
CONTROVERSY

Multivessel Coronary Artery Disease. Surgical Treatment versus 
Angioplasty

THE QUESTION OF THIS CONTROVERSY

The current technical step forwards in metallic stents 
(MS), bare metal stents (BMS) and drug-eluting stents 
(DES) respectively led interventional cardiologists to a 
rude therapeutic attitude, that even the most complex 
coronary lesions are being treated with angioplasty 
plus stents (TCA). About a third of all the patients 
with multivessel disease (MVD) in Europe are being 
treated with TCA instead of revascularization surgery 
(MRS), although the guidelines suggest this one as a 
superior treatment. (1)

DIFFERENCES BETWEEN MRS AND TCA

TCA only treats the guilty lesion and it is mini-
invasive; MRS it is not, but treats the guilty and 
future guilty lesions of any complexity, by the graft 
anastomosis in the middle or distal vessel, with 
less impact in the long-term results. (2) TCA is an 
incomplete revascularization. Of 22000 TCA in 
the New York Register, 69% were incomplete. (3) 
We already know that in MRS, the higher complete 
arterial revascularization, the longer survival at long 
term. (4-6)

PROBLEMS OF RANDOMIZED STUDIES

One of the problems to take into account is that the 
number of randomized patients with MVD was low; for 
example, in ARTS trial (7) only one third of the patients 
had MVD. Globally, surgery proved that it is superior 
in terms of repeated revascularization at 3 years 
(6.6% vs. 26.7%; p< 0.001). In most trials, according 
to including and excluding criteria, the number of 
enlisted patients was very low. Due to this rigorous 
sieving, the analyzed population of patients with MVD 
was not representative of the global population with 
such disease (selection bias). The results in patients 
predominantly of one or two vessels should not be 
applied to the majority of patients with MVD. If only 
low risk patients are included and those with more 
severe disease are excluded, who are benefited with 
MRS, an equivalent survival for both interventions 
is “built”. (8) If the sample is not enough (low power 
study), even the most meticulous researcher can 
be wrong while answering the question, the study 
should be considered unfinished and no negative. 
An analysis of the real world as it was suggested by 
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Navia should be done, (9) through a review of great 
registers and the new study SYNTAX. (10) We have 
to add the problem of crossover: the results of most of 
the studies come from their methodology based on the 
principle of intention to treat, and in the studies there 
were some crosses, analyzing for example randomized 
patients to TCA group and then operated. SoS study 
(Stent or Surgery) communicated a crossover of 9% 
for TCA group and 4% for MRS group. (11) For al 
long time Taggart emphasized that in most of the 
comparative studies there was no equal distribution 
in relation to the disease extension. (2, 12, 13) When 
a considerable number of patients for a long period 
were studied, a significant benefit of survival in favour 
of MRS emerged. (14) In 2003, in a meta-analysis 
which included 13 randomized studies reaching 8000 
patients with disease of one or more vessels, a benefit 
in survival in favour of MRS at 5 years was found. (15)

THE NON RANDOMIZED REAL WORLD: GREAT REGISTERS

The one of the University of Duke examined 18481 
patients with stenosis >75%, of which 6292 underwent 
TCA and 5327 MRS. Patients were categorized 
according to the severity of the lesions and were 
assessed prospectively. Those patients with severe 
disease had a reduced survival with TCA compared to 
those with MRS. (16)

The cardiological register of New York City 
analyzed in 2005 by Hannan et al. (17) showed a 
31% of reduction in the risk of death with MRS over 
TCA at 3 years in MVD (89.3% of survival for MRS 
vs. 84.4% with stents). The severity of the disease 
was statistically adjusted with a propensity model. 
MRS was associated with a significantly higher 
survival probability in all the anatomical groups. MS; 
Are BMS superior? If we analyze BASKET study, 
which compared 746 randomized patients to BMS 
or MS, after suspending clopidogrel at 6 months, the 
combined point death and infarction was 4% for BMS 
over 1.3% for MS (p= 0.01). (18) In 2006, Guyton 
concluded that BMS do not have survival advantages 
over MS and data from real world registries showed 
that MVD usual therapeutic had as result an excess 
of relative mortality of up to 46% in patients who 
initially received stents. (19)

