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About CSCI

MISSION

To promote clinical and basic research in the field of human health throughout Canada, to
lobby for adequate research funding at the federal, regional and local levels, and to support
Canadian researchers in their endeavours and at all stages of their careers.

The Society still fulfills its original mandate today. It has evolved, however, to include the
active promotion of clinical science and lobbying for support of basic and applied biomedical
research from the federal and provincial governments. CSCI members represent researchers
across Canada who are studying issues of disease and health care across the spectrum, from
basic research to issues of health care delivery.

ORIGINS

The Canadian Society for Clinical Investigation (CSCI) was
founded in 1951 and its original purpose was to provide a
forum for the exchange of scientific information. It was envis-
aged as a "travel club for those interested in clinical investiga-
tion in Canada". As detailed by J.S.L. Browne, one of the
four founding members of the CSCI, the idea was for it to be
a very informal organization and not a society.

Its first meeting was attended by 44 people and was an out-
standing success. Over the next several years, discussion con-
tinued as to the proposed nature, structure and organization
of a society for Canadian clinical investigators. These discus-
sions culminated in the formation of the CSCI in 1959. Its first meeting was held in
Vancouver that year and the meetings have continued to grow in size and are now held con-
jointly with the annual meeting of the Royal College of Physicians and Surgeons of Canada.

ORGANIZATION

The CSCI is composed of individuals interested and active in clinical investigation from across
the country. Membership is open to those who are interested and active in clinical research
and who are sponsored by a member of the Society.

The Executive of the Society consists of 3 members: the President, President-Elect and Past-
President. The Council consists of 13 members from medical schools across Canada.
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Editorial Opinion

Environmental Tobacco Smoke: Science, Policy,

and Controversy

For the first time in the history of Canada, measures exist
nationwide to protect the health of the Canadian popu-
lation from the dangers of environmental tobacco smoke

(ETS). By this time next year, legislation will be in
force in every province and territory (with the lone
exception of the Yukon) that either restricts or elimi-
nates smoking in the workplace and in public places.
This occurrence is particularly noteworthy in New
Brunswick and Alberta, which previously had no
smoking regulations at the provincial level; New
Brunswick now boasts what may be the toughest
smoking laws in the country, even taking the rare and
laudable step of banning smoking in outdoor areas
attached to restaurants and bars. It is also noteworthy
that in every case, this new legislative action has taken
place within the past three years.

This sudden flurry of action indicates that what has
long been a public health initiative has finally become a
political imperative. That it has happened is a testament
to the cumulative and sustained efforts of physicians, sci-
entists, anti-smoking advocates, government programs,
lawyers, and politicians who have championed this issue.
That it should happen now suggests that only recently
has our society crossed a threshold where the behaviour
of smoking has become sufficiently denormalized and
the perceived hazards of ETS sufficiently compelling that
the status quo can no longer be tolerated.

Canada's medical scientists should be pleased by
this development, which reflects the fruits of our own
labours as well as those of our colleagues internation-
ally. At the same time, the context in which this is
occurring warrants our attention and some degree of
concern. While provincial laws have unified smoking
regulations previously enacted heterogeneously at the
municipal level, important heterogeneity in ETS con-
trol measures still exist between provinces (Table 1).

Passage of ETS legislation was often difficult and
encountered vigourous opposition in debates and pub-
lic hearings. This opposition achieved varying degrees
of success in amending bills from the form in which
they were originally introduced. Provinces such as
Ontario remained resolute in banning smoking in all
public places, including bars, restaurants, and entertain-
ment facilities such as casinos. In contrast, Alberta's leg-
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islation, originally written as a widespread ban, was gut-
ted by amendments that limited its application only to
places where minors would be exposed, thereby creat-
ing a loophole through which the majority of the
province's businesses could exempt themselves.

That simultaneous and parallel efforts could lead to
heterogeneous regulations despite a common body of
scientific evidence attests to the continuing ability of
the tobacco industry to influence public policy deci-
sions. Opposition groups, mainly composed of tobac-
co industry subsidiaries or organizations and
individuals receiving substantial tobacco industry
funding, have repeatedly challenged ETS legislation.
Such challenges typically raise three main arguments:
(1) that ETS has not clearly been shown to harm
health, (2) that ventilated smoking rooms provide
adequate protection against exposure for others in the
same work area, and (3) that restrictions on ETS will
inevitably cause economic hardship for establishments
(such as bars) where smoking commonly occurs.

While evidence exists to refute all three types of
claims, the denial that there is a sufficient basis for
concluding that ETS has adverse health consequences
is of most direct relevance to medical scientists. The
tobacco industry repeatedly asserts that legitimate
controversy exists as to whether such health effects
exist, pointing to the fact that for most diseases with
which ETS has been associated, the medical literature
contains other studies that have failed to find such
associations. To assess the validity of this criticism, it is
useful to review the accumulated evidence.

Evidence for adverse health effects of ET'S

ETS, or "second-hand smoke", is created from two
sources: smoke from the tip of the cigarette as it burns
(sidestream smoke) and smoke exhaled by the smoker
after inhalation through the cigarette filter (main-
stream smoke). Together, they contain more than
4000 chemical compounds, many of which are known
to be carcinogenic (such as benzene and formalde-
hyde) or otherwise toxic (such as carbon monoxide,
ammonia, tar, and nicotine). The U.S. Environmental
Protection Agency has designated ETS as a class A car-
cinogen, a category reserved for substances that have
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TABLE 1. Provincial and territorial legislation regulating environmental tobacco smoke exposure across Canada.

Province or Terrvitory*

Workplacest

Public Placest

Restaurants and Bars

British Columbia
Occupational Health and
Safety Regulation (2002)

Alberta
Smoke-Free Places Act(2005)

Saskatchewan

Tobacco Control Amendment Act
(2005)

Manitoba
Non-Smokers Health Protection Act
(2004)

Ontario
Smoke-Free Ontario Act (2006)

Quebec
Tobacco Act (2006)

New Brunswick
Smoke-Free Places Act (2004)

Nova Scotia
Smoke-Free Places Act (2003)

Prince Edward Island
Smoke-Free Places Act (2002)

Newfoundland and Labrador
Smoke-Free Environment Act (2005)

Yukon
Smoke-Free Work Environment (1994)

Northwest Territories
Environmental Tobacco Smoke
Work Site Regulations (2004)

Nunavut

Tobacco Control Act; Environmental
Tobacco Smoke Work Site
Regulations(2004)

* DSRs allowed
e Hospitality workers may be exposed
for up to 20% of shift

¢ Prohibited where minors permitted
e No restrictions elsewhere

® Prohibited in public and government
workplaces
® No restrictions elsewhere

e Prohibited in all indoor enclosed
workplaces
e No DSRs

e Prohibited in all enclosed workplaces
* No DSRs

e Prohibited in all indoor workplaces
e DSRs allowed until 2008

e Prohibited in all indoor enclosed
workplaces
* No DSRs

* DSRs allowed
® Youths under 19 not permitted access
to DSRs

e DSRs allowed

* DSRs allowed

e Prohibited for government workplaces
® No legislation for other workplaces

e Prohibited in all workplaces
e No DSRs (mine sites and workplaces
where workers or others live exempt)

e Prohibited in all workplaces
® No DSRs (mine sites and workplaces
where workers or others live exempt)

e DSRs allowed

¢ Prohibited where
minors permitted

¢ Entertainment facilities
exempt

e Prohibited in all enclosed
public places
¢ No DSRs

¢ Prohibited in all enclosed
public places
e No DSRs

e Prohibited in all enclosed
public places
e No DSRs

* Prohibited in all indoor
public places

e Existing cigar lounges
exempted

* No DSRs

* Prohibited in all indoor
public places
* No DSRs

¢ Prohibited where youth
under 19 permitted
® No restrictions elsewhere

e Prohibited in specific
public placest

e DSRs allowed in other
public places

e Prohibited in all indoor
public places
e No DSRs

e No legislation

e Prohibited in all public
places that are workplaces
* No DSRs

e Prohibited in all public
places
e No DSRs

e DSRs allowed

e Prohibited where
minors permitted

® Bars exempt

® DSR requirements
undefined as yet

e Prohibited
* No DSRs

e Prohibited
e No DSRs

e Prohibited
e No DSRs

e Prohibited
* No DSRs

e Prohibited, including
outdoor areas
* No DSRs

e DSRs allowed

® Outdoor patios
must be > 50%
non-smoking

e Bars unrestricted
after 9:00 PM

e DSRs allowed

e Prohibited, including
outdoor areas
e No DSRs

e No legislation

e Prohibited
* No DSRs

¢ Prohibited
e No DSRs

DSR = designated smoking room

* Year listed indicates when legislation came (or will come) into force.

T Notwithstanding restrictions listed, most provinces allow limited or complete exemptions for some or all of the following: group living facilities, psychiatric

facilities, hotel rooms, tobacconist shops, and traditional Aboriginal spiritual or cultural practices.

T Day care centers, schools, hospitals, retail stores and malls, recreational facilities, taxi shelters, bus stations, ferry terminals, movie theatres, laundromats,
libraries, art galleries, museums, and video arcades.

250

Med clin exp ® vol 28, n° 5, octobre 2005



Environmental Tobacco Smoke

been causally linked to cancer.! Both types of smoke
contain the same substances, but in different concen-
trations. Sidestream smoke, which accounts for about
two thirds of the smoke generated, is the more toxic
of the two, containing concentrations of some com-
pounds that are higher by up to two orders of magni-
tude than in mainstream smoke.?

The pathophysiologic effects of the various con-
stituents of cigarette smoke operate on the respiratory
system at many levels. Since these constituents are the
same with ETS as with direct smoking, differences in
health risks arising from ETS exposure as compared to
smoking would be expected to derive primarily from
differences in the concentrations of these constituents.
Factors relevant to the amount of ETS exposure thus
include not only the amount of smoking that occurs,
but also the size and ventilation of indoor areas in which
smoking takes place.? Combined, these factors can lead
to high levels of exposure: for example, a restaurant
worker in a small, poorly ventilated room with many
smokers might inhale, during a typical shift, a greater
amount of ETS toxins than they would take in from
smoking one pack of cigarettes. Moreover, components
of ETS may disperse throughout an entire workplace or
home, even when smoking has been limited to a single
designated room, and some components cannot be
removed with ventilation or filtration.

In addition to the estimated 21% prevalence of
smoking in the Canadian population, it is estimated that
an additional 55 to 70% of non-smoking Canadians are
exposed to ETS on a regular basis. This exposure is
believed to cause 1000 excess deaths in Canada each
year (compared with 45,000 excess deaths per year
attributable to smoking), as well as substantial morbid-
ity.®> ETS has been most closely linked with increased
risk of lung cancer and cardiovascular disease in non-
smokers and has also been associated with increased risk
of non-respiratory cancers, exacerbations of asthma,
decreased lung function, and premature menopause.*
The adverse effects of ETS are particularly salient in
children. Children exposed to ETS have a higher rate of
lower respiratory tract infections and respiratory symp-
toms and a decreased rate of lung growth. Exposure
during the perinatal period and in infancy has been
linked to lower birth weight and increased risk of sud-
den infant death syndrome, respectively.

ETS and cancer

In terms of the extent of population exposure, ETS is
the single most important inhaled environmental car-
cinogen. It is estimated that the cancer risk associated
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with ETS is more than 50 times greater than that asso-
ciated with all other commonly inhaled air pollutants
and carcinogens combined. ETS is the third-largest
known risk factor for mortality due to lung cancer.
Non-smoking spouses of smokers have been estimat-
ed to have a 30% increased risk of developing lung
cancer relative to non-smoking households.

ETS has also been linked to the development of
many of the same non-respiratory cancers that are
known to occur with increased frequency in smokers,
including breast, pancreatic, bladder, and cervical can-
cers. Cervical cancer risk is two to three times higher for
women exposed to high levels of ETS, compared to
women with no exposure. Children of smokers have an
increased incidence of hematological malignancies.

ETS and cardiovascular disease

Cardiovascular disease is the most common type of dis-
case associated with ETS: the incidence of heart discase
attributable to ETS is estimated to be approximately
10-fold higher than the incidence of ETS-associated
lung disease. The role of ETS in cardiovascular disease
is supported by both biological and epidemiologic evi-
dence. Physiologic effects of ETS can be observed with
even brief exposures and include increased heart rate,
coronary vasoconstriction, decreased myocardial oxy-
gen supply, increased platelet aggregation and acceler-
ated accumulation of atherosclerotic plaque. That these
effects are clinically relevant is indicated by the observa-
tion that non-smoking spouses of smokers have an
increased risk (usually estimated as 20-30%) of non-fatal
myocardial infarction or death due to ischemic heart
disease compared to those who live in entirely non-
smoking households. Some (but not all) studies have
observed a dose-response effect, which would support
a causal role for ETS in cardiovascular disease.

ETS and respivatory signs and symptoms

ETS has been associated with an increased incidence
of many respiratory tract infections, including pneu-
monia, bronchitis, bronchiolitis, otitis media, pharyn-
gitis, and the common cold. Respiratory symptoms,
both acute and chronic, such as wheeze, cough, and
sputum production, are more common with ETS
exposure.

ETS and asthma

ETS has been associated with both increased incidence
and increased severity of asthma, as well as other
obstructive lung diseases such as COPD. While the
association has been observed in both adults and chil-
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dren, a greater amount of research has been done on
children. In the U.S., it has been estimated that as
many as one million children currently experience
worsening of their asthma because of ETS exposure.
Moreover, 7.5% of all asthma in children is believed to
occur as a result of maternal smoking.

ETS effects on fetal development, infants, and children
Low birth weight and decreased lung capacity in early
infancy have been linked to ETS exposure of the
mother during pregnancy. Maternal smoking during
pregnancy triples the risk of sudden infant death syn-
drome. Thousands of cases of bronchitis and pneu-
monia in children each year are attributed to ETS.
Nearly half of all Canadian children are thought to be
exposed to ETS on a regular basis.

Assertions of controversy over health effects of ETS
The body of evidence described above has been criti-
cized. In addition to highlighting studies that have
failed to demonstrate these same disease associations,
critics have challenged observed associations on several
grounds. Since most such studies have used cohort or
case-control designs, they are prone to the biases and
confounders common to epidemiologic studies.
Specifically, it is argued that misclassification of smoking
status and ETS exposure status is likely, owing to the
difficulty in measuring ETS exposure directly and
reliance on surrogate measures such as spousal smok-
ing. Some studies have been particularly prone to pos-
sible recall bias and ascertainment bias. Some studies
have failed to account for potential confounders such as
marital status, employment, diet, and socioeconomic
status. Some studies have used improper controls (such
as hospitalized patients, who may be more likely, via
comorbidities, to be susceptible to the diseases being
studied). The biological plausibility of some associa-
tions has been challenged, as some studies have found
relative risks with ETS that are as high as those seen
with active smoking, while others have associated ETS
with diseases where no previous associations with active
smoking have been found. It is argued that many neg-
ative studies may have been excluded from the literature
due to publication bias, causing meta-analyses of ETS
health effects (of which there have been several) falsely
to identify statistically significant pooled relative risks.
With these premises, the tobacco industry has repeat-
edly attempted to characterize the scientific evidence for
the hazards of ETS as "junk science".

