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Comparing MIDCAB surgery  
and stenting for isolated proximal  
left anterior descending stenosis

  REVIEW

Isolated proximal left anterior descending (LAD) coronary artery stenosis is of prognostic relevance. 
Proximal stenosis location carries specific features for revascularization either by percutaneous coronary 
intervention (PCI) or coronary artery bypass grafting. Previous randomized clinical trials comparing bare-
metal stenting with minimally invasive direct coronary artery bypass (MIDCAB) surgery in patients with 
isolated proximal LAD lesions demonstrated a significantly higher reintervention rate for bare-metal 
stenting than for MIDCAB, and similar results with both options for mortality and reinfarction. However, 
with the introduction of drug-eluting stents a highly significant reduction in restenosis has been 
demonstrated. There is only one trial in a limited number of patients comparing PCI with drug-eluting 
stenting and MIDCAB surgery and it demonstrated noninferiority of PCI with regard to major adverse 
cardiac events. This article summarizes the current evidence regarding the treatment of isolated proximal 
LAD lesions. Future randomized studies and also long-term follow-up of the current randomized clinical 
trials are necessary to help define the optimal treatment of patients with isolated proximal LAD lesions.
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Single, double or triple vessel disease are 
defined according to the number of diseased 
coronary vessels. Of specific interest is the 
proximal left anterior descending (LAD) cor-
onary artery, which can supply up to 50% of 
the left ventricular myocardium [1,2]. According 
to the American Heart Association/American 
College of Cardiology, the proximal LAD is 
defined as the part of the LAD from the origin 
of the left circumflex coronary artery to the first 
major septal branch (Figure 1) [3]. Significant ste-
nosis of the proximal LAD coronary artery has 
worse prognosis than lesions at other locations 
owing to the large area of potentially jeopard-
ized myocardium as demonstrated in autopsy 
studies [1,2]. Therefore, proximal LAD disease 
is considered high risk [4].

Established treatment options for isolated 
proximal LAD lesions are bypass surgery or 
percutaneous coronary intervention (PCI) 
with the use of stents. Bypass surgery can be 
performed either in a conventional manner 
with sternotomy or by minimally invasive 
direct coronary artery bypass (MIDCAB) sur-
gery using the left internal mammary artery 
(LIMA) as bypass graft [5,6]. Both treatment 
strategies – surgery or PCI – effectively reduce 
symptoms  [7,8]. However, randomized trials 
comparing both strategies in the era of bare-
metal stents revealed a significantly higher 

reintervention rate after stenting and similar 
results for mortality and reinfarction at mid- to 
long-term follow-up [9–12].

Stenosis location in the proximal LAD has 
been identified to be an independent risk factor 
for restenosis. Surgery with either balloon dila-
tion or by PCI with the use of bare-metal stents 
still result in restenosis rates ranging from 33 to 
44% [13–17]. The reason for the higher restenosis 
rate in the proximal LAD is widely unknown. 
However, the relative risk of restenosis appears 
to have been reduced by the introduction of 
drug-eluting stents (DES). In subanalyses of 
randomized studies involving stenoses at any 
location, similar results for restenosis reduction 
were shown in stenoses at other locations [18–20]. 
In this article, we evaluate the current tech-
niques and the outcome of PCI with the use of 
stents – either bare-metal or des – compared 
with MIDCAB surgery for the treatment of 
LAD lesions.

Significant left anterior descending 
coronary artery stenosis
Coronary angiography is considered the stand-
ard tool to determine the severity of coro-
nary artery disease. A typical cut-off value for 
significant proximal LAD stenosis is 70–75% 
luminal narrowing, and this has been used as 
inclusion criterion in multiple trials [14,21–23]. 
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In randomized clinical trials, stenosis sever-
ity has been assessed by quantitative coronary 
angiography (QCA), whereas in clinical practice 
stenosis severity is assessed visually. However, 
the conventional coronary angiogram is only a 
lumenogram providing no information on the 
functional significance of coronary stenosis. 

