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The Utility Of  Earlobe Crease For The Detection
Of  Sub-Clinical Atherosclerosis.

La Utilidad Del Pliegue Del Lóbulo de la Oreja
Para la Detección de Aterosclerosis Subclínica.

Abstract
Traditionally a crease in the ear has been considered a visible marker of atherosclerosis. There is strong evidence of its 

association with coronary heart disease (CHD) revealed in several retrospective and prospective studies. However, the useful-
ness of the earlobe crease (ELC) as a marker of atherosclerotic diseases of other vascular beds, especially in the intracranial or 
extracranial carotid vasculature, is not clear. A non-systematic search of studies evaluating the association between ELC and 
atherosclerosis was performed. Observational studies that explored the association of ELC with atherosclerosis in many vas-
cular beds were reviewed. Most studies presented methodological limitations, selection bias, and relatively small sample sizes. 
Discrepancies were found between studies, mainly due to the interaction of age in the association pathway. In a population 
cohort study, age was the main modifier of the effect of ELC with atherosclerosis in different vascular beds. The role of ELC 
as a marker of atherosclerosis remains unclear, at least for extra-coronary atherosclerosis.
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Resumen
Tradicionalmente el pliegue del lóbulo de la oreja (PLO) ha sido considerado un marcador visible de aterosclerosis. Exis-

te evidencia de su asociación con enfermedad coronaria, puesta de manifiesta en varios estudios tanto retrospectivos como 
prospectivos. Sin embargo, la utilidad del pliegue como marcador en enfermedades ateroscleróticas de otros lechos vasculares 
no es clara. Se realizó una búsqueda no sistemática de estudios que evalúen la asociación entre el PLO y aterosclerosis. Se 
encontraron estudios observacionales que exploraron la asociación de PLO con enfermedad aterosclerótica en varios lechos 
vasculares. La mayoría de estudios presentaron limitaciones metodológicas, sesgo de selección y tamaños muestrales relati-
vamente pequeños. Se encontraron discrepancias entre los estudios, principalmente por la interacción de la edad en la vía de 
asociación. En un estudio de cohorte poblacional la edad fue el principal modificador del efecto del PLO con la aterosclerosis 
en los diferentes lechos vasculares. El rol del PLO como surrogado de aterosclerosis permanece sin dilucidarse, al menos para 
la aterosclerosis extra-coronaria.
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ARTÍCULO DE REVISIÓN

Instroduction
Atherosclerosis is defined as the degeneration of the 

vascular wall because of aging and other factors that pro-
mote endothelial dysfunction.1 The inner wall of medium 
size and large vessels is covered by a layer of cells that 
function as a real endocrine tissue that takes parts in the 
regulation of biochemical processes that preserves the 
anti-thrombotic environment within vascular beds.2 

Endothelial dysfunction plays a pivotal role in many 
pathophysiological processes that end in cardiovascular 
and cerebrovascular events. Before vascular diseases 
lead to clinical manifestations, asymptomatic changes 
progressively occur in vessels known as sub-clinical 
atherosclerosis.3 

Introduction of modern imaging studies and surro-
gate biomarkers allows the detection of sub-clinical athe-
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rosclerosis.4,5 However, for underserved populations, the 
availability of such techniques might be limited or absent. 

In this view, several inexpensive reliable markers of 
atherosclerosis have gained increasing interest in recent 
years. Population-based studies have evaluated several 
potential markers of asymptomatic atherosclerosis aimed 
to detect asymptomatic atherosclerotic degeneration and 
prevent vascular events in different settings. In Latin 
America, few population-based studies have addressed 
this issue and information is scarce.6

Diagonal earlobe crease (ELC) first described by Frank 
has been historically appointed as a marker for coronary 
heart disease (CHD).7 It is defined, in its classical pattern, 
as an appreciable diagonal wrinkle starting from ear tragus 
extending posteriorly to the free border of the earlobe in 
(Figure 1).8 Association with other atherosclerotic diseases 
remains controversial and evidence might be biased. 

