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Abstract
Background: Transient global amnesia (TGA) is a clinically amnestic syndrome 
characterized by normal neurological function aside from sudden-onset, reversible 
anterograde amnesia during the episode. TGA is typically related to strenuous 
physical activity, severe emotional stress and some medical procedures, such as 
angiography, while reports of TGA related to gastrointestinal (GI) endoscopy are 
extremely rare.

Method: I analyzed the clinical features and the neuro-radiological findings of 
three cases of TGA after GI endoscopy without prior medication. 

Results: I described three cases of clinically confirmed TGA after upper GI 
endoscopy or colonoscopy, and all three patients presented with tiny ischemic 
unilateral or bilateral lesions in their hippocampus on DWI of the brain.

Conclusion: TGA must be considered in amnestic patients after GI endoscopy, and 
prompt DWI of the brain may be helpful for diagnosing TGA.
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Introduction
Transient global amnesia (TGA) is a clinically amnestic syndrome 
characterized by sudden-onset, reversible anterograde amnesia 
during the episode without alterations in level of consciousness 
and focal neurologic deficits [1]. The diagnosis of TGA is 
established based on its clinical features, and typically, a discrete 
episode of anterograde amnesia is accompanied by repetitive 
questioning and resolution of the symptoms within 24 hours [1,2].

The etiology of TGA is still not clear. Some pathophysiological 
mechanisms have been proposed, including brain focal ischemia, 
migraine, venous flow abnormalities, epileptic phenomena 
and psychological disturbances [2-4]. Recent high-resolution 
neuroimaging data have suggested that memory circuits in the 
mesial temporal region are involved because hyperintense MRI 
lesions have been detected in the hippocampal formations of 
TGA patients [5-7].

TGA is usually related to strenuous physical activity and severe 

emotional stress. Some cases reports have stated that amnestic 
symptoms are often precipitated by not only "Valsalva-like" 
physical activity, such as heavy lifting, sexual intercourse, 
coughing or swimming, but also psychological trauma or 
emotional stress [8-12]. Moreover, relatively rare conditions 
associated with TGA have been reported, including prolonged and 
abnormal head posture, sudden immersion in cold or hot water, 
severe pain and some medical procedures, such as angiography 
and gastrointestinal (GI) endoscopy [12-18]. However, in these 
case reports, most patients had normal brain imaging results, 
and medical procedures alone could not be considered the main 
cause of TGA due to the use of prior medications or previous 
medical conditions.

In this report, I describe two cases of TGA after GI endoscopy 
without prior medication except for oral lidocaine spray and one 
case of TGA after colonoscopy without prior medication. All three 
previously healthy patients were confirmed to have tiny ischemic 
unilateral or bilateral lesions in their hippocampus on diffusion-
weighted imaging (DWI) of the brain.
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later, his memory slowly returned to normal, except for his 
memory of the first 4 hours of the episode (from the beginning 
of endoscopy to arriving at the emergency room of the hospital).

On that day, he was referred to our department and examined, 
and he underwent brain imaging two days later. His neurological 
examination and routine blood laboratory findings were normal, 
and his MMSE score was 30. DWI of his brain showed tiny bilateral 
lesions with high signal intensity in the medial hippocampus 
(Figure 1B). Thus, he was clinically diagnosed with TGA. He was 
placed on a medication of aspirin for preventive purpose and 
remained asymptomatic at 12 months follow-up.

Case 3
A previously healthy 63-year-old man visited our hospital for 
a general medical examination and underwent a colonoscopy 
without prior medication for a preventive evaluation of his colon 
and rectum. After the colonoscopy, he experienced faintness 
and amnesia. Within a few minutes, his consciousness improved 
to normal, but several retrograde and anterograde amnesia 
symptoms were observed by clinicians in internal medicine.

 At that time, he was referred to our department and underwent 
brain imaging. His neurological examination results and routine 
blood laboratory findings were normal, and his MMSE score 
was 30. Within one hour of the onset of amnesia, his memory 
recovered to normal. DWI of the brain showed a tiny lesion with 
high signal intensity in his left medial hippocampus (Figure 1C). 
Thus, he was clinically diagnosed with TGA. He was placed on 
a medication of aspirin for preventive purpose and remained 
asymptomatic at 12 months follow-up.

