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Thefrequency and degree of arcus in relation to a number of attributes or risk factors were tested
in 534 male patients of all ages with coronary heart disease.

Frequency and degree of arcus were positively associated with age and with lifetime alcohol
intake. Arcus was negatively associated with obesity. All other correlations proved negative.

The link between precocious arcus senilis and coronary heart disease is discussed. This investi-
gation failed to show any relation between the acknowledged high-grade coronary heart disease
risk factors and arcus senilis. It is suggested that the relation between arcus and alcohol intake
merits further investigation.

The term arcus senilis implies that arcus is a
manifestation of old age. The fact that it is
not confined to older people confirms that
there are accelerating factors operating in its
causation. There are some reports that arcus is
more likely to occur in patients with coronary
heart disease than in healthy controls (Pomer-
antz, I962; Shanoff and Little, 1964; Rifkind,
I965). It is pertinent then to attempt to relate
arcus with other factors which may be associ-
ated with or predictive of coronary heart
disease. While arcus occurs commonly,
though not invariably, in familial hyperchol-
esterolaemia and xanthomatosis, it has not
been adequately correlated with other athero-
genic or risk factors.

This paper records the incidence and de-
gree of arcus in patients with coronary heart
disease. It examines the possibility of an
association between arcus and a number of
the patients' attributes, some of which are
considered to be associated with or causative
of coronary heart disease.

Subjects and methods
Five hundred and thirty-four male patients of all
ages with coronary heart disease were examined
routinely for the presence of arcus. Of these, 474
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were in the age-groups 35-69. All patients were
admitted to hospital for a detailed case history,
and all had proven acute coronary insufficiency
or myocardial infarction as manifested by typical
pain and by electrocardiographic abnormalities
and, in the case of myocardial infarction, by serial
enzyme changes. Detailed diagnostic criteria have
been previously defined by us (Mulcahy and
Hickey, 1966).
For the purpose of this communication the fol-

lowing factors were studied in relation to arcus:
age, life-long cigarette smoking, diastolic blood
pressure, alcohol intake, obesity, fat folds, glucose
tolerance, total lipids, and serum cholesterol.
Arcus was classified into five grades: grade x,

absent; grade 2, faint translucent segment; grade
3, definite semitranslucent segment; grade 4, com-
plete or incomplete opaque segment; grade 5,
very heavy complete opaque arcus.

In interpreting the results, grades I and 2 were
incorporated in the normal group, grade 3 was
classified as moderate arcus, and grades 4 and 5
were classified as heavy arcus.

Cigarette smoking Cigarette smoking experi-
ence is recorded as a 'cigarette index'. This is a
quantitative expression of lifetime smoking, and
the index is derived from the product of the aver-
age daily consumption of cigarettes by the number
of years smoking (Mulcahy and Hickey, I966).

Diastolic blood pressure This was estimated
as the mean of all readings on the fourth day of
hospital bed-rest, before hypotensive treatment,
when indicated, was started.
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Alcohol intake This was measured from the
patient's lifetime drinking habits. If a significant
change occurred in drfinking habits 5 years or
more before the collection of data the later drink-
ing experience was recorded. The alcohol intake
was measured by the following grading system:
grade I, no alcohol; grade 2, casual or occasional
drinking; grade 3, constant but controlled drink-
ing; grade 4, heavy uncontrolled drinking.

Obesity This was estimated as the percentage
above or below ideal weight, as measured by age,
height, and body frame, and was derived from
tables of the Metropolitan Life Insurance Com-
pany (i959).

Fat folds These were measured with the stan-
dard Harpenden calipers, and in this study the
right subscapular fat fold was used.

Total serum lipids These were measured by
the turbidimetric methods of Kunkel and Ahrens
(1948) and serum cholesterol was determined by
Zak's colorimetric methods (I957).
Glucose tolerance This was expressed as the
aggregate of fasting, half-hour, i-hour, and 2-hour
readings. Blood sugar was estimated by the
method of Folin and Wu (1920).

Results
In Table I degree of arcus is related to age
for 474 patients between 35 and 69 years.
There is a significant increase in the relative
frequency and degree of arcus with increasing
age (p <o oi).

Table 2 records, for each arcus group, the
mean values for 6 variables emined in rela-
tion to arcus (age-group 35-69 years). For
comparative purposes these data must be
corrected for age. There is no apparent rela-
tion between degree of arcus and diastolic
blood pressure, glucose tolerance, total serum
lipids, and cigarette index, after standardizing
for age in all cases.
We measured the current smoking habits

in 390 of these 474 patients. No significant
differences in volume of current smoking
were found in the different arcus groups, nor

were there differences in the degree of arcus
in smokers, ex-smokers, or non-smokers.

Table 2 shows that obesity is significantly
lower in patients with heavy arcus (4+ 5) com-
pared with patients with 'negative' arcus

(I + 2) (p < O OI). Obesity appears to be
negatively associated with degree of arcus.
Similarly, fat folds decline in the heavy arcus
group but not significantly so.

