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To determine the association of retinal arteriosclerosis, ear
lobe crease, arcus senilis, circulus senilis and forehead crease
with the presence of coronary artery disease, a concomitant
cohort study was done in 171 consecutive subjects who are about
to undergo coronary arteriography. Multiple logistic regression
analysis showed that retinal arteriosclerosis was the only variable
associated with coronary artery disease, odds ratio 1.61, p 0.03.
Advanced retinal arteriosclerosis was shown to be present more in
multivessel involvement while normal or mild retinal
arteriosclerosis was seen more in subjects with insignificant
coronary artery disease. Thus bedside fundoscopic retinal
evaluation can predict significant coronary artery disease in
patients about to undergo coronary arteriography.

INTRODUCTION

Coronary artery disease remains one of the deadly diseases 1. The
treatment depends much on the earliest possible time a diagnosis can
be established. There were a few studies2-7 that associated the
presence of a particular physical finding with coronary artery disease,
however their associated were limited in scope. The present study
associated circulus senilis, arcus senilis and forehead crease and other
clinical variables with epicardial coronary artery pathology
determined by coronary arteriography.

METHODS

From the Philippine Heart Ccnter, East Avenue,
Quezon City, Philippines

Consecutive patients who underwent coronary arteriography at
the Philippine Heart Center, Invasive Cardiology Section of the
Department of Diagnostic Cardiology from September, 1989 to July,
1990 were included in the cohort study. Excluded were those with
cataract, glaucoma, > 75 years, and collagen disease. The clinical
presentations were sub-grouped according to the presence of acute or
previous episode myocardial infarction, stable angina, unstable
angina, atypical angina, silent myocardial ischemia, and miscellaneous
diseases such as valvular heart disease and congenital heart disease.
The presence of diabetes mellitus, hypertension, arteritis,
cerebrovascular accident were associated with coronary artery disease.
Intake of antiplatelets and antilipidemic agents were determined.
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The presence of retinal arteriosclerosis, ear lobe
crease, arcus senilis, circulus senilis, and forehead
crease were examined. Bedside fundoscopic
examinations were done by 3 blinded observers
before coronary arteriography. An opthalmologist
gave preliminary instructions to the observers on the
recognition and grading. of retinal arteriosclerotic
plaques seen as patchy increase in the light reflex.
Grade 11is diffused arteriosclerotic involvement seen
as diffused light reflex with arterio-venous nicking.
Grade III is copper wire or advanced retinal
arteriosclerosis seen as increased whiteness occupying
most of the lumen. Grade IV is silver wire seen as
increased whiteness occupying all of the lumen.8,9
Grades I and 11 are considered mild retinal
arteriosclerosis, while grade III and IV are advanced
retinal arteriosclerosis.

The following were recorded with regards the ear
lobe crease: 1) its length - full or partial; 2) depth -
deep or shallow; 3) number of involved ear lobe - 1 or
2; and 4) number of crease - 1 or > 1 were recorded.
Full length crease extends from the inferior border of
the ear lobe to its superior border and partial does
not. Shallow ear lobe crease means that the ear lobe
crease's floor can be visualized while a deep crease
means that the floor can not be visualized. In arcus
and circulus senilis, the number of involved
cornea, i. e. 1 or 2 and the width of the opacity, i. e.
<2 or >2 mm were determined. The width was
measured at bedside using a transparent ruler with
millimeter markings.

In the Forehead crease, depth - shallow or deep;
length - short or long; and number -1 or >1 were
recorded. Depth has the same characteristics as the ear
lobe crease depth. Short length crease means that the
crease is < 50% of the forehead's width while long
means> 50%. The bedside predictors were arbitrally
divided into mild and advanced changes. Mild ear
lobe crease's characteristics are partial, shallow, single
crease and 1 ear lobe involvement, while advanced
ear lobe crease characteristics are full, deep, more than
1 crease, and 2 ear lobes involved.

