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ABSTRACT Coronary artery bypass graft (CABG) is associated with a high risk of mortality and morbidity; thus, assessment

of surgery quality is necessary. In this perspective, we will focus on the structure, process, and outcomes measured as quality as-
sessment. A set of 21 evidence-based structure, process, and outcome measures were selected as National Quality Forum. Of
these, the Society of Thoracic Surgeons ultimately chose 11 individual quality measures grouped them into four domains used to
assess the quality of CABGs. These four domains consisted of perioperative medical care, operative care, risk-adjusted operative

mortality and postoperative risk-adjusted major morbidity. These measures have been useful as quality improvement tools in as-

sessing the quality of CABG surgery.

oronary artery disease (CAD) is the lead-
ing cause of morbidity and mortality worl-
dwide and coronary artery bypass graft
(CABGQG) is the most common cardiac surgical pro-
cedure performed and it is among one of the costli-
est surgeries, especially in aged population.” ™ This
procedure generally has favorable outcomes but may
be associated with a high risk of mortality and mor-
bidity.""! Therefore, assessment of the quality of sur-
gery is of great importance to both patients and hea-
lth care providers. In the United States, public repor-
ting of CABG surgery outcomes has been found to
have a profound impact on transparency and qual-
ity improvement.!” Since the initiation of public
performance reporting (PPR), beginning in the early
1980s, outcomes of CABG surgeries have allowed
for surgeons and hospitals to focus on quality impro-
vement. Existing data have shown an association with
improved mortality rates of CABG procedures and
quality improvement measures by hospitals and
surgeons over the years,[7’8] however, not all states
in the United States and other parts of the world par-
ticipate in PPR. This review is to exam a set of 21 evi-
dence-based structure, process, and outcome meas-
ures and the importance in CABG outcomes.
Although conceptually, the term “quality” is an
abstract construct that cannot be directly measured.
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Therefore, people may rely upon measurable surro-
gates to quantify the concept of “quality”. Those sur-
rogates used to be related to the results that we would
expect from excellent health care.” In 1966, Donab-
edian introduced the concepts of structure, process
and outcome for measuring health care quality.!"”
These concepts remain to be the dominant paradigm
to evaluate the quality of health care to date. Thoracic
surgery is not excluded from this concept and thus
quality outcomes may be measured using this idea.
Structure refers to inherent characteristics of health
care providers that are believed to be associated with
higher quality. These characteristics may include mat-
erial resources (modernization of facility and equip-
ment, information and surgery technology, etc), hu-
man resources (such as nurse staffing ratio, surgeon
qualifications and experience) and organizational
characteristics (size, surgery volume, participation
in an outcomes database registry, etc). Although str-
uctural measures may be useful when specific out-
comes data are unavailable, the strength of the rela-
tionship between structural measures and desired
surgical outcomes is not well defined. Furthermore,
structural measures are often not readily actionable
by health care providers, thus this diminishes their
usefulness as quality improvement tools. Because
the development in technology, surgical techniques
and equipment used in surgical coronary interven-
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tions, these measures be re-examined and updated
based on scientific evidence. For example, some stu-
dies suggested that the cardiac surgery volume af-
fected the surgical outcomes!""'* and other studies
did not support it."*'* The relationship of observed/
expected ratio of operative mortality and CABG sur-
gery volume represented stability of year-to-year
outcomes. However, the center-level, risk-adjusted
CABG mortality varies significantly from one year
to the next.™! Surgical technique, cardiac anesthesia
specialty training, quality measures, centers for ex-
cellence, and the advancement of cardiopulmonary
bypass technology contribute to the overall low mor-
tality rate despite an older, sicker population.™ Other
keys to improve outcomes included surgeon leader-
ship and engagement, regularly sharing unblinded
data, development of standardized quality impro-
vement processes, improvement and standardization
of care delivery, target setting for quality improve-
ment, and a shared vision for improved patient out-
comes."

