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Abstract
Background. Transient global amnesia (TGA) is a rare, benign condition characterised by a sudden deficit of anterograde and 
retrograde memory that usually lasts for a few hours and is not accompanied by other focal neurological symptoms or signs. 
Its aetiology is still unclear. Various events or activities may trigger TGA. Evidence of seasonal variations in the appearance of 
TGA is inconsistent.

Methods. We retrospectively analysed the medical history of 114 adult patients with diagnosed TGA, hospitalised at two neu-
rology departments in Wrocław from 2008 to 2014. We reviewed risk factors, trigger points, and occurrence in each month of 
the year in our patient population.

Results. Over this seven-year period, 114 patients were diagnosed with TGA. The annual occurrence ranged from 13 to 22 
hospitalisations. The mean age of the patients was 64 years. There were 36 TGA events in men and 78 in women. TGA occurred 
most frequently in spring (36%) and summer (30%), with the incidence peaking during March.

Conclusions. Our findings suggest that there is a relationship between the season of the year and the probability of TGA.
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Introduction

Transient global amnesia (TGA) is a rare condition 
characterised by a sudden deficit of anterograde and retro-
grade memory that lasts up to 24 hours. The episodes are 
sudden, transient, benign and not accompanied by other 
neurological symptoms [1]. The incidence varies between 
3 and 8 cases per 100,000 people per year; the majority of 
cases occur in people aged between 50 and 70 years and 
only rarely in patients younger than 40 [2]. The rate of 
recurrent attacks within one year varies between 6% and 
10% [3]. The aetiology and pathomechanism of TGA are 
not clearly defined. Transient ischaemic attack (TIA), ve-
nous congestion with subsequent ischaemia, epilepsy, and 

migraine have been suggested as possible causes [3–5]. 
Magnetic resonance imaging (MRI) studies indicate that 
CA1 neurons of the hippocampal area play a role in the 
pathomechanism of TGA [6–9]. These areas are sensitive to 
metabolic stress, oxidative stress, and cytotoxic glutamate. 
One in three patients experiences a preceding event imme-
diately before a TGA episode, especially emotional stress, 
physical activity, acute pain, or immersion in cold water [3]. 
Atmospheric factors such as air pollution, UV radiation, 
temperature, and air pressure also play an important role 
in the pathogenesis of TGA.

The aim of this study was to evaluate the seasonality of 
TGA and the possible influence of the seasons on the inci-
dence of TGA.
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Material and methods

We retrospectively analysed the medical history of 
114 adult patients with diagnosed TGA, hospitalised at two 
departments of neurology in Wrocław between 1 January 
2008 and 31 December 2014. TGA was diagnosed according 
to the criteria created by Hodge and Warlow in 1990 (Tab. 1) 
[10]. All participants in the study underwent a neurological 
examination, brain CT scan without contrast, laboratory tests, 
EEG, and Doppler scanning of vessels. We excluded patients 
with transient ischaemic attack (TIA) and stroke. 

In addition, in 2016 patients who had experienced a TGA 
in the previous one to seven years were sent a questionnaire 
asking about their vascular diseases and past TGA incidents. 

Ethical approval and patient consent were not required.
All analyses were performed using Statistica 10 software. 

Pearson’s chi-square test was used for categorical variables. The 
threshold of statistical significance was α = 0.05.

Results

TGA was diagnosed in 114 patients (78 women, 36 men) 
with a mean age of 64.3 ± 10.52 years (range 27–87) and 
with a median of 63.0. In our group, the annual occurrence 
of TGA ranged from 13 to 22 hospitalisations. Table 2 shows 

the demographics, basic clinical data, and risk factors. Loss 
of memory lasted between 30 minutes and 13 hours. A pre-
cipitating event was noted in 37 cases (65.6%). In 21 patients, 
an increase of blood pressure may have been the triggering 
factor. In other cases, the attacks were precipitated by stressors 
such as physical activity, medical appointment, insect bite, 
trauma, exposure to the sun, sauna, gastroscopy, headache, 
and nutritional factors. 

According to the modified Rankin scale, all patients had 
a score of 0. In 63.1% of the cases (72 patients) the neurological 
examination was normal. The remaining patients had some 
abnormalities. The most common abnormality was weakened 
ankle jerk reflex. Nineteen patients who had suffered TGA 
in the summer had an abnormal neurological state, in most 
cases asymmetrical deep tendon reflexes without paresis. 
Non-contrast head CT performed on admission was normal 
in 46.5% of the patients. The remaining 53.5% of patients had 
changes in the white matter characteristic of cerebral small 
vessels disease.

