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Case # 1  

• Male, 52 YO
• NIDDM, COPD, HLP
• CVD (TIA x 2 in 2008)
• CABG at Centenial in 1999

• LIMA-LAD, RA-Y-D1
• fRIMA-PDA
• SVG-Y-OM1/2



Case # 1  

• Cath 2001 and 2003
– Patent LIMA-RA/SVG-OM/fRIMA, occluded 

SVG-OM 

• PCI in 2004
– 80% distal RCA stenosis
– 3.5 x 16mm Taxus Express-2 stent 
– No targets for bypass or PCI on lateral wall



Case # 1

• Continue having angina after stenting

• Did well for a while

• Angina progressed to rest pain

• Nuclear study demonstrated viable 
myocardium on lateral wall



Surgical Technique
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Survival

• Is there any survival benefit with 
TMR compared to medical 
management ?



Survival

Allen et al. NEJM 1999



Relief of Angina

Frazier et al. NEJM 1999

• Is TMR an effective treatment to 
relieve angina ?



Relief of Angina

Frazier et al. NEJM 1999



Fig. 1. A,

Fig. 1. A,  Preoperative Canadian Angina Class in 20 
patients. B, Postoperative Canadian Angina Class in 11 
patients with at least 3 months' follow-up.

Angina Class 
Pre and post TMR

Horvath et al. JTCV Surg 1997



Angina class at follow-up

• How durable is the relief of angina 
in patients treated with TMR ?



Angina class at follow-up

Horvath et al. Circulation 2001

CO2 Laser



Quality of life

Horvath et al .Circulation 2001



Event Free Survival

Frazier et al. NEJM 1999

• MI
• Unstable Angina
• Class IV Angina



Perfusion Scans
Reversible Ischemia

• Can TMR improve perfusion in 
ischemic myocardial segments?



Perfusion Scans
Reversible Ischemia

Frazier et al. NEJM 1999



Improved Wall Motion

Rest                Peak Dobutamine
Before TMR
After TMR

• Is there any improvement in 
myocardial contractility treated 
with TMR ?



Improved Wall Motion

Donovan et al. JACC 1997

Rest                Peak Dobutamine
Before TMR
After TMR

• Increased contractile reserve
• Increased ischemic threshold



Randomized Trials

Bridges et al. Ann Thorac Surg 2004



CABG + TMR

• Can we perform a CABG combined with 
TMR (same procedure) in an area where a 
bypass graft can not be done because of a 
poor surgical target?



CABG + TMR

Allen et al. JTCV Surg 2000



CABG + TMR

Allen et al. JTCV Surg 2000



Recommendations for TMR

• TMR as Sole therapy:
Level I, Level of evidence A

• TMR as adjunct therapy
Level IIa, Level of evidence B

Bridges et al. Ann Thorac Surg 2004



TMR : Indications

• Chronic Stable Angina (Cass III or IV)
• Reversible ischemia on Stress Test
• Failure of medical therapy
• Anatomy not amenable to 

• CABG
• PCI



TMR: Contraindications

• Low EF (< 25%)
• Recent MI
• Unstable Angina
• AMP = 0
• Cardiