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Warfarin After Myocardial 
Infarction: The Case is Reopened

A B S T R A C T  &  C O M M E N T A R Y

Anumber of clinical trials have been reported using war-
farin alone or in combination with aspirin in patients with

coronary artery disease. In the aggregate, they have been relatively
inconclusive. Furthermore, contemporary guidelines have included
anticoagulation as a class I indication for post-MI patients. Two
recent studies, CARS (Lancet. 1997;350:389), and CHAMP (Cir-
culation. 2002;105:557) were unable to demonstrate a benefit of the
combination of aspirin and warfarin. WARIS II, the present trial,
sought to conclusively resolve the issue of warfarin efficacy follow-
ing MI. The trial was carried out in Norway in 20 institutions with
enrollment beginning in 1994 and ceasing in 2000. All individuals
had a mean 4-year period of active therapy.

The WARIS II study compared the effects of full-dose warfarin,
aspirin alone, and an aspirin-warfarin combination but with a
lower target INR on the primary end point of mortality, nonfatal
reinfarction, or embolic stroke. The trial was stopped by design at
a cumulative event rate of 17%. WARIS II was conducted on an
intention-to- treat analysis. Each of the 3 groups consisted of 1200
patients who were evenly matched with respect to clinical features.
Almost half were smokers and < 10% had diabetes; approximately
13% had a prior MI. The types of MI were both Q wave (58%) and
non-Q (42%) infarctions. The warfarin alone group had a target
INR of 2.8 -4.2; the mean INR throughout the study was 2.8. In the
combined therapy group, target INR was 2.0-2.5, with a mean INR
for the trial period of 2.2; one third of individuals in the warfarin
alone group had a mean INR level below 2.8, and one fourth in the
combination cohort had INR levels below 2.0. The combination
group received aspirin 75 mg daily, and the aspirin alone cohort
dose was 160 mg daily. 

Results: Compared to aspirin alone, the combination therapy
group had a 29% risk reduction in the primary end point (P = 0.001),
and the warfarin alone patients had a 19% risk reduction (P = 0.03).
Thus, both warfarin groups did better than aspirin alone. There was
no statistical difference between the two warfarin cohorts. The bene-
fits of warfarin resulted from a reduction in nonfatal MI and throm-
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boembolic stroke; there was no survival difference. Total
revascularizations were less in the 2 warfarin groups
(NS). By the end of the study, approximately 35% of the
patients had discontinued the warfarin for a variety of
reasons. There was a significant increase in major and
minor bleeding with the warfarin. Thus, minor bleeding
in the 3 groups (aspirin, warfarin alone, combination)
was 0.8%, 2.1%, and 2.7% per year; major bleeding was
0.17%, 0.7%, 0.6% per year, respectively. 

The study concludes that in the post-MI patient, war-
farin alone or in combination with low-dose aspirin is
superior to aspirin alone. Overall event rates were lower
than in prior studies, with an annual composite of 4.2%
per year. The warfarin groups had approximately 4 times
the major bleeding rate as the aspirin alone; 36%
assigned to warfarin discontinued the drug. The overall
risk reduction for reinfarction was 44% and 26% for the
combined and warfarin only cohorts, respectively, vs
aspirin; 38% for both warfarin groups vs aspirin for
thrombotic stroke, and no difference in mortality
(Hurlen, et al. N Engl J Med. 2002;347:969-974). 

n COMMENT BY JONATHAN ABRAMS, MD
These data may come as somewhat of a surprise to

United States physicians, who have not been impressed
with the argument that anticoagulation with warfarin
should be a routine strategy in post-MI patients, who are

already taking many other drugs. For instance, in the
current American Heart Association GET WITH THE
GUIDELINES program, the major pharmacologic inter-
ventions include aspirin, a beta blocker, an ACE
inhibitor, and a statin. Hurlen and associates hypothesize
that the reason older clinical trials with warfarin have not
been convincing is related to the failure to achieve sus-
tained therapeutic anticoagulation, as assessed by INR.
This appears to have been done very well in the WARIS
II study, although there was a substantial (one third)
withdrawal rate in the warfarin patients (many for revas-
cularization procedures). Clearly, bleeding was
increased, as would be anticipated. Hurlen et al do not
offer a balance sheet summary as to the advantages of
decreasing recurrent MI and stroke vs major and minor
bleeding. It is obvious that anticoagulation therapy can-
not benefit all, in that there were many subjects who
withdrew, and many patients who had bothersome or
significant bleeding. Moreover, inadequate INR levels
remained a significant problem, with 25-35% of the war-
farin cohorts not achieving an optimal INR. 

