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CHIRURGIA CORONARICA 2.0
REQUISITI DI PERFORMANCE

• Rivascolarizzazione «completa»
• Utilizzo di 2 mammarie
• Incidenza di stroke < 1%
• Mortalità a 30 gg < 1%
• Pervietà condotti arteriosi > 95% a 1 anno
• Assenza di recidive a 5 anni
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CHIRURGIA CORONARICA 
CONVENZIONALE

• Sternotomia mediana
• Prelievo «open» dei condotti
• Utilizzo CEC
• Clampaggio aortico / cardioplegia
• Clampaggio aortico tangenziale per 

anastomosi prossimali
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CHIRURGIA CORONARICA MINIINVASIVA: 
la gamma delle opzioni

• Sternotomia /no CEC (OPCAB)
• Mini-toracotomia sinistra /no CEC (MIDCAB)
• Mini-toracotomia sinistra / CEC (Heartport)
• Minitoracotomia bilaterale / no CEC
• Bypass endoscopico (TECAB)
• Bypass endoscopico con robot (RA-TECAB)

Rivascolarizzazione
• LIMA > IVA, multivasale arteriosa
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CHIRURGIA CORONARICA MINIINVASIVA

Obiettivi
• Riduzione trauma da accesso
• Eliminazione danni CEC e clampaggio

Presupposti
• Mantenere qualità delle anastomosi
• Garantire rivascolarizzazione adeguata
• Utilizzare condotti arteriosi

Condizioni permittenti
• Adeguato training e competenza del chirurgo e 

del team
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CHIRURGIA CORONARICA OFF-PUMP:
SVILUPPO E DIFFUSIONE

• Fase iniziale: (1990-2000)
– Sud America, Bristol (Bonatti, Angelini, Ascione)
– Sviluppo della tecnica, sviluppo dei materiali
– Applicazione di accessi non sternotomici (MIDCAB)
– Dati consistenti , tecnica riproducibile,  RCT  positivi da Bristol

• Fase intermedia: (2000 – 2010)
– Diffusione della tecnica (da 20% a 90% dei CABG in molti Centri)
– Perplessità sui risultati (ROOBY trial 2009)
– MIDCAB rimane intervento di nicchia

• Fase attuale: (2010- 2016)
– Stabilizzazione dell’utilizzo (10% EU-USA, 60% GIAPPONE)
– Utilizzo in Centri dedicati ( >80% dei CABG)
– Sviluppo della tecnica «IBRIDA» (LG ESC-EACTS 2014)
– RCT inconcludenti (Coronary)  – Studi osservazionali «entusiasti» (Mack, Cleveland)
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ON-PUMP VS OFF-PUMP
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• 4752 patients at 79 centers in 19 countries scheduled to 
undergo CABG and randomly assigned to off-pump or on-pump

• PRIMARY END POINTS: 
• composite rate of death, nonfatal stroke, nonfatal 

myocardial infarction, or new  dialysis at 30 days and at 1 
year

• Quality of life and cognitive function

• SECONDARY END POINT:
• Primary e.p. plus rate of repeat revascularization

.
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.
In conclusion, we conducted a large, randomized
trial to compare the outcomes of on-pump
CABG with off-pump CABG. At 1 year, we found
no significant differences between the two groups
in the rate of death, nonfatal stroke, nonfatal 
myocardial infarction, or nonfatal new renal failure
requiring dialysis or in the rate of subsequent
revascularization procedures. We also found no
significant differences in quality of life or in
neurocognitive function.
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PRAGUE-6 is a prospective randomized single-
center study of 206 patients, with an additive 
EuroSCORE ≥ 6, scheduled for isolated coronary 
surgery: Group A - on-pump (n = 108) versus 
Group B - off-pump (n = 98).
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CONCLUSIONS
Our hypothesis that high-risk patients

