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ariations in medical care have assumed

centre stage as the quality and economics

of health care delivery become more
important. Such variations have been documented
in diverse situations, including antibiotic use,
diagnostic testing, adherence to guideline-based
care and, in a recent research article, choices of
revascularization for coronary artery disease.'

Defining the optimal scope of variation in
medical care in general and in revascularization
specifically is difficult. Should it be a bell-shaped
curve, and if so, what are the boundaries? Or
should it reflect a prism distribution or some other
mathematical shape and contour? Other questions
need to be addressed as well. Is the variation
harmful to patients? Does it have adverse con-
sequences for society as a whole in terms of
comparative effectiveness or cost-effectiveness?
Studying the causes of such variation, particularly
in revascularization, is also very problematic. To
begin to understand these issues, the range of vari-
ation needs to be documented.

The current article by Tu and colleagues doc-
uments the scope of variation in the ratio of per-
cutaneous coronary interventions to coronary artery
bypass graft surgeries (PCI:CABG ratio) across 17
cardiac centres in Ontario, Canada’s most popu-
lous province.' A central finding was a threefold
variation in the PCI: CABG ratio across four hos-
pital categories (centres were grouped by low,
low—medium, medium-high and high ratios) in a
sample of 8972 patients who underwent index
cardiac catheterization between April 2006 and
March 2007. Angiographic findings were a key
determinant of PCI being chosen over CABG
surgery. Among the patients with single-vessel
disease, the mode of revascularization was typi-
cally PCI, which makes intuitive sense and is
consistent with guidelines.”* Most of the varia-
tion in the PCI:CABG ratio was among patients
with multivessel disease or left main artery dis-
ease.' This variation reflects practice patterns
observed in many studies involving these patient
subgroups.”® An additional group includes pa-
tients with a history of CABG surgery who re-
quired repeat revascularization; for these pa-

tients, PCI was preferred because of the risks
associated with a second surgical procedure.

The reasons for variation in the PCI:CABG
ratio are multifactorial. Tu and colleagues
report one of the factors to be the treatment
preferences of physicians performing the diag-
nostic angiography in patients with multivessel
disease or left main artery disease. Recent
guidelines for the appropriate use of revascular-
ization have a category of “uncertain,” in which
the relative merits of the specific approach to
revascularization can be debated.’ Moreover,
there are legitimate differences of opinion
based on published data. For example, using the
SYNTAX (Synergy between Percutaneous
Coronary Intervention with TAXUS and Car-
diac Surgery) Score or the Global Risk Class-
ification, selected patients with multivessel
disease or left main artery disease could be rec-
ommended for either PCI or CABG surgery.” In
this regard, the experience and training of the
physician performing the angiography plays an
important role. For example, an experienced
interventional cardiologist trained in procedures
to treat chronic total occlusion may recommend
PCI, whereas a less experienced interventional
cardiologist may favour surgical referral. Alter-
natively, a surgeon who sees a patient with left
main artery disease or multivessel disease may
be of the opinion that all patients with these con-
ditions should have surgery.

Criteria have been developed for selecting
appropriate modes of revascularization.’ In addition
to these, larger studies are underway to develop and
compare the effectiveness of more specific predic-
tion models for outcome assessment.
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— KEY POINTS

cardiac centres.

physician and patient preferences.

revascularization is essential.

e Patterns of use of revascularization strategies vary considerably across
e Factors responsible for this variation are complex and often relate to

e Patient-centred care with full disclosure of relevant information about
the benefits and harms associated with specific modes of
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The striking variation in the PCI:CABG ratio
that Tu and colleagues identify may also reflect
differences in patients’ expectations. All patients
would like to undergo revascularization proce-
dures that are 100% successful and risk free.
Given that the world is not perfect, that seems a
stretch. Instead, patients need to develop their
own hierarchy of important components of the
risk—benefit ratio. For some patients, prolonging
life is most crucial; for others, avoiding surgery
is paramount. One size does not fit all. Because
expectations vary, the medical care team needs to
identify the specific hierarchy of outcomes for
each patient.

