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ABSTRACT 

 

Background and Purpose: The prevalence of hippocampal lesions such as hippocampal infarcts 

have not been studied in detail even though  hippocampal alterations are known to be associated 

with various clinical conditions such as age related degenerative disorders and epilepsy.  

Methods: Here we defined the hippocampal infarcts and assessed the prevalence of this lesion in 

large unselected population of 1245 subjects age ranging from 1 to 99 years (mean age 79±1 

S.E.M). Furthermore, we assessed the association of these lesions with various cardio- and cerebro-

vascular disorders and other neurodegenerative lesions.   

Result: The prevalence of hippocampal infarct in the study population of 1245 subjects was 12%, 

increasing to 13% when only those with a clinically diagnosed cognitive impairment (n=311) were 

analyzed. Large hemispheric brain infarcts were seen in 31% of the study subjects and these lesions 

were strongly associated with cardiovascular risk factors such as hypertension (43%), coronary 

disease (32%), myocardial infarct (22%), atrial fibrillation (20%) and heart failure (20%). In 

contrast, hippocampal infarcts displayed a significant association only with large hemispheric brain 

infarct, heart failure and cardiovascular index as assessed post-mortem.  It is noteworthy that only 

widespread hippocampal infarcts were associated with clinical symptoms of cognitive impairment 

or epilepsy.    

Conclusion: The surprisingly low prevalence of 12% of hippocampal infarcts in aged population 

found here and the failure to detect an association between this lesion and various cerebro- cardio-

vascular lesions is intriguing. Whether susceptibility to ischemia in line with susceptibility to 

neuronal degeneration in this region is influenced by still undetermined risk- factors need further 

investigation. Furthermore it should be noted that the size of the hippocampal tissue damage, i.e. 

small vs. large cystic infarcts is of significance regarding clinical alterations.  
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INTRODUCTION 

   

The hippocampal formation is a central part of the limbic system and it is a crucial brain structure 

for memory functions (Braak et al. 1996, Amaral et al. 2007). The susceptibility of specific neurons 

within hippocampus to insults such as anoxia, ischemia and hypoglycemia has been documented in 

both humans and animal models (Schmidt-Kastner and Freund 1991, Harry and d’Hellencourt 

2003). Experimental animal studies have shown that in particular damage affecting the cornu 

Ammonis (CA) 1 subfield can occur as a result of chronic cerebrovascular insufficiency (de la Torre 

et al. 1992). It is well acknowledged that the hippocampal formation is also affected in many 

primary age-related neurodegenerative diseases (DelaCourte et al. 2002, Braak et al. 1999, Tolnay 

and Clavaguera 2004).  

 

As far as we are aware, studies on the prevalence of hippocampal infarcts, i.e., lesions caused by 

blockage of the tissues blood supply, in a large unselected post-mortem material including both 

cognitively intact and impaired subjects are largely lacking. Furthermore, there are few reliable 

assessments of the association between various cardiovascular diseases and hippocampal infarcts. 

 

Thus the aim of this study was to investigate the prevalence of hippocampal infarcts in a large post-

mortem material, including subjects with and without cognitive impairment and to correlate our 

findings with the clinical data with the emphasis on cardio- and cerebro-vascular diseases. 
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MATERIALS AND METHODS 

 

Subjects 

 

The working order of this study is delineated in the flowchart (Figure 1). Overall, 1245 subject had 

undergone a clinical autopsy including an examination of the brain during the years 1995-2005, in 

the Kuopio University Hospital, unit of pathology.  The material consisted of subjects from a 

longitudinal follow-up study of dementia of Alzheimer's type,  of individuals from a prospective 

longitudinal clinical study of ageing, of a cohort of consecutive clinical post-mortem cases collected 

for a single year and a sample of Brain Bank material that were not a part of any other previously 

mentioned study (Parkkinen et al 2001).  

