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• LMCA disease is the highest-risk lesion subset of

ischemic heart disease.

• The incidence of left main coronary artery

stenosis is between 5% and 7%

• LMCA disease treated medically have 3-year

mortality rate of 50%



LeftMain Disease: Locations



• It supplying at least 2/3 of the blood to the heart.

• Severe LMCA disease will reduce flow to a large
portion of the myocardium.

• Stenosis of 50 to 70% : 3-year survival of 66%
• Stenosis of 70% : 3-year survival of 41%





• IVUS provides additional information such as
minimal and maximal diameters, cross-sectional
area and plaque area compared with coronary
angiography alone.

• IVUS help to ensure stent optimization of LM PCI.

• IVUS can ensure adequate expansion and apposition of
stents after LM PCI, which improves clinical outcomes
following LM PCI.



• MAIN-COMPARE registry reported that IVUSguidance was associated
with improved 3-year mortality compared with a conventional
angiography-guidedprocedure.

• Pts receiving DES, IVUS-guided PCI associated with a significantly
lower 3-year incidenceof mortality compared with angio-guided PCI



•FFR is a better tool for assessing the hemodynamically
significance of an LM stenosis.
•FFR may have a role in deciding whether patients
with angiographically mild or moderate LMCA
disease should undergo revascularization.



• According to the European guidelines, myocardial
revascularization is indicated for patients with LM
angiographic stenosis >50% and documentation of
myocardial ischaemia.

• However, in clinical practice, evidence of myocardial
ischaemia may be uncertain and LM disease is
sometimes difficult to assess with coronary
angiography.





• Several scoring systems have been developed for risk stratification
and decision making of optimum revascularization strategy.

• ACCF/AHA guideline suggests that calculation of the SYNTAX
scores is reasonable in patients with unprotected LM and complex
CAD (Class IIa recommendation, level of evidence; B).



By the highlights of these variables, a separate number is
calculated for each lesion. Then, these values are summed up to
generate the total SYNTAX score.

Some of the steps illustrating the SYNTAX scoring system;

available online at: http://www.syntaxscore.com

http://www.syntaxscore.com/


PCI could be considered in 
•Elderly patients

•Patients with small left circumflexartery

• Patients with low or  intermediate  SYNTAX 
score.

• Non-diabetic patients

• Poor surgicalcandidates

•Distal coronary disease unfavourable toCABG

•High surgical risk (highEuroSCORE)

• Co-morbidity (chronic obstructive lung
disease)

• Emergency  clinical situation, i.e. acute LM
occlusion

CABG could be consideredin

• Patients with heavy calcified LMdisease

• Reduced LV     function

• Diabetic  patients particularly  with 
insulin-dependentdiabetes

• MVD suitable for CABG     (particularly 
with lowEuroSCORE).

• Distal LM bifurcation lesion with 

reduced LV                function or with occluded 

RCA             or withadditional

• Complex lesions   on the other coronary 

vessels (high SYNTAXscore)



Favorable 

• Ostial LMD

• Mid shaft LMD

• Isolated LMD

• LM diameter>3.5mm

• Patent RCA

• No/mildly calcified

• Good LV function

Unfavorable 

• Distal LM

• Ostial LAD/LCX involvement

• Sharp LAD/LCX angles

• LM diameter<3.5 mm

• Occluded RCA

• Poor LV function

• Associated valve pathology



PCI advantages

• Less invasive and shorter 

hospitalization

• Lower risk of  periprocedural

adverse events

• Long-term durability due to 

low risk of disease 

progression

CABG advantages

• Lower risk of MACCE and 

repeat revascularization

• More complete 

revascularization

• Protection against events 

related to disease 

progression



• Current guidelines stress the importance of a “heart
team” approach to management of complex
coronary disease including left main disease.

• The “Heart Team,” made up of clinical or
noninvasive cardiologists, cardiac surgeons and
interventional cardiologists, provides a balanced,
multidisciplinary decision-making process in
consideration the social and cultural context, will
often require interaction between these branches.







Collet C et al. Nat Rev Cardiol 2018; 15:321-331



Pawel E. Buszman et al. JCIN 2016;9:318-327

2016 American College of Cardiology Foundation

The first RCT



MACCE-free survival was similar in both groups, with a
trend toward improved survival after PCI



SYNTAX trial is the largest RCT to compare PCI  to CABG



The largest randomized controlled study of PCI versus CABG from 85 centers in the
Europe and the United States.
The LMS subset consisted of 705 patients randomised to receiving either the first-

generation TAXUS DES or CABG. The primary endpoint of MACE at 1 year and 5-year
follow-up.



No significant difference in MACCE between PCI and CABG in the LM
CAD subgroup



In the LM subgroup with high SYNTAX scores (≥ 33) who underwent PCI had a
significantly higher MACCE rate compared to those in the CABG group.
These results suggest that in LM CAD, with low to intermediate SYNTAX scores
(≤ 32), PCI is a reasonable alternative to CABG.





In patients with ULM stenosis, PCI with sirolimus-
eluting stents did not show non-inferiority to CABG
at 12-month follow-up with respect to freedom
from major adverse cardiac events, which is mainly
influenced by repeated revascularization, whereas
for hard endpoints, PCI results are favorable.
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At 2-year follow-up, there was no difference between the two
groups in the primary endpoint of MACCE
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Or in all-cause mortality
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Ischemia-driven target vessel revascularization was higher in 
the PCI group compared to those undergoing CABG



A prospective, randomized trial 1184 patients were included in the analysis (592
patients in each group). Patients were followed for at least 1 year and extended
follow-up was available for a median of 3.1 years.