Results
I described three cases of clinically confirmed TGA after upper GI 
endoscopy or colonoscopy, and all three patients presented with 
tiny ischemic unilateral or bilateral lesions in their hippocampus 
on DWI of the brain. I analyzed their clinical profiles and neuro-
radiological findings, which were compared to four cases of TGA 
after gastroscopy or upper GI endoscopy from two previous 
reports (Table 1).

Methods and Case Series
I analyzed the clinical features and the neuro-radiological 
findings of three cases of TGA after GI endoscopy without prior 
medication.

Case 1
A previously healthy 66-year-old woman visited our hospital 
for a general medical examination and underwent an upper GI 
endoscopy without prior medication that demonstrated she had 
antral mucosal hyperemia. After the endoscopy, she experienced 
retrograde amnesia as well as anterograde amnesia, and the 
symptoms were observed by her relatives and the medical staff 
in internal medicine. She repetitively inquired, “Where is here?” 
or “Who would take me home?” She had no difficulty recognizing 
her relatives. Five hours later, her memory slowly returned to 
normal, except for her memory of the first 2 hours of the episode 
(from the beginning of endoscopy to arriving home).

 The next day, she was referred to our department and examined 
via brain imaging. The neurological examination and routine 
blood laboratory findings were normal, and her Mini-Mental 
Status Examination (MMSE) score was 29. DWI of the brain 
revealed a tiny lesion with high signal intensity in the left medial 
hippocampus (Figure 1A). Thus, she was clinically diagnosed with 
TGA. She was placed on a medication of aspirin for preventive 
purpose and remained asymptomatic at 12 months follow-up.

Case 2
A previously healthy 47-year-old man visited the emergency 
department of our hospital due to acute onset amnesia. He 
underwent an upper GI endoscopy without prior medication 
during a general medical examination at a local primary hospital. 
After the endoscopy in the morning, he returned to his office 
for his daily work schedule. However, while he was working in 
his office, he presented signs of retrograde amnesia as well as 
anterograde amnesia, and the symptoms were first observed 
by his colleagues. He repetitively inquired, “Where is here?”, 
“What time is it?”, or "How did I get here?" He had no difficulty 
recognizing his colleagues and family. Approximately 7 hours 

Axial diffusion-weighted MRI showing hippocampal ischemic lesions in all three patients. (A) Patient 1 had a left 
hippocampus lesion 38 hours after symptom onset, (B) Patient 2 had bilateral hippocampus lesions 53 hours 
after symptom onset and (C) Patient 3 had a left hippocampus lesion 2 hours after symptom onset. 

Figure 1
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Discussion
To date, only a few TGA cases associated with gastroscopy or 
GI endoscopy have been reported. However, most patients in 
these previously reported cases had vascular risk factors or prior 
medications before their endoscopy. Additionally, all patients 
had normal brain imaging without high signal lesions of the 
hippocampus, which may support neuro-radiological findings 
of TGA [17,18]. In contrast, all three of our patients presented 
hippocampal ischemic lesions on DWI of the brain. Additionally, 
to the best of my knowledge, the third patient in this report was 
the first case of TGA after colonoscopy without prior medication 
to be described in the English literature.

TGA was defined over 50 years ago [19], but the etiology and 
pathophysiology of this disorder are not completely understood 
[20]. Nevertheless, most precipitating events in the majority 
of TGA patients have been described as physical or emotional 
episodes, which have variable causes, including severe emotional 
stress, strenuous physical effort, acute pain, sharp temperature 
changes and sexual intercourse, among other activities.