In mild circulus and arcus senilis, 1 cornea is
involved and the corneal opacity is < 2 mm, while in
advanced corneal involvement, 2 cornea are involved
and the opacity is > 2 mm width. Mild forehead
crease has shallow, short, and < 1 crease present,
while advance forehead crease has deep, long, and> 1
crease present. Determination of fasting blood
glucose, serum cholesterol, triglyceride, high density
lipoprotein, and low density lipoprotein were done.
Electrocardiograms were also recorded. Selective
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coronary arteriography was done by the staff of the
Hemodynamic Section. The reports were read by 3
observers. A significant stenosis is present if there is >
70% lumen narrowing of the major branches or any of
its sidebranches and> 50% narrowing of the left main
coronary artery .:

Descriptive analysis of the variables were done.
Continuous data were expressed in mean and S.D.
while ordinal and binomial data in percentages. The
weighed % agreement and weighed kappa analysis
were computed to determine interobserver variability
in the fundoscopic and coronary arteriographic
findings. The observer's report with the highest
weighed % agreement and weighed kappa will be
used in the analysis. Logistic analysis was used to
determine the association of the different variables
with the occurrence of coronary artery disease. A
bivariate method was applied to each variable to
determine the effect of each variable taken
individually. Multiple logistic regression was used to
determine which of the variables had significant
association with the occurrence of the disease taken all
the factors at the same time.

RESULTS

There wee 171 consecutive cases entered in the
study with a mean age 55.35 ± 10.91. Seventy nine
percent were males and 21% females. The clinical
presentations were acute myocardial infarction
(4.09%), previous myocardial infarction (20.47%),
unstable angina pectoris (11.69%), stable angina
pectoris (40.94%); atypical angina (7.02%), silent
myocardial ischemia (1.75%), and miscellaneous
illness (14.04%). Concomitant illness were essential
hypertension (51.78%), diabetes mellitus (20.23%),
arteritis (0.58%), previous cerebrovascular accident
(1.70%), and hyperuricemia (1.19%). Medications
being taken were aspirin (36.84%), dypiridamole
(26.9%), gernfibrozil (4.7%), eicosapentanoic acid and
docosahexaenoic acid (2.9%), benzofibrate (1.16%),
and probucol (0.58%). Scrum cholesterol (5.55 ± 1.43),
triglyceride (1.65 ± 0.79), fasting blood sugar (5.92 ±
1.83), high density lipoprotein (1.064 ± 0.37), and low
density lipoprotein (3.75 ± 1.21) levels were normal.

The interobserver fundoscopic examination
weighed percent agreement (0.91 to 0.98) and
weighed kappa (kw 0.69 to 0.93) between the 3
observers were high (Table I). Observer l's
observations were used in the analysis.

In the interpretation of the coronary
arteriography, observer 2's observations were used
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because of high interobserver weighed percent
agreement (0.62 to 0.99) and weighed kappa (kw 0.49
to 0.93) (Table II).

There was no significant correlation between age
and retinal arteriosclerosis ( r 0.18), ear lobe crease (r
0.37), arcus senilis ( r 0.06), circulus senilis ( r 0.32),
and forehead crease (' r 0.277) (Table Ill). The
correlation of ear lobe crease, circulus senilis, arcus
senilis, forehead crease and retinal arteriosclerosis
with fasting blood sugar (r 0.013 to 011),
cholesterol ( r 0.02 to 0.18), triglyceride ( r 0.006 to
0.08), high density lipoprotein ( r -0.049 to 018) and
low density lipoprotein ( r 0.03 to 0.19) were
insignificant (Table III). In the analysis of the
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individual risk factor, ear lobe crease and retinal
arteriosclerosis had significant association with the
occurrence of coronary artery disease when there is
ear lobe crease is 1.472 and 1.819 when there is retinal
arteriosclerosis (Table N). When all the variables were
entered into the analysis only retinal arteriosclerosis
had significant association with coronary artery
disease with an odds ratio of 1.610 (Table V). Since in
the bivariate analysis retinal arteriosclerosis and ear
lobe crease were found associated with coronary
artery disease, the combined effect of the two
variables were determined. It was found out that the
only retinal arteriosclerosis had association with
coronary artery disease with an odds ratio of 1.693.

Table I. Percent agreement and weighed kappa between 3 observers' fundoscopic examination findings

Observer 1 vs 2 Observer 1 vs 3 Observer 2 vs 3

Variable Weighed Kvtn Weighed Kw'" Weighed kw'"
% Agreement % Agreement % Agreement

OD1'5b 0.96 0.86 0.93 0.77 0.98 0.93
ODTIc 0.96 0.85 0.93 0.93 0.96 0.84
ODNSd 0.93 0.71 0.92 0.70 0.98 0.93
ODNl

e 0.93 0.73 0.91 0.67 0.99 0.93
OS1'5 0.96 0.74 0.91 0.70 0.95 0.80
OSTIg 0.92 0.70 0.91 0.72 0.94 0.79
OSNSh 0.96 0.84 0.95 0.85 0.97 0.87
OSNli 0.93 0.78 0.95 0.83 0.95 0.80

a: weighed kappa; b: right: temporo-superlor retinal artery; c: right temporo-inferior retinal artery; d: right nasal-superior
retinal artery; e: right nasal-inferior retinal artery; f: left temporo-superior retinal artery; g: left temporo-inferior artery; h:
left nasal-superior retinal artery; i: left nasal-inferior retinal artery.