 Figures 1 and 2 show, respectively, the incidence of TGA in 
each month and season. The highest incidence was during the 
spring and summer months, with the peak incidence occurring 
during March (17 patients) and the lowest rate in September 
(five patients) (Tab. 3). Seasonal peaks in the incidence of TGA 
were noted in spring and summer (Tab. 4).

Table 1. Criteria of TGA according to Hodge and Warlow [2]

Sudden anterograde and retrograde amnesia in the presence of 
witnesses of the event

No disturbance of consciousness; awareness of personal identity is 
preserved

Cognitive impairment limited to amnesia

No focal neurological signs

Exclusion of head or neck injury, or other causes of amnesia; lack of 
epilepsy in medical history

Attack resolves within 24 hours

Table 2. Demographic data of patients

Time of observation: 2008–2014

n = 114, mean age 64.32 ± 10.52 years

F: n = 78, mean age 65.36 ± 10.29 years

M: n = 36; mean age 62.06 ± 10.80 years

Risk factors

Hyperten-
sion

Diabetes Ischaemic 
disease 

Thyroid  
dysfunction

Hyper-
lipidemia

61 / 114 5 / 114 13 / 114 15 / 114 30 / 114

Figure 1. Incidence of TGA per month
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 The Chi-square test indicates the largest incidence in the 
spring and summer months (p = 0.013). There was a predomi-
nance of women in all months of the year except for May and 
December. Among women, the largest (30%) incidence of TGA 
was in summer and in spring; among men more than 40% of 
incidence took place in spring (Fig. 3). 

Based on the 37 questionnaire results, recurrent TGA oc-
curred in three cases, one person had ischaemic stroke, and 
one case occurred with transient ischaemic attack.

Discussion

TGA is a neurological disorder with an unknown and 
complex pathogenesis. Its mechanisms are still unclear, inclu-
ding vascular aetiology, seizure and migraine. The presence 
of focal-high-signals abnormalities in the hippocampus on 
diffusion-weighted imaging (DWI) is very suggestive of TGA 
[11, 12]. The frequency of DWI signal abnormalities in patients 
with TGA varies widely, from 0% to 84% [13]. Also, silent small 
lacunar infarcts are detectable on conventional MRI [14, 15].

 Its seasonal appearance, with a peak in March (which 
was confirmed in our retrospective study), may imply an 
atmospheric influence. In a six-year study involving a group 
of 223 patients in northern Italy, Akkawi et al found the peak 
incidence to be in the autumn–winter period, which indi-
cates a correlation with low temperatures [16]. By contrast, 
the authors of an Israeli study observed an increase in TGA 
incidence in the winter-spring months, peaking in December 
and March [17]. These differences may result from different 
geographical locations or the coexistence of other atmospheric 
factors. We know from electrophysiological and biochemical 
studies that several functions of the nervous system change 
periodically. It has also been confirmed that the morbidity of 
several diseases is dependent on meteorological and climato-
logical factors. The meteorological factors activate the auto-
nomic nervous system, which may lead to certain diseases or 
exacerbate some symptoms by affecting the homeostasis. The 
climatological factors that are present in a given geographical 
region may stimulate a disease or weaken the human organism. 
In epidemiological studies, it has been shown that as much as 
90% of strokes are correlated with the movement of weather 
fronts [18]. Seasonal diseases include depression (peaking 
in autumn-winter), epilepsy, and vascular brain disorders. 
Migraine is dependent on daily as well as annual cycles (with 
the peak in January) and atmospheric factors (for example, 
local winds). Multiple sclerosis patients have symptoms that 
change throughout the day. This disease is also known to 
spread differently in different geographic locations. Vascular 

