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RESEARCH IN PROGRESS

The Pilot Stroke Data Bank: Definition, Design, and Data

Sewma C. Kunitz, M.S.,* CyntHiA R. Gross, PH.D.* ALserT HEyman, M.D.,T CarrLos §. Kase, M.D.,1
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SUMMARY Four university centers collaborated to contribute 1158 patients with acute episodes of
cerebrovascular disease to the pilot Stroke Data Bank, initiated by NINCDS in 1978. During the pilot
project a standard set of data collection forms were developed and used at each of the collaborating centers.
Data on clinical course, laboratory findings, therapy and outcome were gathered prospectively throughout
the patient’s hospitalization and at specified follow-up intervals. Using operational definitions of stroke
sub-types, consecutive cases were systematically allocated to specific categories of brain and vascular
pathology. The definitions were based on clinical criteria as well as on laboratory data, including computer-
ized tomography (CT), and angiography findings. This paper describes the pilot Stroke Data Bank and
presents the distribution of cases by diagnostic and demographic categories. It represents one of the largest
series of prospectively collected stroke cases studied by CT (90% of the cases) and angiography (42%).
Based upon the methods and processes of this pilot study, a main phase of the Stroke Data Bank has been
established to address a number of questions pertaining to stroke classification, evolution, diagnosis, and

prognosis.

THE CLINICAL STROKE DATA BANK study was
initiated in 1978 by the National Institute of Neuro-
logical and Communicative Disorders and Stroke
(NINCDS) in order to amass information systematical-
ly on a large number of patients as a data source for
clinical research. Dr. Donald Tower, then Director of
NINCDS, saw the possibilities of a data bank to stimu-
late clinical research on neurovascular disorders. Dr.
Murray Goldstein, Director of the Stroke and Trauma
Program at that time, and William Weiss, Chief of the
Office of Biometry and Field Studies, supported the
development of data banks for stroke and for traumatic
coma similar to those already under way in ischemic
heart disease' and rheumatology.? It was anticipated
that this research resource would aid in developing al-
gorithms for diagnosis of various types of stroke, char-
acterizing their clinical course and outcome, identify-
ing prognostic variables, and planning clinical trials.

Despite the expanding interests in clinical trials for
determining the value of specific medications for cere-
brovascular disease, such trials continue to have meth-
odologic problems as described by Spence and Don-
ner.> There is, for example, a need for precise
diagnostic categories for various types of stroke, better
descriptions of patient outcome, and more accurate
estimates of patient accrual rates. These workers also
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point out the problems in comparing results across
clinical trials caused by heterogeneous diagnostic cri-
teria. In addition, Caplan® has emphasized the need for
utilization of CT and angiogram findings to establish
etiologically meaningful definitions of stroke type.
The Stroke Data Bank is intended to be a major aid in
solving such definitional and methodological prob-
lems.

During the pilot phase of the study, which was com-
pleted in 1981, 938 patients with cerebral infarction or
hemorrhage and 220 patients with transient ischemic
attacks were entered into the data bank by four collabo-
rating university centers. These clinical centers, cho-
sen by competitive review, were Boston University,
Duke University, University of Maryland, and the
University of South Alabama. The objectives of the
pilot phase were to determine whether neurologists at
different institutions could collaborate in specifying
research issues, agree on the clinical and laboratory
data to be collected, develop uniform data collection
forms that incorporate operational definitions, and col-
lect data according to a common protocol. The pilot
study was successful in each of these aspects and clari-
fied the definitional and data collection issues for the
main study, which began in late 1982. This paper
briefly describes the methods and reports the prelimi-
nary findings of the pilot phase, and states the research
issues for the main phase of the Stroke Data Bank.

Background

The Stroke Data Bank combines rigorous research
methodology with innovative computer technology to
facilitate a large multi-center prospective study with
many objectives in stroke research. It gathers data to
investigate a multiplicity of research hypotheses, as
compared to the more narrowly focused clinical trial.
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Unlike a clinical trial, the data bank is not designed to
evaluate specific forms of treatment.

