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CLINICAL APPRAISAL OF ARTERIOSCLEROSIS OBLITERANS IN A DEFINED

JAPANESE POPULATION
BAAOBEERIC S U 5 M ZEMSIKELEODRRFWFM

LYNN WHISNANT *; YASUKI ITO, M.D. ( fiEEEfC )

Department of Medicine
B8 PR ED

SUMMARY. This is a study of the leg pulses of 100 males aged 43-72 who received routine examinations
at ABCC during July —September 1968.

Using oscillometry and palpation, an attempt was made to evaluate the state of the arteries of the legs.
The subjects were also examined by ECG and X-ray to determine the extent of involvement of the aorta
and coronary arteries with atherosclerosis. Other indicators used for describing the subjects included
exposure to ionizing radiation, blood glucose, serum cholesterol, and blood pressure.

None showed diminished pulse on palpation; 15% had a below normal oscillometric index taken above the
knee; 14% had a below normal oscillometric index taken above the ankle. In those with low oscillometric
index taken above the ankle, the prevalence of coronary artery disease and calcification of the aorta more
than doubled that in the population with normal oscillometric readings. A difference in oscillometric index
between the right and left legs was evident with consistently higher readings for the right (P < .001).
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Examination of indices of atherosclerosis in other parts of the vascular system showed 12 % of subjects had
ECG changes characteristic of coronary artery disease; 22% of subjects had evidence of aortic calcification
on X-ray (The prevalence increased with age); and those aged 61-72 a statistically significant correlation
between ECG changes and aortic calcification was present.

The frequency of diabetes was determined and related to manifestations of vascular disease showing 14 %
of the population was diabetic; the prevalence of diminished pulsation on oscillometry was even less in the
diabetic group than in the total population; 36 % of the diabetics were hypertensive, significantly greater
than 16 % found in the total population (P<.05); 42% of the diabetics had serum cholesterol greater than
200 mg/100 ml, more than twice the rate for the nondiabetic population.

Within the study group an almost equal division in the extent of radiation exposure was found; 21% were
inner proximal, 29% outer proximal, 27 % distal, and 23 % nonexposed.

No correlation was found between exposure to A-bomb radiation and absent pedal pulses, reduced oscillo-
metric index, high serum cholesterol, high blood pressure, diabetes, ECG diagnoses of coronary arterial
disease or aortic caleification.
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INTRODUCTION

Arteriosclerosis obliterans is a diagnostic term for
degenerative arteriopathy of the extremities and of the
aorta and its branches that go to the extremities.
Occlusive lesions occur which consist primarily of athero-
mata. These are often accompanied by fibrosis and
caleification of the medial coat of the artery, and may be
associated with thrombosis of varying extent.!

The essential physiologic disturbance in arteriosclerosis
obliterans is obstruction of the flow of blood through
large arteries. Ischemia of the tissues supplied by these
arteries results, leading to the clinical symptoms.

Intermittent claudication is a symptom frequently found.
This may be described as a pain, ache, cramp, or sense
of fatigue which develops in the region of certain muscles
after a period of exercise. It is relieved quickly by rest
without a change of position. Most commonly noticed in
the calf, it may be present in the foot, thigh, hip, or lower
back. Intermittent claudication occurs in almost all cases
of arteriosclerosis obliterans and is often its earliest
manifestation.”
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Other symptoms, though less characteristic, may also be
reported. Early in the disease, sensitivity of the affected
area.to cold may develop. More severe ischemia may be
accompanied by pain at rest, which is most common at
night. In advanced cases, ulceration and gangrene are
frequent in the tissues involved. These may occasion
severe pain in the region of the lesion or just proximal to
it. Ischemic neuropathy may result in pain of large
portions of the extremity, often following the distribution
of nerve trunks. Sensations of numbness or tingling,
especially in the foot, toes, or lower leg, may also
be found.

There are certain clinical signs specific for this disease.
Impairment of arterial pulsations as noted on simple
palpation is the most important and consistent finding in

cases of arteriosclerosis obliterans.?

Marked impairment
of pulsation in the dorsalis pedis artery alone may not be a
significant finding. It has been noted that anomalies of
the arterial system result in marked diminution of pulsation
in this artery in 8% of normal Caucasians.® Pulsations
in the posterior tibial artery, popliteal artery, and femoral
artery are almost never absent when the patient is at
rest in a warm environment, except as the result of
occlusive arterial disease.

