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EDITORIAL COMMENT

The Controversy in
Clinical Results Among
Men and Women After
Coronary Bypass Operation*
Hooshang Bolooki, MD, FRCS(C), FACC
Miami, Florida

In 1974, disturbed by slightly higher operative mortality in
women than in men after coronary artery bypass graft
(CABG) operation, we set out to review our experience with
this subject. The overall results of operative mortality,
infarction rate, number of grafts, graft patency, and postoperative alleviation of angina were different between male
and female patients (1). At the time, about 11% of CABG
patients were female. Variations in physical findings and
coronary anatomy were suspected as possible factors without
consideration to the pathophysiological response to atherogenesis due to genetic or hormonal influences. Surprisingly,
in that study, the preoperative cardiac systolic function was
better in women than in men, whereas diastolic stiffness was
worse.
See page 1552

The debate propagated over decades, from the late 1970s
onward, with controversial results reported in various studies, pro and con, related to the effects of gender in results of
CABG (2– 4). Most studies included retrospective data or
propensity matched analysis of large number of patients
from multiple institutions. The findings generally supported
the significance of body mass index and associated comorbidities as factors that affect early and late outcomes (5–7).
To define the role of preoperative factors, Humphries
et al. (8) have used a unique population-based analysis of
detailed clinical data on all adults undergoing CABG in
British Columbia, Canada, during 1991 to 2004. Their
report, in this issue of the Journal, involves 20,229 men and
4,983 women (19.7%). Their study highlights the associa-

*Editorials published in the Journal of the American College of Cardiology reflect the
views of the authors and do not necessarily represent the views of JACC or the
American College of Cardiology.
From the Adult Cardiac Surgery Section, DeWitt Daughtry Family Department of
Surgery, Division of Cardiothoracic Surgery, Miller School of Medicine, University of
Miami, Miami, Florida.

Vol. 49, No. 14, 2007
ISSN 0735-1097/07/$32.00
doi:10.1016/j.jacc.2007.01.053

tion between gender and 30-day all-cause mortality after
CABG. The important finding is the decline in operative
mortality in men and in women over a 14-year period, with
a more marked improvement seen in the results in women.
Overall, the early mortality was higher in women than in
men (3.6% vs. 2.0%, p ⬍ 0.001) and persisted after
adjustment for comorbid factors such as gender, age, and
number of bypass grafts but attenuated after adjustment for
body surface area.
The findings in the report by Humphries et al. (8)
corroborate those from the Northern New England Group
(9) and with a review of results of CABG from 8 Canadian
provinces (10). Shortcomings in this study are the paucity of
comparable clinical and comorbidity data because of the
retrospective analysis of the results. Intraoperative coronary
quality and size were not recorded, and angiographic coronary runoff and myocardial viability data and success or
failure of bypass grafts was not known. Because in-hospital
mortality was attributable to cardiac causes in 74% of
patients, the same incidence was thought to have prevailed
in out-of-hospital deaths.
The baseline patient characteristics showed a significantly
higher incidence in women than in men of emergency
operations, acute coronary syndrome, angina class III or IV,
stroke, heart failure, diabetes, peripheral vascular disease,
and systemic hypertension. A number of these differences
were statistically significant. In this study, a smaller number
of women received mammary (arterial) grafts than men,
especially in urgent situations. The incidence was lowest in
young women (⬍50 years old). The use of arterial grafts has
had important effects on long-term graft patency as well as
early and late survival, especially in women (11).
The operative procedures and the surgical technique of
coronary bypass grafting was considered similar for all
patients (97% had CABG on pump). From a surgeon’s
point of view, the tissue of coronary arteries and the
saphenous vein grafts in women are generally thin and
friable (6,12). This demands greater care in the handling of
these structures at surgery by using strong magnifying
glasses and very fine suture material, preferably in a motionless setting. Hemostasis is crucial, and frequent blood flow
measurements are needed to verify graft patency. Prevalence
of these factors and poor quality of anastomosis may lead to
long operative procedures and may result in a smaller
number of bypass grafts limited to the larger vessels.
Much more research and many more prospective studies
on the effects and consequences of atherosclerosis in women
are needed considering the interplay of genetic and hormonal
influences in addition to presently known comorbidity factors
(13,14). The development and eventual susceptibility of a new
intimal plaque to rupture after establishment of high coronary
blood flow needs special attention in view of observations
showing that a smaller number of grafts remain patent, for
a long time, in women than in men. Because a randomized
trial is not possible and the gender differences in surgical
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results to a significant degree persist, it is justifiable to
consider that the clinical presentation and the surgical
outcome of coronary artery disease in men and women are
not quite similar or comparable in all aspects. Over the past
30 years the ratio of women to men presenting with
coronary artery disease has almost doubled, and there have
been large numbers of patients to study, allowing for
independent evaluation and reporting of medical and surgical interventional therapy of this disease in women. Future
research should encourage the institutions involved in following the Coronary Artery Surgery Database to tabulate
and report the results for each group separately. Clearly, as
recent research and over 56,800 articles published on this
subject indicate, the coronary endothelial system is affected
by gender characteristics and genetic factors that result in
clinical presentation of atherosclerosis with differing clinical
manifestations in men and in women (15).
Reprint requests and correspondence: Dr. Hooshang Bolooki,
University of Miami, Miller School of Medicine, Division of
Cardiothoracic Surgery, PO Box 016960 (R-114), Miami, Florida
33101. E-mail: hbolooki@med.miami.edu.
REFERENCES