In Table 3, the relation between degree of
arcus and serum cholesterol is examined by
age-group. There is no significant association
between serum cholesterol and degree of arcus
within age-groups or for all age-groups taken
together. Table 3 does show, however, that

TABLE I Incidence of arcus in 474 patients
in 5-year age-groups under 70 years

Age Arcus Moderate Heavy
(yr.) absent arcus arcus

Grades Grades Grades Total
1+2 3 4+5

35-39 I3 I3
40-44 34 4 2 40
45-49 56 8 4 68
50-54 55 13 I4 82
55-59 62 29 17 io8
60-64 56 2I I5 92
65-69 35 24 I2 7I

Total 3II 99 64 474

x2=36-5; d.f. = IO; p <O-OI.

TABLE 2 Relation between arcus senilis and
certain attributes or risk factors in 474 patients
between 35 and 69 years

Variable No. of cases Mean values for arcus grades

1+2 3 4+5

Diastolc blood pressure 47I 82-6 83.2 85*o
Glucose tolerance 436 538-3 528-5 55I-I
Total serum hpids 342 64-8 596-9 6I9-I
Cigarette index 473 669-o 7I5-3 794-8
Obesity 468 I1113 IO9-0 io6-8
Fat folds 438 I4.0 14.1 I2.7

older patients tend to have lower cholesterol
levels in the heavy arcus group.

Table 4 shows the relation between alcohol
intake and degree of arcus in 534 patients of
all ages. For the purpose of this paper arcus
grades 3, 4, and 5 have been taken together.
There is a significantly positive association
between alcohol consumption and degree of
arcus (p <o oi).

Correlation of alcohol experience with age
in these 534 patients shows a significant nega-
tive association (p <o0o5). Age cannot, there-

TABLE 3 Relation between arcus and serum
cholesterol in 425 patients, divided into differ-
ent age-groups

Age-group No. of cases Mean and standard deviation of serum
cholesterol for arcus grades

1+2 3 4+5

35-49 IO9 226-o (±47-1) 269-I (±49 8) 278-o (±45 85)
50-59 I76 267-8 (± 53 8) 265-4 ( 52.5) 268-8 (± 509go)
60-69 I40 257-I (±55 4) 257-9 (±56 3) 250 I (±47-40)
All ages 425 264-2 (±52 2) 262-4 (±536) 265-9 (±+ 5550)
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TABLE 4 Alcohol intake related to arcus
grades in 534 patients of all ages

Alcohol category Arcus category

Grades Grades Total No.
1+2 3-5 of patients

Group i 8I 35 ii6
Group 2 i8i 82 263
Groups 3+4 8i 74 155

Total 343 I9I 534

X = I3-72; d.f.=2; p < O-OI.
See text for explanation of arcus and alcohol grading.

fore, be a common factor between arcus and
alcohol. Indeed, this negative association be-
tween alcohol consumption and age strength-
ens the positive association between alcohol
consumption and arcus noted by us.
There is no significant relation between

alcohol consumption and serum cholesterol
levels (Table 5).

TABLE 5 Alcohol intake related to serum
cholesterol in 534 patients of all ages

Alcohol No. of Mean SD
group cases cholesterol

I II6 259-6 +45-6
2 263 263-6 + 53-2
3 139 268-4 + 54 8
4 i6 252-8 + 54 5

Other data available to us from patients of
all ages and both sexes with coronary heart
disease and allied syndromes, including
patients with 'silent' infarction and bundle-
branch block, and including the 534 patients
who are the subject of this report, show no
relation between presence and degree of
arcus and exercise experience (898 cases),
haematocrit (868 cases), uric acid (750 cases),
and serum magnesium (210 cases).

Discussion
In attempting to establish a possible relation
between arcus and coronary heart disease,
we have studied other patient attributes, in-
cluding certain acknowledged risk factors.
We confirm the reports of others (Rodstein
and Zeman, I963; McAndrew and Ogston,
I965) that arcus is age dependent. No signifi-
cant relation or trend was noted when arcus
was related to diastolic blood pressure, glu-
cose tolerance, total lipids, cigarette smoking,
and serum cholesterol. From other data avail-
able to us no correlation appears to exist be-

3

tween arcus and exercise experience, haemato-
crit, uric acid, and serum magnesium.

Obesity shows a tendency to decrease with
increasing degrees of arcus. This relation may
result from a negative association between age
and obesity, independent of arcus (Hollister,
Overall, and Snow, I967).
There was a significant positive association

between alcohol intake and arcus (p <o oi).
No other common factor, such as age, could
be found to account for this association. This
relation between alcohol and arcus has not to
our knowledge been reported before.

This study fails to identify any clear risk
factors which might account for a possible
association between arcus senilis and coronary
heart disease. The results of prospective and
case studies suggest that hypertension, cigar-
ette smoking, diabetes mellitus, and hyper-
cholesterolaemia are four major risk factors
which may be causatively associated with
coronary heart disease. In our experience
none of these four factors correlated signifi-
cantly with arcus, nor have we been able to
find a positive correlation with overweight or
total serum lipids.
The factor which most strongly correlated

with arcus in our patients was alcohol intake.
We have no reason to believe from our experi-
ence and from that of other workers in the
prospective or case history studies that alco-
hol is causatively related to coronary heart
disease. The relation between alcohol con-
sumption and aortic atheroma was recently
studied (Sackett and Winkelstein, I967) but
little if any correlation was noted. The relation
between alcohol and arcus merits further
study.
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study and to Mr. Robert McFarlane for the lipid
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We are grateful to Dr. Frank Anderson and his

staff at the Computer Laboratory, University
College, Dublin, for their advice and assistance.
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