Neuropathological assessment 

According to the standard dissection protocol used in the Kuopio University Hospital, the brains 

were weighed, and then immersed for at least one week in 10% buffered formalin solution. Before 

the brains were cut, they were grossly evaluated and the severity of atherosclerosis of the arterial 

circle of Willis was graded on a 4-step scale, i.e.none- no atherosclerotic plaques were seen, mild-

scattered atherosclerotic plaques were seen particularly in areas of bifurcations, moderate - 

atherosclerotic changes were obvious as well as focal lesions such that lumen obliteration of up to 

50% was noted and severe - most of the vasculature was affected and focal lesions sufficient to 

cause lumen obliteration of up to 75% noted.  

Subsequently, the brains were cut into 1 cm thick coronal slices and grossly visible lesions were 

assessed on all fixed coronal slices.  

Grossly apparent hemispheric brain infarcts were noted according to their location and the primary 

supplying cerebral artery: Anterior cerebral artery (ACA), medial cerebral artery (ACM), posterior 
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cerebral artery (ACP) or cerebellar arteries. In addition, it was noted whether the gross lesions were 

located in the “watershed” areas.  

 

A cardiovascular index (CVI) was calculated as described earlier (Alafuzoff et al. 1999) from data 

found in the autopsy records. The CVI was a score ranging from 0 to 15, based on the 

semiquantitative estimation of grossly apparent cardiovascular pathology at autopsy (Table 1).  

 

From all cases, brain specimens were taken from at least 16 cortical and subcortical regions. These 

16 samples were taken routinely from the macroscopically non-affected side. The brain specimens 

were embedded in paraffin, cut into 7 µm-thick sections and stained routinely applying 

haematoxylin and eosin (HE) stain. In this study the posterior hippocampal section was taken at the 

level of lateral geniculate body including the whole of Ammons horn and subiculum. The section 

was taken from the macroscopically non-affected or in cases without grossly notable lesions from 

the right hemisphere and was investigated for the presence or absence of infarcts as visualized with 

the HE stain.   

 

A hippocampal infarct was defined as the area in which the neuropil was either relatively preserved 

or loosened with vacuolization. The vacuoles could merge and have formed cystic spaces of various 

sizes ranging from 0.01 to a few millimetres in diameter. The margins of this lesion towards the 

intact grey matter could display rounded edges. Within the lesions, occasional or numerous 

haemosiderin-containing macrophages or prominent vascular proliferation or gliosis can be noted.  

In these analyses, the subjects with infarcts were sub-grouped into those with small microscopic 

infarcts and those with large confluent cystic lesion affection the whole of CA1 region.   
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Microscopic infarcts elsewhere than in hippocampus were searched for from all sampled sections 

including specimens taken from frontal, temporal, parietal, precentral, occipital cortices, gyrus 

cinguli, striatum, basal forebrain including amygdala, thalamus and midbrain including 

substantia nigra, pons including locus ceruleus, medulla, vermis and cerebellar cortex.   

 

Clinical assessment 

In order to harmonize the material from a clinical point, all cases included in the study (Figure 1) 

with a primary or metastatic brain tumour, infectious disease in the central nervous system or those 

who had suffered from a ruptured aneurysm were excluded. 

The clinical data was collected retrospectively from the autopsy referrals and when needed from the 

original medical records. The clinical parameters that were monitored were the presence/absence of 

common cardiovascular and metabolic alterations, i.e.  arterial hypertension (HT),  peripheral artery 

disease (PAD) in the  lower extremities, coronary disease (CD), myocardial infarct (MI), atrial 

fibrillation (AF), heart failure (HF), transient ischemic attacks (TIA), stroke, diabetes mellitus (DM) 

both type I and type II. The diagnosis of dementia, below given as cognitive impairment (CI), was 

based on NINCDS-ADRDA (McKhann et al. 1984) and DSM-III-R criteria. However, some of the 

cases, which had been classified as non-demented, may have displayed mild cognitive impairment 

that had not been recognised during their lifetime, though it is unlikely that the presence of full 

blown dementia would have been overlooked.  Furthermore, it was recorded if the medical records 

showed any indications if the subjects had ever suffered from epilepsy. 