This review aims to present historical information 
about earlobe crease, its role as an atherosclerosis marker 
and to describe new results of a population-based study 
conducted in a rural Ecuadorian village.

Searching	Method
A non-systematic review of the literature that 

included Medscape, EMBASE and Latindex databases 
was carried out, by the use of the following search terms: 
1. ((Earlobe crease) OR (Diagonal earlobe crease) OR 
(“Frank's sign)) AND (atherosclerosis OR cardiovas-

cular disease) 2. ((Earlobe crease) OR (Diagonal earlobe 
crease) OR (“Frank's sign)) AND (Stroke OR cerebro-
vascular disease OR small vessel disease) 3. ((Earlobe 
crease) OR (Diagonal earlobe crease) OR (“Frank's sign)) 
AND “coronary heart disease.” Articles written in English 
or Spanish were included with no article type restriction. 
References within the selected studies were also reviewed.

Historical	Perspective
Frank described a diagonal ELC in 1979. In his paper, 

he noticed that 19 out of 20 consecutive patients with ELC 
presented one or more risk factors for CHD. However, 
identification of ELC in CHD comes from observations in 
antique Rome. Emperor Hadrian (76 to 138 A.D) governed 
Rome Empire from 117 to 138 A.D until his death in 138 
A.D because of a long-standing chronic heart failure pre-
sumably of an atherosclerotic origin according to descrip-
tions of historian Dio Cassius.9 In all the artistic represen-
tations of Emperor Hadrian, a diagonal earlobe crease is 
always present. In other paintings of Italian Renaissance 
art, an ELC can be appreciated in older people suggesting 
that ELC was a well-known sign of aging.10

Figure 1. Diagonal earlobe crease extending from tragus to earlobe 
freeboard.

Figure 2. Earlobe crease variants. Vertical incomplete (A) and com-
plete (B). Diagonal incomplete (C) and complete (D).
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In a Chinese population, ELC prevalence was 62.4% and 
the mean age of the study population was 63 years.13 In Japa-
nese adults ELC prevalence was 9.7%; the mean age was 52 
years and prevalence of ELC increased with age. However, 
in a larger Japanese study with 3835 patients with a mean 
age of 48.46 ± 11.60 years, the prevalence was even higher 
(20.89%).14 A large study in Spain showed a bilateral ELC pre-
valence of 35% in patients aged 18 years or more (mean 67.5 ± 
16.5).15 In the Copenhagen City Heart Study, ELC prevalence 
ranged from 4% in the third decade of life to approximately 
50% in men aged 70 years or more.8 Variability of prevalence 
could be related to poorly defined methods of crease classifi-
cation and heterogeneous definition of ELC by each author.

In Ecuador, our group has explored the ELC in 
the general population using the Atahualpa Project, an 
ongoing cohort study. Atahualpa is a small village located 
in a rural coastal region of Ecuador with optimal characte-
ristics for the practice of epidemiological studies.16,17 

Seven hundred and nineteen residents from Ata-
hualpa aged 40 or more were evaluated and photographs 
were obtained from 1438 ears. Of these 719 patients, 68 
(9%) wore earrings and were excluded (Figure 4).

Figure 3. Ear lobe crease graded as: 
A) mild, B) moderate and C) severe.

Figure 4. Earlobe unclassifiable 
morphology such as earlobe mor-
phology variant (A) malformation 
caused by earring use (B) and deep 
earring mark (C). 

With these observations, it is likely that atheroscle-
rosis is not a modern disease although; it is undebatable that 
the prevalence of atherosclerotic diseases, related to con-
temporary lifestyles, is increasing worldwide. Supporting 
this hypothesis, one study of 137 mummies of whom 34% 
had any kind of atherosclerotic calcified arteries in com-
puted tomography (CT) scans, suggested that unrecognized 
intrinsic factors other than lifestyle play a role in atheros-
clerosis.11 Interestingly, the mean age at death was 36 years 
old and was positively correlated with atherosclerosis.