In another register of the real world of 6033 
patients (TCA n= 872 vs. MRS n= 5161), Brenner 
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and Lytle, in Cleveland, (20) observed a significantly 
higher mortality in patients treated with TCA 
(incidence of adjusted risk 2.1, HF 95% 1.7-2.6; p< 
0.0001). The percentage of complete revascularization 
was higher for MRS (82% vs. 74%; p < 0.0001). The 
last great register published is the one of Hannan et 
al. in 2008, (21) which included 7437 patients who 
underwent MRS and 9963 patients treated with BMS. 
At 18 months the MRS was associated with lower 
mortality or AMI or repeated revascularization than 
TCA.  The adjusted survival was of 94% for MRS 
vs.92.7% for TCA (p = 0.03). The free infarction 
adjusted survival was of 92.1% for MRS vs. 89.7% for 
TCA (p < 0.001). Those patients treated with MRS 
had worst ventricular function, more recent AMI and 
higher prevalence of predictive factors of percentages 
of mortality and AMI more elevated, so they were 
adjusted with the use of multivariate methods and 
propensity analysis. 

HOW LONG OF FOLLOW-UP WOULD WE NEED TO FIND A 
DIFFERENCE IN THE RESULTS?

We already know from ARTS study that the difference 
between TCA and MRS tends to be in favour of MRS. 
In order to clarify the advantage or disadvantage of 
MRS compared with TCA in terms of mortality, the 
follow-up should be at least of 4-5 years. (22) With 
SYNTAX study differences at 24 months appeared. 

WHAT IS THE INFLUENCE OF THE COMPLETE REVASCU-
LARIZATION?

Numerous articles have stressed the importance of 
the complete revascularization. (6, 23) This cannot 
be achieved in many cases with TCA, among other 
causes due to chronic obstructions and non critical 
stenosis with no possibilities of intervention.  In 
ARTS study, complete revascularization was of 84% 
for MRS vs. 70.5% for TCA. Hannan coincides in 
that those patients with stents with no complete 
revascularization have lower results than those 
patients with complete revascularization. (3)

IF PATIENTS TREATED WITH TCA ARE OPERATED, DO 
THEY HAVE THE SAME PERIOPERATIVE RISK AS IF THEY 
HAD BEEN OPERATED WITH NO TREATMENT? 
There is a relative excess of mortality of up to 46% 
in patients with angioplasty with stent after a MRS 
in comparison to those who received MRS. (20) 
Authors that investigated this topic suggest that 
stents inhibit protective collateral and force to insert 
the anastomosis more distally in the surgery, where 
the vessel has a smaller diameter, compromising the 
runoff and the permeability. (24, 25)

ARE THERE MORE COMPLICATIONS WITH MORE NUMBER 
OF STENTS?

The higher number of stents can produce higher 
number of future re-stenosis. The real-world average 
is 1.5 stent per patient, in SYNTAX study 48% of the 

patients received 5 or more stents (4.6 ± 2.3). There 
is a MACCE (major cardiovascular or cerebrovascular 
event) lineal increase due to number of stents in 
SYNTAX that was of 5.6% for one and 19.8% for 
eight. (26) This was described by Colombo in 2004 
with up to 24-32% of thrombosis for 3-4 stents.  (27) 
For this reason, ACC/AHA guidelines recommend 12 
months of clopidogrel instead of 6. In the real world 
of BMS, in 2007, 60% were off label, that is to say, 
implanted in types of lesions that had been excluded 
of the main studies. That circumstance led the Food 
and Drug Administration (FDA) let the others know 
the problem.  (28, 29)

IS THERE ANY DIFFERENCE WHEN A STENT IS THROM-
BOSED AND WHEN A BYPASS IS OCCLUDED? 

While a thrombosis of a stent produces an AMI in 80% 
of the cases, with a mortality of between 30% and 45%, 
(30) the occlusion of a bypass becomes apparent with 
recurrent angina that leads to a re-revascularization. 
This effect is well known, as it is demonstrated in the 
bibliography, and is repeated in SYNTAX study. 

