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An accurate picture of cerebrovascular diseases is emerging in a comparable manner in 
thirteen study areas with varied genetical, environmental and socio-economic conditions. 
The collaborating centres have a high standard of diagnostic and therapeutic performance in 
their respective comnunities. This unique opportunity for forming an international picture 
of the problem of stroke should be fully utilized. 

Each centre may use its results to indicate the insufficiencies existing in particular 
medical or social services for prevention ancVor care in the study area. Another important 
aspect of the programne is to promote research aiming at improvement of prevention and care. 

I. Control of Stroke 

The present gap between existing knowledge on control measures and the rather poor 
implementation of this knowledge at the commmity level should be further exposed. The 
extent of spread of various techniques which have been reported as effective but which still 
require critical evaluation, should also be examined for the planning of a possible study at 
the next stage of the programie. 

Obligatory collection is limited to comnonly available data only, but items which are 
applied only in selected places are not included. Each centre has now gained experience in 
the running of a stroke register, and we may consider if it is worthwhile to enrich our data 
with some additional items which will servie to develop stroke control in the colllllU?lity. 

Some Items which it ls desirable to study according to current concepts are presented 
below for discussion. If these are applied only on exceptional occasions, registering 
these items for all patients will have no practical value, and in this case a clinical study 
would be more efficient. WHO will assist in collecting and analyzing these data if some 
centres have the possibility of studying them in co-operation with other centres. 

1. Preventive action 

(1) Treatment of transient cerebral ischaemia 

a. extraoranial vascular surgery 

b. anticoagulant therapy 

(2) Further breakdown of previous heart disease, particularly congestive 
heart failure, atrial fibrillation, current use of digitalis. 
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(3) Treatment of diabetes (diet only, insulin, per oral drug). 

(4) Alcohol drinking habits. 

2. Special treatment 

(1) Neurosurgery - any craniotomy procedure 

a. intracranial vascular surgery (for saccular aneurysm end arterio
venous malfonnation) 

b. suction of intracerebral haematoma.. 

(2) Hyperosmolar drugs and others such as alpha blocking agents. 

(3) Intensive care in acute stroke care units. 

3. Particular arrangements for rehabilitation 

(1) Early mobilization. 

(2) Facilitation techniques. 

(3) Home visits by social workers and/or medical personnel after discharge 
from hospital or for non-hospitalized patients. 

(4) Assessment of mental condition as a deteriorating factor (to be worked out). 

II. Transient Cerebral Ischaemia 

1. Background 

Control of hypertension will reduce the incidence of intracerebral haemorrhage and 
perhaps that of cerebral thrombosis as well, but to a limited extent. The latter is a major 
cause of invalidity and death in the higher age group end is increasing with longevity of 
the population. The need for more research is evident. 

What are the risk factors? Hypertension is certainly one, but its pathogenetic role is 
weaker than in the case of intracerebral haemorrhage. Hypercholesterolemia is reported to be 
associated with a higher incidence of stroke only in subjects who are younger than 55 in the 
Framingham study, but not in other studies. Its causative role is not fully exploited in 
obesity, smoking, alcohol and lack of exercise. 

One of the earliest manifestations of atherosclerotic cerebrovascular disease is 
transient cerebral ischaemia (TCI). During a 4-5 year observation period of patients with 
TCI, about one-third developed a major stroke. The situation can be equated with the 
relation of angina pectoris to myocardial infarction. 

It has been reported in some American literature that treatment of TCI, either with 
anticoagulation or by corrective surgery of stenosed carotid artery, reduced the number of 
ischaemic attacks and possibly prevents future stroke. However, still very little is known 
about the incidence or prevalence of TCI in other countries, and neither has one established 
the benefit of therapy in comparison with the possible risk of haemorrhagic complications 
or operative mortality. 