Epidemiology	of	Earlobe	Crease
It is well-known that the prevalence of ELC is 

directly proportional to age and is more prevalent in men 
than in women.12 The difference across races remains con-
troversial given limited evidence. 

Earlobe crease may be complete or incomplete, ver-
tical or diagonal, unilateral or bilateral (Figure 2) and it 
can be categorized in mild, moderate and severe depen-
ding on the deepness of the crease (Figure 3).

However, a complete deep diagonal bilateral crease 
is the most common pattern used in current studies.
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Among the remaining 651 patients, (mean age 59.5 
± 12.7 years old; 50% men) 204 (31%) had an ELC. ELC 
was more frequently bilateral (53%), complete (54%), 
mild (75%) and diagonal (79%). Only 22% and 4% were 
classified as moderate or severe crease, respectively. In 
4% of patients ELC, the pattern of the crease was unclas-
sifiable. Diagonal ELC was associated with increasing 
age (β coefficient: 0.037, p = <0.001) and male sex (OR 
2.5, CI: 1.7 – 3.6; p= <0.001) in our cohort.

Potential	Pathogenetic	Pathways
There is no accepted hypothesis that fully explains the 

interplay between ELC and atherosclerosis. Results from 
histopathological studies have shown degeneration of the 
elastin layer in individuals with ELC compared with indi-
viduals without it. This suggests a possible role for elastic 
fibers in the etiology of ELC.18 These changes in the ear-
lobe might reflect similar changes in the elastic proper-
ties of the vessel wall. Another less accepted hypothesis 
states that irrigation of earlobe, as well as coronary circu-
lation, is terminal and lacks from collaterals resulting in 
the chronic degenerative process.

However, some studies have shown that bilateral ELC 
but not unilateral crease associates with atherosclerosis 
and endothelial dysfunction, complicating, even more, the 
understanding of a possible pathogenetic pathway.19-21 There 
are no longitudinal data that explores the rationale behind 
this observation thus, ELC and atherosclerosis could be 
merely a coincidence of two processes product of aging. 

Four post-mortem studies had evaluated the associa-
tion between coronary atherosclerosis and ELC. Cumber-
land and colleagues reported the first one in 1987. They 
evaluated 800 consecutive autopsies and determined a sig-
nificant association between the presence of the diagonal 
crease and coronary atherosclerosis defined as a narrowing 
on at least one major coronary artery greater than 75%.22

After that report, three more autopsies studies (sample 
size ranges from 100 to 520 subjects) found that ELC was 
not only significantly associated with coronary atheroscle-
rotic disease but the strongest risk factor for coronary heart 
disease, cardiovascular death independently of age.23-25

Taking all this evidence together, it is difficult to define 
a definitive pathway that fully explains this association and 
perhaps those associations rely on multiple causal pathways.

Earlobe	Crease	And	Its	Association	With
Coronary Heart Disease
Since Frank´s first report several studies inclu-

ding post-mortem, cross-sectional, case-control studies, 
prospective studies, and even systematic reviews have 
addressed the association between ELC and CHD.

Autopsies reports have consistently confirmed a posi-
tive association between the earlobe and coronary arteries 
narrowing. One post-mortem study examined 800 corpses 

and found a positive correlation between the presence of 
the diagonal earlobe crease and >75% of lumen obstruc-
tion in at least one major coronary artery.22 Other smaller 
post-mortem studies showed an independent association 
between the earlobe and coronary atherosclerosis.23-25