  

Immunohistochemistry 

Hyperphosphorylated τ (HPι), β-amyloid (Aβ) and α-synuclein (αS) pathology were visualized by 

immunohistochemical (IHC) methods. Details regarding the staining procedures are given in table 

2. HPι immunoreactivity was assessed in three sections (hippocampal section, temporal and 
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occipital cortices) and the results are given as an Alzheimer’s disease related HPι stage (Braak et al. 

2006, Alafuzoff et al. 2008), Aβ parenchymal aggregates and cerebral amyloid angiopathy (CAA) 

were assessed as being absent or present in at least one of the three cortical sections investigated 

(frontal, parietal and temporal cortices) and αS was assessed as being absent or present in at least 

one of three neuroanatomical regions assessed (dorsal motor nucleus of vagus, substantia nigra, 

amygdaloid nucleus).    

 

Statistical analysis 

The statistical analysis was conducted with SPSS 16 for Windows. Differences between the study 

group and controls were tested applying t-test, Fisher’s exact test and the nonparametric Mann-

Whitney U test. The association between various parameters was assessed by logistic regression 

analysis employing odds ratio with the 95% confidence interval. 
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RESULTS 

 

An infarct in hippocampus as defined here was identified in 150 cases (12%) out of the 1245 cases. 

Agreement regarding the assessment of hippocampal pathology i.e. infarct or no infarct was 76% 

when four independent neuropathologists reassessed the haematoxylin-eosin stained sections. In 

116 subjects out of these 150 all of the data required for this study was available and their mean age 

±S.E.M at death was 79±1 years. The mean age of the control group, 96 subjects, lacking a 

hippocampal infarct was 75±1 years. The distribution of gender and the brain weights did not differ 

statistically between these two groups. In the following analysis the material was divided into three 

age groups 54-65, 66-80 and 81-95 years of age. Out of the original 1245 subjects, 311 (25%) had 

displayed cognitive impairment during their lifetime. Forty (13%) of these 311 cognitively impaired 

subjects displayed an infarct in hippocampus.  

 

The prevalences of cardiovascular diseases, diabetes mellitus, cognitive impairment and epilepsy in 

the study groups are summarized in tables 3 and 4. In subjects with hippocampal infarct (Table 3) 

heart failure was significantly (p<0.05) more common when compared with the control group (29% 

vs. 16%). The prevalence of stroke was significantly higher (p<0.05) in subjects with hippocampal 

infarct when compared with controls (29% vs. 16%) difference being highest in the youngest group 

(44% vs 5%). This difference however disappeared in the oldest age group. Hippocampal infarct 

was seen in 69% of subjects with clinical stroke and in 71% of subjects with grossly apparent 

hemispheric lesions. There were no significant differences when the prevalences of peripheral 

artery disease in the lower extremities, coronary disease, myocardial infarct, atrial fibrillation, 

transient ischemic attacks and diabetes mellitus were compared.  
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The prevalence of hypertension, peripheral artery disease in the lower extremities, heart disease 

such as coronary disease, myocardial infarct, atrial fibrillation and heart failure in 49 subjects with 

clinical diagnosis of stroke was here 45%, 8%, 35%, 20%, 20% and 18%, respectively. 

 

The neuropathological investigation revealed that the prevalence of the above risk factors in the 65 

subjects with a grossly notable cerebral infarct, i.e. neuropathologically verified stroke, was 43%, 

6%, 32%, 22%, 20%, 20%, respectively. 

 

The prevalences of cognitive impairment and epilepsy were comparable in the subjects with and 

without hippocampal infarcts (Table 4).  Cognitive impairment was present in 56 % of subjects with 

a large cystic infarct when compared with 31% in subjects with small infarcts. Twenty two percent 

of subjects with large cystic infarcts had suffered from epilepsy, a frequency that was significantly 

different (p<0.05) when compared with the 3 percent of subjects with small infarcts.  