1. Bolooki H, Vargas A, Green R, Kaiser GA, Ghahramani A. Results of
direct coronary artery surgery in women. J Thorac Cardiovasc Surg
1975;69:271–7.
2. Fisher LD, Kennedy JW, Davis KB, et al. Association of sex, physical
size and operative mortality after coronary bypass in the Coronary
Artery Surgery Study (CASS). J Thorac Cardiovasc Surg 1982;84:
334 – 41.
3. Loop FD, Golding LR, Macmillan JP, Cosgrove DM, Lytle BW,
Sheldon WC. Coronary artery surgery in women compared with

JACC Vol. 49, No. 14, 2007
April 10, 2007:1559–60

4.

5.

6.

7.

8.

9.

10.
11.

12.
13.
14.
15.

men: analyses of risks and long-term results. J Am Coll Cardiol
1983;1:383–90.
Abramov D, Tamariz MG, Sever JY, et al. The influence of gender on
the outcome of coronary artery bypass surgery. Ann Thorac Surg
2000;70:800 –5.
Christakis GT, Weisel RD, Buth KJ, et al. Is body size the cause for
poor outcomes of coronary artery bypass operations in women?
J Thorac Cardiovasc Surg 1995;110:1344 –58.
Michleborough LL, Carson S, Ivanov J. Gender differences in quality
of distal vessels: effect on results of coronary artery bypass grafting.
J Thorac Cardiovasc Surg 2003;126:950 – 8.
Woods SE, Noble G, Smith JM, Hasselfeld K. The influence of
gender in patients undergoing coronary artery bypass graft surgery: an
eight-year prospective hospitalized cohort study. J Am Coll Surg
2003;196:428 –34.
Humphries KH, Gao M, Pu A, Lichtenstien S, Thompson CR.
Significant improvement in short-term mortality in women undergoing coronary artery bypass surgery (1991 to 2004). J Am Coll Cardiol
2007;49:1552– 8.
O’Rourke DJ, Malenka DJ, Olmstead EM, et al. Northern New
England Cardiovascular Disease Study Group. Improved in-hospital
mortality in women undergoing coronary artery bypass grafting. Ann
Thorac Surg 2001;71:507–11.
Ghali WA, Quan H, Shrive FM, Hirsch GM. Outcomes after
coronary artery bypass graft surgery in Canada: 1992/93 to 2000/01.
Can J Cardiol 2003;19:774 – 81.
Kurlansky PA, Traad EA, Galbut DL, Singer S, Zucker M, Ebra G.
Coronary bypass surgery in women: a long-term comparative study of
quality of life after bilateral mammary artery grafting in men and
women. Ann Thorac Surg 2002;74:1517–25.
Burke AP, Farb A, Malcom GT, et al. Effect of risk factors on the
mechanism of acute thrombosis and sudden coronary death in women.
Circulation 1998;97:2110 – 6.
Mendelsohn ME. Genomic and nongenomic effects of estrogen in the
vasculature. Am J Cardiol 2002;90:3F– 6F.
Sweitzer NK, Douglas PS. Cardiovascular disease in women. In:
Braunwald E, editor. Cardiovascular Disease. 7th edition. Philadelphia, PA: Saunders–Elsevier, 2005:1951– 64.
Google Scholar (Beta). Available at: http://scholar.google.com. Accessed
February 17, 2007.

