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Eicaywyn: H napodikh opapikh apvnoia anotenei éva kAivikd ouvdpopo, dyvwaotou UMNOKEiJevoU artona-
BoyeveukoU pnxaviopou, 10 onoio xapaktnpidetal and aipvidias eykatdotacns diatapaxn s eunpoocbod-
dpopns kai o€ pIkpotEPo Babud ts onioBddpopns pvhpns, xwpis eykatdotacn Péviuns yvwaolakhs BAGRns.
YuvnhBws ouvodeletal and annoiwon pikphs dlapétpou, pe neploplopd ts diaxuons otny akonouBia popl-
akns 1AXucns otnv Payvnukn Topoypagia eykepdanou, otnv NePIOXn Tou KpotadikoU Aofou Kal xapaktn-
pioukd otnv nepioxh CAT tou mnokdunou. O1 KAIvikés ekdNAmOEIS ths Napodikhs opalpikns apvnaoias ival
ouvhBws pikphs didpkelas, éws kal 24 wpwv. Mapdna autd, eneicddia peyanUtepns SIAPKEIAS Pe dtuna
Xapakinploukd éxouv neplypagei otn BiBAioypagia. MéBodol: Xtnv napouoa epyacia napouacidloupe éva
NEPIOTATIKO PE NAPUTETAREVO auvNOIKG enelicddio, didpkelas 24 wpwv, Petd and svdoaokonikh eE€taon tou
yaotpeviepikoU. Ly aoBevh eixe nponynBei xophynon yevikns avaioBnoias. Mapouciaon Mepiotatikou:
AcoBevns 70 etwv npoonnBe oto Tuhua Enelyéviwy MNepiotatk@y, Pe Kupiapxn eunpoocbddpopun Kal cuvu-
népxouca nnidtepn onicBddpopn apvnoia, petd and Anyn yevikns avaioBnoias ota niaiola Sievépyeias
evbooKoMIKAS EETaoNS TOU yaoTtpeviepikoU. Ektevins diayvwotikos éleyxos anékneioe dnna mbavd aitua s
apvnoias. Mayvnukn topoypagia eykepdniou dievepynBnke 24 dpes PETA TNV ekdNAWON TwV CUUNTWUATWY,
anokaAuntovtas oukt PAARN pe neplopiopd s Sidxuons evids tou de€loU INnokapnou, cupPBath pe ofeia
loxaiyia. H aoBevhs Slayvotnke e napodikh o@aipikh apvnoia, oxeuldpevn pe tnv nponynBeioa 1atpikh
npdaén. Tupnepaopata: H kAIVIKA €Ikdva Kal T0 AnEIKOVIOTKA euphpata ths acBevous pas htav ouppatd
pe v Sidyvwon s napodikhs ogaipikns auvnaoias. H napouciacn autoU tou nepiotatkoU unoypappidel
NV onpacia s éyKaipns Kal owaoTths avayvapions twy engicodiwv napodikns opalpikns agvnaoias, aképa
Kal étav ol kAvikés ekbnAwaoels h n didpkela twv ocupntwpdtwy dev eival ta nAéov wnikd. MoAu onpavukd
enions €ival va anokieiotouv anfes mbavés Slayvmaoels Nou Pnopei va anaitouv dueon Bepaneia Kal avu-
petwnion.
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ABSTRACT

Background: Transient global amnesia (TGA) is a clinical syndrome of unknown physiology characterised
by a sudden onset of anterograde amnesia and a milder reduction of retrograde episodic long-term
memory, without compromise of other neurologic functions. It is usually accompanied by vanishing
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punctate magnetic resonance imaging (MRI) diffusion-weighted imaging (DWI) lesions in hippocampal
CA1 area. Episodes of TGA are of brief duration, usually lasting up to 24h. However, episodes with
atypical characteristics have been also described. Methods: We report a case of prolonged amnestic
syndrome, lasting up to 24 hours, following gastrointestinal (Gl) endoscopy and previous sedation with
general anaesthetics. Results: A 70-year-old female was admitted to the Emergency Department, with
profound anterograde amnesia and variable retrograde amnesia, after recovery from sedation due to Gl
endoscopy, a few hours earlier. A thorough diagnostic workup excluded alternative causes of amnesia.
The Brain MRI performed 24h following symptoms onset, revealed hyperintense DWI punctate signal
within the lateral part of the right hippocampus, consistent with acute hippocampal ischemia. She was
ultimately diagnosed with TGA related to a medical procedure. Conclusion: Our patient’s clinical and
imaging features were consistent with the diagnosis of TGA. This case highlights that clinical neurologists
should not be deterred by atypical amnestic symptoms lasting >24-hours, if the patient’s clinical/radiologic
presentation is consistent with TGA. However, they should carefully rule out other conditions that need

immediate treatment.

