autobiographical memory has been demonstrated in TEA patients, but the aetiology
of these deficits remains uncertain, possibilities including ongoing seizure activity,
seizure-induced medial temporal lobe damage or subtle ischaemic pathology [182].
Accelerated forgetting has also been described in medial temporal lobe epilepsy
[183]. Symptoms of emotional lability, in particular pathological tearfulness or
labile crying in response to relatively minor stimuli, has also been reported in the
context of TEA [173, 184].

The syndrome of “isolated autobiographical amnesia” [185] may be related to
TEA. Likewise, some patients who have been reported with the syndrome of focal
(isolated) retrograde amnesia [186] (Sect. 3.3) may have an underlying epileptic
disorder, possibly related to other brain insults such as encephalitis or alcohol mis-
use ([187, 188]; see also discussion in [189]).

Electroencephalography (EEG) in TEA may be associated with clear-cut seizure
activity during amnesic episodes. Abnormalities may be found in interictal EEG
recordings in about one-third of TEA patients, although sometimes sleep-deprived
EEG may be required. Magnetic resonance brain imaging may show hippocampal
atrophy [190] or amygdala enlargement [191-193] (Case Study 3.2).
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Management of TEA may require antiepileptic drug therapy. TEA generally
responds favourably to standard antiepileptic medications such as sodium valproate,
carbamazepine, lamotrigine or levetiracetam. Advice on appropriate lifestyle modi-
fications, including reference to statutory restrictions on driving, is also an integral
aspect of management.

TEA is an infrequent condition. Over the 20-year period 2002-2021 inclusive,
the author has encountered only six definite cases (e.g. Case Studies 3.1 and 3.2;
[192, 194]), all male, as compared to the predominance of females in cases of TGA
(n = 50) seen over the same period (F:M = 29:21; Figure 7.2). In addition, one fur-
ther possible case has been seen, in which the episodes were initially diagnosed by
another consultant neurologist as parasomnias. These episodes on waking occurred
at approximately the same age at onset as a more pervasive memory problem which
evolved into Alzheimer’s disease (AD) [195]. Epileptic seizures in AD may take a
number of forms and become more frequent with disease duration although they
may occur at onset of cognitive decline [196], so this concurrence might possibly
reflect shared pathogenic processes involving synaptic network pathology in the
medial temporal lobes [197-200]. TEA has also been suggested as a cause of wan-
dering behaviours observed in AD patients [201].

TEA is usually idiopathic but may sometimes be secondary or symptomatic.
Cases associated with medial temporal lobe mass lesions are described, some of
which have also manifested episodes more typical of TGA, e.g. of longer duration,
and following physical exertion [191, 192, 194, 202], prompting the suggestion that
all cases of TGA associated with focal medial temporal lobe tumours are in fact
TEA masquerading as TGA [194]. TEA may also on occasion be associated with
neurodegenerative disease, such as AD [195, 201]. TEA has also been described as
the presenting feature of autoimmune limbic encephalitis in association with vari-
ous autoantibodies, including NMDAR [203], CASPR2 [204] and GABAg [205].

Whereas a family history of TGA may sometimes be uncovered (Sect. 7.8), I am
aware of only two reports of a possible family history of TEA, one affecting three
siblings [206], the other in a 20-year-old man, his mother and grandmother [207].

TEA enters the differential diagnosis of TGA, which it may resemble, but from
which it usually differs in a number of respects, including the timing and frequency
of attacks (Table 3.3). The key points of differentiation are that TEA attacks are
generally briefer in duration and have a higher recurrence rate than TGA. As a rule
of thumb, a cut-off of about 2 hours has been used to differentiate TEA from TGA,
but some caution is needed as brief (<1 h) episodes of TGA are recognised [208].
There may also be an impression that the anterograde amnesia is denser in TGA
than in TEA, patients with the latter condition having partial recall.

The “absence of epileptic features” is one of the proposed diagnostic criteria for
TGA [22], although EEG is seldom performed during an episode of TGA, other
than fortuitously, and is normal (e.g. [209]; Sect. 4.2.1 and 4.2.2).
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3.2.2 TGA and TEA: Is there an Interrelation?

