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where temporary or terminal hospital admission becomes
necessary. The geriatrician (or, where the patients physical
health had been good, the psychiatrist) will have had previous
knowledge of the case and thus be more likely to offer early
relief within a rationally conducted health service for the aged.
Emergency problems will continue to be unavoidable in the
case of socially isolated old people, but these present a small
minority even under modern living conditions.
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MEDICINE TODAY

Investigation of Intermittent Claudication
"Medicine Today" is the television series for dcctors produced
by the B.B.C. Advice on the preparation of the programme
is given by the Association for the Study of Medical Education.
The programme on B.B.C. 2 on 3 December was on the

subject of arterial disease of the legs. Printed below is an
article prepared with the help of an expert contributor to
complement the televsion programme, which will be repeated
on B.B.C. 1 on 10 December at 11.15 p.m.

Intermittent claudication simply means intermittent limping,
but it has become a term specifically applied to the interference
with exercise caused by pain from an ischaemic muscle. There-
fore one can designate a pain as intermittent claudication only
if 'it is produced by exercise and relieved by rest.

History
Pain.-The pain of claudication may vary from a slight ache

to a severe cramp-like pain. The patient can " walk through "
the mild ache, but the severe cramp stops him immediately.
The pain usually wears off after one to three minutes of rest,
and any pain that lasts longer is not due solely to muscle
ischaemia. One sees many patients in a vascular clinic com-
plaining of pain in the calves while in bed, or pain in the thighs
and back immediately after getting up from bed or a chair.
This type of pain is never ischaemic in origin, since intermittent
claudication hardly ever begins after walking less than 10 yards.
The' cause of the pain is its diagnostic feature, and will in
almaostievery case separate those patients with backache, sciatica,
etc., from those with arterial disease.

Site of Pain.-The pain of intermittent claudication com-
monily appears in the calf muscles, but no muscle group escapes.
hie site of the pain may give an indication of the site of the

vascular occlusion. Calf pain is usually due to a block of
the superficial femoral artery in the thigh. Buttock pain is
due to internal iliac artery occlusion, and pain in the calves
radiating up into the thighs to aorto-iliac or generalized iliac
artery disease. This pattern is not constant, and pain in the
sole of the foot can be due to aortic disease, and calf pain to
disease of the calf muscle vessels.

Intermittent claudication can occur in the arms as a result
ofsubclavian or innominate artery disease, and must be distin-
guished from angina pectoris radiating down the arm.

Exercise Tolerance.-The time taken for the pain to appear
is directly related to the amount of exercise being performed.
Thus a patient may be able to walk 100 yards on the flat but
only 50 yards uphill. This makes the distance as judged by
the patient a very unreliable measurement, but when patients
are exercised in a standard manner on a treadmill their exercise
distance is remarkably constant.

Claudication may appear gradually, the walking distance at
first being 400 to 500 yards and gradually shortening over a
few weeks, or it may appear suddenly at a fixed distance and

not change. Claudication in one leg at 50 yards may mask
symptoms in the other leg that would have appeared at 100
yards; the patient will believe this leg to be normal and may
have an unpleasant surprise after the bad leg is cured.

Relief by Rest and Further Exercise.-The relief afforded by
rest is usually complete, though some patients complain of an
ache that continues after the cramp-like pain has abated. The
second walking distance is usually very close to that of the
first.

Duration of Symptoms.-It is important for assessing treat-
ment to know the duration of the symptoms and their behaviour
during that period. In many cases it is not possible to be
sure of the rate or direction of progression of the disease with-
out observation for many months. Spontaneous improvement
can occur as long as one year after the beginning of symptoms.

Associated Symptoms-Intermittent claudication is muscle
pain. The circulation to the skin is usually adequate, but most
patients complain of cold feet at night and may notice that
their feet become colder as they walk. Some develop paraes-
thesiae and numbness in the lower legs as the claudication pain
starts to appear. These symptoms are relieved by resting, but
they do not disappear as quickly as the muscle pain. Symptoms
of this type are more often associated with musculo-skeletal
disease, and if they are prominent they may be so misleading
that the true diagnosis of arterial disease is missed.

