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EARLOBE CREASE AND
CORONARY ARTERY DISEASE
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ABSTRACT
Objectives: Diagonal ear lobe crease (ELC) has been introduced as a diagnostic physical sign for
coronary artery disease (CAD) and the aim of this study was to evaluate the association between
ELC and CAD in Iranians.
Methodology: In a cross- sectional study, 106 consecutive patients, referred from cardiologists
for angiography, were studied for presence of ELC and CAD in four academic hospitals in Tehran.
ELC categorized based on Ishii classification and CAD defined as at least 50% narrowing in one of
the three major epicardial vessels.
Results: The average age in 70 men and 36 women was 50.14±14.11 years. Based on angiographic
results, patients were divided in two groups. In 57 patients of CAD positive group, 34 patients
had ELC and in 49 patients of CAD negative group only 13 patients had ELC. (P<0.05) After
adjusting for age, ELC was a significant predictor of CAD (P<0.05). The severity of ELC (size and
unilateral or bilateral) was significantly related to presence of CAD (P<0.05). The observed
sensitivity, specificity, positive predictive value and negative predictive value of ELC for
diagnosis of CAD were in the following order: 59.6%, 73.5%, 72.3% and 61%
Conclusions: In Iranians, the presence of ELC is associated with CAD.
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INTRODUCTION

Epidemiologic studies of risk factors for coro-
nary artery disease (CAD) have provided many
challenges in recent decades up to now. All of
the known risk factors were due to evaluation
of patient’s history, laboratory or para clinical
tests. However, the association between the
presence of diagonal earlobe crease (ELC) as a
physical sign and coronary artery disease
(CAD) was first reported by Frank in 1973.1

Afterwards, many studies presented ELC as a
marker for coronary artery disease.2-7

However, several reports rejected the value
of the sign or totally denied the association.8-10

The pathophysiologic link between ELC and
CAD has been difficult to ascertain. The
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occurrence of various earlobe shapes differs
according to race. Published data showed more
frequency of ELC in countries with high preva-
lence of coronary artery disease (CAD) - asso-
ciated deaths such as England and USA. Re-
versely, less frequency of ELC was in the areas
with low prevalence of CAD such as Hawaii
and Poland.11-12

Anatomically, both the earlobe and heart are
supplied by the “end arteries” without the
possibility for collateral circulation. Meanwhile,
there is generalized loss of elastin and elastic
fibers seen in biopsy specimens taken from the
earlobes of persons who have ear lobe crease
reflecting microvasculature disease that is also
present in the coronary bed.13

There are two important pitfalls in most
previous studies about association of CAD and
ELC: not using coronary angiography as a gold
standard test of diagnosing CAD and not con-
trolling the role of age as a confounding fac-
tor. Furthermore, in some references, associa-
tion between ELC and CAD is ruled out in
some ethnic groups such as Eastern and
Indian- Americans or syndromes such as
Beckwith- Wiedeman.13,14

As far as we know, there is no previous study
about association of CAD and ELC in Iran. In
this study, we evaluated the association
between ELC and CAD proved by coronary
angiography in Iranian patients.

METHODOLOGY

In a cross sectional study 106 consecutive
patients were referred by cardiologists to four
academic hospitals in Tehran for coronary
angiography: Imam Khomeini Hospital 50 pa-
tients, Shahid Rajaei Heart Center 28 patients,
Shariati Hospital 26 and Taleghani Hospital
two patients. The examiner assessed the ear-
lobe for the presence of a clear- cut diagonal
crease of the lobular portion of either auricle
without knowing the results of the coronary
arteriographies.

The presence of ELC was described and clas-
sified according to Ishii classification.5 The pres-
ence of ELC was defined as a deep crease or
wrinkle present on earlobe, which was graded

two if it was deep enough with clear cut di-
agonal crease reaching to both borders of the
earlobe. Point 0 was for no evidence of crease
and intermediate cases considered one. The
points of the two ears added together and
stratified patients to three groups:

Group 1: NO ELC (point 0)
Group 2: Mild ELC (point 1 or 2)
Group 3: severe ELC (point 3 or 4)

Gold standard test of CAD was coronary
angiogram which was performed in all par-
ticipants. CAD was defined as the presence of
angiographic coronary stenosis >50% of the
luminal diameter in at least one of the three
major epicardial arteries. The coronary
cineangiograms were analyzed by experienced
cardiologists unaware of the presence of the
ELC. Statistical Analysis was performed using
Chi-square, Cochran and Mantel- Hanzel tests
with SPSS software Version 11.

RESULTS

The study population consisted of 70 men and
36 women whose mean age was 50.14±14.11
years. Patients who had coronary artery
disease (CAD+) consisted of 57 subjects in
whom 34 persons had earlobe crease (mild to
severe ELC) and 23 patients did not have ELC
(no ELC).

Patients who did not have coronary artery
disease (CAD-) consisted of 49 subjects, in
whom 13 persons had earlobe crease (mild or
moderate ELC) and 36 persons didn’t have ELC
(no ELC) (P < 0.05) (Table-I). Since occurrence
of both earlobe crease and coronary artery dis-
ease increases with age, Cochran test was per-
formed for controlling effects of confounding
factor of age (P<0.05) (Table-II). With using
Mantel-Hanzel test, comparison between
severity of ELC and CAD was studied and
findings showed that all of the subjects with
severe ELC had CAD.