The specific criticism of publication bias recently
took on a new dimension. In a sociological analysis
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published earlier this year,® researchers analyzed the
content of letters to the editor submitted and pub-
lished electronically in response to a controversial
paper in the British Medical Journal.® The paper was a
large longitudinal epidemiologic study that observed
no association between ETS and cardiovascular disease
and lung cancer and a weak association with COPD.
The sociologists concluded that the pattern and pro-
portion of responses (most being highly critical of
both the paper and the decision to publish it) reflect-
ed a "partisan" viewpoint within both the scientific
and lay communities that is at odds with normative
scientific values of truth and openness. They further
asserted that self-censorship was exerted in this case by
both science and the popular press, inhibiting rational
debate about ETS.

While the point of view reflected by these argu-
ments should not merely be ignored, ultimately it is
wrong. Many of the criticisms raised are valid, and as
such, there are reasons for science to continue to work
to improve the evidence base surrounding ETS.
However, there are several reasons why our present
state of knowledge already provides adequate scientif-
ic grounds to conclude that ETS poses meaningful
health risks.

First, the fact that the evidence from ETS risks comes
only from epidemiologic studies, with all their potential
flaws, is neither surprising nor worrisome. Nearly all
environmental toxins have been determined to be toxic
based primarily on epidemiologic evidence, often much
less extensive and consistent than that available for ETS.
Indeed, scientific evidence for toxicity must be gathered
this way. Because it would be unethical to expose peo-
ple deliberately to substances thought to be harmful to
them, experimental studies in humans, which generate
the highest-quality scientific evidence, generally cannot
be done. Those few randomized studies that do identi-
fy harmful substances are typically drug trials that do so
inadvertently, as we have recently witnessed regarding
the adverse cardiovascular effects of COX-2 inhibitors.
Therefore, evidence for toxicity need not and cannot
come from randomized trials, but instead from the
strongest type of study design that is feasible under the
circumstances.

Second, we are not in equipoise with regard to the
health risks of ETS. Active smoking is the leading pre-
ventable cause of death in the world. The link between
smoking and lung cancer, heart disease, and most
other conditions in which ETS has been implicated is
indisputable. Since ETS contains the same toxic and
carcinogenic substances that cause disease in smokers,
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it is only reasonable to expect that ETS will cause
these same diseases, although the risks can be expect-
ed to be smaller (and thus harder to identify in stud-
ies). Therefore, it is appropriate that we should be
skeptical and critical of studies that fail to observe such
risks. Rationally, we must require much stronger evi-
dence to compel us to abandon our well-justified
hypothesis that ETS is harmful than we will in order
to continue to believe in this hypothesis.

Third, it has become clear that most of the studies
concluding no health risks from ETS have been gener-
ated by the tobacco industry itself. Multiple studies
have documented that the tobacco industry has been
aggressively funding research programs designed to
produce evidence that ETS is not harmful and has sup-
pressed its own research when contrary findings
emerged. Moreover, a detailed analysis of review articles
about the health effects of ETS revealed that the only
determinant of whether such articles concluded passive
smoke exposure was harmful or not was whether the
author had received tobacco industry funding. While
funding alone may not prove that study conclusions
have been influenced, it is clearly not coincidental that
that nearly all reviews concluding ETS is not harmful
have tobacco-funded authors while virtually no reviews
concluding ETS is harmful do.

Fourth, the assertion that the current evidence for
ETS risks is inconclusive constitutes a double stan-
dard. Tobacco is the most widely used drug that is not
regulated as such. If a new drug being considered for
widespread use had the same evidence for toxicity that
presently exists for ETS, it is unlikely that it would be
approved for use, even if it also had significant health
benefits. There are no obvious health benefits to ETS
exposure. Consequently, our threshold for assuming
ETS is harmful must be extremely low.

Conclusions

Debate over the strength of the evidence concerning
health eftects of ETS only serves to obscure the main
issue, which is itself likely the main objective of those
perpetuating it. There is no good reason why non-
smokers, who comprise the majority of the popula-
tion, should have to accept being regularly and
involuntarily exposed to a mixture of multiple known
toxins, even at low concentrations, when such expo-
sure is completely preventable.

We do not need more proof of the general hazards
of ETS in order to justify taking action to protect the
public from it. The recent decisions of our provincial
governments to do so were appropriate and valid.
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However, our efforts to combat disease and protect the
public health do require further research to improve
our scientific understanding of the precise contribution
of ETS to morbidity and mortality. In addition, we now
should seize a unique opportunity resulting from our
society's current transformation of public policy. By
launching population-based studies that will analyze the
health impact following stricter controls on where peo-
ple can smoke, there is every reason to expect that we
will document a major achievement in public health.
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FIG. 2: MRI images from normal and acallosal patients. A) Sagittal image of a normal mature corpus callosum from a 15 yr old subject.
R represents the rostrum, G represents the genu, B represents the body and S represents the splenium. B) Coronal image of a normal cor-
pus callosum. C) Sagittal image showing agenesis of the corpus callosum with the medial hemispheric sulci radiating into the third ventri-
cle. D) Coronal image of true agenesis of the corpus callosum with Probst bundle formation. E) Sagittal image showing a patient with
Chiari IT malformation and partial agenesis of the corpus callosum. The rostrum and splenium are absent. Adapted from Ref. 52 with per-

mission.

genu of the corpus callosum forms before the
splenum, consistent with a rostral to caudal polarity of
corpus callosum development!®, The corpus callosum
increases to about 2 mm in length after birth!'®. About
11 days after birth, the callosal axons are myelinated
until 50 days'>!7, hence contributing to the gradual
increase of corpus callosum size.

Factors influencing the development of the corpus
callosum

The crucial steps involved in the development of the
corpus callosum are the formations of the sulcus medi-
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anus telencephali medii (SMTM), and subsequently the
massa commissuralis'®. Insults to the formation of these
structures will result in the improper development of
the callosal commissure and instead the formation of
the Probst bundle (that is true agenesis of the corpus
callosum). Furthermore, insults to other structures
involved in callosal axon guidance such as the glial sling,
glial wedge and glia within the indusium griseum, can
result in a malformed corpus callosum. The evidence for
the latter hypothesis is supported by lesioning and graft-
ing experiments of the glial sling!®!8. Recent experi-
ments using collagen gels have demonstrated that glial
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wedge explants secrete short-range diffusible growth
suppressive molecules19. In addition, by using organ-
otypic slices, the reorientation of the glial wedge and
glia within the indusium griseum results in diverting the
migration of callosal axons away from the midline!.
Aberrantly formed callosal axons or parent cell bodies
can also result in a malformed corpus callosum?’. The
absence of these pertinent structures and the timing of
the absence, influences the extent of severity of a mal-
formed corpus callosum. In general, the suspected
causes of agenesis of the corpus callosum are quite
diverse. For instance, an insult occurring between the
12th and 20th week will not prevent the development
of the genu but may result in the absence of other
regions of the corpus callosum causing varying degrees
of partial callosal agenesis!. Callosal agenesis is also
observed among some patients with Inborn errors of
metabolism such as Pyruvate dehydrogenase deficiency,
Mucopolysaccharidosis, Nonketotic hyperglycinemia,
Zellweger syndrome, Neonatal adrenoleukodystrophy,
Kinky hair disease and Glutaric aciduria type IT2!. Other
associated causes include maternal rubella infections,
congenital toxoplasmosis, fetal alcohol syndrome and
maternal diabetes??.

Agenesis of the corpus callosum in humans
Classifications

Based on autopsy reports, the incidence of agenesis of
the corpus callosum is estimated at 1,/19,000 in the
general population, but with worldwide variability?3.
Among children, the estimated incidence is 0.0005-
0.7%, while in the mentally impaired population, 2-3%
and about 47% in patients with a central nervous sys-
tem anomaly!'®?*, Factors such as the type of popula-
tion studied and diagnostic method influence the
accuracy of the incidence. Figures 2A and 2B demon-
strate subjects with normal morphology of the corpus
callosum using T1 weighted MRI. There are two
types of agenesis of the corpus callosum?®. In the first
type, partial or complete agenesis of the corpus callo-
sum is prevalent with malformations of contiguous
and phylogenetically related structures. The most
striking feature observed is the commissural fibres do
not cross the midline but instead migrate ipsilaterally
and lie along the supero-medial aspect of the lateral
ventricles in the form of Probst bundles (Figs. 2C,D).
These bundles indent and separate the anterior horns
of the lateral ventricles. The third ventricle may some-
times be displaced upward, and the septum pellu-
cidum is absent?%. Since the corpus callosum forms in
an anteroposterior polarity, partial agenesis is manifest
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by the presence of the genu and body (that is anterior
regions), and the absence of the splenium and rostrum
(that is posterior regions) (Fig. 2E). The second form
of agenesis of the corpus callosum is accompanied by
disturbances in the formation of commissural axons or
parent cell bodies?® resulting in an association with
other central nervous system abnormalities. In this
type, Probst bundles are not observed. Examples
include disorders with polymicrogyria and hetero-
topias of the gray matter.

Symptomology
Symptomatic cases are prevalent especially when age-
nesis of the corpus callosum is associated with other
Central Nervous System (CNS) anomalies, and
include epileptic seizures, motor impairment and
mental delay?”. An estimated 85% of agenesis of the
corpus callosum cases can be associated with other pri-
mary and secondary CNS anomalies, and 62% with
other non-CNS anomalies?®. These anomalies include
microcephaly, macrocephaly, costovertebral defects,
cardiovascular, gastrointestinal and genitourinary
anomalies. The cognitive abilities of agenesis of the
corpus callosum subjects are usually normal, but most
subjects tend to function at the lower end of the nor-
mal range?®. Patients with agenesis of the corpus cal-
losum do have delayed response times to
interhemispheric tasks®’. Moreover, impairments in
asynchronous, distal movements, tactuomotor learn-
ing and cross-localization of finger stimulation are
noted30. Individuals with agenesis of the corpus cal-
losum do not show some symptoms of the disconnec-
tion syndrome as noted after surgical sectioning of the
interhemispheric callosal commissure (for instance in
epileptic patients with multifocal seizures) (Table 1).
For example, in callosal agenesis patients, no ditfi-
culties are noted for tachistoscopic tasks requiring
interfield comparisons or tasks involving recognition
and verbal identification of material presented unilat-
erally to either hemisphere?®. This is in contrary to
findings from callosotomized patients®® (Table 1).
One possible explanation for this phenomenon is the
acallosal brain may utilize neural plasticity to compen-
sate for the lack of the principal commissure during
carly stages of gestational development and possibly
before birth3!. In this instance, the anterior commis-
sure and subcortical commissures can therefore act to
compensate and to prevent impaired visual interhemi-
spheric tasks®!. In support of this hypothesis, an
enlarged anterior commissure was reported in some
acallosal patients32.
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TABLE 1: Symptoms of the Disconnection syndrome (complete
callosotomy)

Symptoms Comments

Unilateral Apraxia Usually impaired response to a

verbal command using the left

hand

Impaired ability to write with

the left hand

Inability to identity odours

exposed to the right nostril

Verbal information is

advantageously perceived from

the right ear

Inability to identify visual

stimulus in the right or left

visual field with the

contralateral hand

Unilateral Constructional Apraxia Impaired spatial processing
required from the right

Unilateral Agraphia
Verbal Anosmia

Impaired processing of
verbal information

Double Hemianopsia

hemisphere

Inability to identity objects
placed in the left hand

Impaired coordination of hand
movements

Moderate

Very frequent

Unilateral Anomia
Alien hand syndrome

Memory loss
Alexithymia

Acquired lesions of the corpus callosum

Acquired lesions of the corpus callosum are relatively
rare, most often underestimated as a result of a lack of
an associated neurological sign and the type of cranial
imaging detection method utilized. The prevalence is
estimated at 3% based on a panel of over 400 patients
examined by MR imaging®3. Based on studies of
acquired lesions of the corpus callosum, examples
include the following: 1) Trauma: Traumatic lesions of
the corpus callosum, which are typically hemorrhagic,
are most commonly (16 to 100%) identified in subjects
who died of severe head injuries®*, but is also prevalent
in some non-fatal head traumas®®. The splenium of the
corpus callosum is most frequently affected in smaller
lesions®*35 however larger lesions can extend through-
out the entire corpus callosum3. Focal atrophy of the
corpus callosum may be a result of Wallerian and ante-
grade axonal degeneration, or direct callosal injury34. 2)
Repair of hydrocephalus: Dilated ventricles can result in
indenting the middle and posterior regions of the cor-
pus callosum causing ischaemia as a result of reduction
in the number of capillaries, and atrophy of the posteri-
or corpus callosum36. Repair of the hydrocephalus after
shunting can induce both diffuse and focal lesions of

272 Med clin exp ® vol 28, n° 5, ocrobre 2005

the corpus callosum, since over-drainage can stretch
branches of the pericallosal artery leading to ischaemia
and demyelination®>-3¢. 3) Tumors: High grade infiltra-
tive tumors along the white matter tracts across the cor-
pus callosum are common in Glioblastoma Multiforme
(GBM), a high grade astrocytoma®. GBMs are the
most common type of adult primary brain tumors.
Moreover, as high as 65% of lipomas are observed in the
corpus callosum and in the pericallosal cistern®, but
patients are usually asymptomatic. Other types of
tumors that induce lesions within the corpus callosum
include Lymphomas® | Juvenile pilocytic astrocytoma®®
and carvenous angiomas®’. 4) Demyelinating diseases:
Chronic alcoholics develop atrophy of the corpus callo-
sum as observed in Marchiafava-Bignami disease®®. The
central regions of the corpus callosum are most com-
monly affected, and atrophy is postulated as a result of
demyelination induced by necrosis®. Lesions can also
be multifocal within the corpus callosum?®. Other types
of demyelinating diseases leading to callosal atrophy
include Multiple Sclerosis with patients usually showing
symptoms within the Disconnection syndrome, and
Progressive multifocal leukoencephalopathy®®. 5)
Vascular malformations: Arteriovenous malformations
represent about 9-11% of all cerebral arteriorvenous
anomalies®. Intraventricular hemorrhaging is noted in
a large percentage of these patients®, leading to
ischaemic induced callosal atrophy. Infarcts are rarely
(8%) identified in the corpus callosum since ischaemic
injury is uncommon in the dense white matter typically
residing within this commissure35. One possible reason
for this observation is the angioarchitecture of the cor-
pus callosum can still supply blood from a combination
of both anterior and posterior cerebral arteries, and
thereby prevent atrophy®. 6) Other examples of how
lesions can be induced in the corpus callosum include
the presence of large perivascular spaces®®, acute dis-
seminated encephalomyelitis®®, and the Transcallosal
approach to surgically ressect tumors of the lateral and
third ventricle, such as colloid cysts®. Patients treated
with the Transcallosal approach tend to exhibit tran-
sient mutism?®, coupled with some motor and/or sen-

sory features within the Disconnection syndrome?*0.