In clinical practice, noninvasive stress testing 
is an established option to determine the func-
tional significance of coronary artery stenoses 
with imaging methods yielding higher sensitivity 
and specificity in comparison with conventional 
exercise testing [24–26]. Another option is invasive 
assessment of the fractional flow reserve (FFR). 
FFR can reliably identify flow-limiting stenosis 
in an epicardial coronary artery. It is independent 
of heart rate, blood pressure and left ventricular 
contractility and takes into account the contribu-
tion of collateral flow to myocardial perfusion [27]. 
An FFR value of less than 0.75 confirms that the 
stenosis being interrogated has the potential to 
induce reversible myocardial ischemia [27]. In 
patients with an angiographically equivocal proxi-
mal LAD stenosis, a strategy of revascularization 
versus medical therapy can be based on FFR 
measurements as shown in Figure 2.

Treatment
�� Medical treatment

In earlier trials, conservative medical treatment 
was inferior to revascularization by PCI or bypass 
surgery with respect to symptom relief in the 
treatment of proximal LAD disease. However, 

these trials were not powered to detect differ-
ences in hard clinical end points [7,8]. In light of 
current trials comparing medical treatment with 
revascularization (mainly PCI), any differences in 
outcome with respect to death or infarction for 
single vessel disease are not likely to occur with 
revascularization [28]. Specific trials comparing 
isolated proximal LAD disease with medical 
therapy have not been performed and there are 
also no specific subanalyses from the randomized 
trials addressing high-risk proximal LAD stenosis.

Percutaneous coronary intervention
First performed in 1977 by Grüntzig, PCI 
became a central treatment option in interven-
tional cardiology. Using arterial access, PCI is per-
formed to restore the physiological blood flow in 
the coronary artery. Treatment of proximal LAD 
lesions does not differ from other locations and is 
considered a standard procedure. In some institu-
tions, PCI of ostial LAD lesions is performed in 
surgical standby, ensuring higher safety in case of 
potential complications. In general, stenting with 
bare metal or des is performed using the femo-
ral approach. More recently, the radial approach 
is considered similarly effective with less bleed-
ing complications [29]. However, many interven-
tionalists feel more comfortable with the femoral 
approach, especially for proximal LAD disease, 
to handle potential complications more promptly.

Stenosis location in the proximal LAD has 
been identified to be an independent risk factor 
for restenosis following PCI with either plain-
old balloon dilation or the use of bare-metal 
stents [13–17]. The reason for the higher resteno-
sis rate in the proximal LAD remains specula-
tive. Interestingly, the relative risk of resteno-
sis in the LAD as compared with other vessel 
locations appears to have been reduced by the 
introduction of des [18–20].

If des are used, high-pressure stenting is 
considered the preferred strategy, whenever fea-
sible. In trials and clinical practice angiographic 
success is usually defined as residual stenosis of 
less than 20% and Thrombolysis In Myocardial 
Infarction (TIMI)-flow grade 3 without signs of 
dissection [9,10,14,30].

During the procedure, unfractionated or low-
molecular heparin or alternatively bivalirudin 
are administered. After intervention, the sheath 
can be removed immediately with subsequent 
use of a closure device or use of compression 
systems until hemostasis. In patients undergo-
ing PCI, clopidogrel (in addition to aspirin) is 
usually administered as a loading dose (300 or 
600 mg loading-dose orally, followed by 75 mg 

 

Figure 1. Proximal left anterior descending coronary artery stenosis (arrow) 
showing the proximal part of the left anterior descending coronary artery 
from the origin to the first major septal branch (white lines).
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per day for at least 12 months for des and 
4 weeks for bare-metal stents) the day before 
elective PCI.

In general, there are no specific contraindica-
tions for the treatment of proximal LAD lesions 
by PCI. However, chronic total occlusions or 
ostial lesions with extension of the stenosis to the 
left main stem are considered technically more 
challenging. These patients were usually excluded 
from randomized controlled trials [9,14,30].

The most frequent complications of PCI are 
related to the vascular access site (retroperito-
neal hematoma, groin hematoma, pseudoan-
eurysm or arterial–venous fistula). Although 
rare, stent thrombosis is a major complication 
usually leading to infarction, which is inherited 
with high mortality [31]. This complication is 
predominant with the use of des owing to the 
delayed endothelialization with potential late 
stent thrombosis. This persistent, potentially 
prothrombotic, substrate necessitates prolonged 
dual antiplatelet medication with aspirin and 
clopidogrel for at least 12 months [32].