Secondary TGA cases associated with some medical procedures 
or invasive treatments have been reported, including cerebral 
angiography [14-16], coronary angiography or angioplasty 
[21,22], transesophageal echocardiograms [23], saline- or drug-
induced transthoracic echocardiography [24,25], vertebral 
angioplasty/stenting [26], ablation therapy [27,28], and upper 
GI endoscopy [17,18]. Additionally, some case reports have 
described that certain anesthetic or erectile dysfunction drugs can 
cause secondary TGA [29-31]. However, most of the previously 
reported secondary TGA cases have normal brain imaging results, 
unlike our three cases with hippocampal ischemic lesions. We 
could presume the reason that MRI was delayed or performed 
inappropriately was that the previously recommended time 
window was 24-72 hours after the onset of TGA symptoms [2]. 
Other reports have described small punctate DWI lesions in the 
lateral aspects of the hippocampal formation that can also be 

detected before 48 hours after onset, as in our cases [3,32]. 

Generally, GI endoscopy procedures without prior medication 
can affect “Valsalva-like” activity and lead to a disturbance in 
venous blood flow due to intolerable nausea in the bent knee 
position produced by increased abdominal pressure. Published 
reports and hypotheses indicate that TGA could be caused by 
venous congestion accompanied by “Valsalva-like” activity 
[9,33,34]. Additionally, autonomic nervous system changes 
due to anxiety or rapid gastric dilation during the GI endoscopy 
procedure have been reported [35]. Based on these reasons and 
the clinical findings of our cases, a GI endoscopy without prior 
medication may lead to TGA, even though the pathophysiological 
mechanism of TGA is still not clear.

On the other hand, if amnestic patients have vascular risk factors 
including abnormal vascular systems, coronary heart disease, 
coagulopathy or other direct aggravating vascular factors, 
further evaluations for vascular systems and hidden risk factors 
of thromboembolism should be considered for differential 
diagnosis of various neurological disorders. Recently some studies 
described importance of differential diagnosis between ischemic 
amnesia and TGA [36], and new concepts of pathogenesis of 
impaired posterior circulation and development of the brainstem 
ischemia in traumatic cervical spinal cord injury [37,38].

Regardless of the causes and etiologies, occurrences of different 
forms of transient amnesia, including TGA, are not rare [39,40]. 
However, if the amnestic symptoms quickly improve without 
other neurological symptoms, accurate diagnoses are difficult to 
achieve because mild amnestic patients may not visit a hospital 
or a neurology practice, and patients may not undergo further 
evaluation for a differential diagnosis of amnesia after the 
symptoms improve. All three of our patients had relatively mild 
amnestic symptoms with a shorter duration than other previously 
reported cases, but due to the occurrence of amnesia, prompt 
clinical diagnosis and rapid DWI of the brain could confirm the 
clinical diagnosis of TGA after GI endoscopy.

Patients Characteristics 1 2 3 4 5 6 7
Sex Female Male Male Female Female Female Female

Age (years) 66 47 63 58 59 65 76

Type of endoscopy Upper GI
Endoscopy

Upper GI
Endoscopy Colonoscopy Gastroscopy Gastroscopy Gastroscopy Upper GI

Endoscopy
Vascular risk None None None HTNa None HLDb ASCc/TRd

Episode duration (hours) 5 7 1 7.5 15 8 12
Prior medication None None None None SBe SBe None

Pharyngeal lidocaine spray Yes Yes Yes Yes Yes Yes Yes
Initial MMSEf 29 30 30

Hippocampal ischemic 
 lesion (on diffusion MRI) Yes Yes Yes Normal Normal Normal Not checked

Location of hippocampal  
 ischemic lesion Left Bilateral Left -- -- -- --

Time of MRI from 
 onset of TGA (hours) 38 53 2 Unknown 120 288 --

Reference Our study Our study Our study [17] [17] [17] [18] 
aHypertension, bHyperlipidemia, cAtherosclerosis, dTricuspid Regurgitation, eScopolamine Butylbromide,  fMini-Mental Status Examination.

Table 1 Summary of the clinical features and MRI findings for TGA after GI endoscopy.
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Conclusion
Therefore, even without prior medication, GI endoscopy may 
precipitate TGA, as shown in these cases. Furthermore, if patients 
exhibit amnesia after a GI endoscopy, TGA must be considered 
in the initial differential diagnosis. In addition to neurologists, GI 
healthcare providers should also consider promptly performing 

an MRI including DWI for clinical confirmation of the diagnosis 
of TGA.
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