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Introduction

This article is the first of its kind for this 
journal, and we thank the editorial board 
for the invitation to review the highlights 
of 2009 in cardiothoracic and vascular an-
esthesia. The dominant themes for 2009 
will initially be outlined in the introduc-
tion of this article and then subsequently 
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ABSTRACT

The hybrid operating room is the venue for transcatheter therapy with the convergence of three specialties: 
cardiac surgery, cardiovascular anesthesiology, and interventional cardiology. Transcatheter aortic valve re-
placement is proof that cardiac specialists have embraced the endovascular revolution. Since pharmacologic 
and ischemic myocardial conditioning are safe and effective, they are currently the focus of multiple trials. 
Angiotensin blockade, anemia and endoscopic saphenous vein harvesting worsen outcome after coronary 
artery bypass grafting (CABG). Although off-pump CABG is equivalent to on-pump CABG, it may improve 
outcomes in high-risk groups. Although percutaneous coronary intervention (PCI) significantly decreases 
mortality after myocardial infarction, the evidence is less convincing for intra-aortic balloon counterpulsa-
tion. Even though prasugrel was recently approved for platlet blockade in PCI, it may be superceded by ti-
cagrelor. Although PCI and CABG appear equivalent for multivessel coronary disease, CABG lowers revascu-
larization rates and also has superior outcomes in diabetics and the elderly. Hetastarch and N-acetylcysteine 
both increase bleeding and transfusion in cardiac surgery. Factor VII can treat life-threatening bleeding, but 
its safety requires further evaluation. Since eltrombopag and romiplostim stimulate platelet production, they 
may have a future role in hemostasis after cardiac surgery. Even though fenoldopam, atrial natriuretic peptide 
and sodium bicarbonate are nephroprotective, further trials must confirm these findings. Intensive insulin 
therapy offers no further outcome advantage and significantly increases hypoglycemic risk. The past year has 
witnessed the advent of a new clinical venue, new devices, and new drugs. The coming year will most likely 
advance these achievements.

Keywords: hybrid operating room, transcatheter aortic valve replacement, transcatheter mitral valve repair, isch-
emic preconditioning, pharmacologic conditioning, levosimendan, volatile anesthetics, angiotensin-converting en-
zyme inhibitors, anemia, hetastarch, coronary artery bypass grafting, endovascular saphenous vein graft harvesting, 
percutaneous coronary intervention, intra-aortic balloon counterpulsation, sodium bicarbonate, atrial natriuretic 
peptide, fenoldopam, intensive insulin therapy, prasugrel, ticagrelor.
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explored in depth in the in the body of the 
article. Transcatheter valve therapy in the 
emerging environment of the hybrid op-
erating room (OR) will likely disseminate 
even more globally, as further approvals 
from regulating agencies are obtained in 
new countries and for new devices. The 
venue for these breakthrough technologies 
will likely increasingly be the hybrid OR, 
best understood as merging the advantages 
of the cardiac catheterization laboratory 
and the operating room. This new peri-
operative venue will continue to facilitate 
novel interventions as specialists embrace 
the unfolding endovascular revolution in 
cardiovascular medicine. 
Perioperative myocardial conditioning of 
the myocardium has gained increasing at-
tention as trials consistently demonstrate 
enhancement of clinical outcomes after 
cardiac surgery with exposure to volatile 
anesthetics, levosimendan and ischemia, 
both local and remote. It is likely that these 
perioperative techniques will gradually be 
integrated into the conduct of cardiotho-
racic and vascular procedures, as the out-
come advantages are demonstrated in ad-
equately powered trials with meaningful 
clinical end-points. In contrast, periopera-
tive exposure to angiotensin blockade and 
anemia independently predict adverse out-
come after coronary artery bypass graft-
ing (CABG). The outcome advantages of 
off-pump CABG appear to be confined to 
high-risk patients. Endoscopic saphenous 
vein harvesting may increase the risks of 
coronary graft thrombosis to worsen clini-
cal outcomes after CABG. In contrast, the 
aggressive management of ST-elevation 
myocardial infarction (STEMI) with per-
cutaneous coronary intervention (PCI) 
consistently improves outcomes across 
multiple trials. The indications for intra-
aortic balloon counterpulsation in STEMI 
have recently been questioned as the out-
come advantages are not substantial in 