The distinction between TGA and TEA is not always as clear cut as might be
implied by presentations such as Table 3.3. For example, some patients reported in
the literature as having “TGA” may, in retrospect, have in fact had TEA, e.g. Greene
and Bennett’s patient who had amnesia on awakening and EEG abnormality [210],
although Daniel ([71], p.63) seems to accept this as a case of TGA. In the Oxford
TGA study, an unexpected finding was that 8 of 114 patients with apparent TGA
(7%) subsequently developed epilepsy, usually of complex partial type, prompting
the view that the original attacks were in fact due to seizures ([5],
p-41,46-7,56,121,123,124-5,137). In a series of 64 TGA patients reported by
Zorzon et al., three were eventually considered to have an epileptic aetiology [211].

Aside from diagnostic confusion, it is possible that there may be an interrelation-
ship between TGA and TEA. Occasional patients have been reported with episodes
resembling both TGA and TEA, the latter following the former, with associated
medial lobe structural abnormalities on MR imaging (e.g. [191, 192, 194, 202, 212,
213]; Case Study 3.2). These cases raise the possibility that TEA and TGA are not
mutually exclusive conditions but may in some instances be interrelated. In the light
of the known vulnerability of hippocampal CA1 neurones to transient ischaemia
(e.g. [214]) with subsequent apoptosis, perhaps TGA episodes, particularly if recur-
rent, might damage the hippocampus ([215, 216]; see Sect. 5.1.2 and 5.2.1) in such
a way (ischaemic scarring) that the threshold for epileptic attacks is subsequently
reduced (Case Study 3.2). Hence, rather than epilepsy being simply mistaken for
TGA ([5], p.56), it might be that some of these cases represent an evolution from
episodes of TGA to epilepsy.

Case Study 3.2: A relationship between TGA and TEA

A 66-year-old man reported four episodes of transient amnesia over a 6-month
period. Each episode occurred within hours of strenuous physical exercise. In
the first, he returned home from a bicycle ride confused about the route he had
taken. The second event occurred following a walk up a steep incline. The
third event occurred the day after a strenuous bicycle ride when the patient
awoke in the morning confused as to where he was and what the plan for the
day was. This confusion recurred the same day following a post-prandial nap.
All the events were witnessed by the patient’s wife who noted repetitive ques-
tioning to be a feature in each. All lasted between 30 min and 2 h with com-
plete recovery. No other accompanying focal neurological symptoms were
noted during the attacks.

At initial neurological assessment, neurological examination and cognitive
screening were normal. The first two events were thought to be typical of
exercise-related TGA, whereas the latter two had clinical features more sug-
gestive of TEA, particularly the relationship to waking from sleep.
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On further follow-up, more events occurred, exclusively related to waking
from sleep. Standard electroencephalogram (EEG) was within normal limits,
but sleep-deprived EEG showed excess slow waves over the right temporal
region and one prolonged run of slow waves followed by brief high amplitude
sharp wave bursts. Magnetic resonance (MR) brain imaging showed subtle
but unequivocal enlargement of the right amygdala with normal diffusion-
weighted imaging and no disruption of limbic white matter tracts or adjacent
temporal fibre bundles. The patient was treated with levetiracetam (500 mg bd).

Clinical and neuroradiological follow-up of this patient now extends to 8
years. There has been complete cessation of all amnesic events since prescrip-
tion of levetiracetam, with no dosage increase required. The patient has noted
blank areas in his memory for distant significant personal events, suggestive
of autobiographical amnesia, but cognitive screening has remained normal.
MR brain imaging, initially performed annually, showed no change in the
amygdala enlargement, but between year 6 and year 8 the appearances
reverted to normal.

Although it is possible that all the events were epileptic in origin, another
possibility is that initial attacks of TGA left residual hippocampal damage
resulting in seizure activity or lowered seizure threshold [192, 194].