The prevalence of TCI varies according to the nature of the study population and the 
diagnosis of TCI. It was experienced in 15~ of stroke patients in Copenhagen and 9-' in 
Qijteborg in the WHO pre-pilot study, and in l~ in one hospital series (N.J. David, 19(,0). 
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For instance, 25~ of stroke cases in CHSteborg and. 17~ in Copenhagen had intraoerebral 
haemorrhage, whereas in David's report all were oaees of cerebral thrombosis. Frequency of 
similar episodes (warning signs) was experienced in~ of stroke patients in another 
community study (D.C. Wallace, 1967). The diffeNl'.).oe in these studies therefore is rather 
small. 

TCI is diagnosed by its time profile and. may manifest a variety of neurological 
symptoms which can be caused by local brain iachaemia. Such symptoms are generally not 
specific and require interpretation. Merely listing neurological symptoms cannot be suf
ficient. However, without defining certain symptome, comparison of the frequency ot TCI 
or embarking on a Joint preventive trial ta impossible. Symptoms which can be lm.deratood 
in the same way in different centres and which contain TCI with a reasonably high sensitivity 
and specificity should be chosen. 

The validity of criteria can be tested in two ways. TCI is caused mostly by amall 
emboli originating from the heart or atheroscleroaed arteries that supply blood to the brain. 
and less frequently by acute reduction of regional blood flow due to various reasons such as 
blood-steal phenomenon in patients with stenoaed arteries or mechanical external compression 
by periostosis of the spine. Criteria are therefore supported if symptoms are more 
frequently associated with this basic vascular pathology, which can be demonstrated by 
angiography and arterial bruits, etc. The use of angiography is limited and other non
invasive techniques need to be developed. 

There is another approach Which is more acceptable but requires time and a large 
number of subjects. If patients with 'l'CI develop stroke more frequently than subJeota 
without 'l'CI, the criteria are proved to be relevant. 

These studies require different designs from the present stroke register, which only 
deals with patients who developed a major stroke. Before starting such a study or a con
trolled study to assess the effect of a preventive treatment of TCI, working criteria for 
TCI must be prepared. 

2. Study on the methodology for diagnosis of TCI 

TCI is defined as a suddenly occurring focal, neurological deficit, due to cerebral 
ischaemia, which disappears completely within 24 hours. Almost the same definition is ueed 
by the majority of investigators, except that duration of less than one hour ia used by a 
few British investigators. Neurological deficits included, however, differ and this may be 
the main cause of disagreement as to frequency and prognpeia. 

The aim of the present study ie to build up standardized diagnostic method• for TCI. 
Diagnosis has to be baaed entirely on past history, ainoe there ie no practical and object
ive method to discriminate patients with 'l'CI. Angiography is helpful but is hardly 
applicable in maea screening. Since neurological detioita are transient, a patient who has 
had TCI may not seek medical consultation and .-y forget about the event. The diagnosis 
much depend.a on the accuracy of patient•' reporting. The eame symptoms may be due to TCI 
or many other causes and the physician has to Judge the probability of the symptom being 
of iachaemic origin. The diagnosis therefore aleo depends on the phyeictan'a inter
pretation. These latter points introduce bias in the diagnosis of TCI. 

Some of the inherent drawbacks of retrospective study should be kept in mind. For 
example, there may be deterioration ot memory due to etroke, or confused memory of symptoms 
before and after stroke. Infonna.tion can be obtained. only from those who survive and may 
bias the results. 
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Symptoms described. aa TCI by several authors are sUJ11111.rized in Table 1. Because of 
lack ot apecitioity., dizziness., vertigo., headache, syncope and numbneaa are often excluded 
1f not accompanied with other focal, neurological deficits (R.N. Baker, 1966; G.D. Friedman 
et al • ., 1969; P. Whisnant et al., 1970). Dizzineaa, numbness, nausea and falling often 
appear in combination (Mules et al • ., 1971). In some prospective studies (A. Oatfeld, 1970; 
P.B. Pu.cook., 1970)., vertigo appeared to have the aame, or an even more important, risk as 
more clear-out deficits such aa hemiplegia or hemianopsia. 'Iherefore, non-specific 
aymptoma cannot be excluded in a preparatory trial such as the present one. It has been 
reported that TCI diagnosed from data collected by a lay interviewer with a standardized 
questionnaire is highly associated with f'uture risk of stroke, while TCI diagnosed by 
neurologists in the same group of subjects failed to discriminate high risk people (P.B. 
Peacock., 1971). It ia essential to gain experience with the questionnaire in different 
cultural backgrounds betore taking any decision. 