Genetic etiology

The genetic etiology of agenesis of the corpus callo-
sum is intriguing. The familial occurrence is rare, with
autosomal recessive, dominant and X-linked forms
reported in at least 17 malformation syndromes with
autosomal inheritance, and at least 13 malformation
syndromes with X-linked inheritance (Table 2).
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TABLE 2: Syndromes/Disorders associated with acallosal anomalies

Syndrome/Disorder Gene (s) Location on OMIM Syndrome/Disorder Gene (s) Location on OMIM
chromosome database chromosome database
accession # accession #
Acrocallosal syndrome 7pl3 200990 Microgastria-limb reduction 156810
defects association
Aicardi Syndrome Xp22 304050 Microcephalic osteodysplastic 210730
primordial dwarfism type I/I11
Alpha-thalassemia/mental ~ XH2 Xql3 301040 Miller-Diceker syndrome 17p13.3 247200
retardation syndrome
Andermann syndrome SLC12A6  15ql3-ql5 604878 Neonatal adrenoleukodystrophy PEX1, PEX10, 1,2pl5,22ql1.21, 202370
PEX13, PEX26 12pl3.3,7q21-q22
Apert syndrome FGFR2 10q26 101200 Neu-Laxova syndrome 256520
Baller-Gerold syndrome 218600 Oral-Facial-Digital syndrome ~ CXORF5 Xp22.3-p22.2 311200
Coftin-Siris syndrome 135900 Oculu-Auriculo-Vertebral 164210
Spectrum
Crouzon Syndrome FGFR2 10926 123500 Optiz G syndrome MIDI1 Xp22 300000
Dincsoy syndrome 601016 Peters-Plus syndrome 261540
FG syndrome Xql2-q21.31 305450 Proud syndrome ARX Xp22.13 300004
Frontonasal Dysplasia EFNBI1 Xql2 305645 Pyruvate decarboxylase PDHAL Xp22.2-p22.1 312170
Sequence deficiency
Fryns syndrome 229850 Radial Aplasia-Thrombocytopenia 274000
Syndrome
Glutaricaciduria Type IT ETFDH, 19q13.3, 231680 Rubinstein-Taybi Syndrome ~ CREBBP 16p13.3 180849
ETFA, ETFB15q23-q25,
4q32-qter
Gorlin Syndrome PTC 9q31,9q22.3 109400 Septo-Optic Dysplasia HESX1 3p21.2-p21.1 182230
Greig Cephalopolysyndactyly GLI3 7pl3 175700 Shapiro syndrome Ref. 40
syndrome
HSAS syndrome L1CAM Xq28 307000 Simpson-Golabi-Behmel syndrome GPC3 Xq26
312870
Hydrolethalus syndrome HLYS1 11q23-q25 236680 Toriello-Carey syndrome 217980
Lowry-Wood syndrome 226960 Vici syndrome 242840
Marden-Walker syndrome 248700 Walker-Warburg syndrome POMT]I, 9q34.1,9q31 236670
FCMD
Marshall-Smith syndrome 2q3 602535 Warburg micro syndrome RAB3GAP 2q21.3 600118
MASA syndrome LICAM Xq28 303350 X-Linked Hydrocephalus LICAM Xq28 307000
Meckel-Gruber syndrome 17q22-q23 249000 Yunis-Varon syndrome 216340
8q24
Microphthalmia-Linear Xp22.31 309801 Zellweger syndrome PEX1, PEX2, 1,2pl5,22ql1.21, 214100
Skin Defects syndrome PEX3, PEX5, 1q22,12pl3.3,

PEX6, PEX12, 1p36.2, 7q21-22,
PEX14, PEX26 6q23-q24

OMIM: http://www.ncbi.nlm.nih.gov/entrez/query.fcgi>?db=OMIM

Thirteen malformation syndromes are yet to be asso-
ciated with a genetic mode of inheritance among affect-
ed families. A few families with isolated callosal agenesis
have been reported with autosomal dominant, autoso-
mal recessive and X-linked inheritance?®. Moreover, at
least 46 malformation syndromes and metabolic disor-
ders associated with agenesis of the corpus callosum
have been documented to date (Table 2). Currently, at
least 30 genes were identified with mutations among
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some of these diseases. Apart from the use of syndromes
to discern the genetic basis of the development of the
corpus callosum, the use of chromosomal anomalies has
been informative to define possible critical regions for
agenesis of the corpus callosum in the human genome.
Details are available elsewhere?®, but in general, human
chromosomes 8,11, 13-15 and 18 are most commonly
associated with agenesis of the corpus callosum.
Numerical and structural aberrations involving chro-

273



Kamnasaran

|=
- -
= =
. -
I : l -I - =il
= = N 5 u
mE R R 2 5 o= =l§ o=
P
- I u - = m I = N Il
Elwg ® E H E N =R
i M = T = = i g 1 " .
m 5 = ® g o - 2N
[} - — - L
|I - = = = .= _ ® o -
- = [ O — I 1 |— =
i i i d 5 ] T B ] i iz
l-
= = 5] !
il =) ] o -
Bl =S - = = ]l i
n !I = = g = = 2 /8 3
- = = B = | ™
=-|-|_-ll==|i|-|-_'
% idi i i iT 8 ] = M 23

FIG. 3: Genetic map of agenesis of the corpus callosum in the
human genome, based on patients with chromosome aberrations.
Highlighted on the left of chromosome ideograms are examples of
intervals reported in patients with a decrease in gene dosage.
Highlighted on the right of chromosome ideograms are examples
of intervals reported in patients with an increase in gene dosage.
This data is generated from the archive of patient reports
described in Ref. 25, and Refs. 41-44.

mosomes 1, 2, 3, 11, 15, 16, 21, 22 and X suggest a
reduction in gene dosage of one or more genes on these
chromosomes contributes to agenesis of the corpus cal-
losum25, 41-43. An increase in gene dosage as a possi-
ble cause of agenesis of the corpus callosum is suggested
by reports of partial trisomies (that is, two normal chro-
mosomes and a partial chromosome), or duplications of
chromosomes 4, 5, 6, 8, 11, 12, 14 and 19, triploidy
(that is, three copies of every chromosome) and tri-
somies (that is, three copies of a chromosome) of chro-
mosomes 13, 18, 21 and 222>#, Figure 3 illustrates a
Genetic Map of candidate regions for callosal agenesis
on human chromosomes defined by the use of affected
patients with chromosome aberrations.

The modeling of callosal agenesis genes identified
in humans is very much limited with respect to under-
standing the role during the development of the cor-
pus callosum. In order to resolve this problem, the use
of model organisms have extensively assisted in vali-
dating the roles of these genes in the development of
the corpus callosum.
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TABLE 3: Advantages and Disadvantages of using Genetically
Engineered Mice to study acallosal defects

Advantages Disadvantages

Thorough knowledge on
Neuroanatomy and
Neuroembryology

Large panel of Genetic

Markers available for Genetic
Mapping experiments
Numerous mutant strains
available from public consortiums
Efficient and improved
technologies for the creation of
Genetically Engineered Mice

Strains with spontaneous
acallosal defects

Ditferences in the spatio-
temporal expression of genes

Ditferences in gene function

Differences in gene redundancy

Agenesis of the corpus callosum in mouse
Among the model organisms used to study the genet-
ics of corpus callosum development, the mouse has
primarily been most effective in providing informative
structural and molecular insights. Preliminary studies
have reported the creation of callosal agenesis mouse
models with non-genetic manipulation methods such
as the use of prenatal irradiation*¢. Described in the
subsequent sections are recent examples of using
Genetically Engineered Mice (GEM) to model and
understand the role of candidate callosal agenesis
genes. It must be noted that the use of GEMs to
understand the genetic pathogenesis of callosal agene-
sis does have advantages and disadvantages (Table 3).

These factors implement limitations and to some
extent impose caution when attempting to understand
the genetic basis of the development of the corpus cal-
losum in humans, using a mouse model system. For
instance, some of these differences between mouse
and human can perhaps provide an explanation of why
callosal agenesis is seen in patients affected with
Anderman syndrome with mutations in the SLC12A6
(Solute carrier family 12, member 6) gene, however,
no acallosal defect is observed in the mouse when one
or both copies of the Slc12A6 gene are defective?’.

Host strains affect the frequency of callosal defects
in Genetically Engineered Mice

The type of host strains used to interbreed a
Genetically Engineered mouse model for acallosal
agenesis influences the frequency of expressing the
defect. Table 4 has a list of mouse strains that exhibit
spontaneous callosal defects at different frequencies.
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TABLE 4: Examples of spontancous mouse models for callosal
agenesis

Strain Complete callosnl — Callosal References
agenesis (%) hypoplasin (%)
BALB/cWah2 2 17 47
BALB/cWahl 20 55 47
129/] 30 71 45
129 /Re] 2 77 45
1/LnJ 100 100 47
Wahl 8 57 47
Wahl/Wah2 4-7 43-50 47
Wahl,/1/LnJ 0 69 47
Wah2 4 33 47
Wah2,/129 0 9 47
Wah2 /1/LnJ 15 70 47
129 2 77 47
129/1/Ln 9 73 47
CI129F2 24 33 17
RI-1 100 100 17
BALB/c 2-21 17-55 44
129 /SuEv 6 50 46

Modeling a candidate gene for callosal agenesis
using one of strains listed in Table 4 will increase the
possibility of obtaining a phenotype for callosal agen-
esis associated with a mutation within the gene. For
instance, breedings between the BALB/cWahl and
129 /Re] strains have a normal corpus callosum, but
crosses between strains: BALB /c and 1/LnJ or I1/LnJ
and 129 /Re], have agenesis of the corpus callosum®*®.
In contrary, breedings with the C57BL6 mouse strain,
are noted to decrease the frequency for callosal agen-
esis. The strains listed in Table 4 may possibly have
mutations in many other genes that collectively con-
tribute towards a callosal agenesis phenotype.
Described below is a recent example of a mouse model
of the Emx1 (Empty spiracles) gene demonstrating
this phenomenon. Similar observations were noted
with other mouse models of the bAPP (beta amyloid
precursor protein)*’, and L1CAM (transmembrane
glycoprotein adhesion molecule with roles in cell
adhesion, neurite outgrowth and axon bundling)
genes®?. In humans, mutations have been identified in
the LICAM gene mapping to chromosome Xq28,
among callosal agenesis patients affected with CRASH
syndrome (HSAS) (OMIM:30700), MASA syndrome
(OMIM:303350) and X-linked hydrocephalus
(OMIM: 307000).
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Emx1

Emx1 (Empty spiracles) is a transcription factor (that is,
a protein that regulates the expression of genes), which
is expressed in the dorsal telencephalon and neurons of
the developing embryonic and postnatal cerebral cortex
as early as embryonic day 9.553. At embryonic day 17.5
expression becomes stronger in the ventricular zone,
and after birth in cortical layers V and VI, and the cor-
tical subplate®. The function of Emx1 is unclear, how-
ever a loss of the Gli3 (Glioma 3) gene expression in
mouse is correlated with a loss of Emx1 gene expres-
sion®, suggesting that the Emx1 transcription factor
may regulate the Gli3 gene. All mice with both defec-
tive copies of the Emx1 gene in a 129Sv strain, had par-
tial or complete agenesis of the corpus callosum56. The
indusium griseum and taenia tecta were absent, and the
cortical layers were poorly differentiated. It is possible
that the EMXI1 protein may regulate or guide axon
growth during development. Most interestingly, when
both copies of the Emx1 gene are defective but with the
use of a hybrid 129Sv-C57BL /6 strain, the mice devel-
oped agenesis of the corpus callosum in the second gen-
eration, and only a slight atrophy or reduction in size
(8%) after the 8th -10th generations. In these mice, the
indusium griseum and taenica tecta were normal, and
the cortical layers were well differentiated. These find-
ings demonstrated how the frequency of acallosal
defects with the loss of two functional Emx1 copies is
modified with a C57BL6 mouse strain.

Genetically Engineeved mouse models for acallosal
defects

Described below are a few examples of mouse models
demonstrating the effect of two non-functional copies
of a gene that contribute to true agenesis of the cor-
pus callosum with the formation of Probst bundles
(see also Table 5). Other true agenesis of the corpus
callosum mouse models not described below include
Netrin-1 (a soluble protein involved in axonal guid-
ance)®”, Marcks (a substrate for protein kinase C)>3,
Mena (a suppressor of the Abl non-receptor kinase)®,
Slit2 (a soluble protein involved in axonal guidance)®?,
and EphA4 (a tyrosine kinase receptor)®!. Of interest,
these genes and those described below do not thus far
map within possible regions on human chromosomes
that are candidates for callosal agenesis.

Complete Agenesis of the corpus callosum

Vaxl

The Vax1 (Ventral anterior homeobox 1) gene encodes
a transcription factor that is expressed as early as embry-
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onic day 8 in the anterior neural ridge and adjacent
ectoderm®, and by embryonic day 10.5, expression is
noted in the rostral diencephalon in areas speculated to
be important for the formation of the midline commis-
sure tracts. Bertuzzi and colleagues63 created a true
agenesis of the corpus callosum mouse model with two
defective copies of the Vaxl gene. Probst bundles were
evident at the base of the hypothalamus. With the use
of this model, the VAX1 protein was suggested to aftect
the expression of genes involved in the guidance of
axons since expressions of the Netrin-1, EphB3 and
EphB2 genes (implicated in axonal guidance roles)
were lost. VAX1 maybe involved in the specification of
axon trajectories in the developing CNS, particularly at
and across the midline.

Nfia

The Nfia (Nuclear Factor I A) gene encodes a tran-
scription factor that regulates DNA replication®. At
embryonic day 15, Nfia is expressed within the ventric-
ular zone and emerging cortical plate, while at embry-
onic days 16 and 17, expression is restricted to the
cortical subplate and deeper layers of the neocortex, but
not in cortical layers 2 /3 and 5 (regions rich in callosal
axons)®. At the cortical midline, Nfia expression is seen
within the indusium griesum, glial sling, and glial
wedge cell bodies. Mice defective for both copies of the
Nfia gene had agenesis of the corpus callosum and
dilatation of the third and lateral ventricles®®. About
75% of the mice had an absent hippocampal commis-
sure. At embryonic day 15, these mice did form the
glial wedge, but had a reduction in size of the glia with-
in the indusium griseum, hippocampus and anterior
commissure. In addition, at embryonic day 17, the sling
cells were present but did not develop into the glial
sling. The cortical projections at the midline are unat-
fected at embryonic day 15, but at embryonic day 17,
fewer axons crossed the midline and instead developed
Probst bundles by embryonic day 18. The anterior
commissure was present, but reduced in rostrocaudal
size. The Slit2 gene, a possible chemo-repellant for cal-
losal axons®®, had slight reduction in expression at the
midline in the region of the glial wedge and a complete
loss of expression in the indusium griseum. These find-
ings suggest deficiency of Nfia contributes to agenesis
of the corpus callosum by a lack of midline glia and
reduction of Slit2 gene expression.

Maplb
Maplb (microtubule associated protein 1B), is one of
the first Microtubule Associated Proteins to be
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expressed during embryonic CNS development and
with an important role in microtubule assembly and
neuronal morphogenesis®’. At embryonic day 14,
expression is noted in axons and growth cones®, and
the MAPIB protein can bind to microtubules and
actin filaments®7%. Meixner and colleagues’! created a
true agenesis of the corpus callosum model. About
80% of the mice had agenesis of the corpus callosum
with the formation of Probst bundles. Aberrant bun-
dles and the reduction in thickness of myelinated
axons were also present in deep layers of the parietal
cortex. Furthermore, the hippocampal commissure
was absent. In the remaining 20% of mice, hypoplasia
of the corpus callosum with a thin or absent posterior
corpus callosum was noted. The findings from this
model suggest that the MAPIB protein maybe
involved in the guidance of axons in a subset of neu-
rons during brain development, possibly in an envi-
ronment determined by midline glia cells which
express the laminin protein on their cell surface. The
latter hypothesis is supported by the role of MAP1B in
laminin-enhanced axonal growth in an in vitro envi-
ronment”?.

Hypoplasia (dysgenesis) of the corpus callosum

Atrophy of the corpus callosum maybe misdiagnosed
as true agenesis of the corpus callosum?®. Genes impli-
cated with this phenotype however have crucial roles
such as the growth of the corpus callosum. Described
are some recent examples of mouse models demon-
strating hypoplasia (dysgenesis) of the corpus callosum
(see also Table 5).