The Stroke Data Bank is a collection of pertinent
information about the onset, symptomatology, clinical
course, therapy, and outcome of patients with various
types of stroke. This information is collected prospec-
tively beginning with the patient’s initial hospitaliza-
tion and continuing at specified follow-up intervals for
the duration of the study. The data are based on direct
patient examination and interviews rather than by ab-
stracting medical records. The data are transmitted by
micro-computers at each center and are stored in a
central computer facility which provides timely access
for all centers.® The pilot Stroke Data Bank captured
the medical history, clinical course and outcome of
large numbers of patients, using standardized patient
descriptors, and organized data collection procedures.
The data were collected according to a common data
collection protocol and provided the information need-
ed for specific clinical research studies.

Methods

At each center, patients eligible for the study were
identified by daily surveillance of admission records,
neurology consultations and through contacts with
nursing and medical staff personnel. Eligibility criteria
specified patients aged 20 to 79 who had a stroke
within the preceding month or who had been admitted
to a hospital because of transient cerebral ischemia
(TIA) within the past six months. One center also
investigated stroke incidence in a local geographic area
and included all area patients aged 20 or older in the
data bank.® Patients with strokes were excluded when
the disorder was caused by unusual conditions, such as
fibromuscular dysplasia, arteritis, venous lesions,
blood dyscrasia, brain tumor, head trauma, radiation
or congenital arterial lesions other than cerebral aneu-
rysm or arteriovenous malformation. Also excluded
were patients with a serious illness such as systemic
cancer, liver disease, or renal failure, unlikely to sur-
vive for two year follow-up post-stroke.

Patients who met the eligibility criteria were usually
examined by the principal investigator at each center
soon after the onset of stroke, often within 48 hours of
admission, and were monitored frequently during the
acute phase. Examinations were performed at least
weekly and, when possible, during worsening of the
iliness. After discharge from hospital, follow-up ex-
aminations were done at 3, 6, 12, and 24 month inter-
vals. Data were entered and stored on micro-comput-
ers located within each participating hospital center,
and then sent electronically to the Data Bank Mainte-
nance Center (DBMC), a central storage facility at
Stanford University Medical Center and maintained by
the Databank Network.” In the main phase, data are
sent from the clinical centers to the DBMC utilizing an
automated procedure which reduces the costs of data
transmission.®

The initial eighteen months of the project were used
to develop and refine data collection forms and defini-
tions of the clinical manifestations and to develop and

test data entry methods. During the final eighteen
months, the major focus of the project was to enroll
patients and to determine adherence to the data collec-
tion protocol.

The set of data collected included demographic fac-
tors and medical histories, neurologjcal examinations,
medical treatment and details of surpcal operations,
and functional assessments. At dis | irge from hospi-
tal, a diagnostic sheet (fig. i) cantured the type of
stroke, location of the brain uand 4:.~.at izeions, and
the basis for these diagnoses
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rologists, nurse clinicians, ey « ' .rs's statisti-
cians, and computer scientist: v don all as-
pects of the study. from resear . rrough data
analysis.”

Quality Assurance

Methods for ensuring the qu +
directed at all aspects of the stu.:\
tion forms were designed to fol «
quence of patient examinations, and.  .ugh space for
comment was provided, all data item  ere precoded.
Where space permitted, definitions and instructions
were included on the form. The micro-computer was
programmed to check all data as they were entered and
to prohibit entry of out-of-range values or data forming

