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Experts Answering Your Questions

Cardio Q & A

Sudden cardiac death associ-
ated with athletic activity is a
rare but devastating event.
Victims are usually young and
apparently healthy, but many
have underlying cardiovascular
(CV) disease that is not diag-
nosed until after the event.

The nature of the athletic
activity is something that needs
to be considered. Competitive
athletics usually implies that
individuals will engage in high
levels of exertion and may not
have the opportunity or the
judgment to limit their activity. In
contrast, recreational activity
does not usually involve sys-
tematic training and does not
usually involve the same pres-
sure to excel. Hence, if screen-
ing is to be considered, a good
starting point would be with
competitive athletes.

The American Heart Association
(AHA) and the European
Society of Cardiology have dif-
fering guidelines for the pre-
participation screening of
young athletes planning to
begin competitive sports.

The AHA guidelines suggest
that an initial complete

personal history, family history
and physical examination
should be performed before
beginning training and compe-
tition. A healthcare worker, with
the training and medical skills
necessary to reliably obtain a
detailed CV history and, most
importantly, recognize heart
disease, should perform a
physical examination. The rou-
tine use of a 12-lead ECG,
ECHO, or exercise testing is not
recommended by the AHA
because of both practical and
cost-efficiency considerations.

On the other hand, the
European Society of Cardiology
recommends a similar screen-
ing program, with the exception
that the evaluation should be
performed by a physician with
specific training to identify
potential cardiac disease and
that a 12-lead ECG should be
obtained on all patients.

The two screening strategies
have not been directly com-
pared; however, in a retrospec-
tive analysis of sudden cardiac
death in the US, in high school
and college athletes, CV abnor-
malities were suspected by the
standard history and physical

examination in only 30%. The
potential advantage of doing an
ECG is most commonly attrib-
uted to its ability to detect
hypertrophic cardiomyopathy,
in which an ECG is abnormal in
up to 95% of patients.

Therefore, I would consider a
routine screening strategy of a
thorough history and physical
examination, with specific
emphasis on a family history of
congenital heart disease and
sudden death, for competitive
high school and college ath-
letes, as well as a careful car-
diac assessment. In my opin-
ion, it would not be unreason-
able for all these athletes to
have a resting ECG done as
well. This can identify patients
who could potentially have
hypertrophic cardiomyopathy,
as well as patients with arrhyth-
mogenic right ventricular dys-
plasia and long QT syndrome,
both of which can be associat-
ed with ventricular fibrillation
and sudden death.

Answered by:
Dr. E. Bruce Josephson

Question submitted by: Dr. Mitch Schulman, Côte-St-Luc, Quebec

1. Is it worthwhile screening children for CV risk factors for
sudden cardiac death before clearing them for sports?

Screening for CV Risk Factors in Young Athletes
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Pacemakers have come a
long way since the first one
was implanted 49 years ago.
As technology has advanced,
the indications for pacemak-
er therapy has significantly
expanded. There is now an
almost dizzying variety of
pacemakers and indications
for pacemakers.

Pacemakers can be loosely
characterized as one of three
types:
1. Single chamber
pacemakers
a) Single chamber atrial

pacemakers, used to
maintain atrioventricular
(AV) synchrony when no
evidence of AV
conduction disease is
present

b) Single chamber
ventricular pacemakers,
used when AV synchrony
not required (e.g., chronic
atrial fibrillation (AF) and
AV block)

c) Single lead, atrial-
sensing ventricular
pacemaker, used to
maintain AV synchrony
when there is normal
sinus node function and
AV block

2. Dual chamber
pacemakers
- Used to maintain AV

synchrony in the
presence of sinus
node dysfunction and
AV block (in the
absence of AF or
flutter)

3. Biventricular pacemakers
- Used to maintain or

restore synchronous
right ventricular and
left ventricular
contractions in
presence of severe
heart failure and
significant dyssynchrony

Almost all pacemakers have
a rate responsive feature,
allowing the heart rate to
increase as required as the
body is more active, or
requires more output (as in a
febrile state), providing a
more physiological response
than with fixed rate pacing.

Until recently, the great
majority of pacemakers were
used to prevent excessive
slowing of the heart. Newer
pacemakers have been
developed to treat tach-
yarrhythmias, in particular

ventricular tachycardia and
ventricular fibrillation. These
implantable cardiac defibrilla-
tors also have a single or dual
chamber pacing function.
Implantable pacemakers to
treat atrial tachyarrhythmias,
such as atrial flutter or AF,
have not yet reached the
marketplace.