Other examples reported elsewhere are the p35 (an
activator of cyclin dependent kinase 5)73, and Crebl (a
cAMP response element binding protein involved in
cellular growth and differentiation)” genes that result
in hypoplasia of the corpus callosum when both copies
are defective. Of interest, the map position of the
human CREBI1 (chromosome 2q32.3-q34) is within a
candidate region with known chromosome aberra-
tions associated in patients with agenesis of the corpus
callosum”®. The human FRIZZLED-3, TLX and p35
genes are yet to be associated with a callosal agenesis
malformation syndrome or chromosome aberrations
associated with callosal agenesis.

Frizzled-3

The Frizzled-3 gene encodes a member of transmem-
brane receptors that binds to the WNT glycoproteins
and transduces signals via the beta-catenin or JNK
pathways”®. Although the exact biological function is
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TABLE 5: Summary of mouse models for callosal agenesis

Gene Location on Function Phenotype in Location on Mutation in References
mouse mouse model human human disease
chromosome chromosome with acallosal agenesis
Emx1 6 C3 Transcription factor ACC, HCC 2pl4-pl3 See text
bAppl 16 C3 Transmembrane glycoprotein ACC, HCC 21q21.2 49
LICam X A6-B Transmembrane glycoprotein ACC, HCC Xq28 CRASH/HSAS OMIM;,
syndrome, MASA 308840,
syndrome, X-linked See text
Hydrocephalus
Netrin-1 11 B3 Soluble protein with ACC 17p12-q13 57
chemotaxic role
Marcks 10 B1 Intracellular substrate for ACC 6q22.2 58
Protein Kinase C
Slit2 5 B3 Soluble protein with ACC 4pl5 60
chemotaxic role
Mena 1 H5 Regulating dynamics of ACC 1q42 59
actin cytoskeletal elements
Vaxl 19 D3 Transcription factor ACC 10926 See text
MaplB 13 D1 Regulating dynamics ACC, HCC 5ql3 See text
of laminin cytoskeletal
elements
Nfia 4 C4-Co Transcription factor ACC 1p31 See text
Frizzled-3 14 D1 Transmembrane receptor HCC 2q32.3-q34 See text
Tlx 10 B2 Transcription factor HCC 6q21 See text
EphA5 5El Transmembrane receptor ACC, HCC 4ql3.1 61
p35 11 B5 Activator of CDK5 HCC 17q11.2 73
Crebl 1C1/C5 Transcription factor HCC 2q32.3-q34 74

ACC = Complete agenesis of the corpus callosum; HCC = Hypoplasia (dysgenesis) of the corpus callosum

unclear, studies in Xenopus had suggested its involve-
ment with the patterning of neural crest cells””.
Frizzled-3 has predominant expression in the CNS,
for instance at embryonic day 18 in the cortex, dien-
cephalon, and brainstem. Mice with two defective
copies of the Frizzled-3 gene develop enlarged lateral
ventricles by embryonic day 15, and by embryonic day
18, complete absence of the anterior commissure, and
variable decrease in the size of the corpus callosum76.
Frizzled-3 is suggested to have a role in axon growth
by possibly coordinating cytoskeletal polarity or over-
coming inhibitory or adhesive interactions with the
extracellular matrix components.

Tix

The Tlx (Tailess) gene encodes a ligand activated tran-
scription factor with restricted expression in the telen-
cephalon, diencephalon and other regions such as the
retina and olfactory placode”®7?. Expression is noted at
embryonic day 9.5 in the ventricular zone of the cortex,
and at mid gestation, expression is noted in the subven-
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tricular and marginal zones®. Mice defective for both
copies of the Tlx gene demonstrate reduction in the
cortical thickness in the frontal, occipital and parietal
lobes®!. The thickness of the superficial cortical layers,
such as layers I1/III, were reduced due to a decrease in
the number of neurons. In general, a deficiency of the
Tlx gene does not seem to alter neuronal migration, dif-
ferentiation or spatial patterning of the cortex. Tlx gene
expression maybe important for the patterning of late-
developed superficial cortical neurons.

Future Prospects
Although several genes were noted as mutant among
patients and mouse models with primary (true) or sec-
ondary callosal agenesis, many other genes are yet to
be discovered and functionally assessed. Possible ways
of discerning additional genes associated with the
development of the corpus callosum include:
Candidate gene approaches: The expansion of
resources available from the Human and especially
Mouse Genome Projects, have provided a great wealth
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of in silico data that can be applied to Bioinformatic
analyses. In this manner, bioinformatics®? can be used
to discover potentially novel genes involved in the
development of the corpus callosum, and to discern
possible developmental pathways. For instance, under-
taking searches for other genes based on similar DNA
sequences can identify potential gene families of
known callosal agenesis genes. Such a search can also
infer possible gene functions by identifying conserved
functional motifs or domains encoded by the DNA
sequences. The use of other databases such as
Biomolecular  Interaction  Network (BIND)
(http://bind.ca) and SCANSITE (scansite.mit.edu)
can determine potential signaling or developmental
pathways based on a framework of curated protein-
protein interactions. In this manner, the roles of one
or more proteins can be predicted based on interac-
tions with other proteins with known functions.
Genes that demonstrate expression patterns in the
developing mouse corpus callosum can be considered
candidates for accallosal defects. Examples of such
murine genes demonstrating embryonic and early post
natal expression patterns in the developing corpus cal-
losum include: the Pakl gene (a serine/threonine
kinase that possibly regulates cell polarity, shape, divi-
sion, movement and attachment via changes in cellu-
lar cytoskeletal elements like actin)®, Mcd24 (a
glycosylphosphatidylinositol-anchored membrane gly-
coprotein possibly involved in axonal growth and
guidance)®*, and R-and N cadherins (extracellular
adhesion molecules)®, consistent with roles in the
development and/or function of the corpus callosum
but with more research to be undertaken.

Global differential gene expression profiling: Genes
demonstrating differences in global expression patterns
can be discovered by the use of technologies such as
c¢DNA microarrays®®. ¢DNA microarrays utilize
microchips which are spotted with 1000's of partial
DNA sequences that represent genes encoded by the
genome. Genes that are expressed in a particular cell are
labeled with a distinct dye. For multiple comparisons,
genes expressed in cells used for comparisons can be
labeled with a different distinct dye. The labeled genes
are hybridized to the microchip, which is then analyzed
afterwards to determine what genes are expressed
(based on hybridization to the microchip) and the level
of expression (based on how much of the labeled gene
is hybridized). Many cDNA microarray platforms such
as Affymetrix (www.affymetrix.com) have offered as
many as 40,000 possible genes in the mouse genome
that can be analyzed for genes differentially expressed.
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With improved microchip quality, data acquisition and
data analysis algorithms, many informative data sets can
now be generated. Both normal and mouse models for
callosal agenesis can be used to identify candidate genes
involved in the formation of the corpus callosum. Since
specific cell types are most suitable targets of obtaining
informative gene expression data implicated in the
development of the corpus callosum, methods such as
Laser Capture Microdissection (that is, a method used
to micro dissect single cells from a tissue block)?” and
retrograde labeling followed by flow cytometry®®, can
be used to isolate specific cells of the developing ner-
vous system for differential gene expression analyses
using cDNA microarrays. Suitable cells include those
from the glial wedge and glia within the indusium gri-
seum, and the callosal axons. Overall, cDNA microarray
analysis is a very powerful and informative technology
to elucidate the polygenic (that is, more than one gene)
basis of the development of the corpus callosum.

Ideally, all candidate genes for callosal agenesis iden-
tified by all of the above approaches warrant relevance
in human callosal agenesis. In order to achieve this,
some examples can include: determining whether the
map positions of the human genes are within defined
regions of chromosomes associated with callosal agene-
sis, although more research are required to precisely
define these intervals based on the current panel of
patients with chromosome aberrations. Finally, the
screening of callosal agenesis patients for functionally
relevant mutations among callosal agenesis candidate
genes is one of the most important approaches of asso-
ciating gene function with a phenotype.

Concluding Remarks

Although patients with agenesis of the corpus callo-
sum were noted almost two centuries ago, the struc-
tural and molecular mechanisms implicated in the
pathogenesis are at the verge of discovery. A knowl-
edge of the development of the corpus callosum is
challenged by the complexity of many genes involved
(that is, genetic heterogeneity) and/or possible phe-
notypic modification by gestational environment.
Some genetic factors have been discerned in human
acallosal patients by the use of candidate gene muta-
tion studies, and in some cases the mapping of chro-
mosome aberrations. The mouse has served as a very
valuable model to understand both environmental and
genetic factors that influence the development of the
corpus callosum. With the availability of the human
and mouse genomic sequences, and improved cytoge-
netic throughputs, mouse modeling resources and
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technologies, the number of genetic factors involved
in the development of the corpus callosum is expected
to accelerate much faster when compared to progress
achieved from the past.
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and Women's College Hospital. Toronto, ON, Canada

Background. Dialysis centre effect has been suggested to influence
survival in ESRD patients. Few studies over the past decade have
commented on the existence of the centre effect using logistic
regression models. The purpose of the study was to apply a new sta-
tistical method to high quality registry data to determine the verac-
ity of the centre effect.

Methods. We used high quality prospectively collected data from
the UKRR, the United Kingdom Renal Registry and created an
artificial neural network model to predict mortality within 1 year in
this cohort. We used a multitude of demographic variables includ-
ing comorbodities as well as relevant lab data to create a prognostic
model.

Results. A highly efficient model for predicting one year mortality was
created after restricting the model to use demographic and case
enriched data. (AUROC = 0.974). The addition of the dialysis centre
code and centre size as input variables did not add to the efficiency of
the model (AUROC = 0.962). Moreover, dialysis centre code or size
alone was not predictive of mortality when applied to an artificial neu-
ronal network architecture. (AUROC = 0.649, 0.628).

Conclusion. Residual effects in previous studies may have been due
to the non-linear nature of the data and complex inter-variable rela-
tionships. Centre size and other centre related factors have no
impact on survival on ESRD.

2. EDUCATIONAL INTERVENTION TO REDUCE
FALLS AND FEAR OF FALLING IN ELDERLY
PATIENTS AFTER FRAGILITY FRACTURE: RESULTS
OF A CONTROLLED TRIAL

Diana Rucker MD MSc, Brian H. Rowe MD MSc,>3 Jeffrey
A. Johnson PhD,3 Ivan P. Steiner MD,>* Anthony S. Russell
MD,! David A. Hanley MD,> Walter P. Maksymowych MD,!
Brian R. Holroyd MD,? Charles H. Harley MD,! Donald W.
Morrish MD,! Brian J. Wirzba MD,! Sumit R. Majumdar
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MD MPH"3 Departments of 'Medicine, *Emergency
Medicine, 3Public Health Sciences, and “Family Medicine.
University of Alberta, Edmonton, Alberta and the
SDepartment of Medicine, University of Calgary, Calgary,
Alberta, Canada.

Introduction: Falls and fear of falling are a major health problem for
the elderly. We sought to determine the effectiveness of an educa-
tional intervention in preventing recurrent falls and reducing fear of
falling in elderly patients after a fragility fracture.

Methods: One hundred and two community-dwelling patients aged
50 years or older who fell and sustained a wrist fracture and were
treated Emergency Departments in Edmonton, Alberta, Canada
were allocated to either standardized educational leaflets and post-
discharge telephone counseling regarding fall prevention strategies
("intervention") or usual care ("controls"). Primary outcomes were
fear of falling and recurrent falls 3 months after fracture.

Results: Mean age was 67 years and most patients were female
(80%). The majority of falls (76%) leading to fracture occurred out-
doors. Three months post-fracture, almost half of patients (48%)
reported increased fear of falling and 11 of 102 (11%) reported
falling again. The intervention did not reduce the fear of falling
(43% had increased fear vs. 53% of controls, adjusted P-value=0.55)
or decrease the rate of recurrent falls (17% fell vs. 5% of controls,
adjusted P-value=0.059) within 3 months of fracture.

Conclusions: A simple educational intervention consisting of leaflets
and telephone counseling for fall prevention in elderly fracture
patients were no more effective than standard care in reducing
recurrent falls or fear of falling. Future fall prevention strategies
need to include more than just patient education and may need to
consider environmental hazards encountered outside the home.

3. DIAGNOSING HEART FAILURE IN THE EMER-
GENCY DEPARTMENT USING THE CLINICAL
EXAMINATION - A SYSTEMATIC REVIEW.

Charlie S. Wang, MDY; J. Mark FitzGerald, MB; Michael
Schulzer, MD, PhD; Edwin Mak; and Najib T. Ayas, MD,
MPH. Department of Medicine, University of British
Columbia, Vancouver, British

Columbia, Canada.

Objective: To assess the accuracy of history and physical examina-
tion findings along with routine diagnostic studies [chest
roentgenogram (CXR), electrocardiogram (ECG), and serum B-
type natriuretic peptide (BNP)], to differentiate heart failure from
other causes of dyspnea in the emergency department (ED).

Methods: We searched MEDLINE (1966 to September 2004 ) and
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reference lists from retrieved articles, previous reviews, and physical
examination textbooks. We retained studies that evaluated the accu-
racy of various findings in adult patients presenting to the ED with
a complaint of dyspnea. Two authors independently abstracted data
and assessed methodological quality using predetermined criteria.
Random-effects meta-analyses were used to calculate summary like-
lihood ratios (LR) across studies.

Results: Fourteen studies met our inclusion criteria. The best features
that increased the probability of heart failure included the presence of:
(1) History: past history of heart failure (LR+ 5.7; 95% CI, 3.6-9.1);
(2) Symptom: paroxysmal nocturnal dyspnea (LR+ 2.7; 1.4-5.0); (3)
Sign: S3 gallop (LR+ 9.0; 5.1-16); (4) CXR: cephalization of vascu-
lature (LR+ 12; 6.8-21); and (5) ECG: atrial fibrillation (LR+ 5.0;
1.9-13). The best features that decreased the probability of heart fail-
ure included the absence of: (1) History: past history of heart failure
(LR- 0.40; 0.34-0.48); (2) Symptom: dyspnea on exertion (LR-
0.48; 0.35-0.67); (3) Sign: rales (LR- 0.44; 0.30-0.65); (4) CXR:
cardiomegaly (LR- 0.33; 0.23-0.48); and (5) ECG: ECG abnormal-
ities (LR- 0.54; 0.48-0.61). The serum BNT proved to be the most
useful as a test to rule out heart failure among dyspneic patients (BN
<100 pg/mL; LR- 0.11; 0.07-0.17).

Conclusions: A thorough history and physical examination, along
with a CXR and ECG are useful, and should continue to be per-
formed when assessing every patient presenting with dyspnea to the
ED. After which, if the suspicion of heart failure remains, obtaining
a serum BNP level may be helpful, especially for excluding heart
failure.

