
In recent decades, there have been improvements in medical 
and interventional treatments that have changed the profile of 
patients referred to cardiac surgery. They are usually older and 
complex, with more severe disease and greater comorbidity, which 
may explain the progressive increase in surgical risk. However, 
there is no doubt that technological advances have also occurred 
in cardiac surgery, which has contributed to the maintenance of 
morbidity and mortality rates despite a higher risk[1,2].

National registries of interventions represent an excellent 
method to identify and evaluate the trends and changes that occur 
in cardiac surgery over time, as well as to know possible areas for 
improvement[3,4]. Through them we have been able to verify that, 
in the past decade, transcatheter aortic valve implantation (TAVI) 
has become a lifesaving, minimally invasive therapy for many 
patients with severe aortic valve stenosis. The safety and efficacy of 
TAVI were first established for patients who were inoperable or at 
high risk for surgical aortic valve replacement (SAVR). Subsequent 
studies of trends have revealed a shift towards a lower-risk 
population and significantly improved clinical outcomes, with 
an impressively improvement in survival after TAVI, mainly as a 
consequence of decreased 30-day mortality[5].

However, conventional SAVR is a common procedure and 
is still growing, being increasingly offered to a greater number 
of patients that were not previously considered as candidates 
to this procedure. In addition, this intervention has excellent 
results, with a much lower than estimated mortality[4]. Recently, 
Kundi et al.[6] have evaluated changes in volume, risk profile, and 
outcomes among elderly individuals undergoing SAVR after TAVI 
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approval in the United States of America. They have reported that 
the TAVI introduction and dissemination in the early phase were 
associated with an expansion of SAVR to high-risk patients, without 
an observed reduction in the use of this surgical procedure. This 
expansion was associated with similar mortality among all SAVR 
patients, despite an increase in patient risk.

Patients with aortic stenosis are usually older and often 
present with multiple comorbidities. Among these is the chronic 
obstructive pulmonary disease (COPD). The presence and severity 
of COPD in patients undergoing SAVR have been associated with 
a higher incidence of postoperative pneumonia and higher in-
hospital and long-term mortality[7-9]. However, sophistication in 
surgical techniques and introduction of less invasive approaches 
have reduced morbidity and mortality related to surgical treatment 
of aortic valve disease[10]. In a recent study of a large national 
database, we did not find differences in in-hospital mortality (IHM) 
between patients with and without COPD beside the type of valve 
used, mechanical or bioprosthetic[11]. On the other hand, COPD 
patients with aortic stenosis undergoing a valvular replacement 
procedure through TAVI also do not have a worse prognosis 
compared to non-COPD patients during hospitalization[12].

Type 2 diabetes mellitus (T2DM) is another disease that also 
is strongly related to in-hospital and short-term prognosis in 
patients with cardiovascular diseases in need of surgical or invasive 
interventions. It has been reported a great increase in the number 
of T2DM patients who underwent SAVR in Spain from 2001 to 
2015[13]. However, we have found than T2DM patients with aortic 
stenosis undergoing a valvular replacement procedure through 
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SAVR or TAVI did not have a worse prognosis compared to non-
diabetic patients during hospitalization, showing lower IHM after 
multivariable adjustment[14].

The number of isolated mitral repair surgery procedures has 
increased in recent years[4]. Patients undergoing this intervention 
commonly have ventricular dysfunction, atrial fibrillation, and heart 
failure. Although contemporary outcomes are excellent, earlier 
guideline-directed referral and increased frequency and quality 
of repair may further improve results of mitral valve operations[15].

Among the factors associated with poor surgical mitral 
valve replacement (SMVR) outcomes are age, advanced valvular 
cardiomyopathy, and associated comorbidities. In fact, a substantial 
part of symptomatic patients with severe mitral valve disease are 
excluded from surgery by institutional heart teams for these reasons. 
In a large analysis of patients undergoing SMVR, we demonstrated 
that COPD was associated with a significantly higher IHM among 
patients who received a bioprosthetic valve, but this disease did 
not predict IHM among those receiving a mechanical valve[16]. 
T2DM patients have also IHM and major adverse cardiovascular and 
cerebrovascular events after mechanical and bioprosthetic SMVR, 
but these outcomes are not significantly different from those found 
among non-diabetic patients[17].

Regarding to isolated valvular surgery on the tricuspid valve, 
previously unusual, it is becoming an increasingly frequent 
procedure. In addition, it is experiencing a clear decrease in 
mortality, probably related to an earlier referral to surgical 
treatment[3,4].

Regarding coronary surgery, percutaneous coronary 
intervention (PCI) has been replacing coronary artery bypass graft 

(CABG) surgery for the treatment of heart diseases due to the 
relative benefits of the first over the second, including the non-
invasiveness of the procedure and a faster patient recovery. This 
has led to an increase in PCI volume among most Organization 
for Economic Cooperation and Development – OECD member 
countries over the past 20 years. The total procedure volumes 
of PCI surpassed those of CABG in the 1990s, following the 
publication of studies outlining clinical outcomes of the relative 
benefits of PCI[18,19].

COPD is an independent factor of poor outcome and mortality 
after coronary revascularization procedures. In a recent study, we 
analyzed trends over a period of 11 years in the hospitalization 
of subjects with and without COPD who underwent these 
interventions[20]. We found an increase in PCI procedure rates 
from 2001 to 2011 and a decline in hospital admissions for CABG 
in patients with COPD from 2003 to 2011.