Gregoratus provides an
excellent review of indica-
tions and recommendations
for pacemaker therapy.1

Reference
1. Gregoratus G: Indications and

Recommendations for Pacemaker
Therapy. Am Fam Physician 2005;
71(8):1563-70.

Answered by:

Dr. J. Wayne Warnica

2.What are the general types and features of
pacemakers?

General Types and Features of Pacemakers

Question submitted by: Dr. Leo T. Wong, Surrey, British Columbia
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An atrial septal aneurysm
(ASA) is a localized saccular
deformity of the inter-atrial
septum. It is usually found at
the level of the Fossa Ovale
and may bulge into one or
both the right or left atrium.

Recent studies have demon-
strated a prevalence of ASA
(between 2% and 10%) in the
adult population. ASAs have
been associated with con-
genital heart disease, such
as:
• patent foramen ovale,
• atrial septal defects and
• ventricular septal defects.
They have also been associ-
ated with acquired heart dis-
ease, including:
• valvular heart disease,
• cardiomyopathy,
• systemic and pulmonary

hypertension and
• ischemic heart disease.

More recently, a number of
studies have reported an
association between ASAs
and cerebrovascular events
of embolic origin. A large
recent study has shown that
ASAs were found in 23% of
all patients with embolic
cerebrovascular events. This
correlation with cerebrovas-
cular embolic events is most
common in:
• females,
• left atrial bulging types of

aneurysm and
• those with more mobile

types of aneurysm.

This correlation of ASA with
embolic cerebrovascular
events has lead to the ques-
tion of anticoagulation for
such patients. In those
patients who are at low-risk,
(i.e., those who have not
already had a cerebrovascular

event but in whom the
aneurysm was found during
an examination for another
reason) the recommendation
is for treatment with
antiplatelet agents only. For
those who are at high-risk
and, in particular, those who
have suffered an embolic
event, lifetime anticoagula-
tion is recommended. For
those high-risk patients who
cannot take or tolerate oral
anticoagulation therapy, sur-
gical closure of the ASA is
recommended.

Answered by:
Dr. J. G. Fodor

3.What is the significance of an inter-atrial aneurysm
seen on an ECHO? Should these patients be routinely
anticoagulated?
Question submitted by: Dr. S. Freedman, Toronto, Ontario

Intra-Atrial Aneurysm on ECHO

Recent studies have demonstrated a prevalence
of atral septal aneurysm (between 2% and

10%) in the adult population.
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The long QT syndrome is a
disorder of myocardial repo-
larization characterized by a
prolonged QT interval on the
ECG. This syndrome is asso-
ciated with an increased risk
of life-threatening cardiac
arrhythmias, such as torsade
de pointes.

Long QT syndrome may be
either genetic or acquired.
Acquired long QT syndrome
usually results from:
• drug therapy,
• hypokalemia, or
• low serum magnesium.

There is no indication to
screen all people for pro-
longed QT interval; however,
patients with unexplained
syncope or a family history
of sudden death should be
screened. As well, patients
on certain medications,

known to prolong the QT
interval, should be screened.

When prolonged QT syn-
drome is identified, there are
many drugs which can fur-
ther prolong the QT interval,
increasing the risk of ventric-
ular dysrhythmia and sudden
death. A list of those drugs
would include the following:
• Anti-arrhythmic drugs
• Anti-microbial drugs:

- Erythromycin-based
medications

- Fluoroquinolones
• Antihistamines:

- Terfenadine
- Astemizole

• Psychotropic drugs:
- In particular tricyclics
- Selective serotonin

reuptake inhibitors
- Risperidone
- Methadone
- Phenothiazines

• Other miscellaneous
drugs:
- Diuretics
- Serotonin antagonists
- Motility drugs

(cisapride and
domperidone)

- HIV
- Protease inhibitors
- Insecticides
- Probucol
- Cocaine
- Certain Chinese herbs
- Chlorohydrate
- A number of other

isolated compounds

Answered by:

Dr. E. Bruce Josephson

4. Should we screen all people for Prolonged QT interval?
If identified, which drugs or drug combinations should
be avoided?