4. INDUSTRY-INITIATED DRUG TRIALS ARE FAR
LESS CREDIBLE TO CANADIAN INTERNISTS THAN
INVESTIGATOR-INITIATED TRIALS.

D. L. Sackett, B. B. Sackett. Trout Research & Education
Centre at Irish Lake, Markdale, ON

A random sample of 150 CSIM members were invited to provide
opinions on the credibility of identical randomized trials when con-
ducted by independent university investigators or drug industry-
based investigators. In both scenarios, an identical new drug was
claimed to statistically and clinically significantly improve the out-
comes of patients with unstable angina pectoris; both reports had
passed formal peer review and had appeared in the same major med-
ical journal. One was an industry-initiated trial in which all patient
data were sent to the drug's manufacturer, who performed all the
interim and final analyses and saw unblinded data through mem-
bership on the trial's Data Safety and Monitoring Board. The other
resulted from a university-based, investigator-initiated trial in which
all data went to the university, who performed all the interim and
final analyses and excluded employees or stock-holders of the drug's
manufacturer from the Data Safety and Monitoring Board. To avoid
"juxtaposition bias," members were randomized to receive just one
or both scenarios.

Results: A response rate of >80% was achieved. Internists' opinions
were virtually identical when they were given just one or both sce-
narios, ruling out "juxtaposition" bias. The proportion of industry-
initiated trials judged "not at all credible" or "of low credibility"
was 80%; the industry-initiated trial was 20 times as likely as the uni-
versity investigator-initiated trial to be rated "not at all credible," of
"only low credibility," or of "questionable credibility" (81% vs. 4%;
p< 0.001). Moreover, the university-investigator-initiated trial was
18 times as likely as the industry-initiated trial to be judged "of high
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credibility” or "of extremely high credibility" (87% vs. 5%; p<
0.001).

Conclusion: The credibility of trial results in the eyes of Canadian
internists depends on whose eyes were on the data during the trial.
Great thanks to the CSIM President and members who supported
this survey.

5. VALIDATING THE MINI-CLINICAL EVALUA-
TION EXERCISE IN COMPARISON TO A NATIONAL
SPECIALTY EXAMINATION

Hatala R, Ainslic M?, Kassen BO!, Mackie I, Roberts JM™.
University of British Columbia and University of Calgary

Objective: To determine the validity of the mini-clinical evaluation
exercise (mini-cex) as an assessment of clinical competence for PGY-
4 residents in comparison to the Royal College of Physicians and
Surgeons of Canada's (RCPSC) Comprehensive Objective
Examination in Internal Medicine.

Method: Twenty two PGY-4 residents at the Universities of British
Columbia and Calgary completed a mean of 5.5 mini-cexs (range 3
to 6). Experienced RCPSC examiners from each site traveled to the
alternate university to observe the encounters, during the 6 months
preceding the 2004 RCPSC internal medicine exam.

The RCPSC internal medicine exam is a highly reliable, high-stakes
assessment. It is composed of a multiple-choice exam testing knowl-
edge, and a structured oral component assessing clinical compe-
tence.

Residents' mean mini-cex performance was compared to their per-
formance on the two components of the 2004 RCPSC internal
medicine exam, using Cronbach's alpha.

Results: The residents' mean global performance score on the mini-
cex, using a 9-point rating scale, was 6.1 + 1.4. The correlation
between residents' mean global performance score and their struc-
tured oral exam score was 0.59 (p = 0.01). Correlation with the
written component score of the RCPSC exam was 0.59 (p=0.01).
Conclusion: Implemented with PGY-4 trainees in internal medi-
cine, the mini-cex demonstrated moderate correlation with a
national specialty examination. Multiple examination formats are
required in order to accurately determine clinical competence.

6. EFFECTS OF SELF-MANAGEMENT INTERVEN-
TIONS ON READMISSION AND MORTALITY OF
PATIENTS WITH HEART FAILURE: SYSTEMATIC
REVIEW OF RANDOMIZED CONTROLLED TRIALS
Aleksandra Jovicic, M.Sc., Shavon Straus MD FRCPC, Jayna
Holroyd-Leduc MD FRCPC.

Objectives To determine the effectiveness of self-management inter-
ventions on mortality, hospital readmission rates and health-related
quality of life in patients diagnosed with heart failure.

Design Systematic review of randomized controlled trials.

Data sources MEDLINE, EMBASE, CINAHL, ACP Journal Club
database, Cochrane database of systematic reviews, reference lists of
relevant articles and experts in the field.

Methods Included were randomized controlled trials of self-man-
agement interventions that enrolled patients 18 years of age or
older diagnosed with heart failure. Three reviewers independently
assessed the quality of each study. For each included study, we com-
puted the pooled odds ratios (OR) for death, all-cause hospital



Abstracts

readmission and HF readmission. A fixed effects model was used to
quantitatively synthesize results. Effects on health-related quality of
life, compliance with treatment measures could not be eftectively
pooled, but their findings are summarized.

Results A total of 460 citations were identified, of which seven ran-
domized trials with 1054 patients were included in the review. Self-
management was effective at decreasing all-cause hospital
readmissions (the pooled odds ratio OR 0.63; 95% confidence inter-
val CI, 0.40 to 0.97, P = 0.001) and HF readmissions (OR = 0.44;
95% CI, 0.27 to 0.71, P = 0.001). The effect on mortality was not
significant (OR = 0.85; 95% CI, 0.57 to 1.26, P = 0.001). Studies
that included self-care measures and quality of life measures consis-
tently reported significant improvement in health behaviour but no
significant improvements in health-related quality of life.
Conclusion Self-management programs targeted for patients with
HF significantly decrease hospital readmissions but have no eftect
on mortality rates.

7. KNOWLEDGE ACQUISITION BY PATIENTS IN
HEART FAILURE - ARE WE MAKING A DIFFER-
ENCE?

Anita Mody. McMaster University

Background: Heart failure (CHF) is the most common reason for
hospital admission in people over 65. Up to 50% of patients are
readmitted within 6 months. Lifestyle modification is equally
important to pharmacologic treatment in CHF. Studies show that
patient education, through heart failure management programs,
effectively improves self-care and reduces hospital readmissions.
Purpose: To assess how eftectively the medical team educates heart
failure patients regarding their disease and its management through
lifestyle modification.

Methods: Prospective study over four months, including all patients
admitted to internal medicine at the HGH and MUMC with a pri-
mary diagnosis of CHF. Within 48 hours of admission each patient
was administered two validated questionnaires measuring various
aspects of heart failure knowledge. This was repeated within 48
hours pre-discharge. Paired t-test scoring (baseline and pre-dis-
charge) was done for each questionnaire to evaluate changes in
knowledge level while hospitalized, thereby reflecting the degree of
patient education by health staft.

Results: N=27 patients. Upon discharge 37% of patients did not
know the definition of CHF. 23% and 7% more patients understood
that salt and fluid restriction are important but the majority didn't
know acceptable amounts or which foods to avoid. 19% more
patients understood daily weights are important but did not know
what to do with increasing weight.

Conclusions: Though the medical team was effective in conveying the
importance of lifestyle changes in managing heart failure, patients
were not properly educated about how to do so. This study illustrates
the need for more effective patient education intervention.

8. SUBSPECIALTY CLINICAL EXPOSURE AT
MCcMASTER UNIVERSITY AND PERFORMANCE ON
THE AMERICAN INTERNAL MEDICINE IN-TRAIN-
ING EXAMINATION

R. Hiralal, P. Leony-Sit, B. Weaver, G. Norman, P. Wasi.
McMaster University, Hamilton, Ont

© 2005 CIM

Introduction: To our knowledge no literature exists to define how
clinical exposure to internal medicine sub-specialty rotations effects
scores on the American Internal Medicine In-Training Examination
(AIMI-TE). The AIMI-TE has been shown to correlate with results
on the American Board of Internal Medicine (ABIM) and Royal
College of Physicians and Surgeons of Canada (RCPSC) Internal
Medicine certification examinations. If one of the goals of a clinical
subspecialty rotation is to help resident trainees prepare for the
RCPSC certification examination, clinical exposure to subspecialties
should ideally correlate with improved scores on the AIMI-TE.
Objective: To assess whether Internal Medicine subspecialty expo-
sure is associated with improved AIMI-TE scores for that given sub-
specialty.

Methods: We obtained data from all (n=106) McMaster University
Internal Medicine residents from 1996-2003. Scores for each sub-
specialty component of the exam were individually analyzed and
categorized as either "pre-subspecialty exposure" or "post-subspe-
cialty exposure" using resident rotation schedules. A mixed design
analysis of variance was used to determine whether subspecialty
exposure was a factor in predicting score improvement.
Subspecialties studied included cardiology, endocrinology, gas-
troenterology, hematology, infectious diseases, neurology, nephrol-
ogy, respirology, and rheumatology.

Results: A positive relationship between rotation experience and
subspecialty scores was found to be statistically significant for all
subspecialties (p<0.005). All subspecialties showed absolute mean
improvements between 6.0-16.3% when comparing pre- and post-
rotation scores.

Conclusion: This study demonstrates a strong relationship between
subspecialty scores and rotation experience. There is already good
evidence that AIMI-TE scores have a high correlation with ABIM
and RCPSC board results. This study is the first to suggest that a
broad variety of subspecialty rotation experience may improve
results on the ABIM and RCPSC Internal Medicine examination.

9. FACTORS THAT INFLUENCE SUBSPECIALTY
CHOICES OF INTERNAL MEDICINE RESIDENTS IN
CANADA

Leora Horn!, Katina Tzanetos’, Kevin Thorpe®, Shavon
Straus’. Department of Medicine!, University of Toronto.
University Health Network and the University of Toronto?,
Canada. Biostatistician/Trialist, Knowledge Translation
Program?, Department of Public Health Sciences,
University of Toronto.

Objectives: In order to address the concern about physician imbal-
ances in Internal Medicine subspecialties in Canada, we need to
determine the proportion of residents applying to the various sub-
specialty programs and examine the factors that motivate residents
when making career decisions.

Methods: Data from the Canada Post M.D Education Registry
(CAPER) was used to determine the trends in subspecialty choices
among Internal Medicine residents from 1995 to 2003. Third year
Canadian residents in core Internal Medicine training programs
completed a web-based survey. Participants choosing procedure-
based specialties (cardiology, respirology, gastroenterology and crit-
ical care) were compared to those choosing non-procedure-based
specialties (hematology, infectious diseases, nephrology and oncol-
ogy in one group, and all other specialties in a third group) in terms
of demographics and the influence of 50 non-demographic Likert-
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based items. Multivariable regression analyses modeled the variables
affecting trainees choice of career.

Results: From 1995 to 2003 there has been a progressive increase
in the number of residents completing their training in procedure
based specialties, from 35% to 43%, while general internal medicine
has seen the greatest decrease in the number of trainees, from 33%
to 20%. Preliminary data analysis has shown that 78% of procedure
based specialty positions are occupied by men, while 61% of non
procedure-based specialty positions are filled by women. Debt, time
of exposure to the subspecialty, and participation in research within
a subspecialty all appear to be important variables in residents career
decisions.

Conclusions: This study suggests that internal medicine trainees,
and particularly males, are increasingly choosing procedure-based
specialties while general internal medicine and non-procedure based
careers are losing appeal. Debt load, experience within the subspe-
cialty, and research may be critical determinants of resident choices.
Further research should focus on confirming these findings and
exploring ways of ensuring resident interest across the domains of
Internal Medicine.

10. ROUTINE OVER-READING OF CORONARY
ANGIOGRAMS BY NON-CARDIOLOGISTS

Leora M. Birnbanm, MD, Dominique Joyal, MD, Kristian B.
Filion, BSc, Mark J. Eisenberg, MD MPH

Background: In many hospitals, coronary angiograms are per-
formed by interventional cardiologists and are later interpreted and
reported by radiologists. Despite the heavy costs associated with the
double reading of angiograms, the usefulness of this practice has yet
to be discussed in the literature.

Objective: To evaluate the value of routine over-readings of coro-
nary angiograms by non-cardiologists.

Methods: We compared the cardiology and radiology reports of
160 consecutive coronary angiograms from patients at three tertiary
care hospitals of McGill University. Ten segments of the coronary
tree were considered so that a total of 1600 angiogram segments
were included. Agreement between cardiologist and non-cardiolo-
gists interpretations was calculated using percent agreement, kappa
statistics and Bland Altman limits of agreement.

Results: We found excellent agreement between cardiologist and
radiologist interpretations of coronary angiograms. Percent agree-
ment ranged from 96.7-100%, Kappa scores ranged from 0.88-1.00
and Bland Altman limits of agreement were -8.2 -19.4. Agreement
was similar for each hospital and for each segment of the coronary
vasculature. Secondary analyses demonstrated an important time
delay between original cardiologist and subsequent non-cardiologist
reports (mean time delay ranged by hospital from 2.3-23.1 days).
Conclusions: There are minimal interpretative differences between
cardiologists and non-cardiologists in the interpretation of coronary
angiograms. Angiogram reports by non-cardiologists are available
several days after the angiogram. A routine second reading by a
non-cardiologist does not seem to be necessary.
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11. INCOMPLETE REFERRAL AND INAPPROPRIATE
TRIAGE OF OUTPATIENT NEPHROLOGY CONSUL-
TATIONS AT A TERTIARY CARE CENTER: NEED
FOR AN ELECTRONIC MODEL

Navdeep Tangri, Sameena Igbal. Department of Medicine,
McGill University Health Centre, Montreal, QC, Canada;
Department of Nephrology, McGill University Health
Centre, Montreal, QC, Canada

Early referral to nephrology is recommended as late referral has
been associated with poorer outcomes. However, most referrals for
outpatient nephrology come with incomplete information prior to
consultation and are triaged on a first come first served basis. The
purpose of the study was to determine the investigations completed
prior to referral, the waiting times for investigations and treatment
and to assess for a correlation between calculated GFR and time to
visitation. We conducted a retrospective cohort study of all outpa-
tient chronic kidney disease consults over a 2-year period at a ter-
tiary care center. (N=117)

The variables examined were the time of a renal ultrasound, a 24-
hour urine collection, time to visitation and a time to intervention.
The time to visitation was then compared with calculated GFR at
time of referral.

Statistical analysis was performed using SAS software. The mean cal-
culated GFR at time to referral was 42+29ml/min*. The r-squared
of the spearman correlation between calculated GFR and time to
visitation was 0.009. Only 19 %of the patients had a renal ultra-
sound and 10 % had a 24-hour urine collection prior to outpatient
referral. Less than 4 % of the patients had both investigations done
prior to visitation. A therapeutic intervention was not suggested or
performed in 48 % of the cases at the initial visitation. The mean
time to 24-hour urine collection and renal ultrasound post initial
visitation was 60+104* and 66+58* days respectively representing
on average a 2-month delay in therapeutic intervention.

In conclusion, inadequate information for a complete outpatient
CKD evaluation was available in 96 % of referrals to our center.
Triage of referrals was also inappropriate and had a very weak cor-
relation with severity of renal disease. The study serves as a model
for a subsequent study on an intervention to ensure appropriate
triage and referral. We propose an electronic model with priority
codes to facilitate triage and ensure completion of adequate investi-
gations prior to referral. *mean+SD

12. PHYSIOLOGICAL CHANGES DURING A CLINI-
CAL TEACHING UNIT MONTH: A PILOT STUDY

S. Malbotra, B. Kassen, M. Roberts. St. Paul's Hospital,
Vancouver General Hospital, University of British
Columbia, Vancouver, B.C.

Quantitatively, during residency an internal medicine resident will
spend the most time on the Clinical Teaching Unit (CTU). From a
medical education perspective, these are concentrated months that
may prove to cause physical changes.

We investigated changes in sleep pattern/ habits, activity level and
weight in 10 senior Internal Medicine residents during a CTU
month. As well, volume depletion and distance walked during on-
call days was measured.
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Participants were asked to complete an Epworth Sleep Scale and
measure their weights before and after the CTU month.
Participants used a pedometer to quantify distance walked on-call,
and measured their weight before and after being on-call (as a sur-
rogate marker of volume depletion). Residents used a diary to
record changes in activity level.

