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MEDICAL PRACTICE

Clinical Progress

Lesions in Cerebrovascular Disease and their Clinical
Implications

E. C. HUTCHINSON

British Medical Journal, 1972, 1, 89-91

The clinical implications of advances in knowledge of the
pathology of the stroke syndrome in the past 25 years are
considerable. As the true role of cervical vessels disease in
cerebral infarction has become apparent so the diagnosis of
"cerebral thrombosis"-implying in situ thrombus forma-
tion of the major vessels of the brain-is now recognized as
a rare occurrence. The role of hypertension not merely as an
adjuvant to the development of atherosclerosis but as a cause
of primary disease in the cerebral blood supply is gradually
becoming appreciated, together with the implications for
treatment. Though these two pathological processes-cerebral
infarction and hypertension-account for the complaints of
most patients presenting with cerebral vascular disease, a small
but important group of younger patients present with identical
symptoms of cerebral vascular disease but with diverse under-
lying pathological processes.

Atherosclerosis

For many years pathologists have observed that not in-
frequently the arterial territory affected by cerebral infarction
was supplied by a patent vessel. For example, Hicks and
Warren' observed this in 60% of the specimens they examined.
This paradox had already been explained by workers in the
19th and the early part of this century,24 who drew attention
to occlusion of the carotid artery in the neck. It remained,
however, for Hultquist5 and then for the classic work of
Fisher' to refocus attention on the importance of atheroma of
the origin of this vessel. Fisher re-emphasized that not only
may a thrombus propagate from this site into the cerebral

circulation, causing cerebral infarction, but that large emboli
may form at the site of atheroma, then subsequently detach
and cause infarction. Later studies extended this concept to
emphasize the importance of disease in all four major vessels
supplying the brain.7"'
The next lesion to excite attention was stenosis of the blood

vessels supplying the brain. In conjunction with hypotension
such stenosis was thought to be a major factor in causing
symptoms of cerebral ischaemia. How frequently these two
factors are responsible is uncertain, but probably their im-
portance has been overemphasized. Hypotension certainly
failed to reproduce attacks of transient cerebral ischaemia in
two studies.'2"' Brice et al.'4 showed that the lumen of the
carotid artery had to be reduced by 90% before blood flow
along the vessels fell appreciably. From a clinical standpoint
Millikan" considered that stenosis may well not be a major
mechanism in producing cerebral ischaemia.

Schwartz and Mitchell'6 also questioncd the pathological
evidence that stenosis was important, for in a controlled in-
vestigation they showed that stenosis of the major cervical
vessels steadily increased with age independent of any history
of cerebral ischaemia. Nevertheless, in another study the extra-
cerebral and intracerebral blood supply of patients with
cerebral infarction was compared with that in patients with-
out a history of cerebral ischaemia, and vascular disease
(particularly atheromatous ulceration) was considerably more
severe in the former group.'7

TRANSIENT CEREBRAL ISCHAEMIA

A better understanding of the mechanism of cerebral ischaemia
was aided by studies on another aspect of cerebral vascular
disease-viz., the syndrome of transient cerebral ischaemia.
This syndrome, which affects both the carotid and the
vertebral artery territories, comprises brief attacks of cerebral
ischaemia lasting less than an hour, commonly only 5 to 10
minutes. Studies of the retina during an attack of monocular
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blindness-a characteristic symptom in cerebral ischaemia-
showed small white bodies passing through the retinal
vessels."'20 Necropsy examination in one such patient showed
that the white bodies were almost certainly platelet emboli
arising from atheromatous ulceration in the carotid artery in
the neck.2' This concept of platelet emboli supplemented
earlier experimental observations in animals by Denny-
Brown,22 while from an extensive background of clinical
and pathological studies Gunning et al.,23 suggested that
emboli from sites of major vessel disease in the neck con-
stituted the commonest mechanism behind transient cere-
bral ischaemia.

In summary it is generally believed now that thrombus
formation on ulcerated areas of atheromatous plaques is
important in both cerebral infarction and transient cerebral
ischaemia. In the latter condition the thrombus may consist
of platelets and can pass through the cerebral circulation with-
out residual damage. On the other hand, the thrombus may
also consist of organized fibrin and sometimes cholesterol24
and thus cause cerebral infarction by impaction in a distal
vessel. Even large emboli, however, may first occlude a carotid
artery and then fragment and pass into the smaller intra-
cerebral arteries,2' 2' which confirms the original suggestion of
Fisher and Adams.2Y

THERAPEUTIC IMPLICATIONS

The therapeutic implications of these advances have been two-
fold. Firstly, the physician has attempted by using anti-
coagulants and other drugs to prevent clot formation on
atheromatous plaques. Secondly, the surgeon has used various
techniques to try to remove these lesions from the affected
vessels. The evidence for the unqualified success of either
approach is still not entirely convincing.