Should this study change our clinical practice? This is
a question that may not be answerable by this study, but
at the very least WARIS II should encourage physicians
who wish to use anticoagulation to do so with the sup-
port of a well conducted randomized trial. There was a
gradation of risk reduction with aspirin 160 mg per day
being least protective, and the combination of aspirin 75
mg and moderate INR levels with warfarin had the best
clinical results with respect to reduction of nonfatal MI
and stroke. It is unclear why there was no mortality ben-
efit; Hurlen et al suggested that this might be due to the
protective effects of aspirin in the nonwarfarin cohort.
The use of beta blockers and statins in the overall study
was excellent. Although revascularization procedures
were somewhat less in the warfarin groups, this did not
achieve statistical significance. Nevertheless, one won-
ders if individuals who undergo a PCI during an infarc-
tion might be considered for a long-term anticoagula-
tion. No data regarding LV function, atrial fibrillation, or
high-risk status are provided. An analysis of ejection
fraction and its possible relation to stroke as well as non
fatal recurrent MI would be of interest. Finally, it is clear
that anticoagulation with warfarin on a chronic basis
should not be approached in a cavalier fashion. Warfarin
patients must have access to a high quality and even
obsessive anticoagulation clinic or program. In addition,
the increasing use of clopidogrel in individuals who
undergo PCI may alter the landscape, by providing addi-
tional antiplatelet action and reducing the benefits of
warfarin. This study provides a rationale for the use of
warfarin in the post-MI patient assuming low-dose
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aspirin is used and the INR levels are adequate (2.0-2.4)
but not higher. Nevertheless, the WARIS II cohort of
3630 patients is not particularly large by contemporary
standards, and the lack of a survival benefit dampens
one’s enthusiasm for a routine post-MI warfarin
approach. After many years of debate, it would appear
that anticoagulation in the post-MI patient may become
mainstream, at least in some individuals.   n

Cardioversion for 
Atrial Fibrillation
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Adequate oral anticoagulation reduces
the risk of embolization postcardioversion of atrial
fibrillation. 

Sources: Gentile F. Mayo Clin Proc. 2002:897-904; Gal-
lagher MM, et al. J Am Coll Cardiol. 2002;40:926-933.

Recent studies of atrial fibrillation patients
have shown that a strategy of heart rate control and

chronic anticoagulation is equivalent to a cardioversion
strategy with efforts to maintain sinus rhythm with
regards to longevity. Thus, there is renewed interest in
the safety of cardioversion. Gentile and colleagues
report on the Mayo Clinic Rochester experience with
elective cardioversion for atrial fibrillation in 834 suc-
cessful cardioversions in 717 patients. Chronic atrial fib-
rillation (> 48 hours) occurred in 92% of the patients. No
embolism occurred beyond 30 days from cardioversion ,
confirming the theory that embolism is associated with
cardioversion. Transthoracic echo was performed before
cardioversion in 731 instances and transesophageal echo
in 213. Anticoagulants were administered in 90% of the
procedures and after hospital discharge in 81%. Embolic
events were infrequent (0.9%) and all were cerebral. In
patients on warfarin with a therapeutic INR (> 2.0) the
rate was zero. There were deaths observed, but only one
was due to cerebral infarction. Of the 7 embolic events 5
were on anticoagulants, but only one had a therapeutic
INR level as evidenced by an adequate activated partial
thromboplastic time on heparin. None of the embolic
events occurred in the patients with acute atrial fibrilla-
tion, despite the fact that only half got anticoagulants. If
the acute patients are excluded from the analysis the
embolic rate is 4% with no anticoagulation, 1.7% in
those with inadequate oral anticoagulation, and 3% in
those on heparin alone. Hypertension and diabetes were

also associated with embolization. Gentile et al conclud-
ed that adequate oral anticoagulation reduces the risk of
embolization post cardioversion of atrial fibrillation. 

