
 

 

 

Outcome in cardiac surgery

Citation for published version (APA):

ter Woorst, F. J. (2020). Outcome in cardiac surgery: differences between men and women. [Doctoral
Thesis, Maastricht University]. Maastricht University. https://doi.org/10.26481/dis.20201216jw

Document status and date:
Published: 01/01/2020

DOI:
10.26481/dis.20201216jw

Document Version:
Publisher's PDF, also known as Version of record

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.26481/dis.20201216jw
https://doi.org/10.26481/dis.20201216jw
https://cris.maastrichtuniversity.nl/en/publications/dbe4236c-41e4-4ea0-a3ce-c78f3aa671f0


116   |   Chapter 10 Valorisation   |   117   

10

Valorisation

Cardiovascular disease (CVD) is the leading cause of mortality for women in Europe (49% 
in women and 40% in men). There is still an ongoing misperception that women under 
the age of 65 years are at low risk for CVD. Even medical practitioners are prone to the 
misconception of CVD being a predominantly male problem. Women undergoing coronary 
artery bypass grafting (CABG) have a different perioperative risk profile compared to men 
and their postoperative outcome is worse. It is still not completely understood which factors 
contribute to women having a worse outcome compared to men. Both in the EuroSCORE 
as well as in the STS score who are used to estimate the risk of perioperative mortality in 
cardiac surgery, the ‘risk factor’ female gender gives a higher change of mortality compared 
to male gender.

It was our main goal to study perioperative risk factors in relation to the ‘risk factor’ female 
gender. The department of cardiac thoracic surgery of the Catharina Hospital has an extensive 
database which has been maintained from 1998 until now. That is why we can conduct 
extensive research into large groups of patients and draw statistically significant conclusions.

The first study we performed is described in Chapter 2: a large cohort of patients (13,903 
men and 4,016 women) was studied. The main finding was the considerable difference in 
preoperative profile between male and female populations undergoing CABG. Women were 
older than men at the time of CABG and had greater number of preoperative comorbidities, 
including hypertension, diabetes, obesity, and anemia. Probably, women experience a delayed 
onset of cardiac disease, compared to men, until the onset of menopause, presumably 
because of the protective effects of estrogen on the cardiovascular system. The incidence of 
early mortality was significantly higher in women than in men (2.7% versus 1.9% p=0.001) 
and the predictive value of well-known risk factors for early mortality was different between 
the 2 sexes. Chronic obstructive pulmonary disease (COPD), peripheral vessel disease (PVD) 
and underweight were identified as independent risk factors for early mortality only in men. 
These findings must be considered when stratifying the risk for CABG patients.

Differences between men and women in long term outcome, mean follow-up period was 
9.6 ± 4.9 years, after CABG is described in Chapter 3. Here we reviewed all consecutive 
patients (total 17,663) undergoing CABG and after statistical analysis early mortality and 
1-year mortality were significantly higher in women compared to men. Also, women 
showed a worse overall long-term survival than men. Multivariate analysis revealed female 
sex, age, hypertension, diabetes, PVD, COPD, prior cerebral vascular accident (CVA), left 
ventricular dysfunction as significantly associated with higher long-term mortality. We 

also performed propensity score-matched analyses (3,926 man and 3,926 women) and 
analyzed the independent risk factors for short-, medium- and long-term mortality. The 
main conclusion of the outcome of this propensity matched group was that female sex was 
not an independent risk factor for long-term mortality. It seems logical that independent 
risk factors, and not female gender, predicts the outcome in survival after CABG. Therefor 
female gender must be excluded as a risk factor for long-term mortality.

Off pump coronary artery bypass grafting (OPCAB), used for the first time in de nineties, 
is still a well-established technique for treatment of CVD. Several authors reported about 
the advantages and disadvantages of OPCAB since this technique was introduced. There 
are some studies which showed that women might have better survival after OPCAB 
surgery compared to on-pump coronary artery bypass grafting (ONCAB). In Chapter 4 we 
compared two groups of patients in outcome after CABG, OPCAB versus ONCAB. The 120-
days mortality showed that de OPCAB female group has three times lower mortality than 
the ONCAB female group (1.2% versus 3.6%). This is an important finding, OPCAB surgery 
is the preferential treatment for women suffering from CVD.

Aortic valve replacement (AVR) is a common surgical procedure in our cardiac thoracic surgery 
practice. As people become older, there is a growing population of patients undergoing AVR. 
In Chapter 5 we compared patient profiles and outcomes of men and women undergoing 
isolated aortic valve replacement. In a nineteen year period we evaluated 2362 patients, 
1040 (44%) of whom were women and 1322 were men (56%). Although women have 
relatively more risk factors than men, like older age (69.9 years vs. 64.6 years, p<0.001), 
more underweight, obese and diabetic. They also had lower hemoglobin and worse renal 
function than men but less women suffered from chronic obstructive pulmonary disease, 
aortic regurgitation, left ventricular dysfunction and endocarditis than men. Early mortality 
in women was not significantly higher than in men, but the overall survival was worse in 
women than in men. After adjustment for preoperative risk factors, there is no difference 
in overall survival between women and men. The estimated mortality risk score, used by 
cardiologists and cardiac surgeons, is the EuroSCORE where female gender is a predictor of 
higher mortality. In our study the risk factor ‘female gender’ had no influence on the overall 
survival in patients undergoing AVR, this should be further investigated.

Unfortunately transfusion of blood products after CABG is associated with increased 
morbidity and mortality. Because we have built up a large detailed database over the 
last 20 years, it was possible to study the results of a large cohort of patients undergoing 
CABG and the use of blood products in relation to mortality, as discussed in Chapter 6. 
We included 18,992 patients who underwent isolated CABG, between 1998 and 2017. 
In time, the rates of perioperative RBC transfusion decreased for all patients undergoing 
isolated CABG (52.1% in 1998 versus 18.6% in 2017). The mean number of transfused RBC 
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units was significantly higher in females compared to males (1.57±2.2 versus 0.68±1.84 ; 
p<0.005) and after adjusting the results for other risk factors, female sex was a significant 
independent factor for perioperative RBC transfusion. If we can change the guidelines for 
prescribing RBC, not only the costs associated with consuming RBC will drop significantly, 
also mortality after CABG will decline especially in women.

To conclude, women have another risk profile for cardiac surgery compared to men and 
therefore a worse outcome in mortality, preoperative risk factors predicts the outcome 
after CABG and not female gender. OPCAB is a better operation technique than CABG for 
women suffering CVD. Mortality after AVR is estimated by using the EuroSCORE, female 
gender may no longer need to be considered as a risk factor. Female gender is a significant 
independent risk factor for perioperative RBC transfusion.


