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Since its beginning, myocardial revascularization has 
suffered substantial technological changes. In fact, early 
techniques with no physiological basis were used to 
increase blood supply to the ischemic myocardium. 
These included pericardial talc insufflation, coronary sinus 
ligation, Beck surgical procedure, and the Vineberg procedure. 
Nevertheless, due to their frustrating results that did not meet 
the expectations, these techniques were abandoned.

The emergence of a new, more rational technique – the 
coronary artery bypass surgery using venous grafts (later 
substituted with arterial grafts) – enabled the provision of 
greater blood flow to the ischemic myocardium.

Due to surgical morbidity and high costs related to 
material and human resources, new percutaneous techniques 
for coronary artery obstruction were created, including 
percutaneous coronary angioplasty, initially performed with 
balloons and then by stent therapy. In this period, intra‑arterial 
devices and techniques such as atherotomes, RotablatorTM 
and laser ablation have been developed, with unsatisfactory 
results though. In addition, drug‑eluting stents (or other 
stents) have been the technique of choice by interventional 
cardiologists. However, technological advances of these 

devices were accompanied by higher costs.1 Besides, recent 
studies have shown that percutaneous revascularization 
does not decrease cardiovascular events as compared with 
conventional procedures.2,3

In addition, with technological progresses including the 
use of robots and hybrid operating rooms, the number 
of surgery options for myocardial revascularization have 
increased. However, despite their refinement and safety, 
these techniques did not decrease the occurrence of events 
and cardiovascular mortality.4 In fact, a recent meta‑analysis 
of nine comparative studies of revascularization surgeries 
performed in conventional or hybrid rooms, robot‑assisted 
or not, indicated a worse performance of the surgeries 
conducted in hybrid rooms regarding event and death rates.5 

Also, in this meta‑analysis, there were disproportionate 
rates of reoperations (3.5%) and hemodynamic instability 
(9.5%) in surgeries performed in hybrid rooms, requiring the 
change of the surgical techniques to open procedures and 
extracorporeal circulation.6 In addition, this study showed 
that conventional surgery had a better revascularization 
performance as compared with the technique performed 
in hybrid rooms. However, it is worth mentioning that 
the efficacy of complete and incomplete myocardial 
revascularization is still a matter of debate. Studies comparing 
the efficacy of complete, incomplete or no revascularization 
showed similar results between the procedures.7

Finally, 40 years has passed since the publication of the 
CASS Trial,8 which pointed out that regardless of the number 
and extension of arteries involved, clinical and surgical therapy 
have comparable results in patients with preserved ventricular 
function and stable angina, with an annual mortality rate of 
approximately 2%. Therefore, in the CASS Trial,8 considering 
that clinical therapy was based only in the use of beta‑blockers 
and prolonged‑action nitrates, one may consider that the 
surgery was compared with a control group (placebo).

331



Short Editorial

Hueb
Better technology, more spending, worse outcomes

Arq Bras Cardiol. 2018; 110(4):331-332

1. Swaminathan M, Phillips‑Bute BG, Patel UD, Shaw AD, Stafford‑Smith M, 
Douglas PS, et al. Increasing healthcare resource utilization after coronary 
artery bypass graft surgery in the United States. Circ Cardiovasc Qual 
Outcomes. 2009;2(4):305‑12.

2. Farkouh ME, Domanski M, Sleeper LA, Siami FS, Dangas G, Mack M, et al; 
FREEDOM Trial Investigators. Strategies for multivessel revascularization in 
patients with diabetes. N Engl J Med. 2012;367(25):2375‑84.

3. Serruys PW, Morice MC, Kappetein AP, Colombo A, Holmes DR, Mack MJ, 
et al; SYNTAX Investigators. Percutaneous coronary intervention versus 
coronary‑artery bypass grafting for severe coronary artery disease. N Engl J 
Med. 2009;360(10):961‑72. Erratum in: N Engl J Med. 2013;368(6):584. 

4. Zhao DX, Leacche M, Balaguer JM, Boudoulas KD, Damp JA, Greelish JP, 
et al; Writing Group of the Cardiac Surgery, Cardiac Anesthesiology, and 
Interventional Cardiology Groups at the Vanderbilt Heart and Vascular 
Institute. Routine intraoperative completion angiography after coronary 

artery bypass grafting and 1‑stop hybrid revascularization results from a 
fully integrated hybrid catheterization laboratory/operating room. J Am Coll 
Cardiol. 2009;53(3):232‑41.

5. Dong L, Kang YK, Xiang G Resultados clínicos de curto e médio prazo 
após revascularização coronariana híbrida versus revascularização 
miocárdica sem circulação extracorpórea: uma meta‑análise. Arq Bras 
Cardiol. 2018; 110(4):321‑330.

6. Hueb WA, Ramires JA. Complete, incomplete or no myocardial 
revascularization. Arq Bras Cardiol. 2006;87(4):e144‑6.

7. Bonatti JO, Zimrin D, Lehr EJ, Vesely M, Kon ZN, Wehman B, et al. 
Hybrid coronary revascularization using robotic totally endoscopic 
surgery: perioperative outcomes and 5‑year results. Ann Thorac Surg. 
2012;94(6):1920‑6.

8. Coronary Artery Surgery Study (CASS): a randomized trial of coronary artery 
bypass surgery: survival data. Circulation. 1983;68(5):939‑50.

References

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

332