 

Postmortem findings, including detailed neuropathological findings are summarized in tables 5 and 

6. The CVI was significantly (p<0.01) higher (9.3±0.2 and 8.4±0.3) in subjects with a hippocampal 

infarct when compared with controls. The prevalences of gross and microscopic infarcts elsewhere 

than in hippocampus were significantly (p<0.01 and p<0.05) higher in subjects with a hippocampal 

infarct (40% vs. 20% and 49% vs. 34%).  

 

There were no statistically significant differences when the primary arterial distribution or the 

hemispheric localization of the gross infarcts was analyzed between subjects with and without 

hippocampal infarcts. The number and distribution of “watershed” infarcts did not differ between 

the two groups.  The gross cerebral infarcts were less commonly multiple in subjects without 
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hippocampal infarcts (26% vs. 37%) however this difference was not statistically significant. The 

prevalence of lacunar state changes did not differ significantly between the two groups.  

 

There were no significant differences in the presence of αS, Aβ and CAA in subjects with or 

without a hippocampal infarct. The AD related HPτ stage did not differ significantly between the 

two study groups.   

 

Logistic regression analysis adjusted for confounding factors included in this study revealed that the 

age at death differed significantly between the subjects with and without a hippocampal infarct 

(p=0.04). 
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DISCUSSION 

 

Here we report that the prevalence of a hippocampal infarct, i.e. vascular lesion, is seen in 12% of 

subjects in a large unselected postmortem material including as many as 1245 subjects. To our 

knowledge this is the first report assessing the prevalence of hippocampal vascular lesions in an 

large unselected human postmortem material. Previous studies reporting the prevalence of 

hippocampal lesions have in general included a selected patient cohort, i.e. subjects with a clinical 

disorder such as cognitive impairment. Thus, hippocampal microinfarcts have been reported to be 

seen in as many as 44% of subjects with both AD and cerebral infarcts (Del Ser et al. 2005). Out of 

our original 1245 cases, only 25% had displayed cognitive impairment during their lifetime and out 

of these in only 13 % was hippocampal infarct as defined here seen. Thus the prevalence of 

hippocampal infarct in our study differs significantly from the values reported previously (Del Ser 

et al. 2005). There are some issues that might partly explain these differences.  Firstly, a selection 

bias might alter the results. In 2001, it was reported that the prevalence of αS pathology was 

significantly altered by the selection strategy such that it could range from 8-27% (Parkkinen et al. 

2001). Secondly, most previous reports lack a detailed definition of the hippocampal lesion being 

assessed. In age related degenerative disorders such as AD and frontotemporal lobar degeneration, 

the hippocampus is severely affected and this has been described by many investigators as a 

hippocampal sclerosis due to the degenerative process (Amador-Ortiz et al 2007 ). This type of 

lesion might be difficult to differentiate from a true vascular alteration. More importantly these two 

lesions might well coexist and thus making the differentiation even more difficult.  Here we 

included only those cases that displayed an indisputable vascular hippocampal lesion and thus cases 

with cell loss within the CA1 region without changes in the neuropil were not included.  Thirdly, in 

this study we carried out a histological assessment of hippocampus unilaterally and assessed only 
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the posterior art at the level of geniculate body. Whether hippacampus was histologically assessed 

uni- or bilaterally in the referred study with higher percentage of cases with lesions is not clear.  

 

Cardiovascular diseases including hypertension, peripheral artery disease in the lower extremities, 

various heart and cerebrovascular diseases are considered as risk factors for large brain infarcts and 

stroke (Allen and Bayraktutan 2008, Aronow 2008). In line with previous reports, the 

cardiovascular risk factors studied here were strongly associated with clinical stroke and/or grossly 

apparent cerebral infarcts.  