Gallagher and colleagues reported on the results of
2639 cardioversions in 1950 patients with atrial arrhyth-
mias in13 European hospitals. A 3-week follow-up was
completed for > 97% and 4 weeks for > 90%. Oral anti-
coagulants were administered for at least 3 weeks in
rhythm disturbances of > 7 days duration; was not given
if < 24 hours; and was variable between 1-7 days. INR
targets varied, but > 2.5 was considered adequate. Anti-
coagulation was more vigorous in atrial fibrillation (AF)
than in other rhythms. Pre- and postanticoagulation was
accomplished in 92% with AF vs 57% of other rhythms.
Only 22% of atrial flutter for > 2 days had an INR > 2.5
at cardioversion vs 38% of atrial fibrillation cases. All 14
embolic events occurred after successful cardioversion
(9 AF, 5 other). In 9 of the 14 patients with emboli, long-
term anticoagulation was being given, but all had INRs <
2.5 or it was not measured (2). INR was related to the
incidence of emboli: zero if > 2.5 and 0.9% if < 2.5.
Hypertension and structural heart disease occurred in all
of the embolus cases, but this association was not statis-
tically significant. The rate of embolus in atrial flutter
was 0.9%. Two serious hemorrhages occurred within 1
month of beginning warfarin and 2 embolic deaths. Gal-
lagher et al concluded that the INR should be > 2.5 at the
time of cardioversion if AF is > 2 days in duration and
conversion of atrial flutter requires the same approach.

n COMMENT BY MICHAEL H. CRAWFORD, MD
Despite the results of AFFIRM and RACE (Clinical

Cardiology Alert. 2002;21:33-35), which suggested that a
rate control/anticoagulation strategy was at least as good
as cardioversion/sinus rhythm maintenance for longevity
and functional status, cardioversion is still preferred in
certain patients. Thus, the results of these 2 large retro-
spective observational studies are of some interest. The
Mayo Clinic Rochester study is a large single center expe-
rience limited to atrial fibrillation patients that provides
considerable clinical detail. The multicentered European
study is larger and includes other atrial arrhythmias, but
provides less clinical details. Both reach the same conclu-
sion that cardioversion is extremely safe with regard to
embolic events if adequate oral anticoagulation has been
achieved. One study showed no emboli if the INR was >
2.0, the other had no events if it was > 2.5 and both studies
required this level of anticoagulation for at least 3 weeks
prior and 4 weeks after cardioversion. So which level of
INR should we choose? Unfortunately, the precardiover-
sion INR was all that was available. Most centers require
an INR > 2.0 weekly for 3-4 weeks before attempting car-
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dioversion. If this policy is rigidly followed many believe
cardioversion is safe, but if there is doubt, shooting for 2.5
makes sense as long as levels > 3.0 are avoided, because
they increase the risk of major hemorrhage. 

These papers make several other points. First, they con-
firm that atrial arrhythmias that have been present for < 48
hours can be safely converted without anticoagulation. The
trick is determining the time of onset of the arrhythmia. If
this is in doubt, the standard approach should be taken.
Second, atrial flutter requires the standard anticoagulation
approach if the goal of zero emboli is adopted. The role of
heparin is unclear.  Heparin was frequently used in both
studies, but there is doubt whether it is an adequate substi-
tute for warfarin. In the patient with atrial arrhythmias for <
48 hours it was often used but its value could not be estab-
lished in these retrospective studies. In addition, the role of
TEE is not clear from these studies. Only the Mayo study
includes echo data, but when viewed in the context of anti-
coagulation adequacy, it did not appear to contribute to
decision making. However, a previous multicentered study
of TEE- guided vs the standard approach to cardioversion
showed no difference in embolic events (0.8% vs 0.5%),
but since the adequacy of anticoagulation was not studied,
the role of TEE is now in doubt. Given the choice of a 1%
chance of embolus with TEE vs zero with adequate antico-
agulation for 3 weeks, which would you choose? The TEE
approach makes the most sense for younger patients with-
out overt heart disease who have unknown or relatively
short duration atrial arrhythmias (2-7 days). The Mayo
study did show an association between hypertension and
diabetes and risk of stroke with cardioversion. It may be
that such patients have endothelial dysfunction or pre-
existing cerebral vascular disease that makes them more
susceptible to having clinically apparent cerebral embolic
events. These clinically higher risk patients perhaps should
not undergo the TEE approach.   n

Incidence and 
Prognosis of Syncope
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Patients with cardiac syncope constitute a
high-risk group predisposed to morbidity and prema-
ture mortality from cardiovascular disease. 

