J - We describe the incidence and natural history of four
- chinically identifiable subgroups of cerebral infarction
. in a community-based study of 675 patients with
E first-ever stroke. Of 543 patients with a cerebral
b infarct, 92 (17%) had large anterior circulation
. infarcts  with  both cortical and  subcortical
f involvement  (total anterior circulation  infarcts,
g TACI), 185 (34%) had more restricted and
g predominantly cortical infarcts (partial anterior
| circulation infarcts, PACI); 129 (24%) had infarcts
. clearly associated with the vertebrobasilar arterial
g tenitory (posterior circulation infarcts, POC); and

E 137 (25%) had infarcts confined to the territory of the
£ deep perforating arteries (lacunar infarcts, LACI).
E There were striking differences in natural history
between the groups. The TACI group had a
E Negligible chance of good functional outcome and
- Mortality was high. More than twice as many deaths
|- Were due to the complications of immobility than to
E direct neurological sequelae of the infarct. Patients in
33‘_"18 PACI group were much more likely to have an
 Barly recurrent stroke than were patients in other
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groups. Those in the POCI group were at greater risk
of a recurrent stroke later in the first year after the
index event but had the best chance of a good
functional outcome. Despite the small anatomical
size of the infarcts in the LACI group, many patients
remained substantially handicapped. The findings
have important implications for the planning of

. stroke treatment trials and suggest that various

therapies could be directed specifically at the
subgroups.
Lancet 1991; 337 15621-26.,

Introduction

Any classification of cerebral infarction (CI) should be
based on a detailed understanding of the pathophysiological
mechanisms operadng in each patent so that new
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treatments can then be targeted to and tested on specific
types of infarction. However, if large epidemiological
studies, which are necessary to plan clinical trials, or the
trials themselves are to be feasible, a simple and widely
applicable method of classification is needed! A
classification based on pathophysiology requires extensive
investigations, which are time consuming and may not be
available to many practitioners. For trials in acute 1schaemic
stroke in which there may be a narrow therapeutic “time
window” and in community-based epidemiological studies
in which many patients may not be admitted to hospital,
such detailed investigation is impracticable. Furthermore,
even after detailed investigation, the pathophysiological
mechanism in as many as 40% of infarcts remains
undefined.?

Epidemiologists and workers involved in clinical trials
have approached this dilemma in various ways. Some
investigators have chosen not to have any major
subdivisions, although patients with a poor prognosis might
be excluded.? Others have examined the importance of
specific treatments in subgroups defined by the presence of a
certain factor (eg, internal carotid occlusion®), even though
the exact pathophysiological mechanism that caused the
index neurological event was unknown. A few investigators
have attempted to subdivide cases according to the site and
size of the infarct (eg, the Canadian American Ticlopidine
Study in Thromboembolic Stroke®); this method, especially
if itis based on clinical features, is rapid and can be applied to
most patients. However, there are no data on the natural
history of such subgroups from community-based
epidemiological studies.

Our hypothesis is that, with simple clinical criteria, a few
subgroups of CI with certain distinctive characteristics,
which are of value in clinical research and practice, can be
defined. Our aim was not to develop a classification that
disregarded the results of more detailed investigations, but
rather to describe a framework within which individual
physicians could use those investigations available to them
to refine our primary clinically-based divisions. Such a
scheme has the advantage that it is quick and practical, and it
can be used by all physicians dealing with acute stroke, A
second hypothesis, which we did not directly test, is that
owing to the composition of the subgroups the underlying
pathological processes are moderately homogeneous and
therefore specific treatments might be directed towards
particular subgroups. We here present data about the
natural history of patients with four easily defined
subgroups of CI from the Oxfordshire Community Stroke
Project (OCSP)—a large, prospective, community-based
study of first-ever stroke.

Patients and methods

The OCSP methods and characteristics of the population have
been described previously.*” Briefly, all patients in a population of
about 105 000 who presented during a four-year period with their
first-ever stroke were registered with the study. The patients were
assessed as soon as possible after the event by a study neurologist
irrespective of whether they were admitted to hospital. A standard
neurological history and examination was recorded although special
attention was paid to any symptoms that had been present initially
but had resolved by the time of examination. We atternpted to
obtain a computed tomographic (CT) scan or a necropsy
examination in all cases.

