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1912:Herrick reported first LMCA disease



4 Issues

Distal bifurcation : worse outcome

Sub acute thrombosis (Fatal)

LVEF/Comorbidities(distal LMCA)

CABG vs. PCI



Key trials

▪COMBAT 

▪SYNTAX



Anatomy

Ramus intermedius-30%

Length = 4 to 6 cm / Diameter= 4.5  0.5 mm

Aortic wall  in continuity=2-4mm(ostio/prox)

Ostium lacks adventitia

considerable smooth muscle/ elastic tissue/SMC arranged perpendicular to and 
surrounding the ostium

Has the most elastic tissue of all the coronary vessels

The most common site of  stenosis: midportion or at   the bifurcation

 significant LMCA stenosis have, in addition, significant narrowing of at least one 
of the other major coronary vessels

 In isolation LMCA  is rare and ostial

Sometime from RC/NC sinus(acute angle)

Disease is shared with aorta



Etiology

Atherosclerosis

Nonatherosclerotic

Syphilitic

 Giant cell arteritis

 Takayasu disease

Calcific diseases

Valve replacement

coronary angiography

 Mediastinal irradiation,

High angulated takeoff

Compression



Define

≥ 50% percent narrowing and <5 mm( IVUS) 

80% of LMCA disease has one more coronary 
disease



Left main equivalent

>70% Proximal LAD and LCX stenosis



Indeterminate  left main

Just 50% stenosis

FFR/IVUS is useful 



Impact

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

Conley MJ, Ely RL, Kisslo J, et al. The prognostic spectrum 

of left main stenosis.Circulation 1978;57:947-52



Incidence

 4 to 6% of all CAG

70% of times when associated with TVD

7% of AMI

9% of CABG

5% of CSA

Isolated significant in 0.5 to 1%(female more)

RCA in 50%

Atherosclerotic is majority



Contribution

Occlusion of this vessel compromises flow to at 
least 75 percent of the left ventricle, unless it is 
protected by collateral flow or a patent bypass 
graft to either the left anterior descending or 
circumflex artery 



Types 

Protected 

Unprotected



Diagnosis

▪ USA-43%(Most common presentation)

▪ NSTEMI-20%-ST depression in laterals

▪ STEMI –rare(STE in avR≥≥STE in V1)

▪ Positive stress test-28%



Diagnosis

TMT

1.ECG changes in stage I/II  Bruce protocol

2.At  HR< than 120 beats/min:Positive

3.Duke treadmill score :HIGH

SPECT(+stress)

1.Reduced uptake in the 
septum/anterior/lateral wall

2. generalized ischemia 

3.increased lung uptake

4. decline in ejection fraction 



CAG

If left main disease is suspected, a sinus  
injection prior to entering the left main should 
always be done to avoid occlusion or dissection 
of the lesion.



IVUS:intermediate stenosis

Correlation between CAG and IVUS is poor

 IVUS may be clinically useful  after PCI to 
provide independent prognostic information

Borderline disease

“blooming” effect(stent artifact)

Better for calcified lesion assessment



CONSERVATIVE THERAPY 

▪ Smoking cessation

▪ Target blood pressure

▪ Lipid lowering therapy

▪ Statin

▪ Diabetes control



PCI VERSUS CABG 

PCI if CABG is a contraindication

PRECOMBAT  Trial 

Left main only: HR 0.39, 95% CI 0.04-3.72

 Left main with SVD: 0.70, 95% CI 0.11-4.16

Left main with DVD: 1.04, 95% CI 0.47-2.32

Left main with TVD: 3.05, 95% CI 1.29-7.21

Ischemia driven TVR more in PCI 



Incidences CABG vs. PCI

Lee et al. J Am Coll Cardiol 2006;47:64.)



DES(UPLMCA) vs. CABG

▪ LE MANS study is the first RCT

▪ Non inferiority



CABG

Gold standard

Veterans Administration Cooperative Study

CASS registry 



SYNTAX

<23 Score vs. r intermediate (23-32) scores did 
not differ

>32 scores had a significantly higher rate of the 
primary outcome with PCI (25.3 versus 12.9 
percent)



TVR is more PCI>>>>>>>>CABG

DELTA multicenter registry 

MAIN-COMPARE registry 

SYNTAX(score based)

PRECOMBAT 

Jang JS  et al. Meta-analysis of 3 RCT  and nine 
observational studies comparing DES  versus 
CABG for UPLMCA( Am J Cardiol 2012)

Bittl JA et al. Bayesian methods affirm the use of 
PCI  to improve survival in patients with UPLMCA. 
(Circulation 2013)



DES versus BMS 

DES is preferred(DAP compliance is assured)



Mortality 



Gradient across DES 

Serolimus is BETTER  
than Paclitaxel



Prox vs. Mid vs. Distal

Distal is Dangerous

The j-Cypher registry 

SEARCH

T-SEARCH

The Left Main Taxus registry 



Skilling distal LMCA PCI

Be simple and remain safe!

