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Introduction

The advent of thrombolytic therapy heralded a potentially substantial benefit for
patients, as well as a potentially terrible hazard from administration of TPA to patients
with contraindications to therapy. The promised benefit has largely failed to materialize,
with few patients being treated with TPA and outcomes failing to match those in the
widely publicized NINDS trial.>#3** In addition to patient education to encourage
earlier presentation following onset of stroke symptoms, two important events must occur
to improve appropriate TPA administration and outcomes. Head CT must be rapidly and
accurately interpreted, so that interpretation does not pose a substantial delay within the
three hour treatment window, and contraindications to TPA on CT scan must be correctly
recognized by the interpreting physician.

Emergency physicians are the first line of interpretation for head CT. Many
hospitals do not have in-house overnight radiology services, and emergency physicians
perform the initial interpretation of images in over 50% of weekday cases in some
settings. Interpretation times by radiologists often exceed four hours.®” Although
teleradiology may ultimately improve the speed of interpretation, current studies suggest
that teleradiology for head CT requires up to 40 minutes.> Although 46% of patients
arrive within three hours of symptoms onset,® median time delays from ED arrival until
CT scan completion are 1.1 hours — not including time for CT interpretation.® A
National Institute of Neurological Disorders and Stroke advisory committee has
suggested as standards 25 minutes to initiation of CT and 45 minutes to interpretation.™

Prior studies of emergency physicians show less accurate interpretation of head
CT when compared with neurologists and neuroradiologists,****** although the clinical
significance is uncertain. Emergency physicians poorly identify large visible ischemic
strokes which contraindicate thrombolytic therapy.* Significant deficiencies also exist in
physician knowledge of contraindications to TPA administration.’> Emergency medicine
residents have been shown to make substantial and sustained improvements in head CT
interpretation after a brief training intervention, but they remain poor in their ability to
recognize ischemic infarct.®® Prior studies have focused on live training exercises,
leaving uncertain the reproducibility of their findings.

Our goal is to establish the baseline ability of emergency medicine residents to
identify a range of pathology on head CT with direct influence on management decisions
such as thrombolytic therapy. We will then measure the immediate effect of a brief
educational intervention on these abilities, as well as re-testing resident performance after
three months to determine retention. We will utilize an internet-based training module,
as such modules are fully reproducible and have been shown to yield similar educational
benefits to live training.’” Following the study, our validated modules will be available to
residency programs to document competency in head CT interpretation for ischemic
stroke.



Purpose of the study
The purposes of our study are:

1) to measure the baseline accuracy of emergency medicine residents in interpreting
abnormalities on head CT which may alter or contraindicate thrombolytic therapy,
including subarachnoid hemorrhage, intraparenchymal hemorrhage, and infarction

2) to measure the immediate and sustained effect of brief interactive computer-based
training exercises on accuracy of CT interpretation and administration of thrombolytic
therapy

Our null hypothesis is that internet-based training will not reduce error rates immediately
or in a sustained fashion.

We will design evidence-based, brief training exercises in CT interpretation for
subarachnoid hemorrhage, intraparenchymal hemorrhage, and infarction. We propose to
test the accuracy of emergency medicine residents at various levels of training
immediately before, immediately after, and three months after completion of these brief
training exercises.

Design and procedures

Subjects will be emergency medicine residents in training in the United States. Subjects will be
randomized in blocks by training program to participate in one of the three “treatment” modules
described above or a “placebo” training module unrelated to head CT interpretation. All
subjects will participate in a pre-test of the specified pathology, a teaching module
specific to that pathology or a placebo module, an immediate post-test of the specified
pathology, and a delayed post-test three months later to assess retention of learning and
error rates.

An individual's participation is estimated to last 60 minutes for the pre-test, 60 minutes
for the training exercise, and 60 minutes for the post-tests. The test items will have an
imposed two minute time limit per item, to simulate real world emergency department
conditions. Subjects may proceed at their own pace on the teaching module, with their
time recorded as a component of the study outcome.

Test items will be complete head CTs drawn from a research archive maintained by
EMPACS, a nonprofit organization established by the principal investigator
(www.empacs.org). Test CTs will be matched in difficulty by consensus of a panel of
expert reviewers. CTs will be viewed on a PACS-like interface, emulating emergency
department conditions.




Content

Content will be directed specifically at CT findings which may alter or altogether
contraindicate thrombolytic therapy. The core teaching points for the three selected
abnormalities are listed below.

1. Cerebral Infarction
e Acute infarction can be reco%nized by the presence of
= Hypodensity"
= Loss of grey-white matter demarcation®®
= Edema with effacement of sulci or Sylvian fissure'®
= Hyperdense MCA sign'® %
e Infarcts greater than 1/3 of the MCA territory contraindicate systemic TPA*

2. Intraparenchymal hemorrhage®
e Intraparenchymal hemorrhage can be recognized by the presence of
= Hyperdensity
= Local mass effect
= Surrounding edema
e Intraparenchymal hemorrhage is an absolute contraindication to systemic TPA

3. Subarachnoid hemorrhage®
e Subarachnoid hemorrhage can be recognized by the presence of hyperdensity
e Common locations for subarchnoid hemorrhage are
= Cortical sulci and interhemispheric fissure
=  Ventricles
= Cisterns, including interpeduncular fossa and suprasellar cistern
e Subarachnoid hemorrhage is an absolute contraindication to systemic TPA

Content will be depicted through interactive modules focusing on
e What - the appearance of the abnormality
e Where — the common locations of the abnormality
e Why — the importance of the finding in patient management

The modules will require the user to interact with the slide set. Correct identification of
abnormalities and management implications will allow the user to move forward in the
tutorial. Incorrect responses will direct the user to remedial sections of the tutorial,
allowing advancement only when the material has been mastered.

A sample screenshot from the EMPACS database is shown in figure 1. Modules will
employ a similar interface. Test items will be similar to that shown in figure 2.
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Figure 1. Screenshot from EMPACS database. An extensive library of head CTs
will be drawn upon for the teaching and testing modules.
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Figure 2. Example test item.
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Budget
Identification of CT scans representing selected pathology... ) $5000
Grading of CT scans for difficulty, with interobserver agreement measurements $1000
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Development of interactive teaching modules.......................................... | $5000
Website interactive form development............ccooceiiiiiiiiiiiiiiie i | $1000
Deployment/ subject reCruitment COSES. .......uvuu v i i $1000
Server space/design SOFtWAre COSIS. ... .. uuu i it i e et e e aeianaas $1000
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Identification of CT scans representlng selected pathology ........................ 5/2006
Grading of CT scans for difficulty, with inter-observer agreement............... 5/2006-
measurements 6/2006
Selection of CT scans for teSt iteMS.......ovveiie i, 5/2006-
6/2006
Development of interactive teaching modules.........................ceeeeeeen. | 5/2006-
6/2006
Website interactive form development...................coccoiiiiiiiiiieee e en.n. | 5/2006-
6/2006
Deployment/ subject recruitment..............covii i i e, 7/2006
Data COleCtion.........ccevi i e e e e e e ie e e eeenns | 112006-
10/2006
DAt ANAIY SIS, .. ettt e e e e e e 10/2006

Manuscript preparation................ccccoviiiiiiiiiii it i iiiieieiiaee e, | 1012006
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