Surgery
The second option for revascularization of 
the LAD is coronary artery bypass grafting. 
Interestingly, bypass surgery was first performed 
in 1964 on a beating heart without a cardiopul-
monary bypass using a left anterior access with the 
LIMA anastomozed to the LAD [33]. However, 
in the following years the standard procedure for 
proximal LAD disease was the use of cardiop-
ulmonary bypass via sternotomy. The disadvan-
tages of this method are potential complications 
caused by trauma from the sternotomy and those 
induced by the cardiopulmonary bypass, such as 
atherosclerotic plaque emboli from cannulation of 
large arteries, increased inflammation and cogni-
tive defects from the contact of patient blood with 
surfaces of the heart–lung machine [34,35].

�� MIDCAB
These disadvantages of open bypass surgery led 
to the revival of beating heart surgery with the 
use of the LIMA, which in comparison with vein 
grafts has better patency rates at long-term follow-
up [36]. In contrast to the initial bypass surgery 
strategy by Kolessov et al., a new minimized left 
anterolateral access was used, in particular for 
LAD revascularization [6]. This method is now 
established as MIDCAB surgery. Advantages of 
the new method are cosmetically better results 
and a lower complication rate mainly as a result 
of the avoidance of cardiopulmonary bypass and 
cardioplegia [6].

The technique of MIDCAB surgery has been 
described in detail elsewhere [6]. In brief, a left 
anterolateral minithoracotomy is performed 
through the fourth intercostal space. The 
LIMA is harvested under direct vision. After 
heparinization the LIMA is divided distally. 
Local immobilization of the anastomotic site 
is achieved with mechanical stabilizers. The 
anastomosis is usually performed using one 
running suture on the beating heart. Protamine 
is applied at the end of the procedure to neu-
tralize 80% of the heparin dosage and then the 
wounds are closed in standard fashion.

The limited access is technically more chal-
lenging and was initially criticized as it was 
thought that this may impair the quality of 
the anastomosis and graft patency. However, 
in a meta-analysis involving 42 studies com-
paring conventional versus minimally invasive 
revascularization of the LAD by LIMA grafts, 
similar excellent patency rates of over 90% were 
observed [37]. General contraindications to per-
form bypass surgery and MIDCAB surgery in 
particular are extreme obesity, intramyocardial 
courses and extremely small peripheral LAD. 

The typical complications that are observed 
after MIDCAB surgery are listed in Table 1 
[10,14,38–40].

Overall, MIDCAB surgery has become a 
procedure with low mortality and low compli
cation rates. However, the results are depend-
ent on the case-load and the experience of the 
cardiac surgeon [40].

 

Figure 2. Fractional flow reserve measurement in a patient with 
angiographically equivocal significant left anterior descending coronary 
artery stenosis. Mean arterial pressure at the tip of the guiding catheter of 
97 mmHg and mean pressure distal to the proximal left anterior descending 
stenosis of 67 mmHg. The calculated fractional flow reserve of 0.69 indicates 
functional relevance of the stenosis.
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Comparison of MIDCAB surgery 
versus PCI plus stent implantation

�� Bare-metal stents
In total, f ive randomized controlled trials 
compared MIDCAB surgery with bare-metal 
stenting [10,14,21,23,41–44]. The longest follow-up 
reported is 5.6 years for the largest trial from 
our own group [10]. The general description of 
the trials and the subject baseline demograph-
ics and clinical characteristics are summarized 
in Tables 2 & 3. All except one trial were single-
center trials and were performed in Europe 
or Asia. 

Altogether, there was only a small number 
of adverse events. Regarding major adverse 
cardiac events, there was no difference for 
mortality between the PCI versus MIDCAB 
groups. Similarly, the rate of myocardial infarc-
tion was not different. The combined results 
for death and myocardial infarction for the 
longest follow-up reported in each trial are 
shown in Figure 3A. However, in total there was 
a significantly higher rate of target vessel revas-
cularization for the bare-metal stenting group 
in comparison with the MIDCAB group (22.0 
vs 5.7%; p < 0.001). In most of the trials, tar-
get vessel revascularization was undertaken for 
documented symptomatic stenosis (>50%). 