Table 3. Percentage of TGA incidence according to season

Season Mean Convidence 
interval

Median STD

Winter 17.4 9.5–25.4 21 8.6

Spring 34.4 21.4–47.5 30 14.1

Summer 30.9 18.5–43.4 35 13.4

Autumn 17.2 7.5–26.9 17 10.5

Table 4. Percentage of TGA incidence according to month

Mean Convidence 
interval

Median STD

Jan 6.4 1.4–11.3 7.1 5.4

Feb 5.0 0–11.6 0.0 7.1

Mar 14.3 3.8–24.8 11.1 11.4

Apr 10.3 3.1–17.4 14.3 7.7

May 9.9 6.5–13.3 9.1 3.7

Jun 13.1 3.2–23.1 14.3 10.7

Jul 10.5 0–22.9 0.0 13.4

Aug 7.3 2.7–11.8 7.1 4.9

Sep 5.0 1.8–8.3 7.1 3.5

Oct 5.7 1.1–10.3 5.6 5.0

Nov 6.5 2.2–10.8 5.6 4.7

Dec 6.0 0–12.6 7.1 7.2

Figure 2. Incidence of TGA per season Figure 3. Incidence of TGA per gender (F/M) and season
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brain diseases are dependent on meteorological factors, such 
as air temperature and pressure [19, 20]. Haemorrhagic and 
subarachnoid strokes are also seasonal diseases, with peak 
incidence in autumn and winter [21].

In our TGA patient group, there were significantly more 
women than men (similar to other studies e.g. Melo et al. 
1992, Lauria et al. 1997, and Keret et al. 2016) [17, 22, 23]. 
The relationship between patient gender and TGA is very 
unclear. Brigio et al. observed a higher incidence among men 
[24]. Other studies found no correlation. TGA-precipitating 
factors were observed only in 30% of the patients, and they 
were higher blood pressure and increased stress. In other 
studies, such factors were observed in 50–90% of the patients 
[6, 25]. Surveys have not shown an increased risk of recurrent 
TGA (similarly as with other vascular diseases).

In our study, the most frequent TGA comorbidity was 
hypertension, present in 54% of the patients. Epidemiological 
studies do not clarify which vascular disease risk factors are 
significant for TGA (unlike for stroke and TIA). Nevertheless, 
the following factors are thought to increase the likelihood of 
TGA: hypertension, diabetes, hypercholesterolemia, migraine, 
and psychological factors [3, 5]. In addition, Patoni mentions 
personality disorders, emotional instability and depressive 
anxiety, and a history of psychiatric disease in the family [26].

Our study confirmed the seasonal character of TGA, and 
the potential influence of geographic location and climate. The 
seasonality of TGA requires more clinical research in coopera-
tion with weather stations in order to precisely determine the 
air pressure, humidity, and temperature fluctuations.

Conflict of interest: There is no conflict of interest in this 
publication.
Funding: This publication was prepared with no external so-
urces of funding. We declare that none of the authors have any 
financial agreement with any organisation or other financial 
relationships (e.g. stock ownership in medically-related fields, 
intellectual property rights, consultancies, advisory boards, 
expert testimony, employment partnerships contracts, honoraria, 
royalties grants) now or in the past three years, either related or 
unrelated to the current research.

References:

1. Szabo K. Front Neurol Neurosci. 2014; 34: 143–9.
2. Hodges JR, Warlow CP. The aetiology of transient global amnesia. 

A case-control study of 114 cases with prospective follow-up. Brain. 
1990; 113 ( Pt 3): 639–657, doi: 10.1093/brain/113.3.639, indexed 
in Pubmed: 2194627.

3. Owen D, Paranandi B, Sivakumar R, et al. Classical diseases revisited: 
transient global amnesia. Postgrad Med J. 2007; 83(978): 236–239, 
doi: 10.1136/pgmj.2006.052472, indexed in Pubmed: 17403949.

4. Quinette P, Guillery-Girard B, Dayan J, et al. What does transient global 
amnesia really mean? Review of the literature and thorough study of 
142 cases. Brain. 2006; 129(Pt 7): 1640–1658, doi: 10.1093/brain/
awl105, indexed in Pubmed: 16670178.

5. Hunter G. Transient global amnesia. Neurol Clin. 2011; 29(4): 1045–
1054, doi: 10.1016/j.ncl.2011.07.004, indexed in Pubmed: 22032672.

6. Bartsch T, Deuschl G. Transient global amnesia: functional anatomy 
and clinical implications. Lancet Neurol. 2010; 9(2): 205–214, doi: 
10.1016/S1474-4422(09)70344-8, indexed in Pubmed: 20129169.

7. Spiegel DR, Mccroskey AL, Deyerle BA. A Case of Transient Global 
Amnesia: A Review and How It May Shed Further Insight into the Neu-
robiology of Delusions. Innov Clin Neurosci. 2016; 13(3-4): 32–41, 
indexed in Pubmed: 27354927.

8. Calabresi P, Centonze D, Pisani A, et al. Synaptic plasticity in the 
ischaemic brain. Lancet Neurol. 2003; 2(10): 622–629, indexed in 
Pubmed: 14505584.