Question submitted by: Dr. Derek Vaughan, St. Thomas, Ontario

Screening for Prolonged QT Interval
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There are two parts to the
answer to this question. How
aggressive one should be in
prevention in patients with
hypercholesterolemia of any
type really depends upon
their risk for coronary heart
disease, or atherosclerosis in
general. The second part of
the question deals with an
assessment of the optimum
level of LDL-C. The “opti-
mum level” of LDL-C also
depends primarily upon the
risk level.

For secondary prevention,
the risk level is automatically
defined as high and the opti-
mal level of the LDL-C should
be < 2.0 mmol/L. I usually aim
for 1.7 mmol/L to 1.8 mmol/L.

A good, simple and reliable
rule is that if an acute coro-
nary event or a stroke has
occurred, the baseline LDL-C
is too high for that person and
should be lowered.

For primary prevention, pub-
lished Canadian and
American guidelines define
the target levels of LDL-C. As
I mentioned, this is primarily
ruled by the level of risk fac-
tors for atherosclerotic dis-
ease. For example, adult
patients with Type 2 diabetes
should be considered the
same as someone who has
already had an acute cardiac
event and should be treated
very aggressively.

Young and early middle-aged
adults with high total choles-
terol, accompanied by above
average HDL-C levels and
without other risk factors
probably do not need treat-
ment. For older patients with-
out other risk factors beyond
age, diet and lifestyle modifi-
cation may be all that is nec-
essary. For all others, I think
the published guidelines are too
conservative and treatment
with statins is so well tolerat-
ed that I think we should be
more aggressive. In this latter
group, I am more comfortable
with an LDL-C of
2.5 mmol/L.

Answered by:

Dr. J. Wayne Warnica

5. How aggressive should one be in prevention in
patients with hypercholesterol and optimum level of
LDL-C?
Question submitted by: Dr. D. Baloun, Toronto, Ontario

Prevention in Patients with Hypercholesterol

For secondary prevention, the risk level is
automatically defined as high and the optimal

level of the LDL-C should be < 2.0 mmol/L.
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Urgent intervention for atrial
fibrillation (AF) usually implies
electrical cardioversion.

Circumstances in which
urgent electrical cardiover-
sion should be considered
are those patients in whom
AF is associated with a rapid
ventricular response and
there is evidence of:
• ongoing myocardial

ischemia (ischemic pain
and/or ST segment
changes),

• symptomatic hypotension,
or

• heart failure not
responding to diuretic
therapy.

The other circumstance
under which urgent electrical
cardioversion should be con-
sidered is in patients with
pre-excitation syndromes
that have AF with a very rapid
ventricular response. Because
of the pre-excitation path-
ways, these patients can
conduct AF with rates
approaching 300 bpm, which
is not sustainable, even in
patients with structurally
normal hearts.

Cardioversion can be consid-
ered when patients have
unacceptable symptoms in
the absence of hemodynamic
instability. However, this

should be considered only
when patients have been on
adequate anticoagulant ther-
apy for at least three to four
weeks or if the episode of AF
is documented to be present
for < 48 hours.

Answered by:

Dr. E. Bruce Josephson

6. When does atrial fibrillation require urgent
intervention?
Question submitted by: Dr. Cathy Andrew, Toronto, Ontario

Urgent Intervention for AF?

Cardioversion can be considered when patients
have unacceptable symptoms in the absence of

hemodynamic instability.
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Question submitted by: Dr. T. Weinberger, Scarborough, Ontario

I think you are referring to
accessory pathways or atri-
oventricular (AV) bypass
tracts that may be the cause
of recurrent supraventricular
tachyarrhythmias (SVT) and
that your question is asking
about ablation for recurrent
SVT.

Basically, catheter ablation is
offered as a first-line therapy
for all patients with SVT and it
is offered, on par, with med-
ical therapy. If, for instance,
the patient has one episode
every five years, or one a
month, but can always stop it
with a valsalva maneuver, the
patient may not want therapy
at all. However, once a
patient with SVT desires ther-
apy, they should be offered

the choice of medical therapy
or catheter ablation. The
patients can choose which
they prefer: continued med-
ical therapy with the atten-
dant possibility of side
effects vs. an invasive proce-
dure with a certain (though
small) risk and the chance of
a cure not requiring further
medical therapy.