There was a significant change in the Epworth Sleep Scale (p<.002)
and increase in the weight (p<.009) of the ten participating resi-
dents. There was no relationship found between total distance
walked and weight change over the CTU month (correlation coet-
ficient= .05 R=.401). No significant on-call volume depletion was
seen among participants (p=.09). There was a decrease in activity
level in all participants.

We have shown that important physiological changes occur during
CTU rotations. These results are hypothesis generating. In the
future, we will compare and contrast the physiological changes in
residents in two different call systems; comparing a one in five call
system to a split team/ day call system.

13. ASAMPLING OF CANADIAN PRACTICE IN MAN-
AGING NONVARICEAL UPPER GASTROINTESTI-
NAL BLEEDING PRIOR TO RECENT GUIDELINE
PUBLICATION: IS THERE ROOM FOR IMPROVE-
MENT?

Karen Bensoussan MD, MSc', Carlo A. Fallone, MD, FRCP
(C)L, Alan N. Barkun, MD, FRCP (C), MSc (Epid)!,
Myriam Martel, BSc! and the RUGBE Investigators.
IMcGill University Health Center, Montreal, Quebec,
Canada

Background: There are few recent published consensus guidelines
regarding nonvariceal upper gastrointestinal bleeding (NVUGIB).
In 2003, the Canadian Association of Gastroenterology sponsored
a set of 20 recommendations.

Aim: To compare current Canadian clinical practice patterns to
these most recent guidelines.

Methods: Data obtained from the Canadian Registry of patients with
Upper Gastrointestinal Bleeding and Endoscopy (RUGBE), comple-
mented by a questionnaire sent out to the 18 participating RUGBE
sites, were used to compare present practice for all 20 guidelines.
Results: Only 3 RUGBE sites had an explicit written protocol for
NVUGIB. Only 40% of the sites had support staff available after
hours. The Blatchford prognostic scale was not used routinely, and
only 1 site used the Rockall score for risk stratification. Most
patients classified as low-risk according to the literature had
endoscopy within 24 hours and their median length of stay was 2
days as compared to high-risk patients who underwent endoscopy
about 4 hours earlier, had a median length of stay of 4.3 days, and
displayed a higher mortality. Nineteen percent had a routine sec-
ond-look endoscopy. Proton pump inhibitors were frequently used
in the acute setting. Thirteen percent of all patients rebled and only
34% of that population received a second endoscopy. Half of the
patients were tested for Helicobacter pylori while in hospital, most-
ly by histology, and a third of those testing positive received
Helicobacter pylori eradication during their hospitalization.
Conclusion: Compared to recommendations put forward in the
new guidelines, clinical practice prior to guideline publication was
variable. The future level of guideline adherence and patient out-
come data should be quantified and monitored as the guidelines are
disseminated.

© 2005 CIM

14. ROLE OF ROUTINE BLOOD CULTURES IN
DETECTING UNAPPARENT INFECTIONS DURING
CONTINUOUS RENAL REPLACEMENT THERAPY
LeBlanc LIP3, Lesur O**, Valiquette L, St-Pierre Ch2
Department of Medicine, Internal Medicine Division!
Pneumology Division?, Infectious Diseases Division®, and
Medicine Intensive Care Unit*. Centre Hospitalier
Universitaire de Sherbrooke, Quebec, Canada.

Objective: Continuous renal replacement therapy (CRRT) is fre-
quently employed in the management of renal failure in unstable
intensive care patients. At some centres, blood cultures are per-
formed routinely while on CRRT to monitor for occult bacteremia.
We questioned the utility of routine blood cultures in the diagnosis
of underlying infections in these often afebrile patients.

Design: Retrospective cohort study (1998-2003).

Setting: Medical, surgical and pediatric intensive care units in a ter-
tiary care teaching hospital.

Methods/Measurements: We undertook a retrospective chart
review of all 101 episodes of CRRT performed in our hospital since
1998. The primary endpoint of the study was the number of posi-
tive cultures, and the proportion of positive cultures that were clin-
ically relevant (i.e. changed patient management). Several
parameters of sepsis were examined for each positive result. All doc-
umented infections complicating CRRT were noted

Results: There were 101 treatments of CRRT in 98 patients. 698
routine blood culture bottles were drawn, a mean of 7.2 + 7 per
patient. Of those, 29 were positive in 17 patients, documenting 11
bacteremias. Six positive cultures represented contaminants. In all
but one case, infection was known or suspected, and empiric thera-
py initiated, prior to receipt of the culture result.

Conclusions: For patients on CRRT, routine blood cultures are
rarely positive, and do not detect occult infection in the absence of
clinical evidence of infection for the vast majority of patients.
Because routine cultures utilize significant resources, and can result
in false positive results, we do not recommend routine blood cul-
tures in these patients. Careful clinical monitoring, with blood cul-
tures performed at the first clinical suggestion of a possible
infection, should detect all clinically relevant infections.

KEY WORDS: Continuous renal replacement therapy, blood cul-
tures, bacteremias infection, hemodialysis, renal failure.

15. FACULTY INVOLVEMENT IN EDUCATIONAL
SCHOLARSHIP: RESULTS OF A TARGETED NEEDS
ASSESSMENT.

M.Goldszmidt, W. Weston, E. Zibrowski. Schulich School of
Medicine.

Objectives: Western's Faculty of Medicine & Dentistry has a grow-
ing body of faculty interested (some with advanced training) in
medical or dental education. The project's purpose was to deter-
mine how to support educational scholarship in this group.
Methods: E-mail survey of a purposive sample of 108 faculty mem-
bers interested in medical or dental education.

Results: Response rate was 67.6%. Respondents had heavy clinical
and administrative /leadership roles with little time spent pursuing
educational scholarship. Seventy percent (51/73) of respondents
wanted to either continue or start pursuing education related schol-
arship. Surprisingly, advanced education training had no effect on
amount of educational scholarship. Support needs for all groups
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were similar and included increasing the opportunities for interac-
tion with other faculty interested in pursuing educational scholar-
ship as well as support with all steps of the research process (ethics
applications, research study design, locating appropriate funding
sources, instrument design and data analysis). Perceived barriers
included time protection, collaborative contacts, research support
staff and knowledge of research principles & methodology.
Conclusion: This work represents a first step in better defining the
support needs of our faculty interested in pursuing educational
scholarship. Planned future work includes further data analysis and
exploration of key areas with focus groups. This will be followed by
the development of a set of targeted initiatives to address the iden-
tified needs.

16. MEETING PATIENTS' EDUCATION NEEDS AT
THE TIME OF DISCHARGE - MORE WORK TO BE
DONE

M. Goldszmidt, F. Rehman, A. Chunyg. Schulich School of
Medicine

Objectives: The purpose of this study was to explore issues related
to the information needs of patients at the time of discharge from
an inpatient clinical teaching unit (CTU).

Methodology: Theme based analysis of 11 semi-structured inter-
views of patients recently discharged from CTU. Patient charts were
reviewed prior to the interviews.

Results: Many patients had significant gaps in their understanding
of their medical condition and hospital course. Some of these
included knowledge of: precipitants or risk factors; prognosis; mon-
itoring; purpose/goals for follow-up care. Although most were sat-
isfied with the care they received, some patients felt that hospital
physicians were inaccessible: "the doctors at the hospital, I guess,
are so busy. They don't have time to sit down and explain things
step by step. They just give you a quick update." Several expressed
a need for more education about their medical condition prior to
discharge. Most of those secking out information about their med-
ical condition used sources other than the health care team such as
internet, library books and support groups.

Conclusion: Patient information needs at the time of discharge are
not always being adequately met. These knowledge gaps have the
potential to increase a patients' risk of receiving suboptimal man-
agement or of suffering an adverse event. This is particularly true in
our current health care system where patients are frequently seen in
follow-up by a physician who was not actively involved in their inpa-
tient care and who may not have received sufficient transfer infor-
mation. Results from our study could be used to develop further
tools for exploring this important communication issue.

17. SEEKING BALANCE: RESULTS FROM A BASE-
LINE QUESTIONNAIRE, DEPARTMENT OF MEDI-
CINE, UNIVERSITY OF CALGARY

J. Lemairve, J. Wallace. University of Calgary, Calgary,
Alberta

Objective: The objective of this quantitative descriptive study is to
establish baseline data on physicians' job satisfaction and work atti-
tudes for members of the department of medicine, Calgary Health
Region, University of Calgary.

Methods: A general questionaire was sent out to all department
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members. The key outcomes measured in this survey reflect physi-
cians' work attitudes, primarily in terms of job satisfaction, pay equi-
ty, and work-life balance. We used descriptive statistics to describe
physicians' work attitudes (e.g., using frequencies and mean scores).
With the baseline data, we conducted mean-difference tests to com-
pare physicians' work attitudes by gender, division, rank.

Results: There was a 66% response rate to the survey. The study
results showed that most physicians are satisfied with their jobs
(90%), but not with the way their career is going (67%). Most
respondents (85%) are satisfied with their life in general but only
about half (47%) feel they have a balanced life. Sixty three percent
feel that work interferes with the demands of home and family life
while 77% feel they do not have enough time to get everything
done in their jobs. Thirty percent of respondents felt they were
being fairly paid for the amount of effort, responsibility and experi-
ence they brought to the workplace.

Conclusion: While physician job satisfaction remains high, there are
many other important factors such as work life balance, career satis-
faction, and remuneration. More research is needed to see how these
factors impact physician productivity, recruitment and retention.

18. THYROID CANCER IN CANADA: IMPORTANCE
OF ROUTINE PHYSICAL EXAMINATION

Julio C. Furian, MD, PhD; Irving B. Rosen, MD.
Department of Surgery, Mount Sinai Hospital, Toronto,
Ontario

Objective: This study was undertaken to evaluate demographics,
histology, and initial clinical manifestation of thyroid cancer, and the
influence of routine physical examination on detection of cancer.
Methods: We retrospectively reviewed charts of 732 consecutive
patients with thyroid cancer managed at a university teaching hos-
pital in Toronto.

Results: There were 573 females and 159 males, ages 18 to 89 years
(mean of 46.1 years). The most common histological type was papil-
lary carcinoma (71.9%) followed by follicular carcinoma (9.6%), mixed
papillary and follicular/oxyphilic carcinoma (9.4%), oxyphilic cell car-
cinoma (3.6%), lymphoma (2.7%), anaplastic carcinoma (1.5%),
medullary carcinoma (0.8%), insular carcinoma (0.3%), squamous cell
carcinoma (0.1%), and fibrosarcoma (0.1%). Most patients (78.4%)
were symptomatic at diagnosis; whereas dysphagia was present in 5.5%
of patients, symptomatic thyroid dysfunction 4.9%, hoarseness 2.6%,
neck discomfort 2.5%, anterior neck pain 1.2%. The most frequent sign
was anterior mass (54%). While 24% of patients noticed a neck lump
and visited a physician for its evaluation, routine physical examination
detected thyroid nodule in 24% of individuals in this series. Family
physicians were responsible for diagnosis in 31% of patients, radiolo-
gists /ultrasonographers in 2.9%, obstetricians/gynecologists in 2%,
endocrinologists in 1.8%, internists in 1%, general surgeons in 0.8%,
otorrynolaryngologists/head & neck surgeons in 0.7%, cardiologists in
0.4%, other specialists in 2%, dentists in 0.3% (data was not available in
30.9%). After a post-treatment follow-up of 59 months (1 to 420
months), specific-cancer mortality rate reached 1.9%.

Conclusion: The predominance of well-differentiated carcinomas
(94.5%) was consistent with high survival rate (98.1%). Although
most thyroid cancers are asymptomatic, a neck mass was palpable in
over 50% of our patients. Routine physical examination of thyroid
gland by every physician is essential for early diagnosis of thyroid
cancer, even though family doctors represent the first contact of the
Canadian health care system.
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19. ANALYSIS OF VARIED FACTORS THAT MAY
INFLUENCE THE ACCURACY OF FINE NEEDLE
ASPIRATION BIOPSY IN THE DIAGNOSIS OF THY-
ROID CANCER

Julio C. Furian, MD, PhD'; Yvan C. Bedard, MD?; Irving B.
Rosen, MD', Department of Surgery! and Department of
Pathology?, Mount Sinai Hospital, Toronto, Ontario

Objectives: The present study was carried out to analyze the influ-
ence of tumor size, histology, associated benign nodules and ultra-
sound (US) on fine needle aspiration biopsy (FNAB).

Methods: In 380 patients, there were 82% females and 18% males
with mean age of 48 years (18 to 89 years) having undergone thy-
roidectomy from 1998-2000. Most patients (90%) had preoperative
FNAB. Well-differentiated thyroid carcinoma (n=175) was the most
frequent cancer type (lymphoma 1 and medullary 1). FNAB reports
of "suspicious for malignancy", "follicular lesion" or "cellular atyp-
ia" were considered as positive, since they usually resulted in thy-
roidectomy.

Results: FNAB sensitivity and specificity were 71% and 66.4%,
respectively. FNAB was 23% "insufficient", 11% false negative (FN),
13% false positive (FP), 26% true negative (TN) and 27% true pos-
itive (TP). Using Chi-square and Fisher's Exact Tests, false results
(FN and FP) and true results (TN and TP) were assessed in the fol-
lowing groups: microscopic and gross papillary thyroid cancer
(P=0.091); malignant and benign nodular thyroid discase
(P=0.515); follicular/ Hurthle cell adenoma and thyroid cancer
(P=1.000), follicular/ Hurthle cell and papillary thyroid cancer
(P=0.959); usual papillary thyroid cancer and its variants (follicular
and Hurthle cell) (P=0.265); thyroid cancer only and thyroid can-
cer with benign nodules (P=0.028); FNAB with and without US
(P=0.936). ENAB sensitivity was 60% in follicular/ Hurthle thyroid
cancer, 74.7% in gross papillary thyroid cancer, 57.6% in micro-
scopic papillary thyroid cancer, 71.8% in "pure" papillary thyroid
cancer, 54.5% in follicular variant of papillary thyroid cancer, 80.8%
in Hurthle cell papillary thyroid cancer, 66.1% in thyroid cancer
with benign nodules, 80% in thyroid cancer without other nodular
thyroid disease, 69.8% in FNAB (specificity of 67.4%) and 73.7% in
US-guided FNAB (specificity of 64.6%).

Conclusions: Our data suggest that FNAB accuracy is unaffected by
study factors except for association with benign thyroid nodules.
Tumor markers may improve FNAB accuracy.

20. THE ROLE OF FINE NEEDLE ASPIRATION COM-
PARED TO FROZEN SECTION IN THE MANAGE-
MENT OF THYROID CANCER

Julio C. Furian, MD, PhD'; Yvan C. Bedard, MD?; Irving B.
Rosen, MD'!. Department of Surgeryl and Department of
Pathology2, Mount Sinai Hospital, Toronto, Ontario

Objectives: The role of fine needle aspiration (FNA) and frozen sec-
tion (FS) in the management of thyroid cancer has been discussed
for at least two decades with little consensus. The purpose of this
study was to analyze the FNA and FS sensitivities in different types
of thyroid cancer such as papillary (PTC), follicular (FTC), mixed
papillary and follicular (FTC/PTC), Hurthle (oxyphilic) cell
(HTC), anaplastic (ATC) carcinomas, and primary thyroid lym-
phoma (PTL).