APPROPPRIATE CRITERIA FOR CORONARY REVASCULAR-
IZATION: ACC/AHA GUIDELINES

The American College of Cardiology Foundation 
(ACCF) and the American Heart Association (AHA) 
together with other seven societies join expert 
opinion to review 180 common clinical settings, 
what led to write the Appropriateness Criteria of 
Coronary Revascularization. (31) MRS was judged 
as appropriate for patients with disease of two and 
three vessels and coronary artery disease, when 
revascularization was considered necessary.  TCA 
was considered as appropriate in acute myocardial 
infarction and in patients with disease of one or two 
vessels with proximal AD lesion, but assessed as 
uncertain for all the patients with MVD.

PRESENT: SYNTAX STUDY

In 2009, the results at 12 months of SYNTAX (Clinical 
Trials.gov number, NCT00114972) were published, 
(10) controlled prospective study in which 1800 
patients with coronary artery disease or MVD were 
randomized to MRS or TCA with Taxus stent in 
order to determine which revascularization strategy 
is the best. It has several strong points to show the 
real world: prospective, multicenter (85 centers in the 
United Stated and Europe), all comers with MVD or 
coronary artery disease were included. Percentages 
of enlisted and randomized were very high: 71% and 
58.5% 81800 of 3075), respectively. The data of each 
patient was analyzed by a cardiovascular team, a score 
was established (32, 33) and an agreement was reached 
on what action to take. Patients for only one treatment 
were included in the register. The follow-up has now 
been 36 months. The primary end-point is MACCE, 
percentage of cardiovascular or cerebrovascular 
events, including all causes of death, cerebrovascular 
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accident (CVA), documented infarction (AMI), and 
every repeated revascularization (TCA or MRS).

Global MACCE at 3 years for MVD was 
significantly higher for TCA than for MRS: 28.8% 
Taxus vs. 18.8% MRS (p < 0.001), mainly due to 
repeated revascularization; thus the primary point of 
non inferiority proposed was not reached. There was 
also a significant increase of AMI in TCA cohort in 
comparison to MRS (7.1% vs. 3.3%; p = 0.005), with 
the result of an important increase in death due to 
cardiac cause (9.5% vs. 5.7%; p = 0.02). This was 
motivated by a higher percentage of AMI in the group 
of TCA after the first year. (34, 35)

Regarding repeated revascularization, TCA was 
clearly lower to MRS at 24 months, with 17.4% of 
the patients needing reintervention, in comparison to 
8.6% in MRS (p< 0.001). Even when the results with 
TCA were better than others previously informed, the 
advantage for MRS is still significantly high.

This advantage is more visible while increasing 
the anatomical complexity documented by SYNTAX 
score. In TCA group, the incidence of MACCE was 
significantly higher in the intermediate tertile 
and excessively elevated in the high score. In the 
corresponding groups of MRS, MACCE percentage 
decreased even with high scores, perhaps due to a 
lower competitive flow that occurs when arteries with 
stenosis received bypass, with greater permeability. 

Considering the results according to SYNTAX 
score, (34) MACCE was not very different between 
MRS and TCA at three years for low scores, but for 
patients with intermediate or high scores continues 
increasing. For a score equal or higher than 33, 
MACCE was of 31.4% for Taxus over 17.9% for MRS 
(p < 0.004).  For intermediate scores it was of 29.4% 
for TCA vs. 16.8% for MRS (p= 0.03). Thus, MRS is 
the standard treatment for patients with intermediate 
and complex disease.

For diabetic patients, the difference of MACCE 
was more visible with the increase of severity of the 
disease. Another study published in 2010 showed 
similar results. (36) TCA is an acceptable alternative 
for patients with low scores.

CAN MRS HAVE BETTER RESULTS IN THE FUTURE? THE 
PROBLEM OF THE CEREBROVASCULAR ACCIDENT

Considering the percentage of CVA, there was an 
incidence of 2.8% for MRS over 1.4% for TCA (p= 
0.03) at 24 months, favouring this last group, but at 3 
years no significant difference appears: 2.9% vs. 2.6% 
(p= 0.64). (35) Some of the CVA occurred during the 
surgery or after it, probably due to atheroembolism of 
the ascendant aorta. However, 50% of them occurred 
after the 30th day of the MRS.

There was a noticeable difference in the 
postoperative medication, especially in the number 
of patients treated with aspirin (TCA 91.2% vs. 
MRS 84.3%; p < 0.001), statins (74.5% MRS and 
86.7% Taxus; p < 0.001) or clopidogrel (TCA 71.1% 

vs. MRS 15%). These secondary factors could be the 
responsible for this difference. The appearance of 
postoperative transient atrial fibrillation, which does 
not occur after the TCA, may have had an important 
role. These complications can be reduced improving 
the postoperative medication, adopting the technique 
of surgery off-pump (EC) with multiple arterial ducts, 
(37, 38) up to 0.25% of CVA, equated with TCA. (29) 
The detection of ill aortas and the performance of the 
surgery with no aorta clamping are very important. 
(39)

CONCLUSIONS

If we want to have an adequate scene, the Aristotelian 
point of view is a combination of randomized all comers 
studies and observational studies with a great number 
of patients, considering the bias already mentioned in 
the interpretation of the results. 
1.	 The superiority of MRS over TCA in MVD has  
	 been already commented in the great registers.
2.	 The criteria of convenience for revascularization  
	 of the American College of Cardiology give us new  
	 and excellent tools to help in the decision making  
	 regarding revascularization strategies in MVD.
3.	 For SYNTAX, the most significant of the  
	 randomized studies, MRS should be the standard  
	 of treatment for MVD with intermediate and high  
	 scores, since the objective of non inferiority has not  
	 been achieved by TCA. TCA should be  
	 recommended in MVD in cases of low SYNTAX  
	 scores and in patients to whom MRS is associated  
	 with high risk due to comorbidities.
4.	 How should be done the final approach of a  
	 patient with MVD? All the data, including the  
	 angiography, should be checked by the surgeon and  
	 the interventional cardiologist and they should  
	 decide taking into account the “local” results. In  
	 order to guarantee quality, coronary  
	 revascularization should not be performed in  
	 patients with MVD at the moment of the diagnostic  
	 angiography, (40) to give enough time to the team  
	 to reach a consensus and discuss the findings with  
	 the patient. Without the opinion of the surgeon, it  
	 is impossible to take a rational decision.
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“Probably, the most interesting period in medicine 
has been the one of the last decades. This step forward 
has been so fast that as new findings emerge they make 
the truth of each year modified by the new evidence, so 

truth becomes a changeable factor.”

CHARLES H. MAYO (4)

Since its introduction in 1968, myocardial 
revascularization surgery (MRS) was the only 
available revascularization method until 1977, 
year in which Andreas Gruentzig performed the 
first coronary balloon angioplasty (TCA). (1) Since 
that moment, there were great step forwards in 
the field of interventional cardiology including the 
improvement of TCA materials, the introduction of 
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bare metal stents (BMS) in 1986 and the development 
of adjuvant pharmacological agents. These, added to 
the experience of the operators and the performance 
of clinical trials building the evidence, established 
the safety and effectiveness of the TCA, becoming 
an essential tool in the treatment of patients with 
atherosclerotic coronary disease.

The treatment of patients with multiple vessel 
disease (MVD) is based on an adequate medical 
treatment in order to decrease symptoms and modify 
coronary risk factors, and a revascularization strategy 
at the right time. 

MRS has demonstrated that improves survival at 
long term in patients with coronary disease of three 
vessels and disease of the left main coronary artery 
(LMCA) in comparison to medical treatment. (2) The 
effectiveness of TCA in patients with disease of one 
and two vessels has stimulated the indication of this 
procedure as an alternative to MRS in some patients 
with MVD.

Multicenter studies that compared balloon 
angioplasty (TCA) or BMS vs. MRS have demonstrated 
similar rates of mortality and infarction at long term; 
but, traditionally, the performance of TCA in patients 
with multiple vessel compromise was limited due 
to the high revascularization, as the result of the 
development of restenosis, in 30-40% with balloon 
angioplasty (TCA) and in 20-25% with BMS. (3, 4) 
Most of them are outdated regarding their application 
in contemporary practice. This is the result of the 
improvement in both revascularization strategies, as 
the introduction of drug eluting stents (DES) in the 
field of interventional cardiology and the increased 
use of arterial bridges, the better postoperative of the 
patients and the possibility of performing minimally 
invasive surgeries or off-pump surgeries, in the case 
of MRS.

So, based on these studies, MRS is nowadays 
considered the revascularization treatment of choice 
in patients with MVD and/or LMCA and, according 
to the new revascularization guidelines published 
recently; TCA is considered inappropriate in this type 
of patients. (5)

CURRENT EVIDENCE DES VERSUS MRS

The practice of the interventional cardiology has 
changed with the advent of the BMS, born from 
a TCA limitation, restenosis. Randomized studies 
which compared BMS with MS showed a significant 
reduction in the rate of new revascularizations, first 
in simple lesions and stable patients. (6, 7)
This led to expand the use of TCA in patients with 
more complex coronary anatomy, among them 
patients with MVD.

Several registers showed an association between 
the introduction of BMS and the increase of TCA 
performances in patients with indications of MRS. 
Frutkin et al. analyzed 265028 procedures in stable 
patients and with acute coronary syndrome (ACS) 
who fulfilled the indications of class I for MRS in three 
periods: pre-BMS (before April 2003), spreading of 

BMS (April 2003-December 2004) and BMS (January 
2005- September 2006). They demonstrated that 
thanks to the use of BMS, TCA as an initial way of 
revascularization in patients with indication of class 
I of MRS significantly increased, from 29.4% in the 
first period to 33.4% and 34.7% in the second and this 
period respectively; this increase was parallel to a 
decrease in patients referred to MRS. (8)

This tendency was maintained in more selected 
subgroups, as in those 25068 patients with ACS 
with no ST elevation and MVD, where during the 
CRUSADE register development an increase in the 
use of TCA of 51.5% to 60.1% together with a decrease 
of NRS indication (48.9% to 39.9%) was observed, 
while the percentage of patients to whom only medical 
treatment was indicated was stable (27.8% to 25.5%). 
(9) With the increase in the use of BMS in these 
patients observational studies emerged which were 
compared with MRS with disparate results; on the 
one hand, Park et al., (10) in a retrospective study, 
did not demonstrate differences in adjusted mortality 
at 3 years in 1547 and 1495 patients who underwent 
TCA and MRS respectively, but there was a higher 
rate of revascularization with TCA. Contrary to this, 
Hannan et al. using patients from the New York State 
database, referred that those patients with MVD 
who underwent a TCA with BMS had a survival of 
less than 18 months in comparison to patients who 
underwent a MRS. (11)

Given these contradictory results and the lack 
of updated evidence, TCA is the alternative in the 
revascularization of patients with MVD. In this 
context SYNTAX study is carried out with the 
objective of assessing in1800 patients the hypothesis 
that TCA with Taxus paclitaxel-eluting stent is not 
inferior to MRS in patients with disease of three 
vessels or LMCA. (12)

The conclusions of the authors regarding SYNTAX 
study were: “Surgical strategy is still being the 
revascularization procedure of choice in patients with 
disease of three vessels or LMCA since, compared with 
TCA, resulted in a lower rate of the combined primary 
objective of adverse cardiac and cerebrovascular events 
at one year of follow-up.”

If we only read the last lines of the summary, 
the final message would be that MRS is the best 
treatment of revascularization for these patients, but 
implications are more complex than the final message.

When analyzing a randomized study that compares 
two types of treatment we must assess if the events 
involved in the primary end-point are “hard” (those 
impacting in the life of the patients, as death, AMI, 
CVA), indicating safety of the treatment, or if they are 
“soft”, as revascularization.

In this study, although TCA was inferior to MRS 
regarding the primary objective at one year (death, 
AMI, CVA or revascularization: 17.8% TCA vs. 12.4% 
MRS; p=0.002), mortality in both groups of treatment 
was similar (4.4% TCA vs. 3.5% MRS; p= 0.37). This 
difference was due to a higher need of revascularization 
in patients of TCA group (13.5% vs. 5.9%; p< 0.001), 
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with no differences in the secondary objective (death, 
AMI, CVA: 7.7% TCA vs. 7.6%; p= 0.99).

In this way, TCA would be as safe as surgery 
according to the same rate of “hard” events, but 
during the follow-up patients would need new 
revascularizations more frequently. Although the 
difference in revascularization rates at one year 
between both procedures in this study was of 7.6%, is 
almost 50% lower than the result showed in a meta-
analysis of the studies ARTS, SoS, ERACI-2 and 
MASS-2 (13.5%) showing the impact of BMS in these 
results.

On the other hand, although MRS had less 
combined events, CVA rate was significantly higher 
during the first year of follow-up (2.2% vs. 0.6%; p 
<0.003), finding that coincides with the results of a 
meta-analysis of 23 studies that compared MRS with 
TCA, where CVA related with the procedure were 
significantly higher in the MRS group (1.2% vs. 0.6%; 
p< 0.001), with no concomitant decrease of survival. 
(14)

Although MRS demonstrated a lower rate of 
events than TCA, when stratifying patients according 
the complexity of their coronary anatomy by SYNTAX 
score, those patients with low (≤ 22) and intermediate 
(23-32) score did not present significant differences in 
the primary objective between TCA and MRS, while 
those patients with high score (≥ 33), the surgery 
showed a lower rate of events at one year (Table 1).

Should all patients with MVD and/or LMCA be 
revascularized with MRS?

The answer for this question seems to be No and 
this is, basically, because patients with MVD are a 
very heterogeneous group, with a varied risk profile 
regarding basal features and associated comorbidities, 
clinical setting and, mainly, to the extension and 
severity of the coronary lesions.

This should be taken into account when deciding 
the revascularization treatment in the daily 
practice, since TCA results are more dependant on 
the complexity of the lesions, while for MRS, in the 
majority of the cases, is not so important. 

TCA must face not only against restenosis and 
intrastent thrombosis (sub-acute and late), but also 
with the difficulty of treating total chronic occlusions 
and small vessels with diffuse disease, especially 
in diabetic, obtaining in this way less complex 
revascularizations than with MRS. This can be seen 
in the results according to the categories of SYNTAX 
score in each group of patients. In the MRS group, 
the incidence of the primary objective was similar in 
patients with low, intermediate and high SYNTAX 
(14.7%, 12% and 10.9%, respectively), while in the 
TCA group was significantly higher in patients with 
high score (23.4%) in comparison with low  (13.6%) or 
intermediate (16.7%) scores.

Unfortunately, as we cannot demonstrate the 
inferiority of TCA with respect to MRS, the results 
in subgroups of patients that were not specified in 
the study should be considered as observational 
and hypothesis-generating. Among the different 
subgroups, we can mention two important ones that 

affirm the previous concept: diabetics and patients 
with LMCA.

Diabetic patients, who are characterized by having 
more extensive and diffuse coronary disease, had a 
similar incidence of death, AMI and CVA with MRS 
10.3% vs. TCA 10.1% with a greater rate of primary 
objective in the TCA group at the expense of greater 
revascularization (14.2% MRS vs. 26% TCA). These 
events were greater than in non diabetic (11.8% 
MRS vs. 15.1% TCA). We must wait for the results of 
FREEDOM study in order to confirm these findings.

In the case of all patients of SYNTAX study with 
LMCA disease, there were no significant differences in 
the primary objective between MRS and TCA (13.7% 
and 15.8%, respectively; p= 0.44), but patients of 
TCA group had significantly greater revascularization 
(11.8% TCA vs. 6.5% MRS, p= 0.02) and less incidence 
of CVA than those of MRS group (0.3% TCA vs. 2.7% 
MRS; p= 0.01).

CONCLUSION

Given that not all patients with MVD are the 
same, their treatment should be done through a 
multidisciplinary and individualized approach, where 
the clinical cardiologist, the interventional cardiologist 
and the cardiovascular surgeon assess in each case in 
particular the patient surgical risk, the extension and 
the severity of the coronary disease, perhaps through 
the implementation of SYNTAX score, giving the 
patient the best revascularization strategy.

It seems that nowadays TCA with BMS in patients 
with MVD is a valid alternative as it is as safety as 
MRS, especially in patients with low and intermediate 
SYNTAX score, in whom it was not inferior to surgical 
strategy. Its role in subgroups of patients as diabetic 
and those with LMCA lesions is still to be confirmed.

On the other hand, only the future could demonstrate 
if the use of BMS with more antiproliferative power 
than Taxus stent could decrease the effectiveness that 
MRS and TCA with BMS have in patients with MVD.

