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Classically these patients are younger than average and are
often under 35,6 7 with a higher proportion than usual of
women. Most studies suggest that the patients do not have the
classic risk factors, though McKenna and his colleagues
emphasised the importance of smoking.8 The group seems,
however, to be heterogeneous in its clinical presentation, and
a unifying pathophysiological mechanism seems unlikely.

Several reports emphasise the sudden development of
prolonged cardiac pain without any previous history of similar
chest discomfort.5 6 After the acute event these patients
usually do not develop further chest pain, and the prognosis
is excellent. Prolonged treatment is rarely required. Betriu
and his coworkers performed ergonovine testing in all eight
of their patients with myocardial infarction and normal
coronary arteries and this clinical profile; in all there was
diffuse narrowing throughout the entire length of the coronary
tree with no focal spasm.5 Pathological studies almost invariably
show the presence ofthrombus in such patients,3 and coronary
angiograms performed acutely during myocardial infarction
also show the importance of thrombus in the early stages of
myocardial infarction. One attractive theory is that lysis or
recanalisation of a thrombus may occur between the time of
infarction and when the coronary angiogram is performed,
usually after one to three months in most series.3 Thrombo-
embolism or thrombosis in situ initiated by trivial irregularities
in the vessel wall not visible on the angiogram are both
plausible explanations of such an event. Certainly the history
of a sudden single event without response to provocative
testing would fit well with such a theory.

Other patients may present differently. In a recent report
from Legrand and his colleagues on 1727 patients admitted
to a coronary care unit over two and a half years with an acute
myocardial infarction 18 patients were identified as having
"normal" coronary arteries.7 Angiography was performed for
one or more of the following reasons: residual myocardial
ischaemia shown by typical angina pectoris or stress testing
(280 patients), age under 35 (18 patients), subendocardial
infarction (86 patients), malignant arrhythmias in the post-
hospital phase (five patients). Fifteen of the 18 patients gave a
history of chest pain occurring before the acute event; the
pain was often atypical, starting mainly at rest or after exercise.
In these patients the clinical course was not benign in all
instances: 11 patients developed chest pain at rest early after
infarction. One patient treated with beta blocking drugs
suffered a recurrent myocardial infarct, eight became
asymptomatic, and two improved with calcium antagonists
and nitrates. One patient developed a severe form of variant
angina three months after the infarction, and two patients
experienced rare episodes of angina at rest. The stress electro-
cardiogram was negative in all cases. Seven patients had a
provocative test using ergonovine in the coronary care unit;
two had a positive response with ST segment depression and
chest pain. A further two tests were performed during cardiac
catheterisation; one showed focal narrowing with angina and
a raised ST segment, the other showed severe diffuse narrowing
associated with chest pain but without ST segment changes.

Maseri et al had earlier suggested on the basis of their own
direct observations that in such patients coronary vasospasm
may (in some as yet unidentified circumstances) be responsible
for myocardial infarction and thrombosis even in the absence
of coronary atherosclerosis.9 Similarly as early as 1972 Cheng
and his coworkers described a single case in which spasm of
the circumflex coronary artery resulted in myocardial
infarction.10 In this group of patients the clinical course seems
to be b-enign provided that residual chest pain is controlled by

drugs known to help coronary vasospasm (that is, calcium
antagonists and nitrates).
How, therefore, should such patients be managed ? Probably

all patients under the age of 40 who suffer an acute myocardial
infarction should be investigated. Those with a -normal
coronary arteriogram can be reassured that their prognosis is
good, but careful follow up is warranted and chest pain
developing subsequently must be treated promptly.
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Thoracic outlet syndrome
The thoracic outlet compression syndrome, a term introduced
by Peet et al in 1956,1 refers to conditions in which nerves or
vessels or both are compressed in the root of the neck or axilla.
Although accepted by common usage the name is not really
apt, since the structures affected pass from the neck to the
arm, the only thoracic contribution being provided in some
instances by the first rib functioning as the lower blade of a
pincer whose upper blade is the clavicle.
The syndrome includes a perplexing group of disorders

such as cervical rib, scalenus anterior syndrome, costoclavicular
compression, abnormalities of the clavicle, and venous or
arterial compressions. Patients with these conditions are
difficult to assess, so they are apt to be referred to many
different specialists including psychiatrists. Parry has made a
convincing case for combined assessment by orthopaedic
surgeon, neurologist, and vascular surgeon.2
The neurological varieties ofthe syndrome, which constitute

80-900, of most series, are more common in women, typically
of slim build and drooping shoulders. Vascular compression
is more often seen in men.