In previous studies on TCI., prodromal symptoms have not been distinguished from TCI. 
A prodro•., i.e. impending sign of stroke, can be tentatively defined as symptoms which 
were experienced by the patient during the period between one week and one day before stroke. 
No sharp line can be drawn between prodromal symptoms occurring on the same day as stroke 
and stroke itself, and these symptoms can therefore be regarded as the initial stage of the 
stroke. It prodrome ia frequently experienced in patients who had stroke, there is a 
poaa1b111ty of diagnosis and thereby postponing the occurrence of attack by some therapeutic 
intervention. Patients •Y recall prodrome better than older TCI events. It is therefore 
proposed to distinguish prodrome in the study of TCI. 

One year'• experience should be sufficient for testing the questionnaire and criteria 
in connection with the stroke registers. If these prove to be usable a prospective study 
will then be planned. Feaaibility teats with hypertensive patients in the WHO hypertension 
control prograrmie would be opportune, u they form a higher risk group and are expected to 
be better oriented tow.rda prevention of stroke. '!his test will also be applied to the 
general population in a conmunity where possible, on a limited scale and as a feasibility 
study in the beginning. 

Several points for discussion in relation to formulating a questionnaire are listed 
below a 

1) From ldlom is information obtained? 

(1) If a patient cannot himaelf give reasonable answers, should we consult 
his family., friends or hia consulting doctor? 

(2) I• any exclusion category to be mentioned? (e.g. age limit, mental 
deterioration) 

2) Who obtains the information? 

Any interviewer., or exclusively a doctor? 

:,) When to obtain information? 

At initial interview, initial follow-up (3 weeks), at all follow-ups? 

4) Within what period of time should events be notified? 

Should w distinguish between prodrome and initial stage of stroke? Is it 
acceptable to separate them by timing in relation to the stroke? 
Mmory of old events may be leas reliable. To what point in time can we go back? 



5) Duration 

{1) Definition: complete disappearance within 1 hour? 
complete disappearance within 24 hours? 
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{2) To what extent should recovery be achieved. e.g. if one finds on the next day: 

{a) no difficulty in basic movements, but with a slight reduction of skill 
in finger movement; 

{b) no difficulty in movement, but apaatic1ty is found on neurological 
examination. 

(3) Symptoms of a very short duration. 

There are many symptoms which last only for a few seconds or minutes. Can · 
we expect un1fonn answers for an episode of such short duration? Are these 
symptoms relevant? 

(4) Shall we detennine lengths of duration for each symptom? Vaguer symptoms 
such as dizziness may need a duration longer than a few minutes 1n order to be 
noted as a particular event. 

6) Medical consultation 

(1) Should we distinguish between those episodes which led the patient to consult 
a doctor and those which did not? 

{2) Should we then seek written evidence in medical documents? 

7) Time of first attack 

It seems useful to know the interval between initial TCI and occurrence of ma.Jar 
stroke. 

8) Combination 

Should we discriminate between symptoms which occurred in combination and symptoms 
which occurred alone? 

Vertigo is usually accepted only when it appears in combination with another symptom. 

9) Frequency 

Stroke may occur after a single episode of TCI. However, if attacks occur 
repeatedly in the same arterial territory the possibility of TCI is higher. 

When a patient experienced different types of symptom, how is the frequency to 
be recorded? Should it be frequency of: individual symptoms, symptoms 1n 
the same arterial territory. or all symptoms together! 