General History.-Atherosclerosis is a generalized arterial
disease, so it is important to know if the patient has had any
signs of cardiac or cerebral disease. As many as half will be
found to have had angina, coronary thrombosis, or cerebro-
vascular accidents. It is no use curing a man -of a 50-yard
claudication if his angina pectoris stops him at 60 yards.

Examination

Inspection.-The legs are often of normal colour,'but if the
ischaemia is severe pallor, blueness, and even gangrene may be
present. The skin of the feet is usually dry and slightly scaly,
but the interdigital clefts may be moist and' the site of a fungus
infection. The nails may be thickened.' Loss of hair is not
a valuable sign.

If both legs are raised the affected food will blanch faster
than the good foot. When both are lowered below heart level
the bad foot will become red slower than the good side, and
after a few minutes it may become blue and congested.
Ischaemic ulcers, infection around the nails, and gangrene may
be obvious.

These symptoms constitute what is loosely classed as " pre-
gangrene," and a careful examination to detect them is impor-
tant, as their presence indicates that the circulation is on the
borderline of failure and active treatment is strongly indicated.

Pulses.-The most valuable part of the clinical examination
is the palpation of the pulses.
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Intermittent Claudication

The abdomen must be palpated for the presence of aneurysms.
The pulses in the groin and in the feet are usually easy to
feel; it should be remembered that the dorsalis pedis pulse is
absent in about 5 to 10% of normal people, but the
popliteal pulse is difficult to detect. It can be felt with the
knee flexed by palpating the artery against the upper surface
of the tibia, or by hyperextending the knee on the bed with a

hand behind the knee, or best of all by turning the patient
into the prone position and feeling with both hands along the
course of the artery.

When major vessels are blocked collaterals open up, and these
may be palpable. The artery accompanying the long saphenous
vein may be felt on the medial side of the knee. The perforating
peroneal artery may be palpable just anterior to the inferior
tibio-fibular joint. The presence of such pulses indicates a

considerable degree of collateral compensation.
After inspecting the legs and palpating the pulses it is worth-

while assessing the temperature of the feet, because both legs
will by now have been lying exposed in the same ambient room
temperature for a few minutes. Estimations of skin temperature
differences are unreliable unless both limbs have been equally
exposed to the air.

Auscultation.-Listening along the course of the main arteries
should be inseparable from palpation. Bruits from the aorta
and iliac vessels can be heard above the umbilicus and between
umbilicus and the middle of the groin respectively. The
femoral arteries must be listened to without pressing the bell
of the stethoscope too hard against the artery, as mechanical
distortion of its wall will produce a bruit. The femoral artery
in the mid thigh and the popliteal artery should not be for-
gotten; a bruit here with palpable foot pulses may be the only
indication of the cause of the claudication.

General Examination.-This is of great importance. A full
assessment of the heart and lungs must be made. Most patients
with atherosclerosis are slightly hypertensive, but rarely is the
blood pressure sufficiently high to need treatment. It is always
worth while feeling both radial pulses, and, if they are- unequal
or asynchronous, measuring the blood pressure in both arms.
The neck and subclavian vessels should also be auscultated, as

many patients with intermittent claudication in the legs have
great vessel or carotid artery stenosis.

Signs of incipient respiratory or cardiac failure should be
noted, as the surgery of aorto-iliac arterial disease involves major
intra-abdominal procedures and requires a relatively fit patient.
A chest x-ray, electrocardiogram, and routine blood investi-

gations must be ordered.

Clinical Assessment

Though a final decision on the exact nature of any arterial
surgery depends upon the changes displayed in the arteriogram,
it is possible to make a reasonable assessment of the type of
treatment required from the clinical examination.