recent trials. Although prasugrel appears 
likely to replace clopidogrel, the future of 
oral thienopyridine platelet blockade may 
be moving to direct and reversible blockade 
with ticagrelor, pending the results of large 
trials currently in progress.
With these advances in platelet blockade, 
the role of PCI may continue to expand in 
the management of multivessel coronary 
artery disease (CAD). Although PCI ap-
pears equivalent to CABG for multivessel 
CAD in select groups, it still has a signifi-
cantly higher risk of revascularization and 
adverse outcomes in diabetics and patients 
>65 years old. It is likely that the inter-
ventional management of CAD will be 
integrated in the hybrid OR in the future 
search for the best combined approach to 
CAD. 
Since bleeding and transfusion after car-
diac surgery independently predict adverse 
outcome, the impaired hemostasis associ-
ated with hetastarch and N-acetylcysteine 
is concerning. The perioperative safety 
of factor VII in severe bleeding requires 
further study. The advent of the throm-
bopoeitin agonists such as eltrombopag 
and romiplostim offers the opportunity 
to boost preoperative platelet levels which 
may have a clinical niche in the cardiac 
surgical patient.
Similarly to bleeding and transfusion, re-
nal dysfunction independently predicts ad-
verse outcome after cardiac surgery. Pilot 
data suggest that fenoldopam, atrial natri-
uretic peptide and sodium bicarbonate may 
be nephroprotective after cardiac surgery. 
Although further trials are indicated to ex-
plore their efficacy and safety, the search 
for nephroprotective agents in our special-
ty is a priority, given the outcome impor-
tance of maintaining renal function peri-
operatively. 
In a similar fashion, ongoing trials have ex-
plored the safety and efficacy of periopera-
tive glucose management. Although goal 
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glucose level ≤180 mg/dL enhance clinical 
outcome after adult cardiac surgery, these 
outcome advantages are not universal. 
Tighter glucose control for levels in the 
range of 80-110 mg/dL not only does not 
offer any clinical advantage but substan-
tially increases the risk of hypoglycemia. 

TRANSCATHETER VALVE 
INTERVENTIONS

Aortic valve
Transcatheter aortic valve implantation 
(TC AVI) is a major innovation in our 
specialty and consequently has received 
considerable attention (1-4). This technol-
ogy will generalize further in the USA if 
the landmark PARTNER trial (Placement 
of AoRTic TraNscathetER Valve Trial: 
full details available at www.clinicaltrials.
gov, last accessed March 2nd 2010) demon-
strates significant outcome improvement. 
It is essential that the anesthesia team 
thoroughly understands the entire TC AVI 
procedure as their focused and integrated 
participation is essential for the success 
of this challenging procedure, including 
transesophageal echocardiography (TEE) 
(5-8). The major phases in the conduct of 
TC AVI each have their complications (9-
11). Vascular access may be complicated by 
arterial rupture, apical tearing, and aortic 
dissection. Malsizing of the aortic prosthe-
sis may be complicated by valve emboliza-
tion, aortic annulus rupture and aortic dis-
section. Errors in rapid transvenous ven-
tricular pacing may allow ventricular ejec-
tion to interfere with balloon valvuloplasty 
and subsequent valve deployment. Errors 
in aortic prosthesis positioning may be 
complicated by valve prolapse, valve embo-
lization, coronary occlusion as well as rup-
ture of the aortic root and left ventricular 
outflow tract. The successful management 
of complications depends on rapid and ef-