10) Identifiable cause 

Should we try to exclude symptoms apparently caused by reasons other than vascular 
pathology? For example, fall due to broken stairs, difficulty 1n swallowing during 
gastric upset. However, the patient's reasoning may often be incorrect and mis
leading. 

11) Which symptoms? 

The principle of selection can be outlined as follows: 

(1) Clear-cut events that can be understood by lay people. 
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(2) High relative frequency of the symptan in stroke patients compared with 
the general population in the same age group. 

(3) Absolute frequency is also reasonably high. 

12) Diagnosis 

(1) Should we provide a clinical diagnosis given by a doctor using all 
available information? 

(2) Can we definez definite TCI, probable 'l'CI, non-TCI? If so, by what 
criteria? 

(3) Should we also try to classify the vascular territory: right or left 
carotid, vertebra-basilar, combined, and undetermined? 

3. Procedures and questionnaire 

The study will be carried out in conjunction with the stroke register. A draft 
progra.nme for a pre-pilot study on TCI and prodrome is proposed. 

In those centres who Join this trial, answers to the questionnaire outlined below 
should be obtained from stroke patients at the 3 week follow-up. An additional record form 
is provided. Answers are obtained directly from the patient: if the patient is unable to 
answer because of aphasia, loss of memory, or lack of co-operation, other sources of informa
tion should be pursued. If positive answers are obtained to any of the listed symptoms, it 
is necessary to know whether or not the patient consulted a doctor because of the attack 
and whether the doctor noted the symptoms in a medical record. Attack.a which occurred on 
the same day as the stroke a.re regarded as the initial stage of the stroke, and are not 
taken. Attacks which occurred between the day before and one week prior to stroke are 
regarded as a prodrome or waming signs of impending stroke and are recorded separately 
from attacks which occurred between one week and two years prior to stroke. Attacks which 
occurred more than two years previously are not considered in this study. If any symptoms 
were experienced by the patient, the date of the first episode (which -.y well be more 
than two years previously) and the longest duration of the symptom are asked. Final 
diagnosis is recorded by the responsible doctor. In this pre-pilot study, diagnosis 
(definite or probable) is left to the physician's Judgement. 

The questionnaire therefore contains the following: 

1) Source of information: (1) patient; if he is unable to answer properly, (2) family or 
neighbour; (3) consulting doctor; (4) other, or (9) none. 

2) Consultation with a doctor: (1) yes, documented; (2) yes, but no documentation; 
(3) no; (9) unknown. 

3) Symptoms which occurred suddenly and disappeared completely within 24 hours: 
vertigo; loss of eyesight in one eye, one side of both eyes, or both eyes; double 
vision; difficulty in speech; difficulty in swallowing; paralysis or weakness in a 
part of the body; numbness or loss of sensation in a part of the body - for TCS and 
prodrome: dizziness, tinnitus, fainting, falling, inco-ordination, nausea, headache, 
confusion - for prodrome onlyz (1) yes; (2) no; (9) lmknown. 
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4) Timing: 

5) 

Prodrome : between 1 day and 1 week before the onset of stroke; 

TCI : between 1 week and 2 years before the onset of stroke. 

Date of the initial attack: month. year. If unknown. leave blank • 
Supply as much information as possible. 

6) Longest duration: (1) shorter than 5 minutes; (2) from 5 to (0 minutes; (3) between 
1 and 24 hours; (9) undetermined. 

7) Diagnosis given by a doctor in the register: 

Transient cerebral ischaemia (1) definite; (2) possible; (3) not transient oerebral 
1schaemia; (9) undetermined. 



Year/Reference 

1964 
Lancet, 2: 
871-874 

1964 
Quart. J. Med. 
3:,09-324 

1968 
JAMA 211: 
1993-2003 

1968 
Personal com
munication 

Investigator 
(Place) 

J. Acheson 
et al. 

(Stoke-on
Trent) 

J. Marshall 

(London) 

TABLE 1. 