Keywords: transient global amnesia, gastrointestinal endoscopy, MRI, sedation

INTRODUCTION

Transient global amnesia (TGA) occurs usually in
middle-aged or elderly individuals and is characterised
by the abrupt onset of anterograde amnesia, ac-
companied by repetitive questioning.!"? Apart from
the amnesia, there are no focal neurological deficits.
Attacks last for minutes or hours and the ability to
lay down new memories is gradually recovered, leav-
ing only a dense amnestic gap for the duration of
the episode and often the hours leading up to it.
Guyotat and Courjon!" first described these amnestic
episodes and in 1964 Fisher and Adams? reported
attacks coined the term 'TGA'.

Emotional stress (ie, triggered by gastric endos-
copy, birth/death announcement, and difficult/ex-
hausting workday), physical effort (ie, gardening,
house work, sawing wood, sexual intercourse, weight
lifting), and water contact/temperature change (ie,
hot bath/shower and cold swim) are described most
frequently immediately before an attack and are con-
sidered “close events” B Interest was centreed on the
phenomenology of the attacks and their aetiology, as
this form of amnesia is sometimes difficult to differ-
entiate from other amnestic syndromes (psychogenic,
post-traumatic, epileptic, stroke, encephalopathy,
and toxin/drug ingestion).”

In 1990, Hodges and Warlow!™ suggested that the
etiological uncertainty of TGA mainly resulted from
the lack of both clear diagnostic criteria and well-
documented epidemiological studies. They attempted
to address this problem by conducting a study of
153 cases, some of them fulfilling strict diagnostic
criteria. They showed that while clinical features were
not particularly relevant for separating ‘pure TGA'
patients from other amnestic patients, meeting the
criteria was a significant predictor for a good out-
come, as they designated a group of patients with a
good prognosis and no higher prevalence of vascular
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risk factors than in other forms of transient amnesia.
Amnestic patients who did not fulfil the TGA criteria
had a significantly worse outcome. After that, many
case reports and group studies have been published,
but no comprehensive survey has been carried out
to characterize the clinical features of this syndrome
more accurately.

As mentioned earlier, medical procedures rep-
resent a precipitating factor. Gastrointestinal (Gl)
endoscopies are frequently used as diagnostic tool
to identify abnormalities within the Gl tract. Endo-
scopic procedures are invasive and may cause pain
and discomfort. Therefore, combination of sedatives
and analgesic agents is given to increase a patient’s
tolerance and cooperation.® Commonly used drug
combinations in Gl endoscopic procedures are drugs
with a hypnotic effect such as midazolam, propofol
in combination with an opioid such as fentanyl. With
the use of various neurocognitive test, researchers
have shown an association between the drugs used
in and in sort term reversible decline in cognitive
function.” In addition, case reports of TGA have been
reported in the literature, following Gl endoscopy.

A rare, acute-onset anterograde amnestic syn-
drome occurring in the setting of opioid use, closely
linked to fentanyl, is of special interest.® This opioid-
associated amnestic syndrome (OAS) is characterized
by diffuse lesions of the hippocampus bilaterally on
diffusion-weighted Magnetic Resonance Imaging
(MRI), because of excitotoxic effect in this anatomic
area.” Reports indicate that OAS lasts for weeks
to months and in some instances, a year or longer.
Opioid-associated amnestic syndrome can be easily
distinguished from TGA when there is an impaired
level of consciousness or sufficient follow-up observa-
tion. However, OAS cases may present with similar
features to those of TGA, including frequent repeti-
tion, and absence of altered levels of consciousness.
Moreover, the possibility of “transient” OAS cases of
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shorter duration (and potentially attributed to TGA)
could be considered.

Herein, we describe an atypical case, prompting
guestions about our current diagnostic criteria and
the underlying pathophysiological mechanisms that
contribute to TGA.

CASE DESCRIPTION

A 70-year-old female with history of weight loss in
the last months, presented to the emergency depart-
ment (ED) accompanied by anaesthesiologist, with
sudden onset confusion and memory loss following
gastrointestinal endoscopy a few hours earlier. Ac-
cording to the gastroenterologist’s referral note, the
patient had received standard doses of midazolam,
fentanyl, and propofol, but was unreasonably slow
to recover despite the administration of naloxone
and flumazenil, and after regaining consciousness
she was disoriented in space and time. The patient
did not have any past medical history, did not report
similar episodes of memory loss, and she did not
receive regularly any medication.

In the ED, the patient had normal vital signs and
she was alert, with profound anterograde amnesia
and mild retrograde amnesia. The clinical examina-
tion revealed no focal neurological signs. A thorough
diagnostic workup (Brain Computed Tomography,
CT-Angiography, Doppler ultrasound of the cervical/
cerebral arteries, laboratory testing) excluded alterna-
tive causes of amnesia. The electroencephalogram
(EEG) was performed within 24 h from symptom
onset, showing no epileptic evidence.

Initial brain MRI was performed 24h after the
symptom onset, revealing increased signal within
the lateral part of the right hippocampus on the
diffusion-weighted imaging (Figure 1A), associated
with a corresponding reduction in the apparent dif-
fusion coefficient (Figure 1B), consistent with acute

hippocampal ischemia.