fective multidisciplinary teamwork in the 
hybrid OR setting (9-13).
The hybrid OR will likely also significantly 
impact the interventional management of 
CAD (14). A recent trial (N=366) demon-
strated that completion angiography after 
CABG in a hybrid OR allowed diagnosis of 
graft inadequacies in 12% of cases. These 
lesions were all corrected there and then 
in the hybrid OR with either PCI or sur-
gical revision. The hybrid OR has brought 
advanced fluoroscopy to the intraoperative 
management of CAD with significant ef-
fect. This is analogous to the effect of TEE 
on the conduct of cardiac surgery, where 
the ability to image the structures of inter-
est and receive immediate feedback has 
fundamentally altered our specialty for-
ever (15, 16).

Mitral valve 
Transcatheter mitral valve therapy has re-
cently progressed far beyond balloon val-
vuloplasty for mitral stensosis and these 
many of the novel therapies are currently 
in clinical trials (17-19). Transcatheter 
Alfieri mitral valve repair is now possible 
with an array of technologies that enable 
leaflet edge-to-edge union. Percutane-
ous mitral annuloplasty is also possible 
through stenting of the coronary sinus that 
is closely related to the mitral annulus. It is 
likely that these 2 therapeutic approaches 
may be combined in the future to signifi-
cantly enhance the durability of the repair, 
as evidenced by the surgical approach (20).
Furthermore, the hybrid operating room 
will likely become their natural venue as 
cardiothoracic surgeons master these in-
novative approaches that have established 
their safety and efficacy in clinical trials 
(21). Indeed, it is logical that dual trans-
catheter aortic and mitral valve interven-
tions will be possible in the near future 
once the individual technologies have en-
tered clinical practice. 
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PERIOPERATIVE CONDITIONING 
FOR MYOCARDIAL PROTECTION

Volatile anesthesia 
Volatile anesthetics have been demonstrat-
ed to condition the myocardium protec-
tively to better tolerate ischemia-reperfu-
sion (22, 23). The outcome importance of 
this important characteristic of our volatile 
anesthetics was investigated in a massive 
multicenter Italian CABG cohort study 
(N=34 310: 64 centers) (24). Exposure 
to volatile anesthesia significantly low-
ered perioperative mortality (P=0.035), 
especially if there was prolonged duration 
(P=0.022) or if the volatile agent was iso-
flurane (P=0.039). These positive findings 
add more weight to the argument that the 
contemporary cardiac anesthetic should 
include a volatile component for optimal 
outcome (25). 

Levosimendan 
Levosimendan is a calcium-sensitizing ino-
dilator that may exert beneficial outcome 
effects when administered as soon as pos-
sible after anesthetic induction, including 
reduced troponin release (P=0.0003) and 
hospital stay (P=0.05) (26, 27). A recent 
meta-analysis (cumulative N=440: 10 
trials) confirmed that levosimendan ex-
posure significantly reduced mortality af-
ter cardiac surgery (odds ratio 0.35; 95% 
confidence interval 0.18-0.71; P=0.003) 
(28). These encouraging observations have 
spawned multiple clinical randomized tri-
als across both in adult and pediatric heart 
surgery to more fully explore perioperative 
benefits due to levosimendan (full details 
available at www.clinicaltrials.gov, last ac-
cessed March 17th 2010).		   

Ischemic conditioning
Although ischemic preconditioning con-
fers significant ischemic tolerance to the 
myocardium, its perioperative application 

has mostly been evaluated in small trials. 
Recent meta-analysis (cumulative N=933: 
22 trials) confirmed its outcome benefits 
after cardiac surgery: protection against 
ventricular arrhythmias (odds ratio 0.11; 
95% confidence intervals 0.04-0.29; 
P=0.001) and inotrope sparing (odds ratio 
0.34; 95% confidence interval 0.17-0.68; 
P=0.002) (29).
Given the cumulative benefits of this in-
tervention, its perioperative safety and 
efficacy should be further evaluated in ad-
equately powered clinical trials (29, 30). 