HR 1.47 95% CI (1.06-2.05) p=0.02

Kaplan–Meier estimates of MACCE were significantly higher
in PCI (28%) compared to CABG (18%).



4.9%

1.9%

K-M estimates

The stroke rate in PCI group was significantly less than in the CABG group.
Disadvantages of CABG  during the first 30 days due higher blood transfusion 
rate, reoperation for bleeding and reoperation for sternum infection.



Stone GW et al. NEJM 2019:Sept 28th, on-line

EXCEL trial was a prospective randomized , non-inferiority trial
undertaken at 126 centers in 17 countries around the world.
Patients were randomized to receive either CABG or PCI in patients
found to have significant LM CAD and a SYNTAX score of ≤ 32
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PCI (N=948) CABG (N=957) Difference [95% CI] Odds ratio [95% CI]

Death, stroke or MI 22.0% (203) 19.2% (176) 2.8% [-0.9%, 6.5%] 1.19 [0.95, 1.50]

Death, all-cause 13.0% (119) 9.9% (89) 3.1% [0.2%, 6.1%] 1.38 [1.03, 1.85]

- Cardiovascular 6.8% (61) 5.5% (49) 1.3% [-0.9%, 3.6%] 1.26 [0.85, 1.85]

- Definite cardiovascular 5.0% (45) 4.5% (40) 0.5% [-1.4%, 2.5%] 1.13 [0.73, 1.74]

- Undetermined cause 1.9% (16) 1.1% (9) 0.9% [-0.3%, 2.0%] 1.78 [0.78, 4.06]

- Non-cardiovascular 6.6% (58) 4.6% (40) 2.0% [-0.2%, 4.2%] 1.47 [0.97, 2.23]

• Death from any cause occurred more frequently in the PCI group than 
in the CABG group 

• The incidences of definite cardiovascular death 5.0% in the PCI 
groups and 4.5% in the CABG groups  (respectively; difference, 0.5 
percentage points; 95% CI, −1.4 to 2.5)



PCI (N=948) CABG (N=957) Difference [95% CI] Odds ratio [95% CI]

Cerebrovascular events 3.3% (29) 5.2% (46) -1.9% [-3.8%, 0.0%] 0.61 [0.38, 0.99]

- Stroke 2.9% (26) 3.7% (33) -0.8% [-2.4%, 0.9%] 0.78 [0.46, 1.31]

- Transient ischemic attack 0.3% (3) 1.6% (14) -1.3% [-2.2%, -0.4%] 0.21 [0.06, 0.74]

• All cerebrovascular events were less frequent after PCI than after 
CABG (3.3% vs. 5.2%; difference)

• Although the incidence of stroke was not significantly different 
between the two groups. 



PCI (N=948) CABG (N=957) Difference [95% CI] Odds ratio [95% CI]

Myocardial infarction 10.6% (95) 9.1% (84) 11.4% [-1.3%, 4.2%] 1.14 [0.84, 1.55]

- Peri-procedural 3.9% (37) 6.1% (57) -2.1% [-4.1%, -0.1%] 0.63 [0.41, 0.96]

- Non-peri-procedural 6.8% (59) 3.5% (31) 3.2% [1.2%, 5.3%] 1.96 [1.25, 3.06]

Death, stroke, MI or IDR 31.3% (290) 24.9% (228) 6.5% [2.4%, 10.6%] 1.39 [1.13, 1.71]

- ID-revascularization 16.9% (150) 10.0% (88) 6.9% [3.7%, 10.0%] 1.84 [1.39, 2.44]

- PCI 14.1% (125) 9.1% (80) 4.9% [1.9%, 7.9%] 1.65 [1.22, 2.22]

- CABG 4.3% (38) 0.9% (8) 3.4% [1.9%, 4.9%] 4.90 [2.27, 10.56]

All revascularization 17.2% (153) 10.5% (92) 6.7% [3.5%, 9.9%] 1.79 [1.36, 2.36]

•Myocardial infarction were not significantly different (10.6% and
9.1%; difference, 1.4 percentage points; 95% CI, −1.3 to 4.2)
•Ischemia-driven revascularization was more frequent after PCI
than after CABG (16.9% vs. 10.0%; difference).



Neumann et al, EHJ 2018





1. LMCA disease is still one of the most challenging
areas of disease. Stenting of ULMCA stenosis can be
performed with good results in carefully selected
patients.

2. CABG surgery has been accepted as the standard
revascularization method for patients with high-risk
anatomy or multivessel coronary disease with left
main stenosis (SYNTAX score > 32).

3. Patients with low or intermediate risk anatomy
(SYNTAX score ≤32) either PCI or CABG are
reasonable.



4. PCI being associated with less morbidity, shorter
hospital stays and lower stroke rates in the peri-
procedural period than CABG, but also resulting in
high rates of repeat revascularization over time
despite use of latest generation DES, procedural
techniques and medical therapy.

5. Patient selection is important and must be based on
medical–surgical consultation (Heart Team concept)
and ethics of information.

6. IVUS guidance should be considered and may improve
clinical outcomes.