In one case-control study that recruited 100 cases 
and 100 control subjects, the presence of ELC (unila-
teral or bilateral) increased the odds of having angio-
graphic proven CHD by 5.63 (CI 95%: 2.917-10.938; p= 
<0.00). Nonetheless, controls were selected from surgical, 
medical and neurology units of the hospital and CHD 
were ruled out based only on patient interview and exa-
mination.26 Other case-control studies compared ELC pre-
sence in 100 patients. Fifty subjects from each group were 
recruited through convenience sampling. ELC was more 
prevalent in patients with CHD (p= < 0.05). In a multi-
variate logistic regression left ELC did not reach statis-
tical significance for CHD prediction (OR: 1.02, CI 95%: 
1.00–1.04; p=0.047).27 No angiography was performed in 
controls of any of the previously described studies. Thus, 
classification and Berkson's bias could be present, and 
those results should be taken with caution.

In 1996, Elliot et. al. described the results of a prospec-
tive study with patients admitted to the coronary unit. Base-
line information such as earlobe crease (no crease, unilateral, 
bilateral), demographics, anthropometrics, prior myocar-
dial infarction (MI) and traditional risk factors (hyperten-
sion, diabetes, obesity, family history) was obtained from 
medical records. Over 10 years, 96 cardiac deaths occu-
rred (24%, 36%, and 46% of the 0, 1 and 2 ELC, respecti-
vely). Adjusted-Cox proportional hazards showed an inde-
pendent association of ELC with cardiac events (OR: 1.53, 
95% CI: 1.06 – 2.20; p=0.02). Remarkable aspects of this 
study are the prospective design and the age-independent 
association. Moreover, in a subset of patients undergoing 
angiography, the number of ELC was positively correlated 
with the number of coronary diseased arteries.

Wu, et al. replicated the 1996 Elliot study with a 
similar methodology in Chinese population.13 Four hun-
dred forty-nine subjects including 199 subjects without 
coronary artery disease (CAD) and 250 cases of CAD 
were prospectively enrolled. All of them underwent cardiac 
catheterization at baseline. People with earring or piercing 
marks were excluded. In univariate analysis (p= < 0.001) 
and multivariate analysis (OR: 3.41, 95% CI: 2.24 - 5.20; p 
< 0.001) ELC was an independent predictor of CHD.

Earlobe	Crease	And	Extra-Coronary	Atherosclerosis
Since ELC correlates with coronary artery disease, it 

would be interesting to explore its association with athe-
rosclerosis at different vascular beds. The present review 
focuses on carotid atherosclerosis and peripheral artery 
disease. Cerebrovascular disease and ELC association inclu-
ding intracranial atherosclerosis are discussed separately. 
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Earlobe crease and carotid intima-media thickness 
Five studies have addressed this relationship between 

ELC and carotid intima-media thickness (cIMT), three 
cross-sectional and two case-control studies. All of them 
showed positive results regarding the association. Despite, 
positive results some limitations could potentially biased 
results. Çelik et. al recruited 130 (65 cases and 65 con-
trols).28 The cIMT was measured in the common carotid 
artery (CCA) at 1 cm of bifurcation. The cIMT was higher 
in patients with ELC compared to controls (0.88 ± 0.14 
vs. 0.69 ± 0.14 mm, respectively, p = 0.0001). For sta-
tistical analysis, the authors used unpaired sample tests 
despite the case-control design. In multivariate analysis, 
authors only mention that cIMT was independently asso-
ciated with ELC in the multivariate analysis, but no odds 
ratios or p values are reported. Moreover, authors strati-
fied individuals by age groups and conclude that "in the 
age groups, no significant difference was noted in carotid 
IMT between ELC cases and controls”, but all p values 
for each age group comparison was significant. It is not 
clear what authors meant with that conclusion regarding 
age stratification analysis. 

Glavic et. al carried out another case-control study 
with 60 subjects (30 cases and 30 controls) and measured 
the cIMT in the CCA, at 1.5 cm of bifurcation.29 Authors 
analyzed cIMT as a categorical data and compared 
with ELC using Chi-square test (X2= 1,279; p = 0.001). 
McNemar´s test, a paired sample test, to detect distribu-
tion differences across groups could be more appropriate 
for such comparison. 