Concentration of attention on the origin of the internal
carotid artery and the subclavian vessels in the neck has
tended to overlook two important sources of cerebral emboli.
If atheromatous ulceration is a fundamental part of the
development of thrombus before a subsequent attack of
cerebral infarction then there are potential sources other than
the internal carotid artery or the subclavian. A major one is
the ascending arch of the aorta. Schwartz and Mitchell'6 and
Bhattacharji et al."7 showed that the ascending arch of the
aorta was the site of atheromatous ulceration far more
frequently than the internal carotid artery or the subclavian.
In some patients with definite cerebral ischaemia angiograms
of the major vessels in the neck may be entirely normal and
possibly the source of the emboli is often the ascending arch
of the aorta. Moreover, the importance of cardiac lesions in
carotid artery occlusion without prominent evidence of cardiac
disease has been underestimated, for recent studies have cited
incidences of emboli of this type of 45%2' and 22 %.2'
Though not directly related to atheroma, endomural

thrombus formation because of damage caused by cervical rib
and other anomalies in this area is a recognized cause of
cerebral infarction and should always be considered.'323 An-
other lesion which may be relevant is kinking of the carotid
artery in the neck. It is still uncertain what role these abnor-
malities have but in a study of 1,000 angiograms (though the
figures were not statistically significant) Metz et al.'0 con-

sidered that in some cases they probably played some part in
the development of cerebral ischaemia. Sarkari et al.3' also
suggested that kinking of the carotid artery in children might
have had some role in the development of damage to the
cerebral hemisphere.

Hypertension

The fact that hypertension adversely affects the prognosis in
the stroke syndrome is now well known. Marshall and Shaw32
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found a clear association between mortality and the presence
of hypertension and this has been confirmed in other
studies."-35 Oddly enough, clinical studies have shown that
hypertension does not apparently have this effect in women."1
In the elderly two surveys2' 3 have found no convincing
evidence that hypertension affected the death rate after cere-
bral infarction.
The pathological process behind massive cerebral haemor-

rhage has been discussed for some time. The view that
cerebral ischaemia, due to localized necrosis around a diseased
artery, was the precursor of cerebral haemorrhage has many
supporters.'339 Russell,40 in a study of hypertensive cerebral
haemorrhage, found that in benign hypertension the muscle
of the media of the perforating cerebral arteries showed fibrous
replacement. She thought that this lesion might predispose
to rupture of the vessel. In malignant hypertension she
observed fibrinoid necrosis of these vessels widely distributed
throughout the brain, particularly in the pons. This change,
she suggested, could account for why pontine haemorrhage
was so frequent in malignant compared with benign hyper-
tension. Okinaka and Kameyama4l also described fibrinoid
necrosis of the cerebral arteries in association with cerebral
haemorrhage.

MILIARY ANEURYSMS

Just over a century ago Charcot and Bouchard" described
miliary aneurysms on the cerebral circulation, and in this
century both Green43 and Matsuoka" have drawn attention to
these abnormalities. Using modem radiological contrast
techniques in examining 55 brains Russell45 showed that sac-
cular dilatations of 300-900 ,gm diameter occurred on the
small cerebral arteries (that is, those between 100 and 300
,um in diameter). He suggested that these aneurysms and
cerebral haemorrhage may be causally related. Cole and
Yates46 extended this work, and their findings warrant close
examination.

In the study they examined 100 brains from hypertensive patients
and compared them with a series of brains from 100 normotensive
patients which were matched for sex and age. Hypertension was
defined as a diastolic pressure of 110 mm or more during life and
a heart weight of 400 g or more in men. For pathological reasons
they excluded from consideration the "etat lacunaire" and the "6tat
crible" as not being directly related to either ischaemic or
haemorrhagic lesions. They examined the incidence of large and
small infarcts and large and small haemorrhages in the two groups
of patients. In another communication these authors47 discussed
the significance of small cysts (between 0 5 to 1 cm in diameter),
which they thought could give rise to clinical episodes. Previously
most pathologists had thought that these cysts resulted from cere-
bral ischaemia but Cole and Yates believe that these could be the
end result of pathological processes involved in cerebral ischaemia
and in producing the micro-aneurysms of hypertension.
From their studies they drew four conclusions relevant to treat-

ment. Firstly, both massive and discrete intracerebral haemorrhages
are confined to the hypertensive patient. The only exception to this
rule in their patients was one in whom arteriovenous malformations
had caused the haemorrhage. Secondly, cerebral vascular lesions
occur twice as frequently in hypertension as in patients with
normal blood pressure (they were observed in half the former
category but only a quarter of the latter). Thirdly, small cystic
lesions able to produce a stroke are frequently multiple in both
hypertension and patients with a normal blood pressure Fourthly,
in only three of the 200 patients were haemorrhagic and ischaemic
lesions coincidental.