3.3 Transient Psychological Amnesia (TPA)

Transient amnesia of psychological origin (TPA) enters the differential diagnosis of
TGA (Table 3.3). TPA has variously been designated, for example, as hysterical
amnesia, fugue state, psychogenic amnesia, functional amnesia, focal retrograde
amnesia and dissociative amnesia [186, 217-220].

Once thought to be common, the number of reported cases appears to have
declined since the 1950s, at roughly the same time as TGA was becoming recog-
nised as a clinical entity. It has been speculated that earlier cases of TGA might have
been “immersed in the literature on psychogenic amnesia” ([5], p.4; but see also
[221]). The largest reported patient series of TPA in recent times included 53
patients seen over a period of nearly 20 years [217].

TPA may be differentiated from TGA on a number of grounds (Table 3.3) [222].
Attacks tend to be longer, lasting from days to months or even years. The patient’s
loss of personal identity is a clear differentiating factor of TPA from TGA [217].
Functional amnesias are typically retrograde in nature, with relatively sparing of
anterograde memory, hence a reversal of the typical (Ribot) gradient seen in other
forms of amnesia, persistent and transient, including TGA [217, 223]. Patients may
be far from their home, with no clear history of how they got there (fugue state),
sometimes resulting in media coverage to try to identify the individual.
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The behavioural disturbances sometimes seen in TGA (Sect. 2.1.2) are generally
not a feature of TPA, wherein patients are often not obviously distressed by their
amnesia. This may be because they are apparently able to learn new information,
despite the dense retrograde amnesia. TPA patients also tend to be younger than
patients with TGA.

Once available, there is often a previous history of mood disorder such as depres-
sion, and often a clear stressful precipitating event such as relationship or financial
problems, and minor head injury. Failure to recognise family members, once
located, is common. Spontaneous recovery of memory may occur after a variable
time period, with the prognosis for fugue states particularly favourable [217].

The portrayal of characters with amnesia in motion pictures almost invariably
features loss of personal identity [224, 225], as seen in TPA, no doubt for dra-
matic effect.

3.4 Other Symptomatic Causes of Transient Amnesia

Transient amnesia may result from a variety of other conditions and causes
(Table 3.2).

3.4.1 Migraine

The possible pathogenic relationship between TGA and migraine is considered in
more detail later (Sect. 7.9 and Sect. 9.3). Here, it is simply noted that, amongst the
many transient phenomena that may be encountered in the context of migraine
attacks, amnesia is sometimes prominent (Case Study 3.3).

Case Study 3.3: Migraine amnesia

A 27-year-old lady was referred to the clinic following a strange experience
whilst driving her car. During daylight hours, she set off on the familiar route
to her boyfriend’s house, part of which involved driving along a motorway.
She recollected joining the motorway, but then had no recollection until she
found herself six junctions and several miles further on, when she should have
turned off after only three junctions. At this point, she stopped to telephone
her boyfriend to explain what had happened and that she would be late. On
arrival, he noted that she looked shaken, complained of a headache and took
some analgesics, but on direct questioning there was no history of repetitive
questioning or loss of personal identity. The patient had a prior history of
migraine as a teenager, and headaches had recurred some 5 months earlier.
Subsequent neurological examination and structural brain imaging were nor-
mal. The provisional diagnosis of her “unconscious driving phenomenon”
was migraine (adapted from [226]).
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Moersch (1924) [227] was perhaps the first to emphasise amnestic dysfunction
occurring in migraine attacks. Comorbidity of TGA and migraine was noted in
some of the earliest reports of TGA (e.g. [8, 228-230]). Frank (1976) compared
amnesic episodes in migraine (“Migranedammerattacken”) with reports of TGA
and was of the view that they “seem to be identical” [231]. TGA occurring during a
migraine attack has been reported by many authors (e.g. [43, 113, 232, 233]. Many
of the familial examples of TGA have either migraine comorbidity, or the episodes
have occurred at the same time as a migraine (see Sect. 7.9 and Table 7.3). Some
authors consider TGA to be simply a form of migraine aura ([234], p.125-30,168).
TGA following mild head injury has been suggested to reflect “traumatic
migraine” [235].