Process measures reflect the extent to which a pro-
vider complies with evidence-based care guidelines.
These measures cover the activities that constitute
health care such as screening and diagnoses, treat-
ment and rehabilitation, education and prevention.
Generally, assessing the processes of care provides
a more immediate path to improvement in patient care
since it involves measurement of the care patients
actually receive. If diagnostic and therapeutic strat-
egies with clear links to outcomes are monitored,
some healthcare quality problems can be detected
long before demonstrable health outcome differences
occur. In the acute care setting, appropriate process
measures might include the administration of aspir-
in and B-blockade to reduce mortality in acute coro-
nary syndromes, “door to balloon” time for acute myo-
cardial infarction, and the internal mammary artery
(IMA) usage for eligible patients undergoing CABG.
Process measures are particularly useful for proced-
ures and medical conditions in which outcome meas-
ures are unavailable or impractical."’*"! They have
the advantage of being actionable by providers, and
in the United States, they are the dominant quality me-
tric utilized in many pay-for performance initiatives.
However, when payment depends on compliance of
particular process measures, providers may focus
on maximizing their performance in these specific
areas. In some cases, this may be a perverse incent-
ive, leading to tests or interventions that are unne-
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cessary, costly, or inconsistent with the patient’s wi-
shes.”>?! Ideally, process measure compliance sh-
ould reflect the number of eligible patients who re-
ceived the treatment or therapy. In practice, agree-
ment about what constitutes a legitimate exclusion
has often been difficult even for expert panels, and
mechanisms to document such exclusions are both
problematic and susceptible to gaming.

Outcomes are the most obvious and intuitive in-
dicators used to measure quality. These measures
include mortality, complications, readmission, func-
tional status and patient satisfaction. These meas-
ures are generally the most relevant and important
to patients themselves. In the United States, the first
attempt to quantify health care outcomes on a large
scale was at near the end of the 20" century, the Hea-
Ith Care Financing Administration (HCFA), now known
as The Centers for Medicare & Medicaid Services (CMS),
publicly released hospital mortality data for all in-
stitutions that received payment from HCFA. How-
ever, because of serious deficiencies with the pro-
gram, including lack of risk adjustment and the use
of an administrative database not designed for out-
comes analysis, the program was abandoned sho-
rtly after its inception.

In recognition of its important public health im-
plications, the National Quality Forum (NQF), a pri-
vate, not-for-profit organization established in 1999,
recently convened a Cardiac Surgery Performance
Measures Steering Committee and associated Tech-
nical Advisory Panel, both of which included repres-
entatives of the Society of Thoracic Surgeons (STS),
payers, regulators, health policy experts, and con-
sumers. Their charge was to identify and endorse a
set of evidence-based measures that would accurat-
ely reflect the performance of cardiac surgery progr-
ams. Ultimately, a set of 21 structure, process, and out-
comes measures (Table 1) were selected.™

Because all of those outcome measures are consi-
stent with the Institute of Medicine (IOM) goals for
health care (safe, effective, patient-centered, timely,
efficient, and equitable), ™ these measures have be-
come the set of nationally recognized parameters
for assessing quality in cardiac surgery in the United
States. Based on those 21 relevant CABG process and
outcomes measures currently endorsed by the NQF,
STS Quality Measurement Task Force (QMTF) ulti-
mately chose 11 individual quality measures and gr-
ouped them into four domains (Table 2).”! The mea-
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Table1 Structures, process, and outcomes measures of cardiac surgery performance measures.

1. Participation in a systematic database for cardiac surgery

2. Surgical volume for isolated CABG surgery, valve surgery, and CABG + valve surgery

3. Timing of antibiotic administration for cardiac surgery patients

4. Selection of antibiotic administration for cardiac surgery patients

5. Preoperative B-blockade

6. Use of internal mammary artery

7. Duration of prophylaxis for cardiac surgery patients
8. Prolonged intubation

9. Deep sternal wound infection rate

10. Stroke/ cerebrovascular accident rate

11. Postoperative renal insufficiency rate

12. Surgical re-exploration rate

13. Antiplatelet medications at discharge

14. B-Blockade at discharge

15. Anti-lipid treatment at discharge

16. Risk-adjusted inpatient operative mortality for CABG
17. Risk-adjusted operative mortality for CABG

18. Risk-adjusted operative mortality for AVR

19. Risk-adjusted operative mortality for MVR

20. Risk-adjusted operative mortality for MVR + CABG
21. Risk-adjusted operative mortality for AVR + CABG

AVR: aortic valve replacement; CABG: coronary artery bypass graft; MVR: mitral valve replacement.

sures further selected by STS were mainly due to data
availability in STS National Adult Cardiac Surgery
Database (NCD).