¢ data were
data collec-
> logical se-

PACE
DIAGNOSIS .
3T __ MEDICAL RECORD NUMBER
\ DATE _ __ _ . _ _
4 VISITTYPE
¢ PHYSICIAN CODE 20= OUTSIDE SOURCE 430 EVOLVING STROK| :g‘nvr‘r?lsr.m
$9% DISCHARGEDATE _ _ __ _ _ __ __ Hangolebitrvienl WORSENING OF
oot (Streke/TIA) STROKE IN EVO-
LUTHON
Dirgnostic Roke laUpon waking
I=Primary for this srent 1-n=ucu. P — I Raclng. Mot Asbep
2= Amocted =CT S=Autopey | 4= Btasding, ¥
3aUnrelased JmArmriopam  6=Commbimetion . Eamciing
4=t
DIAGNOSTIC LISTA - GNOSTIC LBT B
CERFERAL PATHOLOGY AITEIJAL PATHOLOGY
Dtagnontic Type Code  Sowrce Roke Diagostic Type Code  Sewrcs Roke
[*600 | Cerebral Path A 98 1661 | 610 | Vascole fah A T ___ T8I__
601 | Corebral Path B T __ 768 | 611 | VascularPai B . m_Tv__
602 | Cerebral Path € 769 720 | 612 | Vascular Park € TES_ T __
603 | Cembral Path D T7__ T72__ | 613 | Vascolar Path D T mw_ ms_
604 | Corvbrl Path E TI3__ 1M __ | 614 | Vacular lath E ™ T
603 | Cevebral Path F 77 776 _ | 615 | Vascwlar Puik F Bl— W2
606 | Cernbeal Path G TTT__ 170 _ | 616 | Vascwlar ik G I
607 | Carsbesl Pach H T 780 | 617 [Veacwlar Path B 95— 796 —
* Codr Priomary Dingsmssia for Promae; Ewest im 600 Eniw all Soarces and Rolr1.
DIAGNOSTIC LIST A DIAGNOSTIC LIST B
Pathlngc Prscts Ouymoss Code Lint (mt Corrtenl Puthobagy Pashuplogic Procam Code List (or ¥ oecuing Pusivslngy
Parsmetars 600 w 687 Purmtertory 610w 617
_bewcper Lim et Decimal List Righe L fett Dveimad Lis
1 Corvhrsd lniarction | 3¢ Corriosl Heminphars — - ) Compirte Arwrial Occe- 0 Commen Curotid B
Dt v Artemepahe- Wt Forthar Specified s 91 Extwrnal Corwild j}
? :—m—-c-—.n L-u& :; h 98-7%) i At »
L o] (1) mine-Oypmrtubem 19 1 Arvasiol B oo | 44 mm Bl
PopRTmowe g namAt ol PR e M oy T
T R o R — g S,
Huomrorrhage — Pri- |13 butwrnad Cupowin 50 | ¢ Becrer Asrwyes Amterier Curebrsl -
. -y outy D&-: .-& Lube ” : AVM lc_-d-dA—'h LJ
-,:_ 13 Purintn Ocsipinl Love ES] b mh—_ Ok "
7 i (‘TCTA'I.H ::': ”hﬁdl‘- (3] :7 e C omupbiaxtinm l:l‘-t-‘i ::’
o Dy Lobe o | mc-—‘r& e
Artasial Sy e h-z . o 11 St ”
. e i ”» SH-‘.‘. 13 Comphacatins Dwn bs Othu 1) 'yt o Drumeh "3
Hermamrrhage L e e, 2111 ewvr Brameh He
I " lasecneinl — Nev 14 Arsvien (81 *rui—trur Commmumizvting 91
Dus % Prias In- Furthur Spacified 15 ¥ dreemmecuier Hy par plass rl *crirr w Corotrsd "
S s Al Breia Ses 16 Distatwimm of Arserssl Wall 3V rarweting 9l
i oE=a b i il B
13 Homstoms [Ty 13 oS TS e S tarior Comem-
Ll Sohe - Trpe A3 Rolene M Prevusmed Homerhaps shcutimg
" m ﬁ: Space 1 Otk “-‘:-—-
=i o
- 3 Uppes Srmsh
. A'l‘?.ﬂl s
484 Postarier hafuries Aed
Corvialier
87 Vombrel b+
#48 Suhciemme "
' inammets
- Ushares
- :-:-::l-———u,m::-—,—n - Mhr—-—lﬂ.“ﬁm‘_
- ..-mr_m'bl -ty ar Patsstertors - Lot D oy scwding pu iadnger vabus 617 b
— Later the Carsbrnl St ¥y recanfing o dosimal (o Parsmasir) $08 - Lokt O Arkensd reardimg ¢ decnsl bas Pumastan 616
> 687 fop the Docinal List shows -elT .-D-J List shary.
FiGure 1. Duiagnosis Data Collection Form, Pilot Stroke