The color of the feet may be normal in mild cases of
arteriosclerosis. In more severe cases, one or both feet
may show bluish discoloration, marked pallor, or redness.

In this study, clinical diagnosis was based upon a history
of intermittent claudication and marked diminution, or
absence of pulsations in one or both of the femoral
arteries in Secarpa’s triangle, or in one or both of the
popliteal arteries in the popliteal space, or in one or
both of the posterior tibial arteries behind the medial
malleolus. Subjective or objective manifestations of ischemia
in the toes or feet were noted. Presence or absence of
the pulses was verified by oscillometry.

In a pathology survey by Juergens, Barker, and Hines,!
clinical diagnosis based on these criteria was confirmed
with few exceptions when the affected arteries obtained
as amputation specimens or at necropsy were examined
histopathologically.

METHOD OF STUDY

With the patient supine the strength of the pulses in the
leg were determined both by palpation and oscillometry.
The femoral, popliteal, posterior tibial, and dorsalis pedis
pulses in each lower extremity were palpated and graded:
0 -no palpable pulse; 1-pulse markedly impaired; 2 -pulse
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moderately impaired; and 3 -normal pulsations.® Oscillo-
metric readings were taken just above the knee, above
the ankle, and around the foot. A Collins sphygmo-
oscillometer was emploved. The cuff was inflated to a
level approximately 15mm of mercury above the patient’s
systolic pressure taken at the arm. Readings of the
excursion of the needle were made at 20 mm intervals
down to diastolic pressure. The maximum excursion - the
oscillometric index -and the pressure at which it occurred
were recorded.

Two independent determinations of blood pressure were
performed on each subject at the beginning and the end
of the routine physical examination. Determinations were
made with the subject seated, using a 5% inch standard
cuff applied to the left arm, and recorded by a mercury
Collins sphygmomanometer. The diastolic pressure was
recorded at the level where the Korotkoff sounds disappear.

Before the physical examination, a short history of
symptoms related to peripheral vascular disease was
obtained. Specific questions were asked about sensitivity
to cold, color change, loss of sensation, or pain in the
extremities. Ahistory of frostbite or gangrene was
obtained. A personal and social history followed, which
included questions about occupation, marital status, millitary
service, smoking habits, and alcohol intake.

Radiation exposure of the sample population was determined
from the nonmedical records. Information ahout previous
diagnoses of hypertension, stroke, myocardial infarction,
diabetes, hypothyroidism, vascular disease, especially
thrombo-angiitis obliterans and Raynaud’s disease, and
arteriosclerosis obliterans, was taken from the medical
record. Serum cholesterol levels were determined in the
ABCC laboratories by the Autoanalyzer method.

SUBJECTS

The subjects of this study were drawn from those comprising
the cardiovascular disease study group of the ABCC-JNIH
Adult Health Study population in Hiroshima.

The primary objective of the ABCC is to investigate
possible late effects of ionizing radiation in the exposed
populations of Hiroshima and Nagasaki. The clinical part
of the cardiovascular disease studies was initiated in 1958
in Hiroshima as a part of the Adult Health Study.* The
objectives were to obtain accurate information on the
incidence and prevalence of degenerative cardiovascular
diseases in both the exposed and nonexposed subjects,
and to determine the relationship between certain environ-
mental factors and the development of cardiovascular
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disease. The population included in the larger epidemio-
logical study of cardiovascular disease consisted of
13,000 males, evenly distri buted between proximal exposed,
distal exposed, and nonexposed groups. All of them
were aged 30-69 as of 1 July 1958.> All members of the
cardiovascular study group who came in for routine
biennial checkups hetween 22 July 1968 and 17 September
1968 were included in the present study.

ETIOLOGIC FACTORS

Certain clinical and sociologic factors have been associated
with the occurrence of occlusive arterial disease. Selected
to be included in this study were age, smoking habits,
blood pressure, serum cholesterol level, diabetes, history
of previous stroke or myocardial infarction, and possible
exposure to ionizing radiation.

Age. Arteriosclerosis obliterans is known to occur pre-
dominantly in men and seems to have an earlier onset in

men than in women.%®

This study population consists
entirely of men whose ages, 43 through 72 years, are in

the range most prone to develop arteriosclerosis obliterans.

Smoking. That smoking and atherosclerotic changes may
be closely related is well documented.®® In this study
population, 31% did not smoke, 40% smoked less than
20 cigarettes a day, and 29% smoked 20 or more
cigarettes a day.