Remote ischemic conditioning
Remote ischemic preconditioning is de-
fined as ischemic myocardial protection 
following brief ischemia of a remote tissue 
and has mainly been studied in small clini-
cal trials (31). Recent trials have confirmed 
that this technique significantly reduced 
the release of cardiac injury biomarkers 
after PCI as well as both noncardiac and 
cardiac surgery (32-36). 
These promising data have generated the 
mandate for a family of perioperative tri-
als (N=40: full details available at www.
clinicaltrials.gov, last accessed March 15th 
2010). If the promise from the pilot trials 
is consistently demonstrated across this 
latest trial set, then this technique will 
gradually enter the mainstream of clinical 
practice. 

SURGICAL MANAGEMENT 
OF CORONARY ARTERY DISEASE 

The dangers of perioperative 
angiotensin blockade
Angiotensin-converting enzyme inhibitor 
(ACEI) therapy has already been highlight-
ed as an independent predictor for signifi-
cant perioperative hypotension (37-39). 
A large observational study (N=10 023 
CABG patients: 1996-2008) demonstrated 
that preoperative ACEI exposure signifi-
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cantly increased mortality (P=0.04), re-
nal dysfunction (P=0.0002), atrial fibril-
lation (P<0.0001), and inotropic support 
(P<0.0001) (40) Furthermore, recent data 
indicate that the perioperative vasoplegia 
associated with ACEI is dose-dependent 
(41). Based on these recent observations, 
it is reasonable to discontinue ACEI be-
fore CABG, as is currently recommended 
in noncardiac surgery (42). The vasoplegia 
associated with ACEI exposure has been 
managed successfully with vasopressin 
given either prophylactically or therapeuti-
cally (43, 44).

The dangers of preoperative anemia
A massive observational trial (N=10 025: 
1998-2007 demonstrated that preoperative 
anemia independently predicts mortality 
after elective CABG (45). Furthermore, it 
also independently predicts postoperative 
renal dysfunction (46). 
These observations should trigger a great-
er focus with a new set of trials in cardiac 
surgery to test the safety and efficacy of 
preoperative hemoglobin augmentation 
with interventions such as erythropoietin.

The controversy about endoscopic 
saphenous vein graft harvesting
Endoscopic saphenous vein harvesting has 
entered mainstream clinical practice due to 
its cosmetic and wound advantages. Since 
there may be more manipulation with this 
technique, there is conceptually the dan-
ger of venous endothelial trauma and pos-
sible loss of long-term patency (47). In a 
large observational CABG study (N=1753 
in endoscopic harvest group; N=1247 in 
open harvest group) endoscopic venous 
harvesting significantly increased the risks 
of death, myocardial infarction or repeat 
revascularization (hazard ratio 1.22; 95% 
confidence interval 1.101-1.47; P=0.04) 
(48). In contrast, a larger single center 
study (N=5825: 1998-2007) demonstrat-

ed that this technique was safe and effec-
tive as it did not independently predict ad-
verse outcomes (49). 

Consequently, adequately powered ran-
domized trials are required to resolve this 
controversy. These trials may have limited 
subject enrollment as patients may be re-
luctant to be randomized to endoscopic 
saphenous vein harvesting, given its well-
known outcome disadvantages. 