Data Bank.



2202 ‘€T YoLe |\ uo Aq Bio'sfeuinoleue//:dny woly papeojumod

742 STROKE

TaBLE | Stroke Diagnosis By Center

VoL 15, No 4, JuLvy-Aucust 1984

Diagnosis Total Cases Center 1 Center 2 Center 3 Center 4

Cerebral infarctions 708(61)* 141(69) 159(51) 123(52) 285(69)

atherosclerotic 172(15) 24(12) 94(30) 22(9) 32(8)

embolic 200(17) 35(17) 41(13) 25(11) 99(24)

lacunar 100(9) 29(14) 10(3) 11(5) 50(12)

ctiology unprovedt 236(20) 53(26) 14(5) 65(27) 104(25)
Hemorrhages 220(19) 12(6) 57(18) 79(33) 72(18)

parenchymatous 101(9) 5(3) 16(5) 33(14) 47(12)

subarachnoidf 119(¢10) 41(13) 46(19) 25(6)
TIA 220(19) 47(23) 92(30) 33(14) 48(12)
Other 10(1) 1(1) 2(1) 3D
Total 1158 204 309 237 408

*Numbers in parentheses are column percentages.

TCerebral infarctions which did not meet the criteria for lacunar, embolic or atherosclerotic infarction.
tIncludes meningocerebral hemorrhages and symptomatic arterial spasm.

illogical relationships (e.g. pregnant males). At the
DBMC more extensive editing programs screened the
data, and periodic reports were generated to monitor
completion and patient accrual.

Determination of Reliability of Diagnosis

Completed data collection forms were periodically
distributed among the investigators who were unaware
of the hospital, patient’s name and final diagnosis. The
investigators were required to assign a diagnosis to
each case based on the completed data forms. This
procedure, termed ‘‘recycling,’” was a check for uni-
formity in the application of diagnostic criteria and
also determined whether the items essential for diagno-
sis were being collected. The recycling disclosed com-
plete agreement in the determination of hemorrhage
occurrence, type and location, but less agreement
among subtypes of ischemic infarction, particularly on
those cases with inconclusive laboratory findings.

Diagnostic Criteria

The participants developed and used a set of diag-
nostic criteria for the various types of stroke which are
summarized in Appendix |. Each category was de-
fined by its main clinical and laboratory characteris-
tics. Each case was also classified by the diagnostic
test that confirmed the stroke mechanism. The term
**Clinical Choice’’ was used when supporting labora-
tory data such as CT or angiography were not avail-
able. A substantial portion of the patients (45% of the
infarctions and 11% of the hemorrhages) had CT or
angiography findings that were consistent with a par-
ticular diagnosis, but did not satisfy the criteria to
confirm that diagnosis. The motivation to substantially
modify existing criteria for stroke diagnosis was the
desire to use modern diagnostic techniques such as CT
scans and angiography to identify subgroups of pa-
tients who would be homogenous with respect to etiol-
ogy, clinical course and outcome.

Statistical Methods
The data bank, as a study design, provides data

appropriate for modelling prognosis and for identify-
ing factors related to various outcomes.'' Through
such descriptive studies, hypotheses are generated,
and these may lead to the design of additional studies.