Ziyrek et. al conducted a cross-sectional study with 
130 patients.30 cIMT was measured in CCA, at 1 cm of 
bifurcation. The authors determined that IMT was higher 
in the ELC group (0.85±0.16 vs. 0.60±0.15; p<0.0001) 
and found an independent association in regression 
analysis. Shrestha et. al, as well as Rerkimitr et. al, also 
evaluated association between ELC and cIMT using a 
cross-sectional design in 212 and 147 patients, respecti-
vely. In both studies cIMT was only measured in the CCA, 
10 mm proximal to carotid bulb. In the first mentioned 
study, patients with ELC had significantly higher carotid 
cIMT than controls (0.90±0.24 vs 0.77±0.15, p<0.001),31 

whereas in the other one, no association with cIMT was 
found in the diagonal ELC sub-group despite the fact 
that cIMT was higher in anterior tragal crease group 
(0.79±0.25 vs. 0.66 ± 0.10 [no p-value reported]).32

As disclosed by authors, relatively small sample size, 
selection bias, limited assessment of the cIMT, and hete-
rogeneity of cIMT cutoff values account for major limita-
tions of these studies.

Recently, the Atahualpa cohort study explored 
the possible association between cIMT at the popula-
tion level.33 Community dwellers aged 40 or more were 
asked to participate and 594 were included. In general, 

we found a statistically significant association between 
ELC and increased cIMT (OR, 1.67; 95% IC 1.04 – 2.69; 
p=0.033) which disappeared when age and cardiovascular 
risk factors were added to multivariate models. Despite 
previous studies, age and cardiovascular risk factors were 
better predictors of cIMT increase than ELC by itself. 

Earlobe crease and atherosclerosis of peripheral 
arteries
Korkmaz et al. assessed the association of ELC and 

vascular parameters of peripheral resistance in two sepa-
rate studies.

The first one consisted of 180 asymptomatic hyperten-
sive patients: 75 with ELC and the remaining 75 without 
ELC.34 Cardiac-ankle vascular index (CAVI) in both groups 
was measured and the mean was compared between them.

The authors found a statistically significant difference 
of CAVI in those patients with ELC compared to those who 
did not have ELC (9.8 ± 2.1 vs. 8.6 ± 1.6, p <0.001). Linear 
regression analysis demonstrated ELC (95% CI: 0.61–1.74, 
p = 0.009), age (95% CI: 0.03–0.09, p <0.001) and male 
gender (95% CI: 0.48–1.55, p =0.03) as independent risk 
factors of CAVI. Authors state that changes in the ratio of 
collagen to elastin, a mechanism believed to explain elastic 
changes in the earlobe, might be a possible explanation for 
increased arterial stiffness in subjects with ELC.

The second study explored the association between 
peripheral artery disease (PAD) defined as an ABI < 1.0 
and the presence of ELC in 253 consecutive patients from 
hospital cohort (mean age 71 ± 10).35

Patients with PAD (n=56; 22%) had a higher preva-
lence of ELC than individuals with normal Ankle-Bra-
chial Index (ABI). ABI values in patients with ELC were 
lower than without ELC (1.06 ± 0.12 vs 1.11 v 0.12, p < 
.001). The ELC (95% CI: 3.3-21.9; p = 0.001) and age 
(95% CI: 0.87-0.99; p = 0.02) were independent determi-
nants of abnormal ABI in multivariate logistic regression. 

The authors also stratified the whole sample into four 
groups according to their ABI measurement. Thus, 98 were 
categorized as normal (ABI 1.1-1.29), 99 as lower normal 
(ABI 1.0-1.09), 38 as borderline PAD (ABI 0.9-0.99) and 
18 as true PAD. Total cohort ELC prevalence was 53.8% 
(n=136) and the prevalence of ELC increased with ABI. 