Of 39 subjects with mild ELC, 26 and of the
59 subjects without ELC, 23 had CAD (P<0.05)
(Table-III). The observed sensitivity for diag-
nosis of CAD was 59.6%, specificity was 73.5%,
the positive predictive value was 72.3% and
the negative predictive value was 61%.
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DISCUSSION

The association between ELC and CAD has
been confirmed in several studies in other coun-
tries such as USA, Denmark, Poland, Brazil,
Japan and Turkey as different geographic
areas.2-3,6-7,15-16 Most studies were based on clini-
cal criteria of CAD was diagnosis, laboratory
signs or angiography. The association between
ELC and CAD also confirmed in the postmor-
tem findings of Cumberland4 and Ishii.5 Ear-
lobe crease was significantly associated with
hemorrhagic stroke and carotid intima-media
thickness too.17,18

In this study, we confirmed the presence of
association between ELC and CAD in Irani-
ans (P< 0.05). Our study with using the gold
standard diagnostic test of CAD- coronary
angiography- showed in the CAD+ group,
59% of patients have ELC while in the
CAD- group only 26% of subjects have ELC.
Therefore, there was significant association
between ELC and CAD.

On the other hand, some studies completely
denied this association, and the others
explained it as based on the increase in the
occurrence of both ELC and CAD with ad-
vancing age.8-10 Of course study populations
were low in some of these studies and patient’s
age range was wide (30-80 years). Overfield
and Call reported that ELC developed with age
in healthy adults, and the frequency of occur-
rence of different earlobe shapes alters accord-
ing to age.6,19 However, in a few studies the con-
founding effect of age is controlled.20 The
association between CAD and ELC continued
to be statistically significant independently of
the patient’s age in our study (P <0.05).

We used coronary angiography for diagnos-
ing CAD as >50% stenosis of the luminal di-
ameter in at least one of the three major epi-
cardial arteries. Some studies used cut off point
of 70% stenosis6,16 and some of them 50%3 in
at least one of the main epicardial arteries.
Angiographic confirmation of CAD is more
accurate than clinical criteria or evaluation of
known risk factor for CAD. However even
studies using coronary angiograms to define
CAD presented conflicting results, which in
part, reflecting differences in the criteria for the
presence of CAD at angiography.

We used definition and classification of ELC
by Ishii5 but there is also no unique terminol-
ogy for evaluation of ELC. Most of the studies
showed ELC as a crease or wrinkle in the ear-
lobe to deep fold in both ears. In most studies,
the existence of unilateral ELC was accepted
for investigation, except Evrengul et al study6

where in they studied bilateral ELC and con-
firmed the association. In our study, there was

Table-I: Distribution of CAD and
ELC among the patients

              ELC Total

Positive Negative

CAD Positive 34 23 57
Negative 13 36 49

Total 47 59 106
  ELC= Ear lobe crease,
  CAD= Coronary Artery Disease

Table-II: Distribultion of CAD
in subjects by age and ELC

Age Group ELC +CAD  -CAD Total

<40 + 1 0 1
- 2 9 11

40-49 + 6 3 9
- 9 14 23

50-59 + 15 5 20
- 10 12 22

>60 + 12 5 17
- 2 1 3

Table-III: Distribution of CAD in
subjects by age and severity of ELC

Age Groups CAD Negative Mild Severe Total
(Year)

+ 2 1 0 3
- 9 0 0 9

40-49 + 9 5 1 15
- 14 3 0 17

50-59 + 10 13 2 25
- 12 5 0 17

>=60 + 2 7 5 14
- 1 5 0 6

All age + 23 26 8 57
- 36 13 0 49
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significant association between severity of ELC
and CAD (P<.05).

We observed sensitivity, specificity; positive
predictive and negative predictive values of the
ELC for diagnosis of CAD and they were in
the following order: 59.6%, 73.5%, 72.3% and
61% respectively. Our results were not similar
to previous studies like Evrengul et al study.6

which reported sensitivity, specificity, PPV and
NPV of the bilateral ELC for diagnosis of CAD
in the following order: 51.3, 85.8, 89.4 and
41.2% respectively It may be due to different
study populations, angiographic criterias for
CAD and definitions for ELC.

Limitation of the study: The present study had
several limitations. The type of our study was
cross- sectional. We studied 106 patients and
the research was accomplished in academic
hospitals. Definition of ELC was another
limitation. We suggest more longitudinal
studies on large samples in both academic and
nonacademic hospitals.

CONCLUSIONS

In conclusion, this study showed:
1. There was significant association between

earlobe crease (ELC) and coronary artery
disease (CAD).

2. Both presence and severity of crease (deep-
ness, unilateral or bilateral)   were related
to occurrence of coronary artery disease.

3. The study was in contrast to previous
reports that they rejected association
between ELC and CAD in Asian and
Eastern countries. Our results showed this
association in the Iranian race.
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