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Introduction

Operative mortality and morbidity for coronary artery bypass graft (CABG) surgery has decreased in recent 
years, but not for women.1 Operative mortality rates for CABG in female patients are consistently higher 
than they are for male patients.1,2 This finding appears to have multiple contributors. Timely diagnosis of 

coronary artery disease (CAD) in women is lacking, and the patient’s average condition at presentation demon-
strates this: Women diagnosed with CAD are 7 to 10 years older at diagnosis than men diagnosed with CAD3; 
have more comorbid conditions, such as diabetes, hypertension, and hyperlipidemia; and are more likely to undergo 
urgent rather than elective CABG.2 Treatment also appears to be affected by sex, with women less likely to receive 
guideline-directed revascularization, multiple arterial grafts, or complete revascularization.4 Disparities in diagnosis 
and treatment are marked, emphasizing a need for more research because current recommendations for CABG are 
based on study populations comprising mostly male patients.

Are There Anatomical Differences Between Men and Women?

By evaluating computed tomography imaging, Hiteshi and colleagues5 found that women have smaller coronary 
arteries than men do, even when correcting for height, body mass index, and left ventricular mass. Vessel diameter 
has been inversely associated with disease severity6 and perioperative mortality.7 Taken together, this information 
suggests that smaller vessel size contributes to the severity of disease at presentation and results in a more technically 
challenging operation.

Conduit Selection

When it comes to tailoring the revascularization strategy, lesion location and degree of stenosis, patient age and co-
morbid conditions, and conduit features are key factors that affect the selection of the second conduit. The literature 
offers data to guide revascularization technique, but the lack of diverse representation in study populations results 
in recommendations that are not always clearly sound clinical decisions at the bedside.

The internal mammary artery offers patency and mortality benefits to both sexes and is a American College 
of Cardiology/American Heart Association/Society for Cardiovascular Angiography and Interventions class 
1 recommendation as the primary conduit in surgical revascularization.8 In multivessel disease in women, the 
second conduit is often challenging to determine. Saphenous vein grafts provide a simple and expeditious option, 
making them ideal for urgent and emergent cases, which female patients are more likely to experience; however, 
placing the conduit with the lowest patency in the population with the longer life span9 may not be the best fit. 
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Multiple arterial conduits present their own issues in 
female patients. Data from literature on radial artery 
access have established that female sex is a predictor 
of radial artery vasospasm.10 Female patients are more 
likely to present with elevated body mass index and 
diabetes, creating a population with an elevated risk of 
sternal wound infection and making bilateral internal 
mammary arteries less optimal for use as conduits in 
surgical revascularization. Without data powered to 
detect significance in this population, it is obvious that 
the optimal strategy is not yet known.

The Randomization of Single vs Multiple Arterial 
Grafts (ROMA) trial was designed to answer the ques-
tion of whether arterial grafts are the optimal second 
conduit. The investigators found the same sex under-
representation (20% female enrollment) as was present 
in the study’s predecessors and realized that the current 
study cohort would be underpowered to find an answer 
for women. To address this issue, the investigators cre-
ated a nested trial, which will continue to enroll only 
female patients (N = 2,000) until, for the first time in 
history, there is a trial designed to answer the primary 
objectives in women.11

Conclusions

It is not known why women present with CAD later 
and with more advanced disease, have a delayed time-
line to intervention, and are less likely to receive and ad-
here to guideline-directed treatment. What is known is 
that women with CAD do not have the same outcomes 
as men in the present system. The guidelines applied to 
the treatment of CAD in women are based on studies 
not powered to detect statistically significant differences 
in this patient group. A consensus on the optimal re-
vascularization strategy in female patients has not been 
reached. What is clear, though, is that optimization will 
be multifactorial, should start with a heart team, and be 
aimed at a tailored approach that maximizes long-term 
outcomes.
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CABG	 coronary artery bypass graft
CAD	 coronary artery disease
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