PERIOPERATIVE MEDICAL CARE

The use of preoperative B-blockade as a quality mea-
sure stems from its cardioprotective effects from the
physiologic stress of major surgery, and from its anti-
ischemic effects in patients with severe coronary art-
ery disease (CAD). However, there are important con-
siderations in choosing to use this process measure
as an indicator of quality.

Firstly, B-blockade has important clinical contra-
indications that may preclude their use. Amongst the
most common contra-indications are hemodynamic
instability (e.g., shock), severely decompensated he-
art failure, significant bradycardia, and severe react-
ive airway disease. Second, the limits which define
when B-blockers should be withheld are highly pa-
tient and physician dependent. For example, in a pati-
ent with severe systolic heart failure and a heart rate
of 110 beats/ min, B-blockers may be dangerous even
in the presence of normal blood pressures and relat-

/ http:/ /www .jgc301.com; jgc@jgc301.com

ive tachycardia. On the other hand, -blockers may
be withheld in patients with heart rates of 55 beats/min
simply because of physician preference.

The use of discharge p-blockade, aspirin and lipid-
lowering therapy are also process measures recom-
mended by the STS QMTEF. These measures have
been extensively studied and are recognized in the
2006 American College of Cardiology (ACC)/
American Heart Association (AHA) Guidelines for
Secondary Prevention for Patients with Coronary
and Other Atherosclerotic Vascular Disease.””! Ho-
wever, these measures are not static, they should be
modified according to the emerge evidence.

OPERATIVE CARE: INTERNAL MAMMARY
ARTERY

In most cases of first-time isolated CABG surgery
where the operative status is either elective or ur-
gent and the left anterior descending (LAD) was by-
passed, the surgeon has the option of using the
IMA, also known as the internal thoracic artery. Cli-
nical literature strongly supports use of the IMA to
promote long-term graft patency and patient sur-

869



JOURNAL OF GERIATRIC CARDIOLOGY PERSPECTIVE

Table 2 The Society of Thoracic Surgeon quality measures.

1. Perioperative medical care (all or none process bundle)
a. Preoperative p-blockade
b. Discharge with aspirin
c. Discharge with p-blockade
d. Discharge with anti-lipid therapy
2. Operative care (process)
a. Use of at least one internal mammary artery
3. Risk-adjusted operative mortality
4. Postoperative morbidity: absence of any serious complication
a. Renal insufficiency
b. Deep sternal wound infection
c. Re-exploration for any cause
d. Stroke

e. Prolonged ventilation/intubation

vival, and recent research also suggests a reduction
in immediate, operative mortality associated with
use of the internal mammary artery as opposed to
saphenous vein revascularization. However, the tar-
get coronary artery to which the IMA is grafted to is
also an important technical consideration. In gene-
ral, the IMA is grafted to the LAD artery, or a dom-
inant diagonal branch of the LAD. This is because
the LAD is considered the most important coronary
artery after the left main coronary artery as it sup-
plies a large portion of the left ventricle, including
the anterior wall and septum. Furthermore, grafting
the IMA to the circumflex may be technically more
difficult due to the course of the circumflex, the dis-
tance of the IMA from the circumflex with resultant
stretching of the IMA pedicle, and the usually smal-
ler size of the circumflex and its marginal branches.
Therefore, in reporting the use of the IMA, it is equ-
ally important to report on the target recipient coro-
nary artery. For example, the use of an IMA graft for
the circumflex artery would not be considered op-
timal surgical technique in the context of large-scale
public reporting. For similar reasons, the IMA is not
usually grafted to the right coronary artery (RCA).
In the United States, many nationally respected
organizations encourage the use of IMA when ap-
propriate. Currently, the Leapfrog Evidence-Based
Hospital Referral program endorses 80% hospital
adherence to IMA use. The National Quality Forum
(NQF) does not endorse a specific rate but states that
the goal is to raise the IMA usage rates of hospitals
with low utilization. The Society of Thoracic Sur-
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geons (STS) states that IMA use should be given pri-
mary consideration in every CABG surgery patient.
Furthermore, a number of healthcare quality advoc-
ates recommend public reporting of IMA usage ra-
tes for CABG surgery.