Low

Intermediate

High

0.71

0.10

<0.001

13.6%

16.7%

23.4%

14.7%

12%

10.9%

SYNTAX Score		  MRS	 TCA	 p

Table 3. Sensitivity, specificity and predictive value of exercise 
stress testing in each group.
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AGONIST’S REPLY

Dr. Jorge Belardi led the final discussion to the study 
by subgroups; let’s analyze them in this way. In order 
not to leave aside an important percentage of the 
reality, we must remember SYNTAX register, from 
which hemodynamics have excluded themselves more 
than surgeons: in 1077 cases MRS was performed 
vs. TCA 198. Here, the results were better than for 
randomized cohort MRS: at 12 months death 2.5% vs. 
3.5% in randomized; MACCE 8.8% register vs. 12.4% 
randomized, the latter lower for higher scores, as 
when operating occluded arteries the permeability of 
bridges is better due to competitive fluid absence. 

In randomized groups, MACCE for MVD at 3 
years (1) was of 28.8% for TCA vs. 18.8% for MRS (p= 
0.001). There was a significant increase of infarctions 
in TCA compared with MRS after a year. Considering 
that perioperative mortality is early, but then stents 
thromboses occur, the divergent tendency increased 
and it would be a significant advantage for MRS.

Analyzing the results by SYNTAX score, in 

those low (0-22) there was no significant difference 
of MACCE between both treatments, though more 
revascularizations in TCA group. It is less invasive, 
although its effect at long term is unknown. 

What happens in intermediate scores?  MACCE 
was at 12 months for TCA of 16.6% vs. 11.7% for MRS 
(p= 0.97), at 24 months was of 22.8% vs. MRS 16.4% 
(p= 0.06), but at the third year it was of 29.4% vs. MRS 
16.8%, with p= 0.003%, with the appearance of the 
surgery advantages.  Besides, myocardial infarction at 
2 years was of 2.8% for MRS vs. 6.2% for TCA (p= 
0.05) and at 3 years was of 7.1% vs. 3.3% with p= 
0.005. If we surgeons want to make the curves diverge 
at long term, we must perform more complete arterial 
MRS.

For high scores the advantage of MRS over TCA 
was more notable with the increase of anatomical 
complexity of lesions and our antagonist coincides in 
that for them MRS is better. The results at three years 
show that MRS is also better for intermediate results.

In conclusion, for low scores we accept TCA, 
although with more reinterventions. For high and 
intermediate scores, surgery. For intermediate it must 
be considered that MACCE was not equal for different 
centers: individual experience has a role. We conclude 
that the approach should be multidisciplinary and 
individualized.

Dr. Roberto Battellini
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ANTAGONIST’S REPLY
The evidence supporting both percutaneous and 
surgical treatment was already mentioned by each of 
the participants of this controversy. Likewise, there 
is no doubt that evidence always may have different 
interpretations. In the therapeutic treatment of 
patients with MVD, the reason of choosing one of the 
three options (medical, percutaneous or surgical) is due 
to the considerable variation of clinical, anatomical and 
functional features (degree of myocardial ischemia). 
For example, in patients wit MVD that have acute 
coronary syndrome percutaneous treatment of the 
guilty lesion is frequent and the rest of the lesions are 
assessed lately. On the other hand, is undeniable the 
importance of the coronary tree features, estimated by 
SYNTAX score. This one combined with EuroScore, 
allows am adequate stratification of risk of both type 
of treatments (percutaneous or surgical) in order 
to guide the selection. A high SYNTAX score is the 
frequent reason to choose surgical treatment.
Percutaneous treatment has two advantages over the 
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surgical one: 1) lower morbidity and 2) lower variability 
of results among different operators, centers, or 
countries. For example, the range of surgical mortality 
in the State of New York varies from 0% to 6% and 
it is probable that this variability would be more 
marked in our media. In order to guarantee excellent 
surgical results (≤ 1% of mortality), each center need 
to perform at least 350 cardiac surgeries annually. 
Thus, an appropriate selection of revascularization 

strategy needs, besides an adequate interpretation of 
the anatomy and the clinical features of the patient, 
a thorough knowledge of the intervening equipment 
and of results (Percutaneous treatment: intrastent 
thrombosis rate or perioperative infarction; Surgical 
treatment: mortality rate, cerebrovascular accident or 
reintervention).

Dr. Jorge BelardiMTSAC