The controversy about the pump
in CABG 
Since the maturation of off-pump CABG, 
its comparison with on-pump CABG has 
been an ongoing question (50). A mas-
sive cohort comparison (N=63.047: 
n=48.658 on-pump CABG; n=14.389 off-
pump CABG) demonstrated no significant 
differences in perioperative mortality and 
stroke with the off-pump cohort experienc-
ing clinically marginal increases in hospi-
tal length of stay and cost (51). 
A second cohort comparison (N=14.766 
from 1997-2007: n=7.083 off-pump CABG; 
n = 7.683 on-pump CABG) demonstrated 
that the off-pump technique preferential-
ly reduced mortality in high risk patients 
(P=0.005) (52). These ‘real-world’ analy-
ses suggest that the CABGtechniques ap-
pear equivalent, except in high-risk subsets 
where the off-pump technique may offer 
outcome advantages.
The controversy in CABG was further ex-
plored in a recently published randomized 
trial (N=2203) (53). This trial demon-
strated that after one year, the off-pump co-
hort had significantly worse outcomes and 
graft patencies. 
This trial has multiple limitations in its de-
sign, including multiple confounders such 
as surgical inexperience, operative risk, and 
aprotinin exposure (54-56). In summary, 
this randomized trial reflects the off-pump 
learning curve and its findings should be 
confined to that domain.
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PERCUTANEOUS CORONARY 
INTERVENTION

PCI for myocardial infarction
Although primary PCI is effective in STE-
MI, its efficacy in ‘real-world’ settings is 
still debated. (57). To address this concern, 
a recent meta-analysis included random-
ized trials (N=8140: 23 trials) and obser-
vational studies (N=185.900: 32 studies) 
(58). Compared to fibrinolysis, primary 
PCI reduced mortality in randomized tri-
als (odds ratio 0.66; 95% confidence inter-
val 0.51-0.82) and in observational studies 
(odds ratio 0.77; 95% confidence interval 
0.62-0.95). In the set of observational stud-
ies, primary PCI had no significant long-
term clinical outcome benefits. This meta-
analysis suggests that the substantial ben-
efits of PCI in STEMI are relevant in clini-
cal practice beyond the domain of strictly 
controlled randomized trials.
Furthermore, PCI should be routinely un-
dertaken within 6 hours after fibrinolyis. A 
recent randomized trial (N=1.059) dem-
onstrated that this approach significantly 
decreased the incidence of an adverse out-
come endpoint (relative risk 0.64; 95% 
confidence interval 0.47-0.87; P=0.004), 
defined as a composite of death, reinfarc-
tion, recurrent ischemia, congestive heart 
failure, or cardiogenic shock within 30 
days (59).

Intra-aortic balloon pump therapy 
in myocardial infarction
Although intra-aortic balloon counter-
pulsation (IABP) has been recommended 
for STEMI with cardiogenic shock, the 
evidence supporting this recommendation 
was examined in a recent meta-analysis 
(60). In the analysis of 7 randomized tri-
als (N=1.009), IABP did not improve out-
come, and significantly increased stroke 
and bleeding. In the analysis of 9 obser-
vational studies (N=10.529), IABP only 

decreased mortality in STEMI managed 
with primary fibrinolysis (95% confidence 
interval 16%-20%; P<0.0001). The evi-
dence supporting IABP in STEMI is weak 
at best.

The new platelet blockers prasugrel 
and ticagrelor
Prasugrel is a novel thienopyridine that 
blocks platelets more reliably than clopdo-
grel. Both these agents block the adenos-
ine diphosphate P2Y12 receptor and both 
requires biotransformation in the liver to 
form the active drug metabolites (61). In 
acute coronary syndromes, prasugrel was 
superior to clopidogrel for ischemic reduc-
tion (hazard ratio 0.81i; 95% confidence 
interval 0.73-0.90; P<0.001), but at the 
expense of bleeding risk (hazard ratio 
1.32; 95% confidence interval 1.03-1.68; 
P=0.03) (62). 
A multicenter global randomized trial 
(N=3534) also demonstrated the superior-
ity of prasugrel over clopidogrel in STEMI, 
based on the composite endpoint of cardio-
vascular death, MI or stroke (hazard ratio 
0.68; 95% confidence interval 0.54-0.87; 
P=0.0017) (63). An important periopera-
tive observation from this trial was that 
prasugrel significantly increased bleeding 
after CABG (P=0.0033).
The thienopyridines, clopidogrel and 
prasugrel, bind irreversibly to the plate-
let ADP P2Y12 receptor after hepatic bio-
transformation and are therefore indirect 
irreversible platelet inhibitors (64). The 
novel thienopyridine, ticagrelor, binds di-
rectly to the platelet ADP P2Y12 receptor 
and requires no hepatic activation (64). In 
acute coronary syndromes (N=18.624), 
ticagrelor was superior to clopidogrel, 
based on the composite endpoint of cardio-
vascular death, MI or stroke (hazard ration 
0.84; 95% confidence interval 0.77-0.92; 
P<0.001) (65). Ticagrelor did not signifi-
cantly increase bleeding after CABG in this 



Major themes for 2009 in cardiothoracic and vascular anesthesia

87

HSR Proceedings in Intensive Care and Cardiovascular Anesthesia 2010, Vol. 2

large trial. Given these positive outcome 
effects, this drug will likely disseminate 
throughout clinical practice. 

PCI or CABG for multivessel coronary 
artery disease
A large single center observational trial 
(N=3.720: 2004-2005) demonstrated that 
at 3 years PCI significantly increased death 
(hazard ratio 1.62; 95% confidence inter-
val 1.07-2.47) and MI (hazard ratio 1.65; 
95% confidence interval 1.15-2.44) (66).
In a larger pooled analysis (N=7.812: 
10 trials), CABG was superior to PCI for 
mortality reduction only in 2 subgroups, 
namely diabetics (hazard ratio 0.70; 95% 
confidence interval 0.56-0.87; P=0.014) 
and the elderly (hazard ratio 0.82; 95% 
confidence interval 0.70-0.97; P=0.002) 
(67). Further trials are required to explore 
the survival benefits of CABG in multives-
sel CAD. 

Perioperative bleeding and transfusion
Excessive bleeding after cardiac sur-
gery significantly increases the risks of 
prolonged mechanical ventilation, pro-
longed stay in the intensive care unit stay 
(P<0.001), and death (P<0.001) (68). 
Volume resuscitation with the artificial 
colloid hetastarch in off-pump CABG 
(N=156: I liter of hetastarch versus I liter 
of albumin) significantly increased medias-
tinal bleeding (P<0.001), transfusion risk 
(P=0.012), and transfusion dose (packed 
red blood cells P=0.017; fresh frozen plas-
ma P=0.009; and, platelets (P=0.013) 
(69). Although N-acetylcysteine can be 
nephroptotective perioperatively, it can 
significantly increase mediastinal bleed-
ing (P=0.008), red blood cell transfusion 
P=0.02) and the risk of receiving≥5 units 
of red blood cells (P=0.005) (70). 
A recent meta-analysis (cumulative N=298: 
5 trials) explored the safety and efficacy of 
factor VII therapy for hemostasis in cardiac 

surgery (71). This trial demonstrated no 
significant reduction in surgical re-explora-
tion (P=0.42), mortality (P=0.90), and a 
trend towards increased stroke (P=0.09). 
In a randomized adult cardiac surgical trial 
(N=172), exposure to factor VII significant-
ly reduced surgical re-exploration (P=0.03) 
and allogeneic transfusion (P=0.01) with 
no significant increase in serious adverse 
events (72). Further trials are required to 
more adequately explore the safety and ef-
ficacy of this hemostatic intervention in car-
diac surgery with massive bleeding. 