OPERATIVE MORTALITY

The mortality rate is the most widely used indic-
ator for measuring the quality of cardiac surgery by
hospitals and surgeons. Mortality is used as a meas-
ure because it is severe and unambiguous. Differ-
ing from the in-hospital mortality that only counts
death up until discharge, the operative mortality also
counts deaths that occur anywhere after hospital
discharge but within 30 days of the CABG. Use of op-
erative mortality as the outcome measure, instead
of in-hospital mortality, avoids potential manipula-
tion of outcomes through discharge practices and
holds hospitals or surgeons performing CABG sur-
geries accountable for patients who died at home
shortly after discharge or were transferred and died
at other facilities. However, some researchers have
suggested that the 30-day rule should apply to both
patients who are discharged within 30 days of sur-
gery and patients who suffer in-hospital death, since
those who have prolonged community hospital ad-
missions may succumb to reasons unrelated to the
CABG. In the United States, there are five states that
publicly report CABG outcomes using clinical data.
Of these, New York, New Jersey and California have
adopted operative mortality as the key outcome

http:/ /www.jgc301.com; jgc@jgc301.com '*
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measure, while Massachusetts measures 30-day op-
erative mortality. Pennsylvania however, uses oper-
ative mortality, in-hospital mortality and 30-day
mortality as their outcome measures to report to the
public.**

POSTOPERATIVE MORBIDITY

Among the postoperative morbidity outcomes re-
commended by STS, renal insufficiency refers to
acute or worsened renal failure resulting in one or
more of the following: (1) increase of serum creatin-
ine to > 2.0 and 2 x most recent preoperative creat-
inine level and/or (2) a new requirement of dialysis
postoperatively. Deep sternal wound infection refers
to whether patients within 30 days postoperatively
develop a deep sternal infection involving muscle,
bone, and/or mediastinum that requires operative in-
tervention. It must have all of the following condi-
tions: (1) wound opened with excision of tissue or re-
exploration of mediastinum; (2) positive culture; and
(3) treatment with antibiotics. The re-exploration for
any cause includes: (1) reoperation for bleed/
tamponade: indicating whether the patient retur-
ned to the operating room for mediastinal bleeding /
tamponade; and/or (2) reoperation for graft occlu-
sion: indicating whether an operative re-interven-
tion was required for graft occlusion due to acute clo-
sure, thrombosis, technical or embolic origin. Stroke
refers to whether the patient suffered a postoperat-
ive stroke (i.e., any confirmed neurological deficit of
abrupt onset caused by a disturbance in cerebral blood
supply) that did not resolve within 24 h. Finally, pr-
olonged ventilation refers to whether the patient re-
quired prolonged pulmonary ventilation > 24 h pos-
toperatively.

Because of the quantity of potential outcome mea-
sures for postoperative complications, researchers
have suggested creating a composite measure. How-
ever, the weighting scale for each measure in the
development of a composite measure is subjective,
and could be biased; an all-or-none approach has
therefore been proposed to create a composite measure.™

Risk Adjustment

Regardless of the type of outcome measures util-
ized for measuring surgical quality, risk-adjustment
is the key measure to make fair comparisons of CABG

.| http://www.jgc301.com; jgc@jgc301.com

outcomes among different healthcare providers. Risk-
adjustment is a statistical process where the selec-
ted outcome measures are adjusted to account for va-
riation in the preoperative health condition of pa-
tients. Since mortality or morbidity is a binary variable
(yes/no), most researchers use a multivariate logis-
tic regression models to determine the relationship
between each of the demographic and preoperative
clinical risk factors with the probability of mortality/
morbidity, and to compute the predicted mortality/
morbidity for each patient. Each patient’s predicted
mortality /morbidity would be summed up by the
hospital or surgeon as the provider’s expected mor-
tality/morbidity. First, the risk-adjusted mortality/
morbidity by the provider is computed by dividing
the observed mortality /morbidity rate by the pro-
vider’s expected mortality /morbidity rate to obtain
an observed/expected (O/E) ratio."” If the O/E ra-
tio is close to 1, the performance is judged as expec-
ted, or as better if the O/E ratio < 1, or worse if the
O/E ratio is larger than 1. The O/E ratio is then mul-
tiplied by the overall population mortality /morbid-
ity rate to obtain the provider’s risk-adjusted mor-
tality /morbidity rate. The risk-adjusted rate repres-
ents the best estimate, based on the risk model, of
what the provider’s mortality /morbidity rate would
have been if the provider had a patient case mix
identical to the overall patient population mix. Thus,
this rate is comparable among providers since the
differences in the severity of illness amongst pa-
tients have been accounted for. To prevent a misin-
terpretation of differences caused by chance vari-
ation, most public reporting programs in the United
States identify quality outliers by using a 95% con-
fidence interval (CI) of the risk-adjusted mortality/
morbidity rate instead of point estimates. The per-
formance rating of a provider is based on a compar-
ison of the 95% CI of each provider’s risk-adjusted
rate to the population rate. If the entire 95% CI of a
provider’s risk-adjusted rate is below the popula-
tion rate, indicating the provider’s rate is signific-
antly lower than the population rate, the perform-
ance rating will be “Better”; if the entire 95% CI of a
provider’s risk-adjusted rate is above the popula-
tion rate, indicating the provider’s rate is signific-
antly higher than the population rate, the perform-
ance rating will be “Worse”; and if the population
rate is within the 95% CI of a provider’s risk-adjus-
ted rate, the performance rating will be “ As Expec-
ted”.
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To develop a multivariate logistic regression mo-
del for a binary outcome measure or a multivariate
linear regression model for a continuous outcome
measure (e.g., length of stay), researchers often split
the source data into two parts: about 50% of records
are used for model development and the other 50%