Source: Soteriades ES, et al. N Engl J Med. 2002;347:
878-885.

In this report from the framingham study, sote-
riades and colleagues report the incidence, causes, and

prognosis of syncope among participants in the study.
The Framingham Heart Study is a longitudinal epidemi-
ologic study of residents of Framingham, Mass. Middle
aged men and women were enrolled in the study and
were followed periodically with an emphasis on the
development of cardiovascular diseases. Of the 7814
study participants who were followed long term, 822
reported syncope. In each case, the cause of syncope was
assigned a clinical diagnosis by 2 physicians based on
available documentation. For this analysis, the causes of
syncope were classified into 8 categories: cardiac,
unknown, stroke or transient ischemic attack, seizure
disorder, vasovagal, orthostasis, medication-induced,
and other. For each patient with syncope, 2 study partici-
pants without syncope matched for age and gender were
randomly selected as a comparison group. 

During the study, 7814 participants were followed for
an average of 17 years. The mean age of entry was 51.1
± 14 years. A total of 822 participants reported syncope.
However, patients who reported syncope only at their
most recent visit were excluded since no follow-up data
were available.  Data from 727 participants with syncope
who had adequate follow-up times were included in this
report. 

The overall incidence rate of a first report of syncope
was 6.2 per 1000 patient years. There was a sharp
increase in the incidence rate among patients in their
eighth and ninth decades. For men and women between
ages 70 and 79, the incidence rates were 11.1 and 11.1
per 1000 person years and for men and women older
than 80 years of age, the rates were 16.9 and 19.5 per
1,000 patient years. Syncope was more frequent among
men and women of all ages in whom cardiovascular dis-
ease was known to be present.  A cardiac cause for syn-
cope was assigned to only 9.5% of the total episodes but
26% of the episodes among men with cardiovascular
disease and 16.8% of the episodes among women with
known cardiovascular disease were believed to be of car-
diac origin. Vasovagal syncope was thought to be the
mechanism in 21.2% of cases. No specific cause could
be assigned to 36.6% of cases. Participants with cardiac
syncope had a lower survival than those without syn-
cope. Even after statistical adjustment for other vari-
ables, the risk of death was increased by 31% among all
participants with syncope and was doubled among
patients with cardiac syncope. Syncope of unknown
cause and neurologic syncope were associated with an
increased risk of death from any cause and neurologic
syncope was associated with a threefold increased risk
of stroke. Vasovagal syncope, medication-induced syn-
cope, and other situational causes of syncope were not
associated with increased risk of either stroke or death. 
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Soteriades et al conclude that patients with cardiac
syncope constitute a high-risk group predisposed to mor-
bidity and premature mortality from cardiovascular dis-
ease. Patients with syncope of unknown cause appear to
constitute a mixed group at increased risk of death pre-
sumably since some of these episodes were cardiac in
origin. Vasovagal and situational syncope appear to have
a benign prognosis. 

n COMMENT BY JOHN P. DiMARCO, MD, PhD
Syncope is one of the most frustrating conditions

with which physicians must deal. By its very nature,
syncope is a transient symptom and the patient fre-
quently appears well when he presents for evaluation.
This paper from the Framingham Heart Study provides
further evidence that syncope is a worrisome symptom,
but several factors limit our ability to use these data to
improve practice. 

Soteriades et al assigned causes for syncope based on
data in the patients’ medical records. Unfortunately, they
do not provide data about the criteria they used. Since
only a minority of patients are reported to have recurrent
syncope, one must assume that a diagnosis was inferred
based on the data obtained at time of the episode. It is
likely that a cardiac cause was assigned to patients with
more advanced cardiovascular disease who are likely to
have lower ejection fractions, intraventricular conduc-
tion defects, and atrial and ventricular tachyarrhythmias
that may suggest, but certainly are not definite evidence
for the cause of a past syncopal episode. It would have
been interesting to include such factors as left ventricular
ejection fraction and heart failure functional class in the
multivariate analysis but these parameters were not used. 