Patients presenting with vascular symptoms should be
investigated without delay. Lesions in the subclavian artery
such as stenosis or aneurysm can give rise to micro-
emboli, which may lead to irreversible damage to the hand,
or may thrombose completely endangering the entire limb.
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Venous thrombosis, while unlikely to threaten limb survival,
leads to long term morbidity in most patients.3 When the
symptoms suggest some degree of vascular embarrassment
arteriography should be carried out to exclude intrinsic
arterial-disease and should include views in the 900 abducted
position. Unfortunately, some asymptomatic individuals may
show obliteration of the radial pulse and radiographic
indentation of the artery at the medial border of the first rib
jn this position. When there is venous occlusion phlebograms
should be obtained on both sides, since the anatomical
abnormality is usually bilateral.4

Neurological symptoms seldom merit the same urgency;
indeed careful assessment over a period of time is essential
to avoid the many pitfalls which may follow hasty or ill judged
surgery. The most frequent neurological symptom is aching
pain in the side or back of the neck extending across the
shoulder and down the arm. Tingling and numbness are
common in the forearm and hand in the ulnar (C8-T1)
distribution, and fine coordination may be affected. Symptoms
tend to be made worse by any sustained activity of the arms
such as holding a newspaper or a steering wheel or household
tasks such as decorating, putting up curtains, or hanging up
washing.
Common conditions which need to be distinguished from

the outlet syndrome are cervical disc lesions and osteoarthritis
affecting the C5, C6, and C7 roots and carpal tunnel syndrome,
which is strictly of median nerve distribution in the hand and
is often associated with pain at night, especially in the upper
arm. Other conditions which should be considered are brachial
plexus injuries, capsulitis or bursitis of the shoulder, angina,
and cancer of the lung.

Like the symptoms, the clinical signs of the outlet syndrome
may be vascular or neurological. Compression ofthe subclavian
vessel responsible for the symptoms may be shown by putting
the arm in a position of 900 abduction and external rotation
without raising the shoulder. This may decrease or eliminate
the radial pulse and lower the blood pressure by 15 mm Hg
or more. Vigorous flexion and extension of the fingers with
the limb in this position will produce pain and paraesthesiae
within a few seconds, while the normal person should be able
to continue for more than a minute. Particularly useful tests
are reproduction of the symptoms by thumb pressure in the
supraclavicular fossa and tenderness to tapping in the same
area. There may also be a palpable fullness in the area,
especially if cervical rib is present. In longstanding neurological
compression there may be wasting of the interossei, but no
objective physical signs may be present.
A complete series of radiographs of the cervical spine

should be obtained in every patient. In addition to other bony
abnormalities one should look for a cervical rib or elongation
of the transverse process of C7, which may have a non-ossified
ligamentous band running from its tip to the first rib. Among
the laboratory tests which have been advocated are plethysmo-
graphy5 6 and Doppler ultrasonography,7 8 but these add
little to careful physical examination. Similarly nerve con-
duction studies have been advocated9 10 but many have found
them unhelpful.2 61112 Wulff and Gilliatt have recommended
electromyography including measurement of "F wave"
conduction time.'3

Arterial compression, once proved lay arteriography, should
be dealt with by early operation. Some authorities also argue
that acute venous thrombosis should also be treated by early
operation with the object of combining relief of the underlying
anatomical abnormality with thrombectomy.13-15 This requires
early diagnosis of the venous thrombosis and a high level of

surgical skill and experience. Most patients will continue to
be managed by intravenous heparin and raising the limb.
When the symptoms are neurological every effort should

be made to manage the patient conservatively. Dale has
recently emphasised the importance of a sequential approach
which includes therapeutic trials of physiotherapy, including
shoulder strengthening exercises, local heat, and cervical
collar.16 Surgery should be reserved for the minority who
continue to have troublesome symptoms over a sufficient
period of observation; Parry suggests two to three years.2
These are not operations for the inexperienced surgeon.

The complications can be very-serious. Haemorrhage from
subclavian vessels may be massive and difficult to control.
The brachial plexus or its branches may easily be damaged.
In a recent survey among members of the International
Cardiovascular Society, Dale reported 102 patients with
complete postoperative paralysis after operations by the
transaxillary approach,'7 of whom 22 had failed to achieve
complete recovery. He therefore advocates the supraclavicular
approach as the first choice. Minor nerve injuries resulting in
areas of anaesthesia, paraesthesia, or neuritic pain are relatively
common but usually resolve with time. Surgeons using a
variety of approaches have reported complete relief of
symptoms in 55-85% and partial relief in a further 7-350O of
patients.6 11 12 18-21
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