A syndrome of “acute confusional migraine” is recognised in children [236]
which has been noted to have some features akin to TGA (e.g. [237-239]). Both
may be examples of what I have ventured to term “cognitive migraine” [240] (see
also discussion in [241]).

3.4.2 Adverse Drug Effect

A large number of pharmacological agents, used for both therapeutic and recre-
ational purposes, have on occasion been associated with episodes of transient amne-
sia with features considered to be akin to those of TGA (Table 3.8).

There are problems with many of these reports. Many predate diagnostic criteria
for TGA (e.g. [130, 268]), and/or present atypical clinical features, sometimes
denoted as “TGA-like” episodes (e.g. [251, 269]). For example, reports of an asso-
ciation of TGA with marijuana ingestion include an episode of long duration [251]
and a case involving a 6-year-old boy [252]. The description of some events labelled
as TGA is not particularly convincing [256]. In some instances, it is not clear
whether TGA or TEA is being described [257]. For example, a patient treated with
intrathecal baclofen for generalised dystonia had events which “met criteria for tran-
sient global amnesia, but were unusual because of their frequent recurrence” [243],
an observation that prompts concern about the possibility of an epileptic cause. In
this context, a case reported by Zeman et al. is of note: following therapeutic infu-
sion of baclofen, the patient developed short periods of global amnesia, accelerated
long-term forgetting and persistent autobiographical amnesia, all features seen in
TEA [270].

Some of the implicated medications, such as benzodiazepines [229, 246, 250,
268], are known to be associated with anterograde amnesia (e.g. [271, 272]). Indeed,
this association was the stimulus, at least in part, which prompted Merriam (1988)
to suggest that endogenous benzodiazepines might play a role in the pathogenesis
of TGA [222]. Danek et al. explored the role of the benzodiazepine antagonist flu-
mazenil in reversing TGA (n-of-1 trial), with inconclusive outcome [273].

Alcohol may also have been a confounding factor in some reports (e.g. [268]).
The reported association with clioquinol use [244, 245] was excluded from the
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Table 3.8: Reports of TGA occurring as an adverse drug effect (see text for caveats about some

of these reports)

Drug

Reference(s)

Alprostadil (intracavernosal injection)

Maffei et al. (2020) [242]

Baclofen (intrathecal)

Grande et al. (2008) [243]

Clioquinol Mumenthaler et al. (1979) [244]
Kaeser (1984) [245]

Diazepam Gilbert and Benson (1972) [229]
Mazzucchi et al. (1980) [246]

Digitalis Greenlee et al. (1975) [130]

Dimethylsulphoxide (DMSO)

Otrock et al. (2008) [247]

Ergots

Pradalier et al. (2000) [43]
Gil-Martinez and Galiano (2004) [248]

Heparin Teh et al. (2010) [249]
Lorazepam Mazzucchi et al. (1980) [246]
Sandyk (1985) [250]
Marijuana Stracciari et al. (1999) [251]
Shukla and Moore (2004) [252]
Mansour et al. (2014) [253]
Midazolam Otrock et al. (2008) [247]
Propafenone Jones et al. (1995) [254]
Rofecoxib Hirschfeld et al. (2007) [255]
Rosuvastatin Healy et al. (2009) [256]
Sibutramine Fu et al. (2010) [257]

Sildenafil (Viagra)

Savitz and Caplan (2002) [258]
Gandolfo et al. (2003) [259]
Shihman et al. (2006) [260]
Marques-Vilallonga et al. (2014) [261]
Finsterer (2019) [262]
Lin et al. (2020) [263]

Sumatriptan (Imigran)

Pradalier et al. (2000) [43]
Lee et al. (2021) [264]

Tadalafil Schiefer and Sparing (2005) [265]
Bardes et al. (2008) [266]
Machado et al. (2010) [267]
Triazolam Morris and Estes (1987) [268]
Zolpidem Tsai et al. (2009) [269]

review by Caplan [274] as more likely to reflect a toxic encephalopathy (see Sect.
3.5.1), a conclusion also reached by Hodges ([5], p.10), but other authors seem to
have accepted the association as causal ([275], p.84).