The higher restenosis rate was also the reason 
why patients in the MIDCAB group had fewer 
symptoms at follow-up in most of the trials. 
However, quality of life was not different in 
those trials assessing this end point [44]. The 
combined relative risks and 95% confidence 
intervals of major cardiac events including 
death, myocardial infarction and target vessel 
revascularization are displayed in Figure 3B.

�� Drug-eluting stents
Drug-eluting stents decrease the risk of rest-
enosis, in particular in proximal LAD disease, 
as shown in subanalyses of randomized tri-
als comparing des versus bare-metal stents 
for various locations [18–20]. At present, there 
is only one randomized controlled trial and 
limited evidence from registries and nonrand-
omized trials comparing DES and MIDCAB 
surgery for isolated proximal LAD coronary 
artery disease [30,45,46].

In another uncontrolled trial, 119 patients 
underwent PCI with DES and 70 patients 
MIDCAB surgery [22]. As shown by the imbal-
ance between the number of patients assigned 
to PCI and MIDCAB, this trial was clearly not 
randomized. The rates of death and myocar-
dial infarction were similar between the groups 
(stenting 1.7 vs MIDCAB 2.9%; p  =  0.63). 
The need for revascularization was even lower 
(although not statically significant) in the des 
group (1.7 vs 5.9%; p = 0.20) [22]. 

In the f irst randomized controlled trial 
comparing MIDCAB surgery with des, 130 
patients with isolated proximal LAD disease 
were included [30]. Sirolimus-eluting stents were 
used in the PCI group. The primary clinical 
end point was noninferiority of PCI as com-
pared with surgery with respect to freedom 
from major adverse cardiac events within 12 
months. Similar to previous trials, patients with 
symptomatic isolated stenosis of the LAD were 
included; excluded were patients with acute 

Table 1. Typical perioperative complications of minimally invasive 
direct coronary artery bypass surgery. 

Complication %

Mortality 0.9

Cerebrovascular events (stroke or transient ischemic attack) 0.4

Myocardial infarction 0.6

Reintervention 4.0

Conversion to sternotomy or cardiopulmonary bypass 2.1

Low output syndrome requiring mechanical assist devices 0.9

Perioperative arrhythmia requiring treatment (mainly new atrial fibrillation) 1.7

Major bleeding requiring blood transfusion 3.5

Sepsis 0.2
Data adapted from [39,40].

Table 2.	Description of the randomized controlled trials comparing MIDCAB surgery versus bare-metal stenting.

Trial (year) Country/
region

No. of 
sites

Years of 
enrollment

Follow-up 
(years)

No. of subjects 
randomized/receiving 

assigned therapy

Ref.

PCI MIDCAB

AMIST (2004) UK/Europe Six 1999–2001 1 50/48 50/46 [44]

Drenth et al. (2000–2004) The Netherlands/Europe One 1997–1999 4 51/51 51/48 [41–43]

Diegeler/Thiele et al. (2002–2005) Germany/Europe One 1997–2001 5.6 110/110 110/110 [10,14]

Cisowski et al. (2002) Poland/Europe One 2000–2001 1 50/50 50/50 [21]

Kim et al. (2005) Seoul/Asia One 2000–2001 1 50/49 50/49 [23]

MIDCAB: Minimally invasive direct coronary artery bypass; PCI: Percutaneous coronary intervention. 
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coronary syndromes requiring immediate 
intervention, additional valvular heart disease 
requiring treatment, previous interventional 
or surgical treatment for coronary artery or 
valvular disease, severe peripheral arterial 
disease, significant carotid stenosis requiring 
treatment, renal dysfunction requiring dialysis, 

any diseases with limited life-expectancy, overt 
congestive heart failure, upper gastrointestinal 
bleeding within the last 4 weeks, and contrain-
dication to antiplatelet therapy. Angiographic 
exclusion criteria were total occlusions, involve-
ment of the left main stem, stenosis of the first 
diagonal branch, intramyocardial course of the 

Table 3.	Baseline demographics and clinical characteristics of subjects enrolled in randomized controlled trials 
comparing MIDCAB surgery versus bare-metal stenting.