In the Atahualpa Project, 294 patients underwent ear-
lobe and ABI evaluation.36 We could not find an indepen-
dent association between ELC and ABI. Using adjusted 
logistic regression models, there was no association bet-
ween ELC and abnormal ABI (OR: 1.71; 95% CI: 0.89 
– 3.26; p=0.104). In line with other findings in this popu-
lation, age was the only significant covariate (p<0.001). 
These results might not be comparable with previously 
mentioned studies because of different ABI cutoff value 
for defining PAD. Compared with other studies strengths 
of our study were a relatively small chance of selection 
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bias and a larger number of patients. However, as in other 
findings from the Atahualpa Project, results cannot be 
extrapolated to other different populations.

Earlobe	Crease	And	Cerebrovascular	Disease
Studies about ELC and cerebrovascular diseases 

(CVD) are heterogeneous and inconclusive. Case reports 
have revealed the coexistence of cerebrovascular disease 
in the form of atherosclerosis of intracranial arteries or 
overt stroke.37,38 However, the mere coexistence of two 
factors does not imply association, much less causation.

Based on these first anecdotal descriptions, various 
higher-quality studies have been carried out evaluating 
the association of CVD and ELC.

First, our group evaluated the association of calcifi-
cations of the carotid siphon as a marker of intracranial 
atherosclerosis and the presence of ELC. In this series of 
651 subjects in the community, the ELC was marginally 
associated with intracranial atherosclerosis (p=0.06) in 
univariate regression models. This non-significant asso-
ciation disappeared completely when age was introduced 
to the model. Despite the relatively large sample, the eth-
nicity of these patients may suggest that results of this 
study cannot be extrapolated to other populations of a 
different ethnic origin. However, the results of this study 

propose age as an important confounding factor when 
assessing the association between ELC and CVD.39

Studies found in the literature range from case 
reports to cross-sectional studies with prospective patient 
recruitment. Most studies have methodological limita-
tions that make their results difficult to interpret (Table).

Such is the case of studies with selection bias (including 
only patients with stroke),40 small sample size.41,42 and methodo-
logical deficiencies such as applying statistical tests to indepen-
dent samples after matching cases with hospital controls.

There is the only study that included a significant 
number of patients (n = 1000) to find differences in CDV 
distribution between the group with ELC and without 
ELC.43 This study showed a significant association in both 
univariate and multivariate analyses. However, even though 
patients were recruited consecutively for the evaluation 
of ELC, clinical data including history of cardiovascular 
diseases were obtained from hospital's medical records. 
Confirmation of clinical manifestations or imaging findings 
was not reported potentially overestimate CVD rates.

Cerebral small vessel disease, a heterogeneous sub-
type of stroke which affects small vessels and capillaries 
of the brain, is an under-recognized etiology of cognitive 
decline and dementia.44,45 Its relative high prevalence in 
South American populations has raised the interest in the 

Author (year)

Zapata-Wainberg et al. 
(2013)38

Rodriguez-Lopez et al. 
(2015)43

Nazzal et al.(2017)40

Levine et al. (1993)41

Korkmaz(2018)42

Article type

Case report

Cross-sectional 
prospective.

Cross-sectional 
prospective.

A prospective study, 
preliminary results.

Cross-sectional 
perspective.

Sample

1 patient

N=1000; 349 (34.9%) 
with bilateral ELC.

N=241 stroke/TIA 
patients; 190 (78.8%) 
with ELC.

N=348; 116 stroke 
patients and 232 
non-stroke controls.

 
N=285; 52 (19%) 
with WMH and 233 
(81%) without WMH.

Results

A left posterior cerebral 
artery stroke in a patient 
with ELC.