People with diabetes represent an increasing proportion of 
coronary artery disease patients, many of whom are treated with 
revascularization procedures. Using the Spanish National Hospital 
Database, we found different trends from 2001 to 2011 in the 
hospitalization of subjects with and without T2DM who underwent 
coronary revascularization procedures[21]. We found an increase in 
PCI procedure rates over the study period and a decline in hospital 
admissions for CABG in patients with T2DM from 2003 to 2011.

Since there are continuous advances in CABG and PCI, surgical 
approaches to coronary artery diseases are increasingly refined, 
with the use of more arterial conduits, less invasive surgical 
approaches, and development of new types of stents for PCI. 
However, the debate continues on which approach is the best[22].



This is an open-access article distributed under the terms of the Creative Commons Attribution License.

pulmonary disease is not associated with worse in-hospital outcomes 
after surgical aortic valve replacement in Spain (2001-2015). J Cardiovasc 
Surg (Torino). 2019;60(3):413-21. doi:10.23736/s0021-9509.19.10747-1.

12.	De Miguel-Diez J, López-de-Andrés A, Hernández-Barrera V, Méndez-
Bailón M, de Miguel-Yanes JM, Jiménez-García R. Impact of COPD on 
outcomes in hospitalized patients treated with transcatheter aortic valve 
implantation or surgical aortic valve replacement in Spain. Catheter 
Cardio Inte. 2020;95(2):339-47. doi:10.1002/ccd.28321.

13.	López-de-Andrés A, Perez-Farinos N, de Miguel-Díez J, Hernández-
Barrera V, Méndez-Bailón M, de Miguel-Yanes JM, et al. Impact of type 2 
diabetes mellitus in the utilization and in-hospital outcomes of surgical 
aortic valve replacement in Spain (2001-2015). Cardiovasc Diabetol. 
2018;17(1):135. doi:10.1186/s12933-018-0780-2.

14.	Mendez-Bailon M, Lorenzo-Villalba N, Muñoz-Rivas N, de Miguel-Yanes 
JM, De Miguel-Diez J, Comín-Colet J, et al. Transcatheter aortic valve 
implantation and surgical aortic valve replacement among hospitalized 
patients with and without type 2 diabetes mellitus in Spain (2014-2015). 
Cardiovasc Diabetol. 2017;16(1):144. doi:10.1186/s12933-017-0631-6.

15.	Gammie JS, Chikwe J, Badhwar V, Thibault DP, Vemulapalli S, Thourani 
VH, et al. Isolated Mitral Valve Surgery: The Society of Thoracic 
Surgeons Adult Cardiac Surgery Database Analysis. Ann Thorac Surg. 
2018;106(3):716-27. doi:10.1016/j.athoracsur.2018.03.086.

16.	De Miguel-Díez J, López-de-Andrés A, Hernández-Barrera V, De Miguel-
Yanes JM, Méndez-Bailón M, Muñoz-Rivas N, et al. Trends, characteristics, 
in-hospital outcomes and mortality in surgical mitral valve replacement 

among patients with and without COPD in Spain (2001-2015). PLoS 
One. 2019;14(8):e0221263. doi:10.1371/journal.pone.0221263.

17.	López-de-Andrés A, de Miguel-Díez J, Muñoz-Rivas N, Hernández-
Barrera V, Méndez-Bailón M, de Miguel-Yanes JM, et al. Impact of type 2 
diabetes mellitus in the utilization and in-hospital outcomes of surgical 
mitral valve replacement in Spain (2001-2015). Cardiovasc Diabetol. 
2019;18(1):60. doi:10.1186/s12933-019-0866-5.

18.	Organization for Economic Cooperation and Development. Health at 
a Glance 2015: OECD Indicators. 8th ed. Paris: OECD Publishing; 2015.

19.	Lee H, Lee KS, Sim SB, Jeong HS, Ahn HM, Chee HK. Trends in 
Percutaneous Coronary Intervention and Coronary Artery Bypass 
Surgery in Korea. Korean J Thorac Cardiovasc Surg. 2016;49(Suppl 
1):S60-7. doi:10.5090/kjtcs.2016.49.s1.s60.

20.	De Miguel-Díez J, Jiménez-García R, Hernández-Barrera V, Carrasco-
Garrido P, Bueno H, Puente-Maestu L, et al. Time trends in coronary 
revascularization procedures among people with COPD: analysis of 
the Spanish national hospital discharge data (2001-2011). Int J Chron 
Obstruct Pulmon Dis. 2015;10(1):2285-94. doi:10.2147/copd.s92614.

21.	Lopez-de-Andres A, Jimenez-García R, Hernandez-Barrera V, Perez-
Farinos N, de Miguel-Yanes JM, Mendez-Bailon M, et al. National trends 
in utilization and outcomes of coronary revascularization procedures 
among people with and without type 2 diabetes in Spain (2001-2011). 
Cardiovasc Diabetol. 2014;13(1):3. doi:10.1186/1475-2840-13-3.

22.	Bakaeen F. CABG: a continuing evolution. Cleve Clin J Med. 2017;84(12 
Suppl 4):e15-9. doi:10.3949/ccjm.84.s4.04

IX
Brazilian Journal of Cardiovascular Surgery 