are used for model test or verification. The model us-
ually is considered valid when the validation data
proved that the model had good predictive power
(i.e., discrimination) and goodness-of-fit (i.e., data
calibration). Table 3 and 4 present California’s risk-
adjustment models for operative mortality and pos-

Table 3 Multivariate logistic regression risk model for operative mortality, 2007, California.

Risk Factors Coefficient Standard Error P-value Significance Odds Ratio
Intercept -9.280 0.640 0.0001
Patient age, yrs 0.051 0.006 0.0001 v 1.053
Gender Male Reference
Female 0.316 0.127 0.0128 1.372
Race White Reference
Non-White 0.022 0.127 0.8617 1.022
Body mass index, kg/m’ 18.5-39.9 Reference
<185 0.077 0.486 0.8749 1.080
240 0.793 0.246 0.0012 2.210
Status of the procedure 1: Elective Reference
2: Urgent 0.289 0.167 0.0839 1.335
3: Emergent 0.929 0.279 0.0009 2.532
Creatinine PreOp, mg/dL 1.005 0.259 0.0001 2.732
Hypertension -0.060 0.177 0.7346 0.942
Peripheral vascular Disease 0.127 0.144 0.3792 1.135
Cerebrovascular disease 0.354 0.143 0.0133 1.425
Diabetes 0.012 0.124 0.9215 1.012
Chronic lung disease None/Mild Reference
Moderate 0.290 0.209 0.1645 1.336
Severe 0.834 0.196 0.0001 ” 2.303
Immunosuppressive Treatment Yes 0.063 0.366 0.8626 1.065
Dialysis Yes 0.504 0.307 0.101 1.655
Arrhythmia type None Reference
Atrial fibrillation /Flutter 0.596 0.168 0.0004 1.814
Heart Block 0.315 0.374 0.4 1.370
Sust VT/VE 0.103 0.288 0.7212 1.108
Timing of MI No MI Reference
21" days ago 0.187 0.182 0.3034 1.206
8-21 days ago 0.048 0.263 0.8545 1.049
1-7 days ago 0.457 0.159 0.0039 1.580
<24h 0.548 0.253 0.030 ’ 1.730
Cardiogenic shock 0.910 0.256 0.0004 v 2.483
Congestive heart failure 0.214 0.140 0.1278 1.238
NYHA Class IV 0.171 0.134 0.2032 1.186
Prior cardiac surgery None One or more Reference
0.492 0.230 0.0324 ’ 1.636
Interval from prior PCI to surgery No prior PCIs Reference
Prior PCI > 6 HRS 0.139 0.144 0.3359 1.149
Prior PCI < 6 HRS 0.258 0.354 0.4672 1.294
Ejection fraction -0.019 0.004 0.0001 0.981
872 http:/ /www.jgc301.com; jgc@jgc301.com
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Continued
Risk Factors Coefficient Standard Error P-value Significance Odds Ratio
Left main stenosis 0.005 0.004 0.2102 1.005
Number of diseased Coronary Vessels None, one Two Reference
3 or more 0.305 0.161 0.0588 1.357
Mitral Insufficiency None, Trivial, Mild  Reference
Moderate 0.040 0.207 0.8473 1.041
Severe 1.193 0.461 0.0097 " 3.298

Creatinine preoperative (PreOp), ejection fraction, and left main disease (% stenosis) were all modeled using piecewise linear
transformations. Source: State of California, Office of Statewide Health Planning and Development. The California Report on Coronary
Artery Bypass Graft Surgegy, 2007 Hospital Data, Sacramento, CA: Office of Statewide Health Iﬂ*anning and Development, October
2010. Significant at the 0.05 level (two-tailed test); significant at the 0.01 level (two-tailed test); ~ significant at the 0.001 level (two-
tailed test). MI: myocardial infarction; NYHA: New York Heart Association; PCI: percutanous coronary intervention.