A diagnosis of stroke was made if there were rapidly developing
clinical symptoms or signs of focal, and at times global (for patients
in deep coma and those with subarachnoid haemorrhage), loss of
cerebral function, with symptoms that lasted more than 24 hor that

led to death, with no apparent cause other than that of vascular
origin.®

Definition of cerebral infarction (Cf)

Patients had definite CI if (a) a CT scan done within 28 days of
the onset of symptoms showed an area of low attenuation, ng
relevant abnormality, or an area of irregular high attenuation within
a larger area of low attenuation (ie, an area of haﬁn()rrhagic
infarction), or if (b) a necropsy examination showed an areq of CI
(pale or haemorrhagic) in a region compatible with the clinical
symptoms and signs. Patients with clinically definite first stroke
who had not undergone computed tomography within 28 days of
onset of symptoms or those in whom an adequate necropsy
examination had not been done but in whom the Guy’s Hospita
Stroke Diagnostic Scale (GHSDS) score was less than 4, were
regarded as cases of probable CI. The GHSDS uses a combination
of clinical signs and symptoms to give a probability that a stroke is
due to CI or intracranial haemorrhage.® This system is more
accurate than an unstructured clinical diagnosis but we have =
included only patients in whom the probability of CI was greater
than 90%. In the following analyses cases of definite and probable
CI are combined.

Definitions of C/ subtypes

Patients with CI were allocated to one of four groups according 1o
presenting symptoms and signs. It is important to emphasise that
we used the clinical pattern at the time of maximum deficit from first
cerebrovascular event to classify the patient and not necessarily the
pattern at the time of our examination when some features might
have resolved (although in most cases the two were the same).

Lacunar infarcts (L AC!)—These patients presented with a pure
motor stroke, pure sensory stroke, sensori-motor stroke, or ataxic.
hemiparesis.”® Although patients with faciobrachial and
brachiocrural involvement were included, those with more
restricted deficits were not. There were no cases of acute focal
movement disorders due to CI in our study although there is some
evidence that such cases should be considered in this group.® ;

Total anterior circulation infarcts (TAC/)—Patients with TACI :
presented with the combination of new higher cerebral dysfunction
(eg, dysphasia, dyscalculia, visuospatial disorder); homonymous
visual field defect; and ipsilateral motor and/or sensory deficit of at
least two areas of the face, arm, and leg. If the conscious level was :
impaired and formal testing of higher cerebral function or the visual -
fields was not possible, a deficit was assurmned. =

Partial anterior circulation infarcts (PAC/!)—Patients presented
with only two of the three components of the TACI syndrome, w1th :
higher cerebral dysfunction alone, or with a motor/sensory deficit
more restricted than those classified as LACI (eg, confined to one -
limb, or to face and hand but not to the whole arm,). .

Posterior  circulation  infarcts (POC/)—These patents:
presented with any of the following: ipsilateral cranial nerve palsy -
with contralateral motor andfor sensory deficit; bilateral motor
andfor sensory deficit; disorder of. conjugate eye’ movement;
cerebellar dysfunction without ipsilateral long-tract deficit
(le, ataxic hemiparesis); or isolated homonymous visual field
defect,

Anatomical basis of the subdivision and
pathophysiological hypotheses

LAC/—The four major lacunar syndromes are highly predictive
of a small lacunar infarct in the basal ganglia or the pons.® In most
cases, when computed tomography is negative, magnetic resonance
imaging"* shows a lacune in the pons. There are occasional reports
of non-lacunar infarcts presenting with lacunar syndromes but
whether it was the maximum deficit from a single stroke that vg:
reported is uncertain; that such lesions seemed mostly to 1‘1_‘f°]f"c s :
right hemisphere,’®? may reflect the relative insensitivity e
standard clinical examination to detect higher cortical dysﬂmmb
in this area, Most lacunar infarcts are thought to be caused b;,'
intrinsic disease of a single basal perforating artery, cither B
lipohyalinosis or by microatheroma.'*
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TABLE I—BASIC CHARACTERISTICS

PACI

) POCI

All patients

Eo of patients

Male (%) 55 (20) 51(19) 96 (35) 71 (26) 273
Mean age (SD) 69-1 (10-6) 735 (12:5) 704 (11-5) 715 (12:8) 710 (11-9)
Female (%) 82 (30) 41 (15) 89 (33) 58 (21) 270
Mean age (SD) T3B(12-1) 79-0(8-4) 728(15-3) 724 (13-2) T40(13-1)
Total (%) 137 (25) 92(17) 185 (34) 129 (24) 543
Mean age (SD) 72:0(117) 760 (11-2) 715 (13-4) 719 (12.9) 72:5 (12-6)
Medlian time to assessment (days) 4 2 4 5 4
No functionally independent pre-stroke (%) 121 (88) 73 (79) 154 (83) 112 (87) 460 (85)

chl =lacunar infarcts;

I=total anterior circdlation infarcts,
DA = nartial antar, dallrl P