Although the data bank is based upon uniform meth-
ods of selecting patients and collecting data, certain
inter-center differences cannot be avoided. Some dif-
ferences are a reflection of diversity in local patient
populations, catchment areas, and referral patterns.
The appropriateness of pooling data across centers
must be decided on both substantive and statistical
bases. A major consideration is the consistency of a
relationship across centers. In the pilot Stroke Data
Bank, for example, patients with lacunar infarcts had
the lowest 30-day case-fatality rates among cerebral
infarcts, at all centers.

Results

From January, 1980, through July, 1981, the pilot
Stroke Data Bank enrolled 1158 patients: 708 (61%)
with cerebral infarction, 220 (19%) with intracranial
hemorrhage, and 220 (19%) patients with admission
diagnosis of recent TIA. Ten patients had other types
of stroke. The distribution of patients across centers for
each type of stroke diagnosis is given in table 1. Center
2 is known to be a referral center for patients with TIA
and, not surprisingly, reported the highest proportion
of such diagnoses. Likewise, Center 3 is noted for the
surgical management of intracranial hemorrhage and
reported the highest proportions of subarachnoid hem-
orrhage and parenchymatous hemorrhage. Differences
in the application of the diagnostic definitions for
stroke types were, in part, responsible for the inter-
center variation in proportions of cerebral infarction
subtypes.

Demographic Data

The sex and race distribution of the cases in the data
bank reflected the centers’ referral patterns. Center 1
included a Veteran’s Administration (VA) Hospital
and, therefore, had a higher male:female ratio than the
other centers. The number of patients within each race
and sex group, categorized by type of stroke diagnosis,
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TABLE 2 Stroke Diagnosis by Race and Sex and Median Ages

Race* and Sex

Median White Black
Diagnosis Total Cases Age Men Women Men Women

Cerebral infarctions 708 65 243(35)t 127(18) 173(25) 158(22)

atherosclerotic 172 64 61(36) 31(18) 46(28) 31(18)

embolic 200 64 79(40) 40(20) 48(25) 30(15)

lacunar 100 63 31(32) 9(9) 30(30) 29(29)

etiology unproved 236 67 72(30) 47(20) 49(21) 68(29)
Hemorrhages 220 53 45(21) 52(24) 50(23) 69(32)

parenchymatous 101 56 23(23) 15(15) 32(33) 28(29)

subarachnoid 119 49 22(19) 37(31) 18(15) 41(35)
TIA 220 62 103(48) 65(30) 31(14) 18(8)
Total 1148% 63 391 244 254 245

*Fourteen patients were of other or unknown race: 7
TThe numbers in parentheses are row percentages.

infarction. 4 hemorrhage and 3 TIA patients.

iTen patients with other types of stroke are omitted from this table.

is shown in table 2. Among whites, there were almost
twice as many men as women for every subtype of
cerebral infarction. Although white women had the
lowest proportion of lacunar infarctions, there was no
association between sex and type of cerebral infarction
for whites (excluding VA patients). Among blacks,
excluding VA patients, there was a significant associ-
ation between sex and type of cerebral infarction, and
black women outnumbered black men in one category.
Although the data bank combined hospital-based case
series, some results corresponded to well-established
demographic patterns of stroke distribution. For exam-
ple, men accounted for only a third of the patients with
subarachnoid hemorrhage, but they provided more
than half the patients with parenchymatous bleeding.

Overall, the median age at diagnosis was 63 years
(table 2). Patients with subarachnoid hemorrhages
were youngest, with a median age of 49 years.

