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In this issue of the Journal of Cardiac Surgery,1Newell and colleagues examined contemporary national
outcomes following surgical resection of benign primary atrial and ventricular tumors. The 2016-2018 Na-
tionwide Readmissions Database was queried for all patients > 18 years of age with a primary diagnosis of
benign neoplasm of the heart who underwent resection of the atria, ventricles, or atrial/ventricular septum.
A weighted total of 2,557 patients met inclusion criteria. Mean age was 61 years, 67.9% were female, and
patients had relatively low comorbidity burdens. The authors found that while there was no difference in
30-day mortality (2.1% vs 1.3%, p=0.550), 30-day readmission (7.0% vs 9.1%, p=0.222), or 30-day compos-
ite morbidity (56.8% vs 53.8%, p=0.369) between females and males respectively, on multivariable analysis,
female sex was independently associated with increased risk of 30-day mortality (OR 2.65, p=0.028).

Overall, this was a well study which documents a large contemporary cohort of benign cardiac tumor resec-
tions. However, perhaps the most interesting feature of this study is the finding of sex as an independent
predictor of 30 day mortality after propensity matching. Cardiac surgery suffers from a gender gap in
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. terms of its outcomes. It has been well established that for many procedures such coronary bypass surgery
(CABG), aortic valve replacement, mitral valve surgery, and aortic surgery.2 For CABG, women referred
for surgery are typically older than men, have a higher comorbidity (hypertension, renal failure, diabetes,
peripheral vascular disease) profile, and more often present in urgent or emergent status for surgery.3 Large,
risk-adjusted, propensity matched studies have documented increased mortality in women as compared with
men.4-7 This difference also extends into the interventional cardiology realm, where mortality and compli-
cation rates have been shown to be higher in women following percutaneous interventions for ST-elevation
myocardial infarction.8For aortic valve replacement, a Nationwide Inpatient Sample study of 166809 patients
with aortic stenosis from 2003 to 2014 found that women experience higher inpatient mortality (5.6% versus
4%, P<0.001) which persisted after propensity matching (3.3% versus 2.9%, P<0.001).9 For mitral valve
surgery, a randomized controlled trial of patients with severe ischemic mitral insufficiency undergoing repair
versus replacement found that women had higher mortality than men (27.1% versus 17.4%, p<0.03).10 For
aortic surgery, female gender was associated with a higher mortality after both aortic dissection and aortic
arch repair.11,12 Reduction in surgical stress through application of minimally invasive approaches still re-
sulted in female sex being a risk factor for higher in-hospital mortality.13 The findings of the present study
add further support to the above observations, with the potential addition that, in contrast to the other
disease processes described, the majority of patients presenting for surgical removal of benign cardiac tumors
were likely free of either symptoms or cardiac sequelae due to the disease, but nevertheless still the gender
disparity in mortality persisted.

While it is obvious that the above disease processes and their related surgical remedies are quite disparate,
the association with increased mortality seen in females seems to be constant. Why is this? A considerable
amount has been written regarding sex bias in referral patterns for surgery and even decreased functional
reserve and health profiles of women when they are referred for surgical intervention compared with men.2

With regard to these referral patterns, published guidelines directing practitioners regarding indications for
surgery are, in general, based upon studies in which the majority of patients were male. Interestingly, in the
present study, females made up over two thirds of the patient population.1 While this suggests that females
carry a disproportionately more benign cardiac tumors amenable to surgery, the post-surgical mortality
disparity remained.

The exact reasons for the above disparity remain unelucidated and further work is required to eliminate the
gender gap in cardiac surgical outcomes. There is considerable focus on the removal of sex bias in animal
and human research, as well as the development of disease treatment guidelines that consider gender in the
algorithms. Hopefully and these and other sex-balanced approaches will reveal new insights that will allow
us to bring equipoise to gender-stratified cardiac surgical outcomes.
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meister HM, et al. Sex differences in percutaneous coronary intervention-insights from the Coronary
Angiography and PCI Registry of the German Society of Cardiology. J Am Heart Assoc 2017;6:e004972.

9. Chaker Z, Badhwar V, Alqahtani F, Aljohani S, Zack CJ, Holmes DR, Rihal CS, Alkhouli M. Sex
differences in the utilization and outcomes of surgical aortic valve replacement for severe aortic stenosis.
J Am Heart Assoc 2017;6:e006370.

10. Giustino G, Overbey J, Taylor D, Ailawadi G, Kirkwood K, DeRose J, Gillinov MA, Dagenais F, Mayer
ML, Moskowitz A, et al. Sex-based differences in outcomes after mitral valve surgery for severe ischemic
mitral regurgitation: from the Cardiothoracic Surgical Trials Network. JACC Heart Fail 2019;7:481–
490.

11. Nienaber CA, Fattori R, Mehta RH, Richartz BM, Evangelista A, Petzsch M, Cooper JV, Januzzi JL,
Ince H, Sechtem U, et al; International Registry of Acute Aortic Dissection. Gender-related differences
in acute aortic dissection. Circulation 2004;109:3014–3021.

12. Chung J, Stevens LM, Ouzounian M, El-Hamamsy I, Bouhout I, Dagenais F, Cartier A, Peterson
MD, Boodhwani M, Guo M, et al; Canadian Thoracic Aortic Collaborative. Sex-related differences in
patients undergoing thoracic aortic surgery. Circulation 2019;139:1177–1184.

13. Moscarelli M, Lorusso R, Angelini GD, Di Bari N, Paparella D, Fattouch K, Albertini A, Nasso G,
Fiorentino F, Speziale G. Sex-specific differences and postoperative outcomes of minimally invasive
and sternotomy valve surgery. Eur J Cardiothorac Surg 2022;61: 695–702.

3