The use of opioid and non-opioid analgesia (hydromorphone, ketorolac) may
have been a confounding factor in one report of pain-related TGA, although no
signs of opioid intoxication were present [276].

The most frequent reports of drug-associated TGA relate to the use of phospho-
diesterase type 5 (PDE-5) inhibitors, sildenafil (Viagra) [258-263] and tadalafil
[265-267], used for the treatment of erectile dysfunction. Obviously, there is a



3.4 Other Symptomatic Causes of Transient Amnesia 47

possible confounding factor here, namely sexual activity which is a reported pre-
cipitating factor for TGA (see Sect. 8.4). TGA has also been reported in association
with the use of alprostadil (caverject) [242], a prostaglandin analogue administered
by intracavernosal injection for erectile dysfunction. The British National Formulary
(BNF) does not mention TGA as a side effect for PDE-5 inhibitors, although “mem-
ory loss” is listed amongst the “rare or very rare” side effects of tadalafil when used
for pulmonary arterial hypertension or erectile dysfunction (bnf.nice.org.uk/drug/
tadalafil. html#cautions; accessed 29/07/21).

Medications prescribed for migraine and associated with TGA might be inciden-
tal to migraine-related TGA attacks (Sect. 7.9). Such reports are extremely rare
despite the high population prevalence of migraine. Pradalier et al. reported a case
of TGA associated with the use of subcutaneous injection of sumatriptan and nasal
dihydroergotamine [43]. Gil-Martinez and Galiano reported two cases associated
with the use of ergotamine and dihydroergotamine, respectively [248]. Lee et al.
reported TGA and myocardial infarction (NSTEMI) in a patient given oral sumat-
riptan [264], but pain might also be a confounder here (Sect. 8.5). Werner and
Woehrle reported triptan overuse as comorbidity in one case in their series of TGA
patients [11].

In summary, at best these are anecdotal accounts of a temporal association
between drug use and TGA. Few reports include the typical magnetic resonance
imaging changes seen in TGA (e.g. [255, 263]). There are, perhaps unsurprisingly,
no rechallenge data attempting to corroborate a causal hypothesis. These accounts
may therefore simply represent the chance concurrence of unrelated factors.

3.4.3 Hypoglycaemia

Profound hypoglycaemia is a recognised cause of acute amnesia [1]. It has on occa-
sion been considered as a possible cause of TGA [228].

Relatively, few cases of amnesia related to hypoglycaemia in the context of dia-
betes mellitus and with longitudinal neuropsychological data have been reported
(e.g. [277]). Some have evidence of hippocampal lesions on MR brain imaging
[278], but these are confluent high signal changes on T2-weighted imaging which
are unlike the punctate changes on MR-DWI seen in TGA. A patient seen by the
author showed a focal deficit selective for anterograde memory and learning after
acute severe hypoglycaemia, which gradually, though incompletely, reversed over a
few months, prompting speculation about hippocampal vulnerability to the effects
of neuroglycopaenia ([3], p.248 and [279]). Followed up more than 10 years later,
the patient had developed an amnesic dementia, with evidence suggesting particular
decline over a period of eight months during which he suffered multiple episodes of
hypoglycaemia, followed by relative stability of cognition with improvement in gly-
caemic control. MR brain imaging showed global atrophy including the medial tem-
poral lobes but little in the way of small vessel ischaemic change [280]. There were
similarities with the patient reported by Kirchhoff et al. [281] who had multiple
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hypoglycaemic episodes over many years and whose neuropsychological assess-
ment showed anterograde amnesia; volumetric MR brain imaging showed atrophic
change including loss of subcortical grey matter volume involving the
hippocampus.