9. Kosuge Y, Imai T, Kawaguchi M, et al. Subregion-specific vulnera-
bility to endoplasmic reticulum stress-induced neurotoxicity in rat 
hippocampal neurons. Neurochem Int. 2008; 52(6): 1204–1211, 
doi: 10.1016/j.neuint.2007.12.010, indexed in Pubmed: 18280615.

10. Hodges JR, Warlow CP. Syndromes of transient amnesia: towards 
a classification. A study of 153 cases. J Neurol Neurosurg Psychiatry. 
1990; 53(10): 834–843, doi: 10.1136/jnnp.53.10.834, indexed in 
Pubmed: 2266362.

11. Enzinger C, Thimary F, Kapeller P, et al. Transient global amnesia: dif-
fusion-weighted imaging lesions and cerebrovascular disease. Stroke. 
2008; 39(8): 2219–2225, doi: 10.1161/STROKEAHA.107.508655, 
indexed in Pubmed: 18583561.

12. Alberici E, Pichiecchio A, Caverzasi E, et al. Transient global amnesia: 
hippocampal magnetic resonance imaging abnormalities. Funct Neu-
rol. 2008; 23(3): 149–152, indexed in Pubmed: 19152736.

13. Huber R, Aschoff AJ, Ludolph AC, et al. Transient Global Amnesia. Evi-
dence against vascular ischemic etiology from diffusion weighted ima-
ging. J Neurol. 2002; 249(11): 1520–1524, doi: 10.1007/s00415-
002-0881-3, indexed in Pubmed: 12420091.

14. Himeno T, Kuriyama M, Takemaru M, et al. Vascular Risk Factors and 
Internal Jugular Venous Flow in Transient Global Amnesia: A Study 
of 165 Japanese Patients. J Stroke Cerebrovasc Dis. 2017; 26(10): 
2272–2278, doi: 10.1016/j.jstrokecerebrovasdis.2017.05.010, inde-
xed in Pubmed: 28669658.

15. Güngör Tunçer Ö, Aksay Koyuncu B, Vildan Okudan Z, et al. Vascular Is-
chemia as a Cause of Transient Global Amnesia: A Patient Series. Noro 
Psikiyatr Ars. 2015; 52(1): 59–63, doi: 10.5152./npa.2015.7444, 
indexed in Pubmed: 28360677.

16. Akkawi NM, Agosti C, Grassi M, et al. Weather conditions and transient 
global amnesia. A six-year study. J Neurol. 2006; 253(2): 194–198, 
doi: 10.1007/s00415-005-0952-3, indexed in Pubmed: 16133724.

17. Keret O, Lev N, Shochat T, et al. Seasonal Changes in the Incidence of 
Transient Global Amnesia. J Clin Neurol. 2016; 12(4): 403–406, doi: 
10.3988/jcn.2016.12.4.403, indexed in Pubmed: 27095523.

18. Nyquist PA, Brown RD, Wiebers DO, et al. Circadian and seasonal 
occurrence of subarachnoid and intracerebral hemorrhage. Neuro-
logy. 2001; 56(2): 190–193, doi: 10.1212/wnl.56.2.190, indexed in 
Pubmed: 11160954.

19. Fares A. Winter cardiovascular diseases phenomenon. N Am J Med 
Sci. 2013; 5(4): 266–279, doi: 10.4103/1947-2714.110430, indexed 
in Pubmed: 23724401.

20. Wang X, Cao Y, Hong D, et al. Ambient Temperature and Stroke Oc-
currence: A Systematic Review and Meta-Analysis. Int J Environ Res 
Public Health. 2016; 13(7), doi: 10.3390/ijerph13070698, indexed 
in Pubmed: 27420077.

21. de Steenhuijsen Piters WAA, Algra A, van den Broek MFM, et al. 
Seasonal and meteorological determinants of aneurysmal subarach-