 

In our material the hippocampal infarcts were seen in 69% of subjects with clinical stroke and in 

71% of subjects with grossly apparent hemispheric lesions. Thus there was an association between 

stroke/grossly apparent infarct and hippocampal lesions. The association found between stroke and 

hippocampal infarcts might not only be related to an alteration in the cerebral circulation in the 

event of a stroke, but might be explained by the fact that the hippocampus is located in the uncal 

area. The increased intracranial pressure due to a supratentorial lesion, i.e. large infarct, increases 

the pressure in the tentorial slit altering the circulation to the hippocampus leading to a hippocampal 

lesion.    

 

In line with the above, there was an association between heart failure and hippocampal lesions that 

also was most evident in the youngest age group. Heart failure is frequently associated with 

respiratory insufficiency and thus the combination of circulatory failure and hypoxia might explain 

the frequent finding of hippocampal infarcts in this group (Agostoni et al 2007).  

 

To our surprise, no significant difference was noted with regard to cardiovascular risk factors such 

as hypertension, peripheral artery disease in the lower extremities, atrial fibrillation and myocardial 
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infarct when comparing subjects with and without a hippocampal infarct. It is noteworthy, however, 

that the cardiovascular index, a post-mortem estimate of the cardiovascular status, was significantly 

higher in subjects with large infarcts as well as, in those with hippocampal infarct. These results 

indicate that a large hemispheric infarct and a hippocampal infarct can have both differing and 

common risk factors. A shared ethiology is supported by the finding that in 49% of subjects with a 

hippocampal infarct, solitary or multiple microscopic infarcts were found elsewhere in the brain. 

 

 Previous reports have suggested that 1) congestive heart failure and cerebral hypoperfusion may 

cause cognitive impairment (Cohen and Mather 2007), that 2) cerebral hypoperfusion can generate 

cortical watershed microinfarcts (Suter et al. 2002) and 3) that solitary or multiple small infarcts, 

i.e. strategic infarcts that are located in functionally important brain areas, including the 

hippocampus, may be important in the clinical syndrome of dementia (Jellinger 2008). In line with 

the above we noted that in subjects with large cystic infarcts the prevalence of cognitive impairment 

was indeed 56%. It is noteworthy however that cognitive impairment was noted in only 33% of 

subjects with histologically verified small or large hippocampal infarct. Thus, an infarct as such is 

not in itself associated with cognitive impairment whereas the presence of a large cystic infarct in 

hippocampus is sufficient to alter cognition, once more emphasizing the importance of a detailed 

definition of the lesion being investigated.   

    

Based on our findings, there was no association between hippocampal infarct and the most common 

age related degenerative lesion such as Aβ aggregation, HPτ and αS. This is in line with previous 

reports suggesting that cardiovascular disease in aged and demented patients is not directly 

associated with the load of degenerative lesions e.g. amounts of Aβ, HPτ or αS (Alafuzoff et al. 

1999, Aho et al. 2006, Aho et al. 2008).  
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Hippocampal sclerosis defined as segmental loss of pyramidal neurons, granule cell dispersion and 

reactive gliosis is a common finding in patients with temporal lobe epilepsy (Blümcke 2002). 

Epilepsy was diagnosed in 4% of the subjects with hippocampal infarct and in 5% of subjects 

without a hippocampal infarct. Interestingly, as many as 22% of subjects with a large cystic lesion 

in the hippocampus had been diagnosed with epilepsy during their lifetime indicating that a 

widespread alteration in the CA1 region is strongly associated not only with cognitive impairment 

but as well with epilepsy. The number of subjects with large cystic infarct was small and thus the 

found relationships with cognitive impairment and/or epilepsy needs to be further investigated.   

 

In conclusion, to the best of our knowledge, this is the first study in which the prevalence of 

hippocampal infarct defined in detail has been studied in a large, unselected postmortem material. 

The prevalence of 12% was lower than expected when taking into consideration the known 

susceptibility of hippocampal neurons to a wide variety of insults (Harry and d’Hellencourt 2003). 