3.4.4 Traumatic Brain (Closed Head) Injury

Patients suffering a traumatic brain injury may present with confusion and memory
loss after the injury. The duration of post-traumatic amnesia (PTA) is a marker of
head injury severity and is also related to prognosis.

TGA is differentiated from the transient PTA which may follow mild traumatic
brain injury (mTBI) secondary to closed head injury by the absence of head injury
and the preservation of consciousness. The Hodges and Warlow TGA diagnostic
criteria [22] (Table 2.1) list “recent head injury” as an exclusion criterion although
“recent” is undefined. Hence, with the availability of a reliable eye-witness account
from a capable observer who was present for most of the attack (an inclusion crite-
rion for TGA [22]), there is usually no diagnostic or differential diagnostic issue.

However, in the absence of reliable collateral history, there may be difficulty dif-
ferentiating PTA and TGA if there are no obvious stigmata of injury, since there is
clinical overlap between these transient forms of amnesia. For example, a case of
amnesia following mild head injury reported as early as 1835 by Koempfen [282],
and cited by Ribot in his classic text on Disorders of Memory [283], may have given
rise to the mistaken belief that the latter described TGA in the nineteenth century
[284]. Miller Fisher’s 1966 account of “concussion amnesia” also illustrates a dis-
sociation between amnesia and impaired consciousness, with transient mnestic fea-
tures akin to TGA (dense anterograde amnesia, retrograde amnesia, recovery within
hours with a persistent memory gap) [285]. Although deficits of anterograde mem-
ory are documented in PTA, the repetitive questioning and behavioural changes in
TGA are not seen, and there may be additional deficits in attentional and executive
functions [286, 287]. Transient psychological amnesia (Sect. 3.3) must also enter
the differential diagnosis of transient amnesia following a mild head injury [217].

Although cases of TGA triggered by mild head injury (e.g. [230, 235, 288-290])
and “post-traumatic” transient global amnesia have been reported [291], this may
have been incidental, since mild head injury is not uncommon. All these reports
predate Hodges and Warlow’s criteria [22]. Some have atypical features, such as
childhood onset (between age 6.5 and 14.5 years [290], or late teenage onset [288]).
Nevertheless, Evans stated that “Rare sequelae of seemingly mild head injury
include ... TGA” ([292], p.594) and “Mild head injury can rarely trigger TGA,
which in children may actually be confusional migraine” ([292], p.597; see Sect.
3.4.1). However, in the context of head injury, the Hodges and Warlow criteria ren-
der the term “post-traumatic TGA” [291] an oxymoron.
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One apparent exception is the case reported by Venneri et al. [293] in which the
clinical and neuropsychological profile was said to be indistinguishable from TGA,
albeit the patient’s age (27 years) was atypical. Furthermore, the characteristic,
although not specific, abnormality seen on diffusion-weighted magnetic resonance
imaging in TGA, namely hyperintense lesion(s) in the hippocampal CA1 region,
has also been observed in PTA [294].

3.4.5 Alcohol-Induced Amnesia; Korsakoff Syndrome

Acute alcohol intoxication may be associated with amnesia for events occurring
during the period of inebriation, indeed currently this may possibly be the most
common cause of transient amnesia, perhaps especially in young people. Islands of
preserved memory may be reported, hence the description of this amnesia as of
“fragmentary” type. Typically, there is no description of anterograde amnesia or
repetitive questioning, so the differential diagnosis from TGA is seldom challeng-
ing. Confounding factors (recreational drug use, hypoglycaemia, head injury) may
also contribute. Longer, “en bloc”, alcoholic blackouts lasting days have also been
described.

Korsakoff syndrome, associated with thiamine deficiency, which is often but not
invariably a consequence of alcohol misuse [295, 296], may be associated with a
chronic cognitive syndrome in which dense and persistent anterograde amnesia is
prominent (first well described before Korsakoff, e.g. by Robert Lawson in 1878;
see [297]). TGA has on occasion been labelled as an acute but transient Korsakoff’s
syndrome (e.g. [14, 87] and [298], p.38), but this is a misnomer.