Table 11. Weighed percent agreement and weighed kappa between the 3 observers' coronary arteriographic
readings

Observer 1vs 2 Observer 1 vs 3 Observer 2 vs 3

Variable Weighed Kwm Weighed Kwm Weighed Kwm
% Agreement % Agreement % Agreement

LMb 0.92 0.76 0.90 0.65 0.93 0.73
LADc 0.91 0.81 0.92 0.84 0.96 0.92
DIACd 0.83 0.51 0.81 0040 0.91 0.72
LCXe 0.89 0.78 0.85 0.70 0.90 0.79
OMf 0.89 0.62 0.86 0.50 0.93 0.77
RCAg 0.90 0.79 0.86 0.72 0.92 0.84
PDAh 0.93 0.62 0.89 0.32 0.62 0.94
AMi " 0.99 0.50 1.00 1.00 0.99 0.50
RVBRJ 0.97 0.40 0.96 0.32 0.98 0.54

a: w~ighed kappa; b:, left main; c: left anterior descending artery; d: diagonal artery; e: left circumflex artery; f:obtuse
marginal artery; g: nght coronary artery; h: posterior descending artery; i: acute marginal artery; j: right ventricular
branch artery.
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Table Ill. Correlation matrix of the bedside predictors with other variables

Bedside predictors Sex Age FBS8 Chob Tric HOLd LDLe

Ear lobe crease -0.24 0.37 0.05 0.11 0.09 -0.05 0.06
Circulus Senilis -0.15 0.32 0.11 0.13 0.02 0.18 0.04
Arcus Senilis 0.06 0.06 0.01 0.02 0.02 -0.05 0.03
Forehead Crease '-0.08 0.27 -0.07 0.06 0.01 0.05 0.05
Retinal Arterio. -0.17 0.18 0.04 0.18 0.05 0.02 0.19

a: fasting blood sugar; b: cholesterol; c: triglyceride; d: high density lipoprotein; e: low density lipoprotein

Table IV. Logistic analysis using bivariate method
in determining the association of each
individual variable to coronary artery
disease as seen during coronary
arteriography

Variable p Odds ratio

Age 0.259 1.18
Arcus Senilis 0.202 1.27
Cholesterol 0.169 1.36
Circulus Senilis 0.483 1.15
Ear lobe crease 0.044'" 1.47
Fasting blood sugar 0.555 1.13
Forehead Crease 0.146 1.30
HDL 0.911 0.97
LDL 0.213 1.34
Ret. Arteriosclerosis 0.002'" 1.82
Triglyceride 0.124 1.46
Sex 0.094 0.65

• Significant

There is increasing frequency of multivessel and
left main involvement in the group with advanced
retinal arteriosclerosis. The trend is reversed in those
with normal and mild retinal arteriosclerosis (Table
VI).

DISCUSSION

There were a lot of studies that had associated
physical findings with that of coronary artery disease.

Table V. Multiple logistiC regression analysis to
determine which of the variables had
significant association with the
occurence of coronary artery disease

Variable p Odds ratio

Age 0.811 1.11
Arcus Senilis 0.189 1.39
Cholesterol 0.470 1.46
Circulus Senilis 0.660 1.12
Ear lobe crease 0.633 1.12
Fasting blood sugar 0.860 1.04
Forehead Crease 0.446 1.17
HDL 9.766 0.93
LDL 0.905 1.07
Ret. Arteriosclerosis 0.030'" 1.61
Triglyceride 0.322 1.32
Sex 0.132 1.61

• Significant

The most well studied was that of the presence
of fear lobe crease. 2, 6, 14, IS, 16, 17, 18, 19 These reports
had different outcomes ranging from pathological to
clinical outcomes. Some reports concluded that ear
lobe crease was associated with advancing age,
race or §enetics rather than coronary artery
disease'S' 0, 21 Though this may be true, the
preponderance of evidence point to an association.