Within 24 hours of her hospitalisation, the patient
remained confused and worried. She had complete
amnesia of the event that occurred around the intro-
spection and could not engrave any new information.
She kept repeating “how did | get here”, “what hap-
pened to me”, and forgetting any new information
within seconds. Secondary stroke prevention with
antiplatelet agents was administered. Within 24-48
hours of hospitalisation, the patient fully recovered
without any acute reperfusion treatment. After that,
she was able to engrave new information while she
had complete amnesia of the event.

The clinical picture and diagnostic workup are
compatible with an episode of atypical transient
global amnesia (TGA). Although rare, this has been
described in the literature as an episode of TGA fol-
lowing Gl endoscopy. The patient was discharged in
stable condition, without any residual neurological
dysfunction, with instructions for re-evaluation in
the Outpatient Stroke Clinic. Follow-up brain MRI,
performed 1 month later, did not reveal any abnor-
mal findings (Figure 1C) and provided evidence for
the reversibility of diffusion restriction in the right
hippocampus.

DISCUSSION

We consider, after excluding other pathological
conditions, that the clinical picture of our patient,
with the prolonged duration of amnesia and the
lesion with diffusion restriction within the lateral
part of the right hippocampus, refers to an atypical
form of iatrogenic induced TGA, although it does
not absolutely comply with the established clinical
criteria.'? Possible explanations might include the
emotional stress of instrumentation, associated pain,
autonomic activation from passing the scope and
medication use (although TGA is also recorded fol-

Figure: Neuroimaging findings

Figure Legend: Diffusion-weighted imaging showing a punctate area of diffusion restriction in the medial right
temporal lobe 24 hours after the episode (Panel A; red arrow), with a corresponding reduction in the apparent
diffusion coefficient (Panel B; red arrow) consistent with acute hippocampal ischemia. Follow-up brain Magnetic
Resonance Imaging 1 month after the episode, revealing no abnormal lesions (Panel C).
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lowing endoscopy without medication).

The diagnosis of TGA is based on patient’s his-
tory, as well as on neurological and bedside neu-
ropsychological examination and the exclusion of
possible differential diagnoses. The diagnosis usually
can be established primarily clinically in the acute
stage based on the criteria of Caplan and Hodges
and Warlow®!:

e Acute onset and pronounced new memory

impairment.

e Duration of at least 1 h, regression within 24

h.

¢ No focal neurological symptoms/deficits and

no additional cognitive deficits.

e Absence of impaired consciousness or disori-

entation to person.

e No previous trauma or epilepsy.

Clinical symptoms beyond isolated memory impair-
ment with antero- and retrograde amnesia, including
somnolence, severe headache, vomiting, confusion,
fever etc., or incomplete recovery after more than
24 h argue against TGA and require rapid differen-
tial workup to rule out other potential underlying
aetiologies.

Characteristic DWI lesions are most likely to appear
24-72 h following symptom onset, especially in the
CA1 region (about 30% of lesions) of the hippocam-
pus, most of which are accompanied by T2-weighted
hyperintensity and are still detectable 10-14 days
after episode.’®” Detection of these DWI lesions sup-
port the TGA diagnosis and could be found in up to
75% of all patients. However, absence of DWI lesions
does not exclude TGA.["12]

Nevertheless, the role of sedative medication and
its potential effect on event’s duration could be dis-
cussed. Various studies focus on the effect of drugs,
as monotherapy or in combination, and on the dura-
tion of their effects on cognitive functions. Surveil-
lance data from ED visits in Massachusetts between
January 2019 and June 2023 do not suggest that
opioid use is a risk factor for TGA. Proposed mecha-
nistic differences between OAS and TGA might begin
to offer insight into this observation. Although OAS is
thought to result primarily from an excitotoxic effect
of opioids on the hippocampus, the leading underly-
ing mechanisms of TGA are vascular or migrainous
in nature, including ischemia and cortical spreading
depression, respectively. Additionally, patients with
OAS commonly present with altered consciousness
due to respiratory depression, whereas those with
TGA do not.l'314

Two clinical cases with prolonged TGA, reported
in the literature, describe a 12-year-old boy who
developed prolonged retrograde amnesia following
sedation with propofol™ and a 66-year-old female
with prolonged TGA, persisted for 72 h, with no clear
emotional or psychological stressor.'®
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In conclusion, this case highlights a patient diag-
nosed eventually with an atypical presentation of
TGA, because of the prolonged duration and the
administered medications, that made the diagno-
sis controversial. Although TGA represents a rare
complication of medical procedures, clinical neu-
rologists and gastroenterologists should be aware
of its possible occurrence and the potential atypical
manifestations. It is difficult to distinguish whether a
prolonged course of amnesia points towards a differ-
ent pathophysiological mechanism of TGA or other
clinical entity. Thus, it is very important to rule out
other entities, mimicking transient amnestic episodes
and probably requiring immediate intervention so
that no valuable time will be lost.

To the best of our knowledge, this case is one of
the few reported cases with prolonged, iatrogenic
induced TGA, associated with MRI evidence of tran-
sient unilateral hippocampal ischemia, most probably
due to a transient reduction in regional hippocampal
blood flow.
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