3.4.6 Fatigue Amnesia

Cases of amnesia associated with extreme tiredness have been reported [299].

3.5 Other Causes of Acute Cerebral Disorder

Other acute cerebral disorders may sometimes be mistaken for TGA, even when
amnesia is not a symptom. TIA is the most prominent example, but other disorders
also enter the differential diagnosis (Table 3.2).



50 3 Differential Diagnosis of TGA

3.5.1 Acute Confusional State/Delirium/
Toxic-Metabolic Encephalopathy

Acute confusional state, or delirium, enters the differential diagnosis of TGA since,
by definition, one of the phenotypic features of delirium is change in cognition
which may include memory deficit (also disorientation, language impairment, per-
ceptual disturbance) not better accounted for by dementia [300]. Impairment of
consciousness, a sine qua non for the diagnosis of delirium, may be subtle. As infec-
tion, metabolic derangements, and adverse drug effects are the most commonly
identified precipitating factors for an acute confusional state, the diagnostic label of
toxic-metabolic encephalopathy is sometimes used. Some of the reported examples
of TGA associated with medication use (Sect. 3.4.2 and Table 3.7) may in fact be
examples of toxic-metabolic encephalopathy.

3.5.2 Acute Brain Infections, Including COVID-19

Benon, who described what may have been the earliest reported unequivocal case of
TGA in 1909 [301] (see Sect. 1.2), also described amnesia in cases of syphilitic
general paresis [302]. Only occasional cases of TGA associated with neurosyphilis
have subsequently been reported [303], some (“TGA-like”) with MR imaging
changes in the limbic system [304].

Other brain infections which have on occasion been reported in association with
TGA include encephalitis due to herpes simplex virus [305, 306] or Epstein—Barr
virus [307], although the latter case was associated with partial and generalised
epileptic seizures so would not fulfil TGA diagnostic criteria. Herpes simplex
encephalitis (HSE) usually manifests with fever, headache, behavioural change and
impairments of consciousness so should not be confused with TGA, although very
occasionally presentation with isolated memory deficit has been reported [308].
Although cognitive recovery occurs in many patients with HSE, sometimes a dense
amnesic syndrome may persist. Other, structural, lesions may sometimes masquer-
ade as HSE [309].

Cases of TGA associated with the pandemic of COVID-19 (SARS-CoV-2) have
been reported, associated with the infection per se [310], with infection-related
acute stroke (suggested to be thrombotic events) [32], and triggered (possibly) by
fear of contracting the infection [311]. Werner et al. reported an increased incidence
of TGA seen in their hospital in Germany over a 3.5-month period at the beginning
of 2020 which they suggested may be a consequence of the emotional stress occa-
sioned by factors such as social distancing, uncertainty about the future and fear of
becoming infected with COVID-19 [312].
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3.6 Misdiagnosis

As may be evident from the foregoing sections, TGA has a potentially broad dif-
ferential diagnosis. Hence, although clinical diagnosis is often straightforward in
archetypal cases, misdiagnosis of TGA is not unexpected. In a study of 166 epi-
sodes of suspected TGA, Werner and Woehrle found an alternative diagnosis or
severe comorbidity impacting the occurrence of the amnestic episode in 10.8%. The
most important differential diagnosis was stroke [11]. In the author’s cohort, in
23/73 (32%) patients referred to the clinic with suspected TGA, the diagnosis could
not be sustained, either because of insufficient clinical evidence (most often the
absence of a reliable witness report of the episode) or because an alternative diag-
nosis was established (see Figure 7.3).

3.7 Summary and Recommendations

The relatively stereotyped clinical features of TGA may render diagnosis straight-
forward, especially for those clinicians who are familiar with the condition.
Nevertheless, acute amnesic episodes have a potentially extensive differential diag-
nosis, including disorders of cerebrovascular, epileptic, psychological, metabolic,
infective, toxic and structural origin. For this reason, investigations may sometimes
be required to assist with the diagnosis and differential diagnosis of TGA, and these
are elaborated on the next two chapters.
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