TaBLE 3 Certainty of Stroke Diagnosis

Diagnosis

The criteria for the diagnosis of stroke included a
certainty component based on the availability of con-
firmatory laboratory findings. Confirmatory data were
distinguished from findings consistent with, but not
diagnostic of, a stroke type. For example, clear spinal
fluid is consistent with cerebral infarction due to
atherosclerosis, but is not the key diagnostic element
for this stroke type. Table 3 displays stroke types and
their confirmatory diagnostic support. The source list-
ed is the one with the most definitive findings as stated
in the stroke types definitions. CT visible lacunae were
found in only 31% of the diagnosed lacunar infarc-
tions, and only 24% (41 of 172) of diagnosed athero-
thrombotic infarction cases were based on angiograph-
ic (36 cases), surgical (one case) or post-mortem (four
cases) evidence of atherosclerosis. Yet 90% of the
lacunar cases had one or more CT scans and 46% of the

Diagnostic source

Total lmcplrlensl;:ii:)ln‘l‘ Conlf?r(::;tory Confirmed by laboratory
Diagnosis Cases* Only Laboratoryt CT Scan Angiography Surgery Autopsy
Cerebral infarctions 708 58(8)§ 316(45) 253(36) 67(9) A1) 1(1)
atherosclerotic 172 8(5) 61(35) 62(36) 36(21) I 4(2)
embolic 200 12(6) 71(3%5) 77(39) 31(15) 3(2) 6(3)
lacunar 100 N 62(62) 3131 0— 0— 0—
etiology unproved 236 31(13) 122(52) 83(35) 0— 0— 0—
Hemorrhages 220 1(n 24(11) 150(68) 19(9) 21(9) 5(2)
parenchymatous 101 0— (D) 90(89) 2(2) 6(6) 2(2)
subarachnoid 119 () 23(19) 60(50) 17(14) 15(13) 33)
Total 928 59 340 403 86 25 15

*220 TIA patients were diagnosed by clinical impression only and are omitted from this table. The 10 patients with

other types of stroke are excluded as well.
tPatients without CT scan or angiography.

1CT scans or angiography were performed but diagnosis was not corroborated.

§Numbers in parentheses are row percentages.
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atherosclerotic infarction cases had angiograms. Over-
all, 90% of all 938 stroke patients were studied by CT
scanning, and 42% underwent angiography.

Mortality

Fourteen percent or 117 of the 828 patients with
cerebral infarction or hemorrhage died within 30 days
after onset of this illness. The 30-day case-fatality rates
differed by stroke type (table 4). Since entry into this
study was predicated on admission to a teaching hospi-
tal and direct patient examination by study neurolo-
gists, a number of early (1-2 days after admission)
stroke deaths may have been excluded. In addition, the
exclusion of seriously ill patients, e.g. cancer, served
to reduce the 30-day case-fatality rates in this series.
One hundred patients from the South Alabama geo-
graphical area admitted to hospitals other than the Uni-
versity of South Alabama Medical Center were ex-
cluded from table 4.

Discussion

This pilot project demonstrated that the data bank
concept worked, and provided the methods for build-
ing a clinical research data resource. Based on the pilot
methods, the Stroke Data Bank began in 1982, using
improved data definitions and data collection proce-
dures. The Stroke Data Bank clinical centers, again
chosen by competitive review, are Boston University,
Michael Reese Hospital, University of Maryland, and
University of South Alabama (subcontract to Neuro-
logical Institute at Columbia University). The studies
to be accomplished using the Stroke Data Bank include
the characterization of evolving stroke, clinical course
and outcome of subtypes of stroke, identification of the
complication-prone patient, and predictors of out-
come. Studies on depression, piloted by the University
of Maryland,'> " will be carried forward during the
main phase. In addition, the diagnostic definitions
used in the pilot have been refined, and an algorithm
for determining stroke type created. The clinical diag-
nosis will be compared with the algorithm diagnosis to

TasLe 4 Thirty-Day Case Fatality Rates by Diagnosis

VoL 15, No 4, JuLy-Aucust 1984

evaluate the ability of the latter method to predict pa-
tient course. Because interobserver variability is a key
element in the reliability of multicentered study data,
agreement among clinicians on clinical evaluations,
CT scan readings and diagnosis will be assessed
through a series of special studies.