Only widespread hippocampal infarcts were significantly associated with both cognitive 

impairment or with epilepsy indicating that a substantial area of CA1 region has to be altered for 

development of clinical symptoms. 
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FIGURE LEGENDS 

 

Figure 1. Flowchart summarising the working arrangement in this study. 
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Table 1. Cardiovascular index (CVI) assessed at autopsy (9) 

 

Type of variable 0 1 2 3  

Heart weight, g 

 

<250 251-325 326-400 > 400  

Coronary arteriosclerosis No Mild Moderate Severe  

Coronary thrombosis No Yes … …  

Lesions consistent with 

acute myocardial 

infarction 

No Yes … …  

Lesions consistent with 

old myocardial infarction 

No Yes … …  

Generalized 

arteriosclerosis (aorta, 

AR
*
 , AMS

†
) 

No Mild Moderate Severe  

Arteriosclerosis of circle 

of Willis 

No Mild Moderate Severe  

Sum of CVI     0-15 

 
*
 arteria renalis  

† 
arteria mesenterica superior. 
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Table 2. Immunohistochemistry 

 

 

 

 

 

 

 

 

FA - formic acid, incubation carried out at 4+C overnight 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Antibody Source Clone Pretreatment Dilution  Chromogen 

β-amyloid Dako, M0872 6F/3D 80% FA, 6 hours 1:100  Vector Red 

hyperphosphorylated-τ Innogenetics, BR-03 AT8 - 1:500  Diaminobenzidine 

α-synuclein Novocastra NCL-ASYN KM51 80% FA, 5 minutes 1:1000 Romulin AEC 
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Table 3. Presence of cardio- and cerebro-vascular disorders and/or diabetes mellitus in subjects with or without hippocampal infarct.  

 

 

HT PAD
 

Heart disease Brain disorders DM
 

CD
 

MI
 

AF
 

HF
 

TIA
 

STROKE  

Hippocampal 

status 

Age 

group 

n 

 

n 

 

%
 

 

n 

 

% n % n % n % n % n % n % n % 

54-65 9 3 33 -  1 11 2 22 -  3 33 1 11 4* 44 4 44 

66-80 52 19 37 3 6 15 29 10 19 13 25 9 17 3 6 20* 39 8 15 

81-95 55 18 33 4 7 22 40 7 13 11 20 22 40 3 6 10 18 13 24 

 

Infarct 

 

All 116 40 35 7 6 38 33 19 16 24 21 34* 29 7 6 34* 29 25 22 

54-65 20 8 40 1 5 2 10 2 10 1 5 1 5 1 5 1* 5 3 15 

66-80 42 12 29 -  17 41 7 17 5 12 2 5 6 14 8* 19 12 29 

81-95 34 14 41 2 6 13 38 5 15 11 32 12 35 2 6 6 18 4 12 

 

No infarct 

 

All 96 34 35 3 3 32 33 14 15 17 18 15* 16 9 9 15* 16 19 20 

 

n-number, HT-
 
Arterial hypertension,

  
PAD-

  
Peripheral artery disease of lower extremities, CD-

 
Coronary disease, MI-Myocardial infarct, AF-

 

Atrial fibrillation, HF-
 
Heart failure, TIA-Transient ischaemic attact, DM-Diabetes mellitus Fisher’s exact test when comparing subjects with and 

without an infarct * p < 0,05 
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Table 4. Presence of cognitive impairement (CI) and epilepsy (EP) in  

subjects with hippocampal infarcts when subdivided according to 

whether they displayed small and large lesions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fisher’s exact test when comparing subjects with and without infarct * 

 p < 0,05 

 

 

 

 

 

 

 

 

 

 

 

 

CI EP Hippocampal status n 

n % n % 

with infarct 116 38 33 5 4 

          small 107 33 31 3* 3 

large cystic 9 5 56 2* 22 

no infarct 96 31 32 5 5 
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Table 5. Postmortem data including neuropathological findings in subjects with and without hippocampal infarct 

m ± S.E. – mean ± standard error of means, n-number, F-female, M-male,  CVI-cardiovascular index as given in table 2, BW-brain weight in grams, 