Trial (year) Group Age (mean) Women (%) Diabetes (%) Hypertension (%) Hyperlipidemia (%) LVEF Ref.

AMIST  
(2004)

PCI
MIDCAB

54.5†

58.8†

14
30

NR
NR

NR
NR

NR
NR

NR
NR

[44]

Drenth et al. 
(2000–2004)

PCI
MIDCAB

61
60

25
22

18
8

NR
NR

45
41

NR
NR

[41–43]

Diegeler et al. 
(2002–2005)

PCI
MIDCAB

62.5
61.6

28
23

34
25

72
71

70
73

63
63

[10,14]

Cisowski et al. 
(2002)

PCI
MIDCAB

53.3
54.1

16
18

8
6

52
56

78
76

NR
NR

[21]

Kim et al. 
(2005)

PCI
MIDCAB

61
63

40
30

20
15

55
55

60
70

51
49

[23]

†Median.
LVEF: Left ventricular ejection fraction; MIDCAB: Minimally invasive direct coronary artery bypass; NR: Not reported; PCI: Percutaneous coronary intervention.

Trial

Cisowski et al.
Drenth et al.
Thiele et al.
Reeves et al.
Kim et al.

Cisowski et al.
Drenth et al.
Thiele et al.
Reeves et al.
Kim et al.

PCI
n/N

1/50
5/51
16/110
2/50
4/50

0/50
1/51
18/110
2/50
2/50

MIDCAB
n/N

Relative risk
95% CI

Relative risk
95% CI

Trial PCI
n/N

MIDCAB
n/N

Relative risk
95% CI

Relative risk
95% CI

3.00 (0.13; 71.92)
5.00 (0.61; 41.31)
0.89 (0.48; 1.56)
1.00 (0.15; 6.02)
2.00 (0.32; 15.51)

28/311 23/311 1.21 (0.69; 2.14)

Mortality and myocardial infarction

PCI better MIDCAB better
0.1 0.2 0.5 1 2 5 10

PCI better MIDCAB better
0.1 0.2 0.5 1 2 5 10

7/50
13/51
51/110
4/50
11/50

1/50
3/51
29/110
2/50
3/50

86/311 38/311

7.00 (0.89; 54.83)
4.33 (1.31; 14.30)
1.76 (1.21; 2.55)
2.00 (0.38; 10.49)
3.67 (1.02; 16.19)

2.26 (1.58; 3.28)

Mortality, myocardial infarction and target vessel revascularization

Figure 3. Relative risk and 95% confidence intervals for mortality and myocardial 
infarction, and mortality, myocardial infarction and target vessel revascularization of all 
studies comparing MIDCAB surgery with PCI using bare-metal stents.
MIDCAB: Minimally invasive direct coronary artery bypass; n: Number of events; N: Number of 
patients; PCI: Percutaneous coronary intervention.
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LAD, stenosis extending over a major diago-
nal branch (>1.5 mm) and stenosis at any other 
location requiring treatment.

Major adverse cardiac events occurred in 7.7% 
of patients after stenting, as compared with 7.7% 
after surgery (p = 0.03 for noninferiority). The 
individual components of the combined end 
point revealed mixed results. While PCI was 
noninferior with regard to death and myo-
cardial infarction (1.5 vs 7.7%; noninferiority 
p < 0.001), noninferiority was not established 
for the difference in target vessel revasculariza-
tion (6.2 vs 0%; noninferiority p = 0.21). At 
a median intermediate follow-up time of 43 
months (interquartile range: 21–55) after stent-
ing and 41 months (interquartile range: 21–51) 
after MIDCAB surgery, there was also no dif-
ference in the combined primary clinical end 
point (Figure 4). Clinical symptoms improved sig-
nificantly in both treatment groups in compari-
son with baseline and the percentage of patients 
free from angina after 12 months was 81 versus 
74% (p = 0.49). There was also similar improve-
ment in both groups with respect to quality of 
life as assessed by standard questionnaires  [30]. 
Periprocedural events and complications were 
more often encountered after MIDCAB surgery 
compared with after stenting (16.9 vs 3.1% of 
patients, respectively; p = 0.02) [30].