It is anticipated that the Stroke Data Bank will gen-
erate recommendations for a standard diagnostic clini-
cal evaluation, as well as planning information for
clinical trials. Since there is no standard patient work-
up to establish the diagnosis of stroke, future recom-
mendations will include the most reliable time inter-
vals for laboratory testing, such as CT scanning and
angiography. This information will be of use not only
in clinical care but also in stroke research.

The Stroke Data Bank also offers direct benefits for
planning and implementing of clinical trials. In plan-
ning such trials, the data bank may provide experience-
based estimates of accrual rates of well-defined groups
of cerebrovascular cases at these and perhaps other
university centers. It will also provide historical data
on the success rate of current treatment as well as on
the approximate time to collect end-points for compar-
ing successful versus nonsuccessful therapies. It will
aid in predicting how changes in eligibility criteria will
affect patient recruitment. The data will also describe
the characteristics of patients receiving standard treat-
ment, identify trends, and provide data on complica-
tions of surgical or medical treatment.

The computer technology utilized in the data bank
can be directly applied to the needs of multicentered
clinical trials. The computer can generate randomiza-
tion procedures, track patients throughout the trial,
generate forms, test the quality of data, provide routine
reports on patient acquisition, missing data and other
relevant information, and electronically transmit mail
among centers. The electronic mail procedure has
proved to be a time saving communication technique
among the data bank clinical centers.

Since the Stroke Data Bank clinical centers are uni-

Deaths Patients
occurring lost to
within follow-up 1n
Case-fatality 30 days less than
Diagnosis Total cases* ratest of onset 30 days
Cerebral infarctions 620 8.5 52 20
atherosclerotic 170 11.9 20 5
embolic 180 7.3 13 5
lacunar 93 1.1 1 5
etiology unproved 177 10.3 18 5
Hemorrhages 208 31.3 65 0
parenchymatous 94 34.0 32 0
subarachnoid 114 28.9 33 0

*One hundred patients admitted to hospitals other than the University of South Alabama Medical Center and studied in
conjunction with the South Alabama population study are excluded from this table, as are 220 TIA patients and 10

patients with other types of stroke.
Deaths

tCase-fatality rates = x 1
(Total-lost) + .5 X lost
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versity hospitals, they may attract a cohort of patients
with more severe strokes than do community hospitals.
However, these are the types of centers most likely to
participate in therapeutic trials and the definitions and
methods of this project can be applied to other clinical
studies of stroke and to clinical trials. This informa-
tion, on subtypes of stroke, on complications, and on
outcome, should aid in the development of appropriate
therapy, and improved management of stroke patients
with ‘various types of cerebrovascular disease.
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Appendix 1
1. Brain Infarction due to atherosclerosis and distal insuffi-
ciency
CT Scan

Distal infarction 1nvolving the superior fronto-central region of a
cerebral hemisphere. with or without extension into the medial frontal
and lower lateral convexity in an anatomic pattern reflecting the location
of the "*border zones'" between the major cerebral arteries. Cases with
full anterior > to ¥» hemispheric infarction are consistent with athero-
sclerotic carotid occlusion or stenosis/thrombosis. CT changes involve
low density without high density components. Middle cerebral or basi-
lar ternitory occlusions due to thrombus cannot be distinguished by CT
scan from embolism when low density 1s the only abnormality In such
cases, although CT scan is done, the diagnostic source s ‘‘clinical
choice.™

Angiogram

Occlusion or stenosis of the internal carotid at (ts origin or in the
siphon with its intracranial branches patent. Multiple distal intracramial
branch defects shall be considered embolic. Basilar stenosis or occlu-
sion on angiogram will be considered the mechanism for brainstem
stroke cven if the syndrome 1s lacunar.

Clinical Choice

Cases whose chinical features suggest atherosclerotic thrombosis, but
in which the cniteria for CT scan or angiogram diagnosis are not met
Clinical features considered include prior TIA’s in the same territory,
stepwise increment of deficit without fluctuation, increments separated
by more than three days in time. or signs of progressive brainstem
ischemia Sudden onset of stroke attributable to internal carotid occlu-
sion is inferred thrombotic.