Ultimately, medicine is a traditional profes-
sion, and decision-making still relies on patient
preference and the patient—physician relation-
ship. Counterbalancing this is the need for pa-
tients to be fully informed about their options.
The physician must facilitate the transfer of in-
formation in a way that can be understood by the
patient about the different therapeutic possibili-
ties — medical treatment alone or in combina-
tion with either PCI or CABG surgery — and
their advantages and disadvantages. Whether the
information is relayed by a cardiac team or a pri-
mary cardiologist without bias for CABG
surgery or PCI will vary from place to place. For
patients with clinically stable multivessel dis-
ease, a decision to proceed with PCI should be
fully discussed with the patient and family.

At the end of the day, in any examination
room where there are two individuals — a doctor
and a patient — only one of them will be receiv-
ing the treatment.

References

1. TuJV, Ko DT, Guo H, et al.; Cardiac Care Network of Ontario’s
Variations in Revascularization Practice in Ontario Working
Group. Determinants of variations in coronary revascularization
practices. CMAJ 2011 Dec. 12. [Epub ahead of print].

2. Capodanno D, Caggegi A, Miano M, et al. Global risk classifica-
tion and clinical SYNTAX (Synergy between Percutaneous
Coronary Intervention with TAXUS and Cardiac Surgery) score
in patients undergoing percutaneous or surgical left main revas-
cularization. JACC Cardiovasc Interv 2011;4:287-97.

3. Patel MR, Dehmer GJ, Hirshfeld JW, et al. ACCF/SCAI/STS
/AATS/AHA/ASNC 2009 appropriateness criteria for coronary
revascularization: a report of the American College of Cardiology
Foundation Appropriateness Criteria Task Force, Society for Car-
diovascular Angiography and Interventions, Society of Thoracic
Surgeons, American Association for Thoracic Surgery, American
Heart Association and the American Society of Nuclear Cardiol-
ogy: endorsed by the American Society of Echocardiography, the
Heart Failure Society of America and the Society of Cardiovascu-
lar Computed Tomography. Circulation 2009;119:1330-52.

4. Wijns W, Kolh P, Danchin N, et al. Guidelines on myocardial
revascularization: the Task Force on Myocardial Revasculariza-
tion of the European Society of Cardiology (ESC) and the Euro-
pean Association for Cardio-Thoracic Surgery (EACTS). Eur
Heart J 2010;31:2501-55.

5. Hassan A, Newman A, Ko DT, et al. Increasing rates of angio-
plasty versus bypass surgery in Canada, 1994-2005. Am Heart J
2010;160:958-65.

6. Ko DT, Tu JV, Samadashvili Z, et al. Temporal trends in the use
of percutaneous coronary intervention and coronary artery bypass
surgery in New York State and Ontario. Circulation 2010;121:
2635-44.

7. Epstein AJ, Polsky D, Yang F, et al. Coronary revascularization
trends in the United States, 2001-2008. JAMA 2011;305:1769-76.

8. Hlatky MA, Boothrody DB, Bravata DM, et al. Coronary artery
bypass surgery compared with percutaneous coronary interven-
tions for multivessel disease: a collaborative analysis of individual
patient data from ten randomized trials. Lancet 2009;373:1190-7.

9. Serruys PW, Morice MC, Kappetein AP, et al. Percutaneous
coronary intervention versus coronary-artery bypass grafting for
severe coronary artery disease. N Engl J Med 2009;360:961-72.

Affiliation: David Holmes Jr. and Charanjit Rihal are with
the Department of Cardiovascular Diseases, Mayo Clinic,
Rochester, Minn.

Contributors: Both authors contributed to drafting and re-
vising the manuscript and approved the final version submit-
ted for publication.