As shown in this recent trial, the restenosis 
rate was not zero and therefore did not satisfy 
the criteria for noninferiority [30]. The restenosis 
rate was very similar to registries, uncontrolled 
trials and subgroups of randomized trials, where 
the target vessel revascularization rate of the 
proximal LAD ranged from 0 to 7.9% with 
sirolimus- or paclitaxel-eluting stents [18–20,22,47]. 
Late lumen loss in this single center trial was 
0.2 mm [30], which is similar to the rate observed 
in previous sirolimus-eluting stent trials and 
might be a reason why sirolimus-eluting stents 
are superior for the prevention of restenosis in 
comparison with paclitaxel-eluting stents [48,49]. 
In a registry including more than 2000 patients 
with proximal LAD disease, the best predictors 
for the prediction of target vessel revasculariza-
tion using a multivariate analysis were multives-
sel disease, small stent diameter (≤2.75 mm) and 
the administration of GP IIb/IIIa antagonists. 
The target vessel revascularization rate accord-
ing to the stent diameter was as high as 11.2% 
for 2.5 mm stents and as low as 4.0% for 3.5 mm 
stents [47]. Interestingly, other previously identi-
fied risk factors for restenosis, such as diabetes 
mellitus, ostial lesions or total stent length, did 
not influence outcome among this proximal 
LAD subgroup [47].

Stent thrombosis is a potentially important 
limitation of des. Whereas restenosis usually 
has a relatively benign clinical outcome, stent 
thrombosis is associated with increased risk of 
myocardial infarction and a high mortality [31]. 
DES must be considered a persistent potentially 
prothrombotic substrate and therefore prolonged 
dual antiplatelet medication for at least 12 months 
is recommended [32]. New more potent antiplate-
lets might partially overcome this problem; 
however, this needs further testing [50].

Costs & cost–effectiveness
At present, there are no trials assessing cost 
and cost–effectiveness for the comparison of 
MIDCAB surgery with des. However, in most 
of the trials comparing bare-metal stenting with 
surgery there were significantly longer hospital 
stays and higher uses of hospital resources in 
the MIDCAB group. Table 4 summarizes the 
length of hospital stays in the current rand-
omized clinical trials. Therefore, it is safe to say 
that costs are initially higher in the MIDCAB 
group. This is supported by a previous cost-
effective analysis comparing bare-metal stent-
ing with MIDCAB surgery. Stenting was the 
dominant strategy in the first 2 years, being 
both more effective and less costly than bypass 
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Figure 4. Kaplan–Meier curve at intermediate follow-up for the combined 
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clinical trial comparing MIDCAB surgery with drug-eluting stenting.
MIDCAB: Minimally invasive direct coronary artery bypass. 
Adapted from [10].
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surgery. In the third year, bypass surgery still 
remained more expensive but became marginally 
more effective. However, by 5 years, the incre-
mental cost–effectiveness ratio of £28042.95 
(performed from a UK health service perspec-
tive) per quality adjusted life year began to turn 
in favor of MIDCAB surgery [51]. A detailed cost 
analysis has not been performed to date in the 
first randomized clinical trial comparing des 
and MIDCAB surgery; although, preliminary 
data suggest much lower costs from the payer 
perspective for the des procedure at 12-month 
follow-up (£6500 in comparison with £15,900 
after surgery. More detailed analyses are required 
to further evaluate costs and cost–effectiveness 
at longer follow-up.

Future perspective
Although limited by moderate sample size, 
current studies with intermediate follow-up 
time have shown that both PCI, either with 
bare-metal or des or MIDCAB surgery are 
safe treatment options for proximal high-grade 
LAD lesions. Both produce similar results with 
respect to survival and freedom from myocar-
dial infarction. Whereas treatment with bare-
metal stents led to a significantly higher rate 
of target vessel revascularization of up to 35% 
at follow-up, the introduction of des reduced 
this need for repeat intervention. Based on a 
limited number of patients, PCI with des is 
noninferior to MIDCAB surgery at intermediate 
follow-up. Given the ease of therapy and short 
hospital stays, PCI with des may therefore be 
considered the first-line treatment option in 
many patients. 