VaL- cerebrovascular lesion, gross - gross infarcts, micro - microscopic infarcts elsewhere than in hippocampus, AD-Alzheimer’s disease, HPι - 

hyperphosphorylated ι,  Aβ - β amyloid, CAA- cerebral amyloid angiopathy and αS – α Synuclein AD related HPι changes as recommended by 

BrainNet Europe (Alafuzoff et al 2008). For statistical analyses when comparing subjects with and without an infarct Fisher’s exact test * p < 0.05, 

** p <0.01; Student’s t- test † p < 0.05 †† p < 0.01.  

 

 

 

 

Concomitant brain pathology 

VaL
 

AD related HPι stage
 

 

with Aβ
 

 

Aβ
 CAA

 

with αS
 

 

Hippocampal 

Status 

 

Age 

groups
 

 

n
 

 

 

 

Age at 

death 

m±S.E
 

 

Gender 

F/M
 

 

CVI
 

m±SE 

 

 

 

BW
 

in grams   

m±SE. 

gross micro
 

0 I-II III-IV V-VI 

n % n % n % 

54 -65     9 

 
60±1 3/  6 

 
7.8±1.1 1426±71 5* 5 6 3 - - 1 11 - - - - 

66-80   52 75±1 25/27 

 
9.3±0.4 1379±19 

 

29* 22 11 37 

 

1 

 

3 

 

22 42 6 12 14 27 

81-95   55 86±1 35/20 9.6±0.3 1271± 17 

 

12 30 3 31 

 

14 

 

7 

 

40 73 12 22 7 13 

 

with 

infarct 

All 116 79±1†† 63/53 9.3±0.2†† 1331± 14 46** 57* 20 71 15 10 63 54 18 16 21 18 

54-65 

 

  20 59±1 3/17 6.6±0.5 1452± 47 2* 6 19 1 - - 2 10 - - - - 

66-80   42 74±1 16/26 9.0±0.4 1360± 22 12* 11 6 25 6 5 21 50 8 19 8 19 

81-95 

 

  34 86±1 24/10 8.7±0.4 1292± 20 5 16 1 19 8 6 23 68 12 35 6 18 

 

 

no 

infarct 

All   96 75±1†† 43/53 8.4±0.3†† 1355± 16 

 

19** 33* 26 45 14 11 46 48 20 21 14 15 
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Table 6. Type and distribution of infarcts in subjects with and without hippocampal infarct 

 

 

 

 

 

 

ACA - Anteria cerebri arterior, ACM –arteria cerebri media, ACP – arteria cerebri posterior, PICA - posterior inferior cerebellar 

artery,  
 
LS - lacunar state changes, WS- watershead area,  

1
 – side of the gross infarct,

   2 
-
 
Primary arterial distribution of the 

gross  infarct 

            

 

Group With hippocampal infarct  n=116 Without hippocampal infarct  n=96 

LS
 

24 (21%) 12 (13%) 

Gross infarct 

46 (40%) 

Microscopic infarct 

57 (49%) 

Gross infarct 

19 (20%) 

Microscopic infarct 

33 (34%) 

Type of 

infarct 

Solitary  

34 (74%)  

Multiple 

 12 (26%) 

Solitary  

13 (28%) 

Multiple 

44 (72%) 

Solitary  

12 (63%)  

Multiple 

 7 (37%) 

Solitary  

10 (30%) 

Multiple 

23 (70%) 

Side
1 

Left 

23 (50%) 

Right 

23(50%) 

 Left 

9 (47%) 

Right 

10 (53%) 

 

Artery
2
 ACA 

6 

(13%) 

ACM 

25 

(54%) 

ACP 

7 

(15%) 

PICA 

8 

(17%) 

 ACA 

3 

(16%) 

ACM 

11 

(58%) 

ACP 

1 

(5%) 

PICA 

4 

(21%) 

 

WS ACA/ACM  3 

ACM/ACP  4 

  ACA/ACM  2  

ACM/ACP  1  
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