Methods: From 1964 to 2000, 363 patients who underwent FNA,
FS and thyroidectomy for cancer were randomly selected. Their
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charts were retrospectively analyzed and sensitivity was obtained for
both methods. FNA or ES result was true-positive when a definitive
cancer was stated.

Results: FNA sensitivity was 5.5% in HTC, 9.1% in FTC, 10% in
PTL, 25% in ATC, 33.3% in FTC/PTC, and 38.8% in PTC, where-
as FS sensitivity was 13.6% in FTC, 40% in PTL, 42.3% in PTC,
51.8% in FTC/PTC, and 75% in ATC. Addition of ES after false-
negative FNA increased sensitivity for HTC (0%), FTC (12.5%),
PTC (24.5%), PTL (33.3%), FTC/PTC (38.9%), and ATC (66.7%).
Combination of FNA and FS failed to provide diagnosis in 25% of
ATC, 40.7% of FTC/PTC, 46.1% of PTC, 60% of PTL, 79.5% of
FTC, and 94.4% of HTC before surgical pathology.

Conclusion: FNA plays a important role in preoperative screening
of thyroid nodular disease providing reliable diagnosis in one third
of PTC and FTC/PTC cases, and one quarter of ATC cases. FNA
and FS are useful but limited diagnostic methods. FS does provide
additional diagnostic information after FNA in FTC, PTC, PTL,
FTC/PTC, and ATC. Aggressive therapeutic programs should be
developed to allow for FS FNA unreliability.

21. EVOLUTION OF FINE NEEDLE ASPIRATION
BIOPSY COMPARED TO FROZEN SECTION IN THE
MANAGEMENT OF THYROID CANCER DURING
THE LAST THREE DECADES

Julio C. Furlan, MD, PhD'; Yvan C. Bedard, MD%; Irving B.
Rosen, MD'. Department of Surgery! and Department of
Pathology?, Mount Sinai Hospital, Toronto, Ontario

Objectives: This study analyzes evolution of the use and accuracy of
the fine needle aspiration biopsy (FNAB) and frozen section (FS) in
the management of thyroid cancer during the last three decades.
Methods: Data was analyzed using Chi-square test and z-test. We
collected data on FNAB and FS of 720 consecutive patients who
underwent thyroidectomy for cancer from 1971 to 2000 by the
same surgeon (IBR). All cases were divided into decade groups: 70s
(Group 1), 80s (Group 2), and 90s (Group 3).

Results: There were 568 females and 152 males, ages 9 to 98 years
with mean of 46. Group 1 consisted of 54 individuals, Group 2 of
178, and Group 3 of 488. FNAB sensitivities increased decade by
decade (Group 1: 66.7%; Group 2: 78.6%; and Group 3: 85.6%;
p<0.05). ES sensitivities were 56.8% (Group 1), 56.5% (Group 2),
and 42.7% (Group 3) being comparable between 1 and 2
(p=0.906), 1 and 3 (p=0.066) but not 2 and 3 (p=0.002).
Distribution of histopathological diagnosis was significantly differ-
ent among the three groups (p<0.001) showing an increasing inci-
dence of papillary thyroid carcinoma (PTC) during the 70s (35.2%),
80s (50%), and 90s (86.7%). Then, we analyzed only PTC sub-
groups based on the three decades. There was no significant differ-
ence for ENAB sensitivity among PTC subgroups (70s: 85.7%; 80s:
75.9%; and 90s: 84.7%; p30.05), whereas FS showed trends to
decreasing sensitivity in the 70s (83.3%), 80s (68.1%), and 90s
(43.7%).

Conclusion: Our results suggest that the conventional FNAB and
FS were well-established techniques since the 70s. The increasing
incidence of PT'C may be a result of improving overall FNAB sensi-
tivity over the last three decades although the FNAB sensitivity for
PTC diagnosis remained unchanged. The FS sensitivity has
decreased in the last three decades, confirming the contribution of
FNAB.
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22. HYPONATREMIA DURING THE EARLY STAGE
FOLLOWING ACUTE TRAUMATIC CERVICAL
SPINAL CORD INJURY: CLINICAL, NEU-
ROANATOMICAL, AND MOLECULAR EVIDENCE
FOR ASSOCIATION OF DISRUPTION OF DESCEND-
ING RENAL SYMPATHETIC (INHIBITORY) PATH-
WAYS

Julio C. Furlan, MD, PhD, Michael G. Feblings, MD, PhD,
FRCSC Krembil Neuroscience Centre, Spinal Program,
Toronto Western Hospital, University Health Network; and
Department of Surgery, Division of Neurosurgery,
University of Toronto, Toronto, ON, Canada.

Introduction: Autonomic dysfunction is common after acute SCI and
may underlie abnormalities in renal control of serum sodium (sNa).
This study examines (1) the incidence of hyponatremia in the early
stage (2 weeks) after cervical SCI, (2) the association of hyponatrem-
ia with SCI severity and (3) the association of descending renal sym-
pathetic (inhibitory) pathways (DRSPs) integrity on sNa.

Methods: The data of all acute cervical SCI cases admitted between
1998 and 2000 were retrospectively reviewed. Postmortem high
thoracic spinal cord sections from 6 cases of cervical SCI (2 females,
4 males; ages 31-82 years, mean of 59) and 5 control cases (3 males,
2 females; ages 30-73 years, mean of 51) were quantitatively exam-
ined for degeneration/demyelination by luxol fast blue and axonal
preservation (immunohistochemistry using NF200) within
descending vasomotor pathways (DVDPs), DRSPs, corticospinal
tracts (CST), and dorsal columns.

Results: There were 21 SCI individuals (6 females, 15 males; ages
17-83 years, mean of 57) of whom 14 suftered motor incomplete
SCI (ASIA C, D) and the remaining were motor complete (ASIA A,
B; n=7). Hyponatremia occurred in 85.7%. In the postmortem
group, 50% of cases with SCI developed hyponatremia. The num-
ber of preserved axons within CST, DVPs and the DRSPs was sig-
nificantly reduced after SCI. The mean and nadir of sNa were
correlated with the area of degeneration/demyelination and
inversely correlated with number of preserved axons within the
DRSPs. Normonatremic SCI individuals showed greater preserva-
tion of the DRSPs than those with hyponatremia.

Conclusions: Hyponatremia is frequent after SCI and is associated
with injury severity. The extent of destruction of DRSPs is inverse-
ly correlated with post-SCI hyponatremia and this likely reflects
autonomic renal dysfunction.

23. ANEMIA AFTER CNS INJURY: AN AUTONOMIC
CONSEQUENCE OF DISRUPTION OF DESCEND-
ING VASOMOTOR PATHWAYS AFTER TRAUMATIC
CERVICAL SPINAL CORD INJURY.

Julio C. Furlan, MD, PhD, Michael G. Feblings, MD, PhD,
FRCSC. Krembil Neuroscience Centre, Spinal Program,
Toronto Western Hospital, University Health Network; and
Department of Surgery, Division of Neurosurgery,
University of Toronto, Toronto, ON, Canada.

Introduction: Since the autonomic nervous system extensively
innervates hematopoietic organs, we hypothesized that destruction
of descending vasomotor pathways (DVPs) may be associated with
anemia after acute spinal cord injury (SCI).

Methods: This work includes a retrospective cohort study and a
histopathological, immunohistochemical study of postmortem
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spinal cord tissue. Individuals with polytrauma and/or chronic sys-
temic diseases were excluded. For the cohort, we selected all con-
secutive individuals with acute SCI who were admitted from
1998-2000. All cases were divided into SCI group and controls
(subjects with spine trauma without neurological deficit). For the
histopathological study, alternate sections from high thoracic seg-
ments were stained for myelin (LFB) and immunostained for NF
200 to assess axonal preservation. Measurements and counts were
performed using Image-Pro software.

Results: In the cohort there were 24 SCI individuals (7F,17M, ages
17-83 years) and 12 controls (5F, 7M, ages 18-75 years). Anemia
was significantly more frequent 1 week post-SCI (83.3%) than in
controls (25%). The mean hemoglobin concentration (Hb) post-
SCI was unaffected by age (R=0.824; p=0.357); however, a lower
Hb was associated with severe SCI (R=0.971; p=0.003) and female
gender (p<0.001). Mean fluid balance within the first week post-
SCI did not significantly differ in both groups (p=0.892). In the
histopathological study there were 4 men with severe (motor com-
plete) cervical SCI (ages 66-82 years) and 3 uninjured men (ages
30-73 years). Anemia occurred in all cases at one-week post-SCI.
Mean Hb was inversely correlated with the number of preserved
axons within DVPs (R=828; p=0.028). There was a trend for an
inverse correlation between the extent of degeneration/demyelina-
tion and Hb (p=0.077).

Conclusions: Anemia is frequent in the first week post-SCI and cor-
relates with extent of injury. Our data support the hypothesis that
destruction of DVDPs plays a key role in the development of anemia
after acute cervical SCI. Given the potentially adverse affects of ane-
mia on neural recovery, these findings are of clinical importance.

24. HEMATOLOGICAL ABNORMALITIES DURING
THE FIRST WEEK AFTER CNS TRAUMA: A RETRO-
SPECTIVE COHORT STUDY

Julio C. Furlan, MD, PhD, Michael G. Feblings, MD, PhD,
FRCSC. Krembil Neuroscience Centre, Spinal Program,
Toronto Western Hospital, University Health Network; and
Department of Surgery, Division of Neurosurgery,
University of Toronto, Toronto, ON, Canada.

Introduction: Spinal cord injury (SCI) is a devastating event that may
cause motor, sensory, and autonomic dysfunction. This study was
undertaken (1) to evaluate hematological abnormalities within the
first week post-SCI, and (2) to verify the influence of age, gender,
level and severity of SCI on post-SCI hematological abnormalities.
Methods: We retrospectively reviewed all consecutive individuals
with acute spine trauma who were admitted to TWH from 1998-
2000. Individuals with polytrauma or chronic systemic diseases were
excluded. Study population was divided into SCI Group and con-
trols (individuals with normal neurological evaluation at admission).
Severity of SCI was classified using ASIA grade. Data were analyzed
using Fisher's exact test and multiple linear regression.

Results: There were 24 SCI individuals (17M, 7F; ages 17-83 years;
mean, 55.9) and 12 control cases (7M, 5F, ages 18-75 years; mean,
42). Reduced hemoglobin concentration was significantly more fre-
quent in SCI Group (83.3% vs. 25%, p=0.001). Hemoglobin con-
centration was not correlated with age or level of SCI, but
individuals with more severe SCI showed lower hemoglobin con-
centration (p=0.003; R=0.971). Lymphopenia (83.3%) and leuko-
cytoses (37.5%) were the only post-SCI abnormalities in white
blood cell counts. Blood leukocyte count was not correlated with
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age, gender, level or severity of SCI. Lymphopenia was significant-
ly more often in SCI group (p=0.02). Lower blood lymphocyte
count was significantly correlated with elderly (p=0.031), male
(p=0.05), thoracic (p=0.001) and severe SCI (p<0.001; R=0.8).
Post-SCI thrombocytopenia occurred in 33.3%. Blood platelet con-
centration was unaffected by gender or level of SCI but lower
platelet levels were correlated with elderly (p=0.059) and severe SCI
(p=0.007; R=0.63).

Conclusion: Thrombocytopenia, leukocytosis, lymphopenia and
anemia are frequent in the first post-SCI week. Also, they are cor-
related with extent of injury except for leukocytosis. Disruption of
neural regulation of the haemopoietic system may play important
role in the pathobiology of hematological changes after acute SCI.
Clinicians need to be aware regarding the potential development of
hematological changes during the early stage post-SCI.

25. EMERGENCE OF FLUOROQUINOLONES AS
THE PREDOMINANT RISK FACTOR FOR
CLOSTRIDIUM DIFFICILE-ASSOCIATED DIAR-
RHEA : A COHORT STUDY DURING AN EPIDEMIC
IN QUEBEC

Jacques Pépin, Nathalie Sabeb, Marie-Andrvée Coulombe,
Marie-Eve Alary, Mavie-Pier Corrivean, Simon Authier,
Michel Leblanc, Geneviéve Rivard, Mathieu Bettez, Valérie
Primean, Martin Ngwyen, Clande-Emilie Jacob, Luc
Lanthier. Université de Sherbrooke, Department of micro-
biology and infectious diseases and department of medicine.

Objective: To delineate the risk of CDAD associated with specific
classes of antibiotics and whether this risk is modulated by the con-
comitant use of proton pump inhibitors and other drugs altering
gastric acidity or gastro-intestinal motility.

Methods: A retrospective cohort study of patients hospitalized in a
teaching hospital in Sherbrooke, Canada, between January 2003
and June 2004. We obtained data on 7421 episodes of care corre-
sponding to 5619 individuals. Patients were followed until they
cither developed CDAD, died or for 60 days after hospital dis-
charge. Crude and adjusted hazard ratios (AHR) were calculated
using Cox regression.

Results: A total of 293 cases of CDAD occurred. Fluroquinolones
were the class of antibiotics most strongly associated with CDAD
(AHR: 3.44; 95% confidence interval: 2.65-4.47). Almost one
fourth of all inpatients received quinolones, whose population
attributable fraction of CDAD was 35.9%. All three generations of
cephalosporins, macrolides, clindamycin and intravenous B-lac-
tam/f-lactamase inhibitors were intermediate-risk antibiotics, with
similar adjusted hazard ratios (1.56-1.89). Proton pump inhibitors
(AHR: 1.00, 95% confidence interval 0.79-1.28) were not associat-
ed with CDAD.

Conclusion: Administration of fluoroquinolones has emerged as the
most important risk factor for CDAD in our region, during an epi-
demic caused by a hypervirulent strain of C. difficile. Future guide-
lines for antimicrobial therapy of common infections need to take
into consideration this change in the epidemiology of CDAD.
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26. THE INTERNIST, THE SURGEON, AND THE
PREOPERATIVE CONSULT - DIFFERENT STROKES
FOR DIFFERENT FOLKS?

Lisa  Paus]enssen, Sharon E. Card. Division of General
Internal Medicine, University of Saskatchewan.

Objectives: The objective of our study was to find out what a sur-
geon wants from a preoperative medical consultation. Although
there is internal medicine literature regarding the role of medical
consultants, what is lacking is the view of those who request our ser-
vices.

Methods: Surgeons in our region were surveyed as to what they
want from a preoperative medical consultation and, just as impor-
tantly, what it is they don't want.

Results: 42 /94 surgeons responded. A challenging case (83 %) or
a specific concern (81 %) was the main reasons for consultation. A
majority disagreed that a consultation was required for medico-legal
reasons. Advising the patient of perioperative risk and adjusting
medications were felt indicated. Most also felt that the internist
should consult anesthesia or subspecialty services (81%) if indicated.
Postoperatively, it was felt that the internist's role should include
adjusting medications. Seventy-six per cent were either ambivalent
or felt that the internist should not routinely follow each patient
cach day but only if called to review. When asked the two most
important components of a preoperative medical consultation, car-
diac risk stratification and optimization of cardiac medications were
chosen by 21 and 19 respectively. There was no consensus on issues
such as how far in advance patients should be seen and what factors
influence why an anesthesia consultation is requested rather than
medicine (and vice versa).

Conclusion: Most surgeons have similar goals as internists regard-
ing perioperative care. In collaboration with surgery and anesthesia,
we hope to achieve a unified approach to perioperative care that will
optimize the expertise of each specialty and, most importantly, ben-
efit the patient.