Intermittent claudication is a symptom that lasts for years
and it does not always get progressively worse. In fact one-

third of patients improve, and one-third remain unchanged,
leaving only one-third to get worse. A patient presenting with
a one- or two-month history should not be subjected to arterio-
graphy, unless the symptoms are very severe and there are

signs of pre-gangrene, because there is a good chance that his
symptoms will improve over the subsequent six months. The
best treatment of the mild claudicant in the early stages of his
symptoms is to send him away for six months. Vasodilator
drugs may act as a placebo but will not produce objective
improvement.

If the symptoms are severe-that is, less than 100 yards-or
economically disabling, then one should make a preliminary
assessment of the type of treatment required and whether or

not the patient is suitable for it. The important dividing line
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is the inguinal ligament. The long term results of aorto-iliac
surgery are much better than those of surgery on the vessels
below the inguinal ligament, and so one is inclined to offer a
surgical cure more readily to the patient with aorto-iliac dis-
ease. From the history and examination one should try to
decide:

(1) the likely natural progress of the disease,
(2) the severity of the disease and the need for treatment,

(3) the site of the disease, the nature of the operation required,
and the possibility and value of performing it.

After these assessments patients are either watched carefully
and advised to exercise within the limits of their pain or recom-
mended to have further investigations ; a preliminary descrip-
tion of their disease can be given, and the need for arterio-
graphy explained.
The surgeon needs to know the exact nature, site, and extent

of the occlusive vascular disease. In most centres a lumbar
aortogram is done, usually by a translumbar injection. This
requires a general anaesthetic. It is an extremely safe investiga-
tion; the only common complication is slight backache, for
24 hours.

Final Assessment

The need for surgical treatment depends upon the clinical
signs alone. In the absence of any signs of pre-gangrene most
surgeons restrict surgery below the inguinal ligament to patients
with severe claudication but are slightly less conservative when
the lesion is above the ligament. This is an attitude based on

knowledge of the long-term results, not the severity of the sur-
gery, for an aorto-iliac iliac disobliteration is a bigger operation
with a higher mortality and morbidity than a femoro-popliteal
bypass.
The requirements of a good arterial reconstruction are a good

inflow of blood above and a good outflow below the reconstruc-
tion. It is these considerations rather than the actual obstruct-
ing lesion itself that govern the success of the surgery. Thus a
man with a good aorto-iliac segment, normal common femoral
artery, blocked superficial femoral artery, and patent popliteal
artery with all of its branches blocked could have a femoro-
popliteal bypass, or a long endarterectomy, but the chance of
the bypass or the vessel being open at one year is less than 30%.
The operation would not be justified if the only symptom was

claudication, but if there was early gangrene then it would
be worth while in order to save the leg. If the branches of the
popliteal artery are patent then there is a 70-90% chance of
patency, and hence cure, at one year.

At times patients with gross disease below the inguinal liga-
ment may also have a localized area of aorto-iliac disease, and
in these cases aorto-iliac surgery will improve the claudication
by increasing the blood flow into the common femoral and
profunda arteries, and nothing need be done in the leg.
The ultimate decision on the practicability of any operation

must be left to the surgeon as he inspects the arteriogram, but
the previous clinical assessment will have indicated whether the
patient was fit for operation. A full explanation and discussion
with the patient is extremely helpful when making the final
decision. Vascular surgery is something the layman can under-
stand, because it is simply " plumbing," and it is often valuable
to show the patient his x-rays to explain a point.
When the symptoms are severe and the vessel disease so gross

that surgery is not possible then the surgeon turns to palliative
procedures such as popliteal neurectomy, occasionally sympath-
ectomy, and tenotomy. Again the patient should be told the
mechanism by which these procedures might help and the
chances of them succeeding.
These last are relatively minor procedures, and if the patient

has withstood an aortogram he will be able to undergo these
lesser operations with safety.
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