However, nearly all trials comparing PCI 
with MIDCAB surgery excluded older patients 
over 75 years of age, those with acute myocardial 
infarction, extremely obese patients or those 
with severe left ventricular systolic dysfunction 
and relevant comorbidities. Furthermore, more 
complex lesions such as chronic total occlusions, 
bifurcations, in-stent restenosis and intramyo-
cardial courses of the LAD were excluded. 
Thus, the conclusions about the comparative 
efficacy of PCI and MIDCAB surgery are lim-
ited for these patients. Moreover, although both 
the exact location and severity of a proximal 
LAD stenosis relate to prognosis, few of these 
trials strictly defined proximal LAD by these 
criteria prospectively. 

Future studies are required to evaluate the 
comparative efficacy of PCI and MIDCAB 
surgery at longer follow-up and to what extent 
efficacy is affected by other key patient char-
acteristics such as age, gender, diabetes, other 
comorbidities and also angiographic character-
istics [47]. This will provide more patient-specific 
treatment decisions.

Until these data are available, the deci-
sion on how to optimally treat patients with 
proximal LAD disease is influenced by many 
factors such as patient preference, comorbidi-
ties, hospital or provider experience as well as 
anatomic variables (e.g., in-stent restenosis, 
lesion length, side branch involvement, ostial 
disease, left main involvement and calcifi-
cation). Therefore, isolated proximal LAD 
lesions require an interdisciplinary approach 
with interdisciplinary patient information on 
both treatment options.

Table 4. Length of hospital stays in randomized controlled trials comparing 
MIDCAB surgery versus bare-metal and drug-eluting stenting.

Trial (year) Group Length of stay (days) mean ± SD or
median (interquartile range)

p-value Ref.

AMIST  
(2004)

PCI
MIDCAB

2
6

NR [44]

Drenth et al. 
(2000–2004)

PCI
MIDCAB

3
7

NR [41–43]

Diegeler et al. 
(2002–2005)

PCI
MIDCAB

4.6 ± 3.8
15.7 ± 4.6

<0.001 [10,14]

Cisowski et al. (2002) PCI
MIDCAB

2.3 ± 0.3
4.5 ± 1.3

<0.001 [21]

Kim et al. 
(2005)

PCI
MIDCAB

6.1 ± 3.2
10.1 ± 3.1

<0.001 [23]

Hong et al. (2005) PCI
MIDCAB

5.8 ± 2.1
8.9 ± 2.6

0.001 [22]

Thiele et al. (2009) PCI
MIDCAB

3 (2; 4)
13 (11; 14)

<0.001 [30] 

MIDCAB: Minimally invasive direct coronary artery bypass; NR: Not reported; PCI: Percutaneous coronary intervention.
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Executive summary

Long-term death & infarction after bare-metal stenting for proximal left anterior descending disease
�� Death and infarction have a comparable incidence to minimally invasive direct coronary artery bypass grafting (MIDCAB) surgery.
�� A longer follow-up is required.

Target vessel revascularization after bare-metal stenting for proximal left anterior descending disease
�� Target vessel revascularization is required more often in comparison with MIDCAB surgery.
�� Target vessel revascularization results in a lower rate of patients free from angina at intermediate and long-term follow-up.

Major adverse cardiac events (including target vessel revascularization) after drug-eluting stenting
�� Drug-eluting stents are noninferior to MIDCAB surgery in a limited number of patients studied so far.
�� A longer follow-up is required.
�� Larger randomized clinical trials are required.

Symptom relief and quality of life after drug-eluting stenting
�� There is a significant improvement after treatment.
�� The results are similar to MIDCAB surgery.

Complications
�� Peri-interventional/perioperative complications after stenting are significantly lower in comparison with MIDCAB surgery.

Costs & cost–effectiveness of stenting versus MIDCAB surgery
�� There are only limited data on costs and cost–effectiveness.
�� Further studies are required.

Technical considerations
�� Chronic total occlusions were not enrolled in randomized trials.
�� Bifurcation lesions were not enrolled in randomized trials.
�� In-stent restenosis lesions were not enrolled in randomized trials.
�� Complex lesions were not enrolled in randomized trials.
�� The length of dual antiplatelet therapy after drug-eluting stenting needs to be defined more clearly in future trials.
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