2. Infarction, Etiology Unproved
Clinical Choice

No source for embolism. no bruit or pnor TIA, normal CT scan
beyond one week of stroke. or normal angiogram within two days of
stroke. yet a clinical deficit that persisted beyond twenty-four hours
even If eventual clinical resolution occurred.

3. Infarction Due to Embolism

CT Scan

Low density zone in the territory of a single cerebral surface branch of
a major cerebral artery alone or in combination with infarctions in the
distribution of branchcs of other divisions of major ccrebral aricrics.
High densuty areas scattered in the infarct zone (‘‘hemorrhagic infarc-
tion'") also suffice to make the diagnosis.

Angiogram

Cerebral surface branch occlusion unless the carotid artery is oc-
cluded or hemodynamically stenotic Mere retrograde collateralization
is not proof of embolism. especially 1n occlusions involving the stems of
the major cerebral arteries. Multiple sites of occluston along the course
of several branches of a major cerebral artery 1s sufficient for a diagnosis
of embolism in the absence of spinal fluid changes or a clinical picture
suggesting arteritis.

Clinical Choice

Clinical data suggestive of embolism include variables such as atnal
fibrillation or Autter. bacterial endocarditis, previous myocardial infarc-
tion. right to left cardiac shunts, pulmonary vein thrombosts, ulcerative
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plaques. atherostenosis or thrombosis of the intemnal carotid, sudden
occlusion of a major cerebral artery stem without prior TIA's

4. Lacune
CT Scan

Focal deep site of infarction without involvement of the cerebral
surface 1n the same parent major arterial territory at the same time.

Angiogram

Normal arterial anatomy of the major arteries of which the artery to
the lacune is a branch. Local atherosclerosis at the site of origin of the
artery to the lacune reclassifies the lacune as an atherosclerotic infarct.

Clinical Choice

Chlinical characteristics conforming to a lacunar syndrome (pure mo-
tor hemiparesis. pure sensory stroke, ataxic hemiparesis, dysarthna
clumsy-hand syndrome. pure sensory-motor stroke).

5. Parenchymal Hemorrhage
CT Scan

Scan performed within the first week: a deep seated mass of high-
density with no associated appearance on contrast enhancement sugges-
tive of aneurysm or arteriovenous malformation. Scans performed be-
yond one week: low or isodense appearance may eXxist (sometimes with
'ring enhancement’”). If the latter is the first scan. this diagnosis cannot
be contirmed

Angiogram
In combination with a positive CT scan, an angiogram showing no
evidence of aneurysm or arteriovenous malformation.
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Clinical Choice

Characteristic clinical symptoms showing smoothly evolving deficit
over seconds to days without fluctuating signs.

6. Subarachnoid Hemorrhage
CT Scan

Focal or generalized collections of blood-density material in the basal
cisterns and/or convexity subarachnoid space, with or without intraven-
tricular blood, in combination with appropriate clinical syndromes.

Angiogram

No diagnostic features of subarachnoid hemorrhage itself but with
appropriate chnical syndrome, demonstration of aneurysm or arterio-
venous malformation.

Clinical Choice

Bloody spinal fluid with no sign of cause on CT or angiogram.

7. Transient Cerebral Ischemia (TIA)
Clinical Choice

Focal neurologic deficit of cerebral or retinal origin, lasting less than
twenty-four hours It must include either motor difficulty or visual or
speech loss. If CT performed, must be normal in stte attributable to
symptoms or show only cavitation attributable to old infarction. Angio-
gram. If performed. may be normal in arteries overlying the symptomat-
1c brain site but may show focal occlusion(s) in intracranial or extracra-
nial arterial vasculature

NOTE Crtena for autopsy or surgery as the source for diagnosis are
available on request.