would benefit from avoiding ECC, was not supported by
the PRAGUE-6 study. However, it did show that off-pump
surgery is associated with a lower incidence of serious
complications, especially MI and global ischemia, during
the first 30 post-operative days. It appears to be safer and
should become the preferred technique for direct 
revascularization in extremely ill patients. In addition, from 
the point of view of the surgeon, the observed ≈ 10% lower
incidence of major post-operative complications at 1 year
could also impact the decision regarding which technique
to use.
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Background:
Lo studio ROOBY e una loro precedente 
metanalisi (ALICE) mostrano un aumento di 
mortalità e MACCE nei pazienti off-pump a 
1 anno. Allo scopo di verificare questi dati 
viene ripetuta una metanalisi basata su 
studi ampi e recenti 
Metodo: analisi di 8 RCT includenti >100 
paz. per un totale di 10954 paz
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Figure 1: Forest plot of HRs for major adverse cardiovascular (and cerebrovascular) events
among patients randomized to off-pump vs on-pump CABG : no statistically significant
difference in off-pump and on-pump CABG

H. Takagi et al. / Interactive CardioVascular and 
Thoracic Surgery
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The results of our analysis suggest that off-pump 
CABG may not increase MACE over on-pump 
CABG. This result was robust in
sensitivity analyses, even eliminating the 
CORONARY and the trial by Karolak et al. , in 
which repeat revascularization was not
included in MACE
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Background: 
To reduce complications during coronary artery 
bypass grafting (CABG) off-pump CABG was 
introduced; however, results have been mixed. 
Aim of the study:
To conduct a systematic review and metaanalysis

of off-pump vs. on-pump CABG. Fifty four studies 
(59 intervention groups), totalling 16,261 
participants were analysed.
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In our meta-analysis, on-pump CABG was
associated with a higher incidence of post-
operative atrial fibrillation, no difference in
either myocardial infarction or mortality, a
strong trend towards a reduced incidence
of stroke in the off-pump group, and
significantly shorter duration of
ventilation, ICU stay and hospital stay in
the off-pump group.
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APPROCCI NON STERNOTOMICI
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A total of 502 patients having single-vessel LAD 
disease treated from April 2003 to May 2013 by 
minimally invasive direct coronary artery bypass 
grafting (MIDCAB), endoscopically assisted 
coronary artery bypass grafting (EACAB) or 
robotically assisted direct coronary artery 
bypass grafting (RADCAB) were reviewed. In all 
cases, distal anastomoses were performed 
through anterolateral minithoracotomy incisions. 
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CONCLUSION
MIDCAB, EACAB and RADCAB approaches in single-

vessel coronary revascularization are clinically safe 
and effective, with comparable in-hospital mortality 
and long-term survival. However, the endoscopic 
approach was found to be free from the 
disadvantages of longer operating duration observed
in the RADCAB or higher incidence of angina and 
shorter freedom from MACEs in both the MIDCAB 
and RADCAB groups. 
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Our results are consistent with the literature and lead us
to assume the future importance and prevelance of minimally
invasive interventions. The results regarding the early period
of robotic surgery are promising. We think that robotic
surgery will take its place as routine as a result of technical
advances in the anastomosis instruments and endoscopic
stabilizators.

The Heart Surgery Forum #2015-471
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Minimally Invasive Multivessel Coronary Surgery

• MICS-CABG through a small thoracotomy  allows multiple anastomosis
• The surgical exposure, more lateral,  reduces rib injury. 
• MICS-CABG enables  direct-vision LIMA harvesting and hand-sewn proximal and 

distal anastomoses
• MICS may be performed with or without CPB assistance
• With MICS-CABG, complete myocardial revascularization is achievable in more 

than 95% of cases since the technique allows access to the anterior, lateral, and 
inferior walls of the heart
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PROCEDURE IBRIDE
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Hybrid coronary revascularization (HCR) 
combines minimally invasive left internal 
mammary artery to left anterior descending 
coronary artery grafting with percutaneous 
coronary intervention of non left anterior 
descending coronary arteries. The safety and
efficacy of HCR in patients ‡65 years of age is 
unknown.

Am J Cardiol 2014;114:224e229
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OBJECTIVES:
In this study we assess perioperative and midterm outcomes of advanced 

hybrid revascularization (AHR) defined as the combination of single or 
multivessel (MV) totally endoscopic coronary artery bypass grafting (TECAB) 
with single or multivessel PCI.
METHODS: 90 AHR patients were compared with 90 CHR patients in
terms of perioperative and mid-term outcomes. The outcomes of the three 
different AHR options (MV-TECAB + PCI, MV-PCI + TECAB,
MV-TECAB + MV-PCI) as well as the sequence of the interventions were 
further compared. Risk factors for major adverse cardiac and
cerebral events (MACCEs) related to the hybrid revascularization strategy 
were calculated.
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European Journal of Cardio-Thoracic Surgery 
46 (2014) e94–e102
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CONFRONTI CON PCI
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.

The objective was to compare safety 
and efficacy between MIDCAB and 
PCI for LAD.
Fourteen studies with 941 patients 
were finally involved in the present 
study. 

Journal of Cardiothoracic Surgery (2016) 11:125
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• Compared with PCI, MIDCAB decreased 
incidence of TVR and MACE at 6 months 
and beyond 1 year follow-up.

• MIDCAB was associated with a lower 
incidence of angina recurrence at 6 months 
compared with PCI. PCI was associated 
with higher risk of restenosis in target 
vessel. No significant difference was shown 
for stroke

• MIDCAB is superior to PCI for TVR and 
MACE.
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BACKGROUND 
Hybrid coronary revascularization (HCR) combines minimally invasive surgical 
coronary artery bypass grafting of the left anterior descending artery with 
percutaneous coronary intervention (PCI) of non–left anterior
descending vessels. HCR is increasingly used to treat multivessel coronary artery 
disease that includes stenoses in the proximal left anterior descending artery and 
at least 1 other vessel, but its effectiveness has not been rigorously evaluated.
OBJECTIVES
This National Institutes of Health–funded, multicenter, observational study was 
conducted to explore the characteristics and outcomes of patients undergoing 
clinically indicated HCR and multivessel PCI for hybrid-eligible
coronary artery disease, to inform the design of a confirmatory comparative 
effectiveness trial.
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Puskas, J.D. et al. J Am Coll Cardiol. 
2016;68(4):356–65.
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In this first multicenter observational study of
HCR and multivessel PCI for patients with
hybrid-eligible coronary anatomy, risk-adjusted
MACCE rates were similar between groups
through 12 months of followup.
During longer follow-up, at 18 months,
MACCEfree survival curves for HCR versus PCI
began to diverge, with increasing MACCE in the
multivessel PCI group.

Puskas, J.D. et al. J Am Coll Cardiol. 
2016;68(4):356–65.
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A total of 2885 patients from 12 studies (6 
RCTs, 6 OTs) were identified after a literature 
search of major databases using a predefined 
list of keywords. PCI of the LAD was 
performed in 60.7% (n =1751) and MIDCAB in 
39.3% of patients (n = 1126).
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• MIDCAB is associated with a substantial risk reduction
of repeat TVR after isolated LAD intervention. 
• DESs failed to demonstrate equivalent low TVR incidence rates
compared with MIDCAB after long-term follow-up. 
• On the other hand, no differences of adverse periprocedural events

are revealed
• Although MIDCAB is the more invasive procedure for LAD 

revascularization, MACCE rates are significantly increased after PCI 6
months after LAD revascularization.

• The current evidence suggests that MIDCAB is a superior technique
for isolated LAD revascularization.
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BG a. 56 MIDCAB 2009

MESSAGGIO DALLE EVIDENZE E DALL’ESPERIENZA

• Non emergono dati «forti» di superiorità tra chirurgia 
coronarica off e on pump

• Per raggiungere l’ottimizzazione, le tecniche miniinvasive
richiedono un training lungo e continuo

TUTTAVIA
• In assenza di manipolazione dell’aorta l’incidenza di stroke

è < di 1%
• Le procedure ibride (off-pump e PCI) possono offrire

risultati molto positivi soprattutto nei pazienti a maggior
rischio di complicanze

• La rivascolarizzazione chirurgica SUL RAMO IVA,
se perfetta, è superiore alle tecniche percutanee  e può
essere effettuata con tecniche miniinvasie
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