http://dx.doi.org/10.1093/brain/113.3.639
https://www.ncbi.nlm.nih.gov/pubmed/2194627
http://dx.doi.org/10.1136/pgmj.2006.052472
https://www.ncbi.nlm.nih.gov/pubmed/17403949
http://dx.doi.org/10.1093/brain/awl105
http://dx.doi.org/10.1093/brain/awl105
https://www.ncbi.nlm.nih.gov/pubmed/16670178
http://dx.doi.org/10.1016/j.ncl.2011.07.004
https://www.ncbi.nlm.nih.gov/pubmed/22032672
http://dx.doi.org/10.1016/S1474-4422(09)70344-8
https://www.ncbi.nlm.nih.gov/pubmed/20129169
https://www.ncbi.nlm.nih.gov/pubmed/27354927
https://www.ncbi.nlm.nih.gov/pubmed/14505584
http://dx.doi.org/10.1016/j.neuint.2007.12.010
https://www.ncbi.nlm.nih.gov/pubmed/18280615
http://dx.doi.org/10.1136/jnnp.53.10.834
https://www.ncbi.nlm.nih.gov/pubmed/2266362
http://dx.doi.org/10.1161/STROKEAHA.107.508655
https://www.ncbi.nlm.nih.gov/pubmed/18583561
https://www.ncbi.nlm.nih.gov/pubmed/19152736
http://dx.doi.org/10.1007/s00415-002-0881-3
http://dx.doi.org/10.1007/s00415-002-0881-3
https://www.ncbi.nlm.nih.gov/pubmed/12420091
http://dx.doi.org/10.1016/j.jstrokecerebrovasdis.2017.05.010
https://www.ncbi.nlm.nih.gov/pubmed/28669658
http://dx.doi.org/10.5152./npa.2015.7444
https://www.ncbi.nlm.nih.gov/pubmed/28360677
http://dx.doi.org/10.1007/s00415-005-0952-3
https://www.ncbi.nlm.nih.gov/pubmed/16133724
http://dx.doi.org/10.3988/jcn.2016.12.4.403
https://www.ncbi.nlm.nih.gov/pubmed/27095523
http://dx.doi.org/10.1212/wnl.56.2.190
https://www.ncbi.nlm.nih.gov/pubmed/11160954
http://dx.doi.org/10.4103/1947-2714.110430
https://www.ncbi.nlm.nih.gov/pubmed/23724401
http://dx.doi.org/10.3390/ijerph13070698
https://www.ncbi.nlm.nih.gov/pubmed/27420077


216

Neurologia i Neurochirurgia Polska 2019, vol. 53, no. 3

www.journals.viamedica.pl/neurologia_neurochirurgia_polska

noid hemorrhage: a systematic review and meta-analysis. J Neurol. 
2013; 260(2): 614–619, doi: 10.1007/s00415-012-6687-z, indexed 
in Pubmed: 23070464.

22. Melo TP, Ferro JM, Ferro H. Transient global amnesia. A case con-
trol study. Brain. 1992; 115 Pt 1: 261–270, doi: 10.1093/bra-
in/115.1.261, indexed in Pubmed: 1559158.

23. Lauria G, Gentile M, Fassetta G, et al. Transient global amnesia and 
transient ischemic attack: a community-based case-control study. 
Acta Neurol Scand. 1998; 97(6): 381–385, indexed in Pubmed: 
9669471.

24. Brigo F, Lochner P, Tezzon F, et al. Incidence of transient global amne-
sia in Merano, province of Bolzano, Italy. Acta Neurol Belg. 2014; 
114(4): 293–296, doi: 10.1007/s13760-014-0281-3, indexed in 
Pubmed: 24515914.

25. Lewis SL. Aetiology of transient global amnesia. Lancet. 1998; 
352(9125): 397–399, doi: 10.1016/S0140-6736(98)01442-1, inde-
xed in Pubmed: 9717945.

26. Pantoni L, Bertini E, Lamassa M, et al. Clinical features, risk fac-
tors, and prognosis in transient global amnesia: a follow-up stu-
dy. Eur J Neurol. 2005; 12(5): 350–356, doi: 10.1111/j.1468-
-1331.2004.00982.x, indexed in Pubmed: 15804264.

http://dx.doi.org/10.1007/s00415-012-6687-z
https://www.ncbi.nlm.nih.gov/pubmed/23070464
http://dx.doi.org/10.1093/brain/115.1.261
http://dx.doi.org/10.1093/brain/115.1.261
https://www.ncbi.nlm.nih.gov/pubmed/1559158
https://www.ncbi.nlm.nih.gov/pubmed/9669471
http://dx.doi.org/10.1007/s13760-014-0281-3
https://www.ncbi.nlm.nih.gov/pubmed/24515914
http://dx.doi.org/10.1016/S0140-6736(98)01442-1
https://www.ncbi.nlm.nih.gov/pubmed/9717945
http://dx.doi.org/10.1111/j.1468-1331.2004.00982.x
http://dx.doi.org/10.1111/j.1468-1331.2004.00982.x
https://www.ncbi.nlm.nih.gov/pubmed/15804264

	_GoBack
	_GoBack