Of the three mechanisms of
SVT, success rates for abla-
tion are as follows:
• AV nodal re-entry

tachycardia: 98%
• AV re-entry tachycardia

using a manifest or
concealed bypass tract:
98%

• True atrial tachycardia:
85%

The risk of a serious compli-
cation is low, about 2% to
5% and of these > 80% can
be corrected or will resolve
with time. The risk of death is
< 1:100.

Answered by:

Dr. J. Wayne Warnica

Indications for Ablation of Alternate Atrial Pathways

7. Please comment on indications for ablation of
alternate atrial pathways and the success/
complications of same.

The risk of a serious complication is low, about
2% to 5% and of these > 80% can be corrected

or will resolve with time.



The diagnosis for high BP in
2007 is systolic BP
≥ 140 mmHg and diastolic
BP ≥ 90 mmHg, measured
repeatedly at three clinic vis-
its. The 2007 Canadian
Hypertension Education
Program recommendations

also suggest the annual fol-
low-up of individuals with
systolic BP 130 mmHg to
139 mmHg and diastolic BP
85 mmHg to 89 mmHg,
since 40% of these “prehy-
pertensive” patients develop
hypertension within two years.

For more information visit
www.hypertension.ca.

Answered by:

Dr. J. G. Fodor

8.What is the diagnosis for high BP in 2007?
Question submitted by: Dr. Sylvain Labbé, Victoriaville, Quebec

Diagnosis of High BP in 2007
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The 10 year risk of a coro-
nary event in this patient
would be 6%; he is at low-
risk. The American Heart
Association states that heart
scans may be helpful in indi-
viduals at intermediate-risk
for coronary artery disease,
but not for people at low- or
high-risk.1 It is important to
note that not all plaques are

calcified and that electron
beam CT scans cannot be
used to reliably identify
plaques at risk for rupture. I
would advise this patient
against spending money for
a test which would be of lit-
tle practical value for deci-
sions concerning his med-
ical treatment.

Reference
1. O’Rourke RA, Brundage BH, Froelicher

VF, et al: American College of
Cardiology/American Heart Association
Expert Consensus Document on
Electron-Beam Computed Tomography
for the Diagnosis and Prognosis of
Coronary Artery Disease. Circulation
2000; 102(1):126.

Answered by:

Dr. J. G. Fodor

9. A 46-year-old man with a family history of heart disease
(his father had a MI at age 52), with no personal history of
chest pain, smoking, diabetes and cholesterol or high BP
asks you whether he should go to the US to get a calcium
scan. What do you recommend?
Question submitted by: Dr. Sheldon Lewis, Windsor, Ontario

Whether to Recommend a Calcium Scan
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Question submitted by: Dr. Peter Noble, Oshawa, Ontario

The New York Heart
Association Functional
Classification was originally
designed to assess cardio-
vascular disability.

Functional Class I relates to
patients with cardiac dis-
ease but without resulting
limitations of physical activity.
Ordinary physical activity
does not produce cardiac
symptoms. Usually these
patients can perform to
completion any activity
requiring seven metabolic
equivalents (shovelling
snow, shovelling soil, play-
ing basketball or squash,
walking or jogging at five
miles per hour).

Functional Class II patients
have slight physical activity
limitations. They are com-
fortable at rest but ordinary
physical activity produces

symptoms. These patients
can usually perform activi-
ties up to five metabolic
equivalents (sexual inter-
course, raking, or walking at
four miles per hour on level
ground).

Functional Class III results in
marked limitation of physical
activity. Minimal activity pro-
duces symptoms. These
patients can usually com-
plete only two metabolic
equivalents (making beds,
walking at 2.5 miles per hour,
or activities of daily living).

Functional Class IV
describes patients unable to
carry out any physical activ-
ity and who often have
symptoms at rest.

This scale is useful in terms
of classifying all cardiac
patients, such that their

response to medical therapy
or progression of disease
can be monitored easily.

Recently, however, the clas-
sification is more commonly
used for the functional
assessment of patients with
left ventricular dysfunction.
The classification is useful
for patients with heart fail-
ure, in that many of the trials
using specific therapies
demonstrated benefit only in
patients at certain functional
class levels (i.e., spironolac-
tone is beneficial only for
patients with Class III to IV
heart failure).

Answered by:

Dr. E. Bruce Josephson

The New York Heart Classification

10.Please explain the New York Heart Classification. Is it
relevant today?

PCard

Of late, the classification is more commonly
used for functional assessment of patients

with left ventricular dysfunction.