Hypertension. Hypertension has been singled out as a
possible factor in the development of arteriosclerosis
obliterans. % In this study group, 32% were hypertensive,
19 % borderline hypertensive, 49% normotensive. The
criteria for this classification were as follows: normotensive-
both blood pressure readings below 140 mmHg systolic
and 90 mmHg diastolic; borderline hypertensive - one or both
of the readings 140 mmHg or above systolic or 90 mmHg
or above diastolic and not included in definite hypertension;
definite hypertension-hoth readings 160 mmHg or above
systolic or 95 mmHg or above diastolic.”

Serum Cholesterol. The question of the relationship of
serum cholesterol levels to atherosclerosis is still contro-
versial.'''2 In the ABCC population, Rickert et al”
found that in subjects with serum cholesterol levels
greater than 200 mg/100ml lesions of atherosclerosis
were more severe in both cerebral and coronary arteries.
In this study group 23% had serum cholesterol levels
above 200 mg/100 ml.

Diabetes. Diabetes has often been named as the
predisposing factor in arteriosclerosis obliterans in
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Caucasians. '*'1*

diabetes have not often been noted in Japan. Diabetic
gangrene is almost completely unknown.!®'® Of this
study population 14% were diabetic. Diagnosis of diabetes
was made according to criteria established by Wilkerson. !

However, vascular complications of

Stroke or Myocardial Infarction. A history of stroke or
myocardial infarction may indicate the presence of
atherosclerotic disease. Studies in Caucasians indicate
that this disease process often occurs simultaneously in
many arteries of the body.%'® Only 1% of this series
had suffered stroke. There were none with a history of
clinically recognizable myocardial infarction.

Vascular Disease. No member of this sample studied
had a history of thrombo-angiitis obliterans, Raynaud’s
disease, or arteriosclerosis obliterans.

Radiation. Preliminary analysis at ABCC on the effects
of ionizing radiation has not revealed an association
between exposure to radiation and the development of
cerebral or cardiovascular disease.?!'%?" In this study
population, 23 % were not in the city at the time of the
bomb (ATB) or were 10,000 or more meters from the
hypocenter, 27 % were in the city ATB and were hetween
2500-9999 m, 29 % were between 2000-2499 m, and 21 %
were within 2000 m from the hypocenter.*!

RESULTS

No member of the population sample examined was found
to have clinically demonstrable occlusive arterial disease
of the lower extremities.

The data obtained by oscillometry were analysed statisti-
cally. No age differences were detected in this sample.
A significant difference between the right and left leg was
noted in the readings taken above the knee, the values
from the right side heing consistently greater (P<.001).
There was also a significant difference found between
the right and left legs when the oscillometric index
obtained above the ankle was subtracted from that taken
above the knee. Apgain, the right side was found to be
greater with an average difference of 4.2, the left side
average difference being 3.6. These findings suggest an
asymmetry of blood flow to the lower extremities in this
sample group.

DISCUSSION

In this study the data on the prevalence of occlusive
arterial disease in a sample drawn from a large urban
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population in western Japan has been collected. Although
it is obviously important and desirable to obtain information
about the prevalence and incidence of occlusive arterial
disease in various countries from completely comparable
epidemiologic studies based on uniform diagnaéstic proce-
dures, virtually no studies of this kind have been performed
in Japan. The present study hopes to offer provisional
basis for further, more extensive studies of this sort in
Japan and to establish a baseline for comparison with
data from similar studies of other countries.

It is surprising that in 100 members of a population group
drawn from the sex and age range most susceptible to
arteriosclerosis obliterans not one was found to have
clinically demonstrable disease. Close comparison with
data derived from study groups of other races or ways of
life matched for sex and age and studied in an identical
manner would help to clarify the question of whether
race, or way of life in Japan, might be a factor in the
relative freedom of the Japanese male from this disease.

AREENS. —EORWiLIESswe st E S
TAHAEENREELZFERL, WALA0EIIHIT 2 ES
BIREBOERES L URBERCMT 28255 2L
i, Mo IEETCEEZ LW ETHAN, EBIZIES
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FThbhZzHUoRE,r B EHEEET 220
DEMER L 5L E2EAT LS.
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Hha, EPIUEHBIFPTHET Ao AT 38
ZAEEMAEE & 0B on Bz 2 Bz
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