One also should remember that treatments for specific
cardiac causes of syncope are available. Pacemakers
effectively treat bradyarrhythmias. Antiarrhythmic drugs
and implantable cardioverter defibrillators (ICDs) should
decrease cardiovascular deaths due to tachyarrhythmias.
However, any influence of therapy in this paper cannot be
assessed since we are not told what, if any, steps were
taken to treat the identified causes. 

The paper provides valuable evidence about the inci-
dence of syncope in the general population. However, in
the absence of certainty about the identified cause and
information about treatment, it doesn’t provide much
new information about prognosis associated with indi-
vidual events. The data presented do reinforce the
impression that syncope in patients with established car-
diovascular disease warrants investigation for reversible
and treatable causes. In many cases, in patients who are
thought to be at increased risk for either bradyarrhyth-
mias or ventricular tachyarrhythmias based on their clin-

ical profile, empiric implantation of either a pacemaker
or an ICD should be considered.   n

Police Car Deployment of
Automated External 
Defibrillators 
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Establishing a dual system with AEDs avail-
able to both police and EMS yields improved response
times and survival for victims found to be in VT or VF.
Unfortunately, more than 60% of patients have non-
shockable rhythms and do not benefit from this system.

Source: Myerburg RJ, et al. Circulation. 2002;106:
1058-1064.

This paper describes the results of community-
wide deployment of automatic external defibrillators

(AEDs) to police officers. Beginning in early 1999,
AEDs were given to Miami Dade County police officers.
Distribution was phased in more than a 5-month period
with training and deployment carried out in 9 police dis-
tricts in an ordered sequence. The emergency response
system during this time was modified so that medical
emergency calls were dispatched both to the emergency
medical services (EMS) and to the police in a dual dis-
patch program. Data for the dual dispatch system were
compared to dispatches to the EMS system only in dis-
tricts waiting for deployment and to historical controls in
the previous 2-year period. 

In the period of study, there were more than 2 million
calls to 911 and of these, 56,321 triggered dual police-
AED and EMS dispatches for possible or definite med-
ical emergencies. There were 420 true cardiac arrests
among the police-AED medical emergency runs. The
police arrived first to 237 of the 420 (56%) cardiac
arrests. EMS arrived first in 138 cases (33%) and police
and EMS arrived simultaneously in 45 (11%). The initial
rhythm recorded at the scene of cardiac arrest was a
shockable rhythm, ventricular tachycardia or ventricular
fibrillation (VT or VF) in 39% of the police-AED
responses and 38% of the EMS responses. The mean
response time for police arrival at the cardiac arrest was
6.16 ± 4.27 minutes. The mean response time by the
EMS teams was 7.56 ± 3.6 minutes (P < 0.001 com-
pared with police). The time to arrival of any first
responder was 4.8 ± 2.88 minutes with the dual dispatch
system. This was an improvement over the historical
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control of 7.64 ± 3.66 minutes with the EMS-only sys-
tem. Overall, the first responder time was less than five
minutes in 41% of the runs compared with 11% for EMS
deployments during the historical control period. 

Survival data were also analyzed. There were 163
patients in ventricular tachycardia or ventricular fibrilla-
tion at first contact. Of these, 28 (17.2%) survived to
hospital discharge using the dual dispatch system com-
pared to the EMS survival rate of 9.0%. However, sur-
vival among cardiac arrest victims who were in a non-
shockable rhythm at the time of police or EMS arrival
was very low and was not benefited by the police-AED
program. For all cardiac arrest victims, the survival rate
during the police-AED program was 7.6% vs 6.0% with
the standard EMS program. 

Myerburg and associates conclude that establishing a
dual system with AEDs available to both police and
EMS yields improved response times and survival for
victims found to be in VT or VF. Unfortunately, more
than 60% of patients have nonshockable rhythms and do
not benefit from this system. 

n COMMENT BY JOHN P. DiMARCO, MD, PhD
Out-of-hospital cardiac arrest remains a major health

problem. Although certain high-risk groups can be tar-
geted for implantable cardioverter defibrillators (ICD),
these patients account for a minority of all sudden deaths
in the general population and widespread extension of
ICD therapy to low or moderate risk populations is not
practical. Increased availability of early defibrillation is
now possible through the development of the AED. Suc-
cessful resuscitation and increased survival rates have
been reported after deployment of AEDs in airports, air-
liners, and casinos. This paper documents the effective-
ness of AED deployment to police officers in a large
metropolitan area.