The DKCRUSH-III study 



Single-stent strategy

▪ Provisional stenting-

▪ allows the positioning of a second stent if required. The 
main vessel (almost always the LAD) is wired.

▪ A second wire is usually placed in the side branch. The 
stent is deployed in the LM-LAD and post-dilated as 
required.

▪ LCx may be left untouched or treated by a kissing balloon 
inflation.If necessary, a second stent may be deployed into 
the ostial LCx using the „T‟ technique.





Double Stenting Techniques

▪ T Stenting

▪ Crush Technique

▪ Culotte Technique

▪ V stenting

▪ Simultaneous Kissing Stenting (SKS)



Culotte stenting

▪ Suitable when-

▪ ostium of the LCx is diseased. 

▪ angulation between the vessels < 60 degree (higher risk of 
plaque shift).

▪ the two vessels are of similar diameter. 

Main vessel, usually the LM-LAD, is stented. A second stent is 
then passed through the struts of the first into the side vessel, 
leaving an overlap of both stents in the LM. The LM-LCx stent 
is deployed.

▪ procedure is completed with a „kissing balloon‟ inflation.







T- Stenting

▪ two-stent strategy is required but the 
angulation between the two vessels 
approached 90 degree.

▪ A stent is deployed in the side vessel, 
making sure to cover the ostium with only 
minimal protrusion into the LAD.

▪ LM-LAD lesion is then stented followed by 
a „kissing balloon‟ inflation.





T and protrusion (TAP) technique

▪ used in majority of the bifurcation lesions especially when 
the bifurcation angle is less than 90 degrees .

▪ provide a good reconstruction of distal LM bifurcation with 
minimal stent overlap.

▪ main vessel (LM-LAD) is stented. 

▪ Then, a stent is placed at the ostium of the side branch 
(LCx) with a balloon left in the main stent.

▪ After positioning the proximal edge of the side branch stent 
1–2 mm inside the main stent, the side branch stent is 
delivered at high pressure while a deflated balloon is left in 
the main stent.









Crush Stenting

▪ when the diameter of the main vessel is greater than the 
side branch and the angulation is favourable approximately 
≤60%

▪ side branch is stented first, positioning the stent to allow 
1–2 mm (minicrush) to protrude into the LM.

▪ main vessel is then stented. 

▪ Deployment of the main vessel stent crushes the proximal 
side branch stent against the LM wall.







Indications for PCI

▪ Favourable for stenting-

▪ Low-risk patients

▪ good LV function 

▪ non-distal 

▪ non-calcified LM stenosis

▪ ostial LM lesions and mid-shaft LM lesions 

▪ very few additional lesions on the other coronary vessel 
(low or intermediate SYNTAX score).

 These patients have been shown to have excellent 
outcomes following LM stenting.



Percutaneous coronary intervention 
could be considered in

▪ elderly patients 

▪ patients with small left circumflex artery

▪ patients without any complex additional lesions (low or intermediate

SYNTAX score)

▪ non-diabetic patients

▪ poor surgical candidates

▪ distal coronary disease unfavourable to CABG

▪ high surgical risk (high EuroSCORE)

▪ co-morbidity (chronic obstructive lung disease)

▪ emergency clinical situation, i.e. acute LM occlusion



CABG

▪ patients with heavy calcified LM disease

▪ reduced LV function

▪ diabetic patients particularly with insulin-dependent 
diabetes

▪ MVD suitable for CABG (particularly with low EuroSCORE). 

▪ distal LM bifurcation lesion with reduced LV function or 
with occluded RCA or with additional complex lesions on 
the other coronary vessels (high SYNTAX score)







Conclusion

▪ Stenting of ULMCA stenosis can be performed with good 
results in carefully selected patients.

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

▪ Stenting of non-distal LM can be achieved without major 
technical difficulties and with good immediate- and long-term 
results

▪ Stenting of distal LM lesion is a true technical challenge.

▪ For the UPLM bifurcation, single stent strategies are still 
preferred and should yield acceptable results for >80% of 
cases.

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



Results with drug-eluting stent  









LMCA stenting style



Bifurcation stenting



Adjust 

▪ IABP

▪ DAP

▪ Start with protected one

▪ Rotational artheroctomy(Debulking)

▪ IVUS

▪ FFR

▪ Cutting Balloon

▪ FU angiograghy



PRIMARY PCI

Hemodynamically
Unstable 



iMPORTANT

▪ Lesion significant(Clinical Ass./CAG/FFR/IVUS)?

▪ CABG vs. PCI(multiple /complex lesion/EF%)

▪ Is it distal?

▪ Stent (Expert/stent type/implant style)

▪ Reference

▪ Where is the ostium?



THANK YOU FOR YOUR 

KIND ATTENTION!  