Table4 Multivariate logistic regression risk model for postoperative stroke, 2006-2007, California.

Risk Factor Coefficient Standard Error  P-value Significance =~ Odds Ratio
Intercept -7.738 0.508 < 0.0001
Patient age, yrs 0.033 0.005 <0.0001 1.034
Gender Male Reference
Female 0.389 0.110 0.0004 1.476
Race White
Non-White 0.065 0.111 0.5575 1.067
Status of the procedure Elective Reference
Urgent -0.007 0.135 0.9607 0.993
Emergent 0.473 0.252 0.0607 1.605
Creatinine level PreOp, mg/dL 0.749 0.172 <0.0001 2.116
Hypertension 0.233 0.173 0.1763 1.263
Cerebrovascular disease 0.648 0.155 <0.0001 1.912
Diabetes 0.273 0.109 0.0124 ’ 1.314
No MI Reference
21+ days ago -0.255 0.165 0.1223 0.775
Timing of myocardial infarction 8-21 days ago -0.035 0.237 0.8825 0.966
1-7 days ago 0.183 0.143 0.2009 1.201
Within 24 h 0.564 0.237 0.0175 ’ 1.758
Cardiogenic shock 0.061 0.290 0.8326 1.063
NYHA class I, ILIII Reference
v 0.277 0.123 0.0241 ) 1.319
Prior cardiac surgery None Reference
One or more 0.295 0.225 0.1898 1.344
Ejection fraction (%) -0.013 0.004 0.0007 0.987
Mitral insufficiency None/Trivial/Mild  Reference
Moderate 0.222 0.198 0.2615 1.249
Severe 0.707 0.431 0.101 2.028
Cerebrovascular accident timing No CVA Reference
>2 weeks 0.126 0.187 0.4988 1.135
<2 weeks 1.388 0.454 0.0023 - 4.007

Notes: Creatinine PreOp and Ejection Fraction were modeled using piecewise linear transformations. ‘Significant at the 0.05 level (two-
tailed test); significant at the 0.01 level (two-tailed test);  significant at the 0.001 level (two-tailed test). Source: State of California,
Office of Statewide Health Planning and Development. The Caﬁ?ornia Report on Coronary Artery Bypass Graft Surgery, 2007 Hospital
Data, Sacramento, CA: Office of Statewide Health Planning and Development, October 2010. MI: myocardial infarction.
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toperative stroke. The models had C-statistic of 0.82
and 0.72 respectively for discrimination, indicating
the models distinguish well between patients who
have an adverse event and those who do not. The
models also had P-value of 0.147 and 0.152 for data
calibration tests respectively, indicating that the pre-
dicted number of adverse events were consistent
with actual number of adverse events in the data.
The risk-adjustment model is not only significant
for measuring surgery outcomes. It is equally im-
portant for appropriately grouping patients into dif-
ferent cohorts before risk-adjustment. Patients un-
dergoing isolated CABG surgery are usually at much
lower risk of adverse events compared to those who
undergo combined CABG and valve repair/repla-
cement. Thus, the risk-adjustment model should be
developed and validated for each cohort separately.

CONCLUSION

In summary, CABG is still the most expensive
and common cardiac surgery performed today des-
pite the presence of percutaneous coronary inter-
vention. Since California launched the CABG Out-
comes Reporting Program in 2003 for all nonfeder-
al hospitals performing this surgery, it has made a
profound impact on transparency and quality im-
provement by using evidence-based measures (str-
uctures, processes, and outcome measures) that ac-
curately reflect the performance of cardiac surgery
programs. Looking ahead, implementing these
measures along with a mandatory reporting pro-
grams for CABG and all the cardiac surgeries thro-
ughout the nation will likely lead to improved out-
comes of cardiac surgery and will allow patients to
make informed decisions regarding their care.
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