Definition and/or Symptoms 

Repetitive attack. Full recovery after attack. 
Excludiq: symptOIIB which followed demonstrable 
changes in cardiac rhythm, episodes of hypotension 
which are recognizable on clinical grounds, vertigo 
unless two or more symptoms indicating hind-brain 
iachaemia were in the history. Symptoms induced by 
head turning. 

Disturbance of neurological function occurring in the 
territory of' supply of the carotid or vertebrobasilar 
arteries and believed on clinical grounds to be assoc
iated with atherosclerotic diseases in these arteries 
or their branches. Vertigo, tinnitus, visual field 
disturbance, diplopia, dyaarthria, facial parathesis, 
drop attacks, hemiparesis, monoparesia, hemianaesthesia, 
confusion, dysphasia 

Joint study of A sudden cerebral episode which results in distinct 
extracranial neurologic deficits, such as paresis, paresthesia, dys-
arterial occ- phasia or vertigo 
lusion. 
w.s. Fields 
et al. 

Hypertension A single localizing neurological event, or two 
Cerebrovascular concomitant non-localizing events. 
Disease Co-op-
erative Study 

s. Julius et al. 
(Univ. of Michigan) 

Duration 

(1 hour 

<24 hrs 

<:24 hrs 

.. 

Type of' Study 
and Patients 

Prospective 

Hospital 
series 

Retrospective & 
prospective 

Hospital series 

Therapeutic 

Hospital series 

Joint study 

Prospective 
secondary prev
ention trial 

Hospital series 

Joint-study 

I! 
a>s 

I\) 
• 
~ 
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Year/Reference 

1970 
quoted from 
P. McDowell 
Stroke, 2:101-
104, 1971 

1970 
Birmingham 
Stroke Epidemio
logy and Rehabi
litation Study 

Personal com
munication 

1970 

Cerebral Vascular 
Disease. Seventh 
Conference, pp: 
161-165 

1971 

Stroke, 2: 
114-127 

Investigator 
(Place_)_ 

A. Ostfeld 

(Chicago) 

P.B. Peacock & 
s.c. Raffel 

(Alabama) 

J.P. Whisnant 
et al. 

(Mayo Clinic) 

J. Mules 
et al. 

(Baltimore) 

TABLE 1. (Continued) 

Definition and/or Symptoms 

Two or more episodes. 
Pyramidal symptoms or dysfunction of at least two 
cranial nerves. 

History strongly suggestive of transient localizing 
neurological deficits not accountable for by any other 
cause. Positive answers to 3 or more of the following: 

. ~ ... . 

Duration 

24 hrs 

(20 questions are elaborated after feasibility study) 24 hrs 
temporary weakness of arm or leg, temporary weakness of 
face, sensory loss involving arm or leg, loss of eye-
sight, double vision, inco-ordination, fainting or black-
outs, headaches, deafness, speech disturbance, confusion, 
choking, dizziness. 

Focal neurological deficit without loss of consciousness 
excluding: 
1. with permanent neurologic deficit when first seen 24 hrs 

2. fainting or transient light-headedness or dizziness 
without focal neurologic symptom 

). transient neurological symptoms associated with head
ache, gastro-intestinal symptoms or scintillating 
scotoma of migraine. 

Brief episode of local neurological symptoms. 

usually 
:,0 mins 

Usually 

Type of Study 
and Patients 

Retrospective & 
prospective 

COIIIIIIUllity survey 

Retrospective & 
prospective 

Conmunity survey 

Comparison bet
ween interview 
by lay person & 
by physician 
waa made. 

Prospective 
(review of clin
ical records) 

Hospital series 

Cross-sectional 
Symptoms studied are: fainting, dizziness, falls, loss 
of vision, double vision, nausea, difficulty in speak
ing, difficulty in swallowing, numbness and paralysis. 

5-:,0 mins Population 
survey. 

Ii 
'°S I\) 

• 
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