In most large cities, survival to hospital discharge for
victims of out-of-hospital cardiac arrest remains poor. A
major factor is the ability to deliver defibrillation within
the required brief period of time. Even though distances
may not be great, traffic problems can greatly delay the
arrival of the unit at the victim’s side. As shown in this
paper, a simple training program for police and wide-
spread distribution of AED units can cut this response
time and increase survival rates. Unfortunately, the data
here also are in agreement with other national trends.
Out-of-hospital cardiac arrest victims are increasingly
older and a larger portion are found by first responders
to have nonshockable rhythms. At least some of these
patients probably started off with VT or VF that degen-
erated to asystole or electromechanical dissociation rel-
atively rapidly, but it is also possible that cardiac arrest

is now a later manifestation of severe heart disease and
a ventricular arrhythmia was not involved. Further
improvements in survival for those who do at least start
with VT or VF will require either defibrillation that does
not depend on professional police or EMS services or
targeting of high-risk groups for therapy with
implantable devices. AED programs in casinos where
virtually all individuals are continuously observed have
proven very effective with high survival rates. Trials of
home AEDs are now beginning. ICDs are highly effec-
tive and their implantation is now relatively simple, but
the cost of such an approach remains a major issue. 

The data presented here from Dade County, Fla, are
very encouraging. All police and public safety agencies
should look at this program to see if it would be applica-
ble in their area.   n

A Simple Approach 
to Enhancing the 
Safety of CABG
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Presence of a significant brachial gradient
is thus an ominous sign for diffuse atherosclerotic dis-
ease at an advanced stage and should alert the sur-
geon to the risk of severe atherosclerosis of the aorta
and its branches.

Source: Baribeau Y, et al. Circulation. 2002;
106(12 Suppl I):I11-I13.

The incidence of hemodynamically significant
subclavian artery stenosis in patients referred for

coronary artery bypass graft (CABG) surgery has been
estimated to be 0.5-2.3%. Significant subclavian stenosis
proximal to the left internal mammary artery (LIMA)
can result in inadequate flow in the LIMA graft, and
hence in the grafted myocardial distribution, resulting in
incomplete revascularization or coronary artery steal. In
the present era, the vast majority of patients undergoing
CABG will receive a LIMA graft, and importantly, as
studies such as BARI would suggest, will derive the
majority of mortality benefit from a properly constructed
and functional LIMA graft. A small study from our insti-
tution demonstrated that a noninvasive brachial blood
pressure differential of 15 mm Hg identified all patients
with ≥ 50% subclavian artery narrowing and that routine
preoperative subclavian angiography was not useful in
patients without a blood pressure differential.1 The pres-
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ence of atherosclerotic disease in the arch and great ves-
sels has further implications for the surgeon, and may
affect not only the decision about how a LIMA graft will
be handled (pedicled or free), but also has implications
for placement of cross clamps, cardiopulmonary bypass
cannulae and aortotomies at the time of CABG.
Baribeau and colleagues sought to review the clinical
and therapeutic implications of a difference in arm blood
pressure detected preoperatively in patients undergoing
cardiac surgery at their institution. 

Patients who underwent cardiac surgery and had
bilateral arm blood pressures were included in this
analysis. A significant brachial gradient was defined as a
difference of greater than or equal to 15 mm Hg between
sequential systolic pressures measured in the right and
left arms. Group 1 consisted of 53 patients with a signif-
icant brachial gradient and group 2 consisted of 175
patients without a significant brachial gradient. All
patients had preoperative carotid duplex performed
(severe stenosis defined as > 80%), and all patients had
intraoperative epiaortic ultrasound of the ascending and
transverse aorta (mild disease < 3 mm intimal thickness,
moderate disease 3-5 mm intimal thickness, and severe
disease > 5 mm intimal thickness or mobile/protruding
atheroma). Baseline characteristics were similar between
the 2 groups except that patients in group 1 (with signifi-
cant brachial gradient) were more likely to have periph-
eral vascular disease (67.9% vs 26.2%; P = 0.0001) and
a history of cerebrovascular symptoms (TIA or stroke)
(26.4% vs 12.0%; P = 0.0196).