Table VI. Frequency distribution of the various degrees coronary artery disease grouped according to the
presence of retinal arteriosclerosis

Coronary arteriogram findings

Fundoscopy Normal 1 - va 2 - vb 3 - VC LMd

Normal 28 (17)'" 9 (5.3) 3 (1.8) 4 (1.1) 5 (3)
Mild sclerosis" 12 (7.1) 11 (6.5) 8 (4.7) 4 (2.4) 2 (1.1)
Advanced sclerosisf 6 (3.5) 11 (6.5) 19 (11) 27 (16) 22 (13)

a: single vessel disease; b: two vessel involvement; c: triple vessel involvement; d: left main; e: mild retinal
arteriosclerosis; e: advanced retinal arteriosclerosis; • values in parenthesis are in percentage.
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Arcus senilis was associated with increasing age
after age 40.1, 22 It is found highest in persons
with type II lipoproteinemia and increased levels of
cholesterol and LDL-C, male patients with coronary
artery disease, and in those with peripheral vascular
disease.23 Biochemical studies showed a deficiency of
Lecithin Cholesterol Acetyl transferase24-2s. Though
the evidences are few, the association with
lipoprotein abnormality may link it to coronary artery
disease. Circulus senilis was not specifically reported
as a marker for coronary heart disease but rather to
the ageing process. However, its physical
characteristics which can be similar to arcus senilis
make it possible variant or end point to arcus senilis.

Forehead crease had not been previously
associated with coronary heart disease. Its inclusion in
the study was based on the idea that such crease
occurs frequently in older age groups. Its presence
could be similar to the theorized formation of ear lobe
crease which is localized ischemia due to
arteriosclerosis.

Retinal arteriosclerosis was included as a variable
because arteriosclerosis as seen in the fundoscopy
could be a reflection of the degree of arteriosclerosis
throughout the body particularly the small arteries
more specifically in the coronary arteries.

Ear lobe crease and retinal arteriosclerosis have
been clearly shown in the present study to correlate
with the presence of coronary artery disease. It came
as no surprise that retinal arteriosclerosis significantly
correlated with coronary heart disease when tested
against ear lobe crease using multivariate analysis
because ear lobe crease had been previously
associated with advancing ageS while retinal
arteriosclerosis could occur independently of age.

The various lipoproteins tested did not correlate
with the presence of coronary heart disease probably
because there were very few subjects with abnormal
results. In fact this again was surprising considering
the population was highly suspected of having
coronary artery disease. It can not be reasoned out
that intake of medications had played a role because
majority of the subjects were not on pharmacologic
therapy, however non-pharmacologic treatment could
not be totally eliminated as a factor. Most of the
studies regarding abnormal lipoprotein levels were
correlated or associated with the presence of coronary
artery disease.26-36 If the present findings showing
normal lipoprotein is true, the only possible
explanation is racial difference since most of the
researches associating coronary artery disease with
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lipoprotein abnormality were done in the western
countries.

Circulus senilis, arcus senilis, and forehead crease
were not associated with coronary heart disease
because these variables are age related. The variables
are most often found in older individuals. Arcus
senilis was earlier linked to abnormal lipoprotein,
however very few in the present study had
abnormalities in their levels. Forehead crease may be
affected by numerous confounding factors such as
age, sun exposure, and personality of the individual.

CLINICAL SIGNIFICANCE

The present study showed that diagnosis of
coronary artery disease based on angiographic
examination can be suspected at bedside by searching
for retinal arteriosclerosis. More importantly, retinal
arteriosclerosis can be used to predict patients who
have increasing severity of coronary artery disease
such as multivessel and left main involvement. This
can greatly help clinicians in deciding to pursue
further studies such as coronary arteriography and
eventually coronary artery interventions.

LIMITATIONS OF THE STUDY

The outcome of the present study was limited to
the presence or absence of coronary artery disease as
detected by coronary arteriography. It was also biased
because the population was a subset of patients
highly suspected with coronary artery disease.
Coronary arteriography detects anatomical
abnormality and not ischemic functioryal changes.
Treadmill and Thallium or SPECT Thallium stress test
would be ideal to complete the association.

CONCLUSION

Retinal arteriosclerosis significantly predicts the
presence of epicardial coronary artery disease.
Severity of coronary artery disease can be predicted
using retinal arteriosclerosis grading in a subset of
patients undergoing coronary arteriography.
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