Thus there seems to be good evidence on pathological
grounds that hypertensive brain disease and the process of
cerebral ischaemia are distinct entities. Pathological studies of
the distribution of cerebral haemorrhage have not aided the
clinician,"8 while surgical treatment is now known to be of
no great value in massive intracerebral haematoma.49 This is
not true, however, of intracerebellar haemorrhage which,
though less frequent than haemorrhage into the hemisphere,
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has an appreciable incidence and in which early diagnosis
and surgical intervention may be life-saving.Y
At the- moment one cannot differentiate between small

localized intracerebral haematoma and ischaemic disease on
clinical grounds but many physicians are now prepared
cautiously to treat patients with a diastolic blood pressure of
110 mm or more who first present with symptoms of cerebral
ischaemia. The benefits of such treatment seem to be estab-
lished."2 51 52

Miscellaneous Disease

The Wassermann reaction should be examined in every
patient, young or old, with cerebral ischaemia. Twenty years
ago this statement would be regarded as a statement of the
obvious; it still is, but the infrequency of neurosyphilis is
tending to a neglect of this precaution. In the elderly giant-cell
arteritis is an important cause of cerebral ischaemia for, though
its classical presentation is headache over one or other super-
ficial cranial arteries, intracerebral ischaemia may be the first
sign. The importance of recognizing the condition is that 20%
of the patients may become blind as a result of the process.

In the younger patient the development of a stroke may
indicate a wide variety of pathological conditions. Bickerstaff53
has emphasized the importance of infection of the tonsillar
bed in causing carotid artery disease and infarction of the
cerebral hemispheres in childhood. In youth and early middle
age systemic lupus erythematosus and polyarteritis nodosa
need to be considered since they may present as typical

cerebral vascular disease. Takashayu's syndrome with progres-
sive encroachment on the major vessels of the aortic arch needs
to be mentioned but is rare in the Western world.54
Blood dyscrasias may rarely present with cerebral haemor-

rhage-usually because of thrombocytopenia.55 "Acute blastic
leukaemia" and subacute or chronic myeloid leukaemia head
the list of the blood dyscrasias responsible. Haemophilia rarely
presents with intracranial haemorrhage but such a case has
been reported by Adeloye et al.56 Even the otherwise relatively
benign conditions of infectious mononucleosis has been
known to cause cerebral haemorrhage with an associated
reduction in platlets.57

Conclusions

The recognition of the importance of thromboembolism from
extracranial vascular sites in both cerebral infarction and
transient cerebral ischaemia has prompted both physicians and
surgeons to adopt a more dynamic approach to the problems
of cerebral ischaemia. Even more fruitful may be the recog-
nition of a separate pathological entity-namely, vascular brain
lesions due directly to hypertension. The published results of
treatment of hypertension in patients with cerebrovascular
disease encourage the hope that these latter changes may be
reversible.

It remains for clinicians to determine how one may dis-
tinguish on clinical grounds, or with ancillary aids, the
essential differences between these two major processes in
cerebrovascular disease.

Investigation of Stroke
D. A. SHAW

British Medical J7ournal, 1972, 1, 91-93

A realistic plan for the investigation of a patient with stroke
must start with an honest estimate of the chances that it
will lead to decisions about treatment that could not be
taken otherwise. The natural history of this multiform
disease is so variable that prognosis without treatment is
unpredictable and such specific therapeutic procedures as are
available-and they are few-have limited application. They
may even carry a degree of risk and forms of investigation
itself are not devoid of complication. Hence the question
of "how to investigate" is generally less of a problem than
"whom to investigate," and in this article a practical ap-
proach will be adopted with a constant eye on possible
therapeutic implications.

Classification

Strokes have traditionally been classified as thrombotic,
haemorrhagic, or embolic, but this strictly pathological divi-
sion is scarcely adequate at the bedside. Though the distinc-
tion might seem easy, failure to make it correctly is common-
place. Furthermore, this classification deals in static patho-
logical concepts and does not comprehend the subtler
dynamic clinical phenomena of insufficiency and transient
ischaemia, wherein the main therapeutic possibilities lie. rhe
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usual practice now is to base our classification on readily
observable clinical fact without presuming to divine the
pathology: to describe the episode in terms of its temporal
pattern using the expressions "completed stroke," "advancing
stroke," and "impending stroke," as suggested by Millikan
et al.`8 By "impending stroke" these authors meant the brief
episodes of neurological dysfunction, usually lasting only
seconds or minutes and leaving no residual deficit, that we
now call "transient ischaemic attacks." The latter term is
preferable because such episodes do not necessarily herald a
major stroke.
The other change that affects nomenclature stems from a

recognition of the role of the extracranial vessels in causing
cerebrovascular symptoms. Whereas once we referred to
thrombosis in small named intracranial arteries, now we
attempt little more than a distinction between carotid and
vertebrobasilar territories as sites from which symptoms arise.
Thus at the bedside the tendency now is to categorize strokes
according to this broad anatomical division coupled with an
evaluation of its evolution in time, and the problems of
investigation will be considered within the framework of this
simple but practical system of classification.

The Completed Stroke

This is much the commonest clinical presentation of cere-
brovascular disease. Though a few of those affected will be
in the younger age groups, most will be over 60. The clinical
picture will vary according to the site of the infarct or
haemorrhage but many patients will have classical hemiplegia
with or without dysphasia according to the side of the
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