27. THE MANAGEMENT OF HYPERTENSION IN
PATIENTS WITH ATRIAL FIBRILLATION: IMPACT
OF SPECIALIST CARE

Sean Wharton, Saif Al-Kaabi, Menaka Pai, Amir Ravands.
McMaster University, Hamilton, ON.

Background: Both atrial fibrillation (AF) and hypertension increase
stroke risk. Greater than 50% of patients with AF have hypertension.
Although blood pressure (BP) lowering prevents stroke, it is rarely
a priority in the management of AF.

Purpose: To determine how effectively hypertension is managed in
ambulatory patients referred for specialist care of AF, and to char-
acterize the specialist's role in treating hypertension.

Methods: A chart review was conducted at the offices of 3 cardiol-
ogists, 4 electrophysiologists and 6 internists. The management of
hypertension over time was assessed in patients with AF and a his-
tory of hypertension.

Results: 209 patients with AF were screened, 118 patients were
identified as hypertensive. BP was measured in 93% of initial visits
and 73% of all visits. Hypertension was identified as an important
problem in only 57% of hypertensive patients, with anti-hyperten-
sives either initiated or suggested in 77% of patients. The use of all
classes of anti-hypertensives increased over time. One year after the
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initial visit, systolic BP was significantly lower in this patient popu-
lation (140 +/- 20 versus 148 +/- 23 mmHg, p = 0.015), although
50% still had a BP of > 140,/90.

Conclusions: Systolic BP is significantly reduced in AF patients fol-
lowed by specialists, however 50% continue to have sub-optimal
blood pressure control at 1 year. In many patients, hypertension was
not identified as an important co-morbid illness and anti-hyperten-
sives were neither recommended nor initiated by the specialist. In
patients with AF, improved identification and treatment of hyper-
tension could lead to an additional important reduction in stroke.

28. ANITCOAGULATION STATUS OF PATIENTS
WITH ATRIAL FIBRILLATION AND STROKE
Simona Abid, Sara Partington.

Introduction: Warfarin significantly reduces the risk of stroke in
patients with atrial fibrillation; however, studies continue to demon-
strate the under-use of anticoagulation.

Purpose: To examine the status of anticoagulation in patients with
atrial fibrillation and stroke and to assess documentation of con-
traindications and the barriers to anticoagulation in patients not
prescribed warfarin.

Methods: An interim retrospective analysis was conducted in
patients admitted to the Hamilton General Hospital for stroke and
atrial fibrillation (N=129) between 1999 and 2003. Demographic
features and past medical history including bleeding risks were ana-
lyzed in patients with and without anticoagulation. Documented
contraindications to anticoagulation were assessed in patients with-
out anticoagulation.

Observations: A total of 77 patients (60%) were not prescribed war-
farin. Atrial fibrillation was a new diagnosis made in 37 (48%) of non-
anticoagulated patients. Of the non-anticoagulated patients with
known atrial fibrillation, 31 (78%) had no documented contraindica-
tion. These patients tended to be older (p<0.005) and had a trend
towards an increased prevalence of dementia (p=0.066) compared to
patients with a documented contraindication to anticoagulation. Of
the patients who were prescribed warfarin on presentation, 32 (62%)
had a non-therapeutic INR. Interestingly, 8 of these patients (25%)
had their warfarin held for an upcoming procedure.

Conclusions: Anticoagulation in stroke patients appears suboptimal,
in particular, in older patients and in those with dementia. A large
number of strokes occurred in patients with undiagnosed atrial fib-
rillation. Routine screening procedures can help detect this com-
mon arrhythmia, to be followed by appropriate anticoagulation
therapy in order to reduce the risk of stroke.

29. APPROPRIATE USE AND DIAGNOSTIC UTILITY
OF ECHOCARDIOGRAPHY IN THE EVALUATION
OF SYNCOPE AT A MCMASTER UNIVERSITY
TEACHING HOSPITAL

Rajesh Hiralal. McMaster University

Objective: Echocardiography is frequently used in the evaluation of
syncope. The goal of this study was to examine the appropriate use
and the diagnostic role of echocardiography in the evaluation of
syncope.

Design: A retrospective review was performed of all patients admit-
ted for syncope over a 12 month period from July 2002 to July
2003 to a university teaching hospital. 75 patients were identified:
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43 men and 32 women (average age 68 + 15 years). Patients with a
known cause of syncope, seizure disorder, vertigo, stroke, and those
referred for electrophysiological testing were excluded.

Main outcome measures: The causes of syncope were assigned by
examining all physicians' notes and test results and using published
diagnostic criteria.

Results: An echocardiogram was obtained for 61% of the patients
and did not reveal an unsuspected cause for syncope in any case. In
patients with a history or suspected cardiac disease 36,/55 (65%) of
the patients had echocardiography. The echocardiogram was nor-
mal or nonrelevant in 78% of the patients and showed moderate to
severe systolic dysfunction in 22% of the patients. In patients with
no suspected cardiac disease; 10,/20 (50%) patients had echocar-
diography and was normal or non relevant in 100% of these
patients.

Conclusion: Echocardiography was often used in the evaluation of
patients admitted for syncope. In patients with no suspected cardiac
disease on initial evaluation, the echocardiogram did not provide
any useful information. For patients with suspected heart disease,
echocardiography was useful in stratifying risk in patients, primarily
by identifying patients with systolic dysfunction. This is an impor-
tant finding, since many of these patients are at risk for sudden car-
diac death and may benefit from additional therapies. According to
the recent ACC and European Task force on Syncope guidelines,
we do not utilize echocardiography enough in the evaluation of syn-
cope in patients with or suspected cardiac disease and we inappro-
priately order echocardiography when there is no clinical suspicion
of cardiac discase.

30. RED CELL MASS MEASURMENT IN POLY-
CYTHEMIA: EVALUATION OF PERFORMANCE AND
PRACTICAL UTILITY.

Shireen Sivban, Virgil F. Fairbanks , Ayalew Teffers

Objective: To evaluate test performance and added value of red cell
mass measurement for the diagnosis of polycythemia vera.
Methods: A retrospective analysis was performed on a consecutive
series of 105 patients who underwent blood volume measurements
for evaluation of polycythemia .Designation of diagnostic categories
was based on analysis of clinical data, bone marrow histology, and
laboratory parameters including leukocyte count, platelet count,
serum erythropoicetin (EPO) level, serum B12 level, and leukocyte
alkaline phospatase (LAP) score. A diagnosis of secondary poly-
cythemia (SP) required the presence of a condition known to be
associated with SP. Apparent polycythemia (AP) was represented by
patients in whom the diagnosis of either polycythemia vera (PV) or
SP could not be made and the stability of hematocrit values was
documented by serial measurements. Measurement and interpreta-
tion of RCM values were according to published criteria of the the
International Committee for Standardization in Haematology
(ICSH).

Results: Red cell mass (RCM) exceeded the 98-99% limits of the
reference range in 76%, 20%, 22%, and 57% of patients with PV
(n=25), SP (n=35), AP (n=38), and essential thrombocythemia
(n=7), respectively In addition, decreased plasma volume was rarely
seen in any of the disease categories.

In all instances of polycythemia vera, the diagnosis was readily
apparent, based on alternative clinical and laboratory tests, and did
not require the additional information from blood volume mea-
surement
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Conclusion: The results reveal that RCM measurement was not
adequately sensitive nor specific in distinguishing PV from the other
disease categories. Furthermore, alternative methods of PV diagno-
sis, based on disease-specific biological markers as well as bone mar-
row histology, are now available. Therefore, the continued use of
RCM and plasma volume measurements for the diagnosis of PV is
no longer warranted.

31. SCREENING FOR HEREDITARY OR ACQUIRED
THROMBOPHILIA IN WOMEN WHO PRESENT
WITH A FIRST THROMBOEMBOLIC EVENT ON
HORMONAL INFLUENCE

Genevieve Le Templier, Nadia Caron. Internal Medicine,
CHUS

Introduction: Thromboembolic disease is a common medical con-
dition that can lead to serious complications. Hormonal influence
during use of oral contraceptives, pregnancy or the use of hormone
replacement therapy increases the risk of thromboembolic events
(TE) 4 to 5 fold. Interaction between these environmental factors
and underlying genetic abnormalities is still a source of uncertainty.
A better knowledge of these interactions in this population may lead
to improved management in patients presenting with TE.
Objective: To evaluate local practice regarding the search for throm-
bophilia in women that present with a first TE on hormonal influ-
ence such as the use of oral contraceptives, during pregnancy or on
hormone replacement therapy. Among the cases in whom a throm-
bophilia work-up was done, we determined the proportion of
women tested and the nature of the thrombophilia identified.
Methods: A retrospective study searching for women between 18
and 45 year-old who presented with a first TE during the period
from 1995 to 2004.

Results: 46 patients were included in the study. A thrombophilia
work-up was done in 37 patients (80,4%). Results were positive for
any kind of thrombophilia in18 women (48,6%). Among these
patients, anticardiolipine antibodies were found in 30% (9,/30),
activated protein C resistance in 22,9% (8,/35), the prothrombin
20210 mutation in 10% (3/30), protein C deficiency in 12,5%
(3/24), protein S deficiency in 4,16% (1,/24) and lupus anticoagu-
lant in 5,55% (1,/18). The denominator refers to the number of
women tested for each abnormality.

Conclusion: This study revealed that some form of thrombophilia is
present in almost 50% of women with a first TE on hormonal influ-
ence. This result is concordant with other similar studies. This study
also demonstrates that physicians are aware of the importance of
searching for thrombophilia in these women in whom a throm-
bophilia work-up has been done in about 80%.

32. AMBULATORY BLOOD PRESSURE MONITOR-
ING AS A DIAGNOSTIC TOOL : A REVIEW OF OUR
FIRST 197 TESTS

Jean-Frangois Bilodean, Luc Lanthier.
Sherbrooke, Department of medicine

Université de

Objective: To evaluate the quality of noninvasive ambulatory blood
pressure monitoring (ABPM) as a diagnostic tool in our center.

Methods: We did a retrospective cohort study and collected data
registered from all ambulatory blood pressure monitoring (n=197)
of patients aged 18 years and older referred from February 2003 to

© 2005 CIM

June 2005 at the Centre Hospitalier Universitaire de Sherbrooke
(CHUS).

Results: Of 197 ABPM done, less than 10% did not reach the techni-
cal standards required (at least 14 measurements of systolic and dias-
tolic blood pressure during the day, at least 7 measurements at night,
less than 30% of erroneous or artefactual measurements) in order to
make a reliable interpretation of the results. 24h blood pressure was
normal (24h BP < 130,/80 mmHg) in 43% of the cases. Considering
all the ABPM done to search for white-coat hypertension, 40 % were
normal, while 43% of ABPM done for refractory hypertension
showed adequate control of ambulatory blood pressure. Depending
on which definition is used to to calculate the number of dippers, per-
centage of dippers vary from 51% to 72%.

Conclusions: Ambulatory blood pressure monitoring is a diagnostic
modality that is reliable with more than 90% of the recordings tech-
nically acceptable. It also identifies as many as 43 % of subjects with
normal ambulatory blood pressure. Finally, the definition of dippers
should be standardized.

33. DETERMING THE FACTORS THAT ATTRACT
AND DISSUADE CANADIAN MEDICAL STUDENTS
FROM A CAREER IN INTERNAL MEDICINE

Katina Tzanetos', Natalic Chabine-Malus', Karen Yeates?,
Lisa Hicks', Murray Krabn', David Streiners, Shavon Straus!
University Health Network and the University of Toronto,
2Kingston General Hospital and Queen's University,
Kingston, 3Baycrest Centre for Geriatric Care - Kunin-
Lunenfeld Applied Research Unit and the University of
Toronto

Objectives: Ensuring an adequate number of specialists to care for
the aging population requires understanding of the factors that
attract and dissuade medical students from choosing a career in
internal medicine.

Methods: Senior medical students choosing and rejecting internal
medicine were compared both on demographics and the impor-
tance they placed on 34 non-demographic Likert-based survey
items. Multivariable regression analyses modeled the variables influ-
encing medical student choice.

Results: 154 Canadian medical students responded from 2 medical
schools (response rate 63%). Students choosing internal medicine
did not differ from those rejecting it on key demographics: age
(p=0.283), gender (p=0.877), financial debt (p=0.577), involve-
ment in a relationship (p=0.205) or number of dependents (p=
0.355). The 5 highest rated factors for those choosing internal med-
icine were: intellectual stimulation (mean=4.43), and experiences
with role models or mentors (mean=4.20), staft (mean=4.09), and
residents (mean=4.05) and emphasis on patient care as an internist
(3.84). In regression analyses, the most important predictors for
choosing internal medicine were (in descending magnitude of odds
ratio): nature of the practice of internal medicine, geographic loca-
tion of training program, past experiences in the area, and the chal-
lenge of academic work.

Conclusion: This study suggests that medical school experiences
and the reputation of internal medicine as an intellectually chal-
lenging field that fosters close relationships with patients are critical
for attracting medical students. Further research should focus on
exploring and confirming these findings and on deciphering the
aspects of the specialty that deter students.
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34. COMPARISON OF TWO CARDIAC RISK INDEXES
FOR PATIENTS UNDERGOING VASCULAR
SURGERY

McCabe P, Lanthier L, Gagnon M, Cossette P, Pilon D.
Department of Medicine, University of Sherbrooke,
Sherbrooke, Que.

Objective: The objective of this study was to compare two cardiac
risk indexes on the predictive value for postoperative cardiac com-
plications and on health resource utilization of patients undergoing
major vascular surgery.

Methods: We conducted a retrospective cohort study using a large
database comprising every patients evaluated in a preoperative clin-
ic before undergoing an elective major vascular surgery between
January 2000 and March 2003. For each patient we computed two
cardiac risk indexes, the Vanzetto score and the Revised Cardiac
Risk Index of Lee. Afterwards, we measured the cardiac non inva-
sive procedure done before surgery and inhospital major postoper-
ative cardiac complications (myocardial infarction, congestive heart
failure and cardiovascular death). We also compared each cardiac
risk index by use of receiver operating characteristic curve (ROC)
analyses.

Results: We identified 285 patients who fulfilled the inclusion crite-
ria of our study, from which 152 (53,3%) had a Vanzetto score = 2
and 156 (54,7%) a Lee score = 2, meaning they were at high risk of
cardiac complications. The baseline characteristics of the patients
were similar including their utilization of beta-blockers: 82,2% and
79,5% respectively for Vanzetto and Lee = 2. After excluding
patients who had a recent cardiac investigation or revascularization,
81 (79,4%) patients with a Vanzetto = 2 had a preoperative cardiac
investigation done compared to 73 (68,2%) for Lee = 2. Among
these tests, 61,7% (50,/81) were positive in the Vanzetto group and
60,3% (44,/73) in the Lee group. Overall, we had 16 (5,6%) major
cardiac complications including two cardiovascular death. The
Vanzetto group = 2 presented 11 (7,2%) complications compared to
11 (7,1%) in the Lee group =2. The results of the ROC curve analy-
sis were the following: for Lee index, ROC area 0,577 (0,440-
0,714) and, for Vanzetto score, ROC area 0,615 (0,483-0,746).
Conclusions: The Vanzetto score and the Revised Cardiac Risk
Index of Lee seem to predict in a similar way the risk of major post-
operative cardiac complications for patients undergoing vascular
surgery. ROC curve analysis indicated that the predictive perfor-
mance of each index was similar and neither was very efficient in our
study.
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