Carotid duplex scanning revealed severe internal
carotid artery disease in 41.5% of group 1 patients and in
only 13.71% of group 2 patients (P < 0.0001). Of note,
only 35% of aortic disease identified as severe by epiaor-
tic ultrasound were recognized by direct palpation intra-
operatively. In group 1, subclavian or arch angiography
was performed in 32 patients (60.4%) and 23 of these
patents were found to have significant left subclavian
stenosis or occlusion.

Baribeau et al describe multiple “strategic maneuvers”
that were used intra-operatively in response to this infor-
mation, including subclavian stenting, use of the right
internal mammary artery graft or free left internal mam-
mary graft, and minimizing manipulation of the aorta
including axillary cannulation for cardiopulmonary
bypass and beating heart surgery. While not an endpoint
of this analysis, despite their higher risk profile, there was
a trend toward decreased perioperative strokes in group 1
(13.20% vs 5.14%; P = 0.06). They conclude that the
“presence of a (significant brachial) gradient is thus an
ominous sign for diffuse atherosclerotic disease at an
advanced stage and should alert the surgeon to the risk of

severe atherosclerosis of the aorta and its branches.”

n COMMENT BY SARAH M. VERNON, MD
As our population ages and our percutaneous revascu-

larization techniques improve, the patients referred for
cardiac surgery represent an increasingly high-risk group,
with comorbity and overall atherosclerotic burden that
places them at high risk for peri-operative complications.
A significant proportion of these neurologic complica-
tions such as stroke, TIA, or postcardiopulmonary bypass
cognitive deficits (which the surgeons refer to as “pump-
head”) are likely mediated in part by great vessel and
arch disease. There is nothing earth shattering about this
report, from the New England Heart Institute derived
from a small group of patients undergoing cardiac
surgery. The study does not prove that brachial blood
pressure screening results in improved outcomes for
patients undergoing cardiac surgery. Nonetheless, it
demonstrates that a very simple, cost-effective maneuver
(bilateral brachial blood pressure determination) might
help identify a subgroup of patients who might likely be
at increased risk for adverse perioperative events, namely
those with severe aortic arch atherosclerosis. A 15 mm
Hg brachial blood pressure differential can identify
which patient might be better served with the additional
information derived from great vessel angiography at the
time of catheterization, preoperative carotid Duplex scan-
ning, or intraoperative epiortic ultrasound. Identification
of the patient with advanced atherosclerotic aortic disease
might then allow the surgeon to better plan the safest
approach to providing the most optimal revascularization.
Ongoing clinical trials weighing the merits of cardiopul-
monary bypass compared to the off-pump approach, for
example, will eventually shed more light on how best to
manage the patient with advanced vascular disease
undergoing cardiac surgery. In the meantime, Baribeau et
al remind cardiologists that something as simple as bilat-
eral blood pressure measurements, might point us in the
right direction.   n
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CME Questions
19. An effective approach to minimize stroke during cardioversion

of atrial fibrillation is:
a. an INR > 2.5 for 3 weeks before and 4 weeks after.
b. an INR between 1.5-2.5 for 3 weeks before and 4 weeks after.
c. IV heparin for 24 hours.
d. 48 hours of aspirin and clopridogel.
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20. Which of the following is most correct concerning warfarin
post-MI?
a. It reduces mortality.
b It reduces stroke.
c. It reduces nonfatal MI.
d. b & c

21. Experience with automatic external defibrillators used by
Police suggests:
a. a higher survival rate vs. EMS personnel use.
b. a decreased response time.
c. most cardiac arrest victims have shockable rhythms.
d. a & c

22. Data on syncope in the Framingham study shows:
a. vasovagal syncope has a benign prognosis
b syncope due to cardiac disease is a high risk condition
c. Syncope due to neurologic causes perdisposes to stroke
d. All of the above

23. In preoperative CABG patients, a difference in brachial artery
blood pressures of > 15 mm Hg indicated:
a. a higher incidence of significant carotid artery disease
b. a higher incidence of peripheral vascular disease
c. a higher incidence of significant left subclavian stenosis
d. All of the above
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