IS: 19% vs. 10% 
(p=<0.001); HS: 3% vs 
2% (p=0.7) and TIA: 7% 
vs 5 %(p=0.19). 
Significant association 
only with IS in univariate 
(OR 1.97[1.41-75]; 
p=<0.001) and 
multivariate regression 
(OR 1.67[1.1-2.51]; 
p=0.015).

Frank's sign prevalence 
among stroke patients: 
88.6% and in TIA 
patients: 73.2%.

135 (39%) presented 
ELC. IS was present in 
50% of patients with ELC 
compared to 22% in 
patients without ELC 
(p=<0.005).

Higher prevalence of 
WMH in subjects with 
ELC (p<0.001). 
Multivariate model 
showed an independent 
association of ELC and 
WMH (CI:0.098-0.783; 
p<0.001)

Limitations

Descriptive single 
patient report.

Information bias and 
real cardiovascular 
state not investigated. 

No comparison between 
stroke and non-stroke 
subjects.

Unpaired statistical 
tests used for the paired 
sample. No multivariate 
analysis performed.  
Small sample size with 
few cases.

Direction and 
magnitude of 
association were not 
reported. 

Abbreviations: IS, ischemic stroke; HS, hemorrhagic stroke; TIA, transient ischemic attack; CI, confidence intervals; OR, odds ratio; WMH, white
matter hyperintensities

Table 1. Studies addressing ELC and cerebrovascular disease association.
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search for biomarkers that effectively selects candidates 
for the practice of neuroimaging studies.46

In this view, using the Atahualpa Project, we aimed 
to evaluate the association between cognitive decline and 
ELC in 629 dwellers. Patients with ELC presented worse 
cognitive performance as evaluated by the Montreal Cog-
nitive Assessment (p=0.001). However as described above, 
the introduction of age in the model made such signifi-
cance to disappear47. In contrast with our findings, Lee et 
al. published results from a cross-sectional hospital-based 
study including 714 Korean patients (243 with normal 
cognition and 471 with impaired cognition). The presence 
of ELC was positively associated with cognitive impair-
ment in univariate (p<0.001) and multivariate-adjusted 
models (p=0.007). Categories of cognitive impairment 
were also associated with univariate models with ELC, but 
only dementia (vs. normal cognition) showed a significant 
association in multivariate models. Taking into considera-
tion the dementia etiology ELC was independently asso-
ciated with vascular dementia, but not Alzheimer´s disease. 
Patients with cognitive impairment were regrouped in a 
factorial fashion according to the positivity of amyloid-β 
(Aβ) on positron emission tomography (PET) and white 
matter lesions severity. The presence of ELC increased 
7-fold the odds of having severe white matter lesions 
and positive Aβ combination even after adjusting for 
age (p<0.001). Such discrepancies with the results of the 
Atahualpa project perhaps rely on different ethnic origin 
populations. Further studies that better explores the role of 
ELC in small vessel disease are needed. 

Conclusion
ELC seems to be an independent marker of coronary 

atherosclerosis demonstrated in several studies. However, 
its association with atherosclerosis involving other vas-
cular beds remain controversial. Results from a cohort 
study in Amerindians have shown an important interac-
tion of age in the association between ELC and atheros-
clerosis in the carotid arteries, intracranial arteries, and 
ABI in contrast with other relative small sample studies 
conducted in different populations where the association 
is independent of age. The role of ELC in cerebrovascular 
disease is even more obscure given the scarcity of the data 
regarding this association. Large cross-sectional study 
found a significant correlation between ELC and cognitive 
decline, as well as, with markers of small vessel disease 
in the brain. However, other population-based study attri-
buted this association to older age. These findings support 
the hypothesis that atherosclerosis may obey to different 
pathogenetic mechanisms in different parts of the vascular 
tree, but there is no sufficient evidence to state that ELC 
is a marker only for CHD and no for atherosclerosis in 
other vascular beds. More studies are needed to establish 
the role of ELC in extra-coronary atherosclerosis.
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