Can the kidney be protected after 
cardiac surgery?
The search for nephroprotective strategies 
in cardiac surgery is ongoing. In a small 
randomized trial (N=92), fenoldopam sig-
nificantly reduced the risk of renal replace-
ment therapy (P=0.037) (73). A larger 
randomized trial (N=504) demonstrated 
that perioperative atrial natriuretic peptide 
is nephroprotective (P<0.0001) and sig-
nificantly reduces postoperative complica-
tions (P=0.0208) (74). In a pilot random-
ized trial (N=100), perioperative sodium 
bicarbonate infusion significantly reduced 
renal injury after on-pump cardiac surgery 
(odds ratio 0.43; 95% confidence interval 
0.19-0.98; P=0.043) (75). These promis-
ing nephroprotective agents are currently 
being further evaluated in more than 50 
randomized trials (full details available 
at www.clinicaltrials.gov, last accessed 
March 19th 2010). 
In contrast, a large trial (N=563) impli-
cated pentastarch exposure as a significant 
predictor of renal dysfunction after cardiac 
surgery (odds ratio per mL/kg 1.08; 95% 
confidence interval 1.04-1.12; P=0.001).
This trial also demonstrated that this 
nephrotoxicity is dose-dependent with a 
threshold value of 14 ml per kilogram body 
weight (76). Given the current focus on 
the importance of renal function in adult 
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cardiac surgery, it is likely that the ongo-
ing clinical development of perioperative 
nephroprotective interventions will re-
main a priority.

Does tight glucose control matter?
Tight perioperative management of glucose 
remains controversial in cardiac surgery 
(77). In a recent large randomized trail in 
critically ill adults (N=6.014), intensive 
insulin therapy significantly increased 
mortality (odds ratio 1.14; 95% confidence 
interval 1.02-1.28; P=0.02) and severe hy-
poglycemia (P<0.001) (78).
Recent meta-analysis of intensive insulin 
therapy in the intensive care unit (N=13 
567: 26 trials) has demonstrated that this 
intervention decreased mortality in the 
surgical intensive care unit (relative risk 
0.63; 95% confidence interval 0.44-0.91) 
but not in medical (relative risk 1.0; 9%% 
confidence interval 0.78-1.28) or mixed in-
tensive care units (relative risk 0.99; 95% 
confidence interval 0.86-1.12) (79). The 
Society of Thoracic Surgeons recommends 
insulin infusion to maintain perioperative 
glucose levels below 180 mg/Dl (80). 

CONCLUSIONS

The hybrid operating room is likely to be-
come the ideal venue for transcatheter car-
diovascular therapy. Transcatheter aortic 
valve implantation will gradually encour-
age further innovations as the revolution 
in transcatheter management of cardiovas-
cular diseases matures. Myocardial condi-
tioning with volatile anesthetics and levo-
simendan significantly protect the heart 
against ischemia to improve perioperative 
outcomes. Remote ischemic conditioning 
appears is not only safe and effective but 
also is the subject of multiple ongoing peri-
operative trials. Perioperative angiotensin 
blockade and anemia significantly worsen 

outcome after CABG. Off-pump CABG 
with experienced perioperative teams may 
improve outcomes in high-risk patients. 
Endoscopic saphenous vein harvesting 
may compromise graft patency. The man-
agement of STEMI should almost always 
include PCI, but the evidence for IABP in 
this important disease is far less conclu-
sive. 
The novel platelet blockers prasugrel and 
ticagrelor are likely to transform current 
practice of antiplatelet therapy in cardio-
vascular diseases. Although PCI is a rea-
sonable option in multivessel CAD, CABG 
offers a survival advantage in diabetics and 
the elderly. Hetastarch and N-acetylcyste-
ine may worsen bleeding and transfusion 
in cardiac surgery. Although factor VII can 
arrest massive bleeding, further trials are 
required to explore its safety. Recent ran-
domized trials have shown that fenoldo-
pam, atrial natriuretic peptide and sodium 
bicarbonate are significantly nephropro-
tective in cardiac surgery. Although peri-
operative glucose management (goal glu-
cose level ≤180 mg/dL) improves outcome 
in adult cardiac surgery, this benefit is not 
universal across all hospital settings. More 
intensive insulin therapy is not indicated 
since it does not improve outcome and car-
ries a significant hypoglycemic risk. The 
year 2009 has witnessed major advances 
cardiothoracic and vascular anesthesia 
with new devices, new clinical venues, and 
new drugs. 

No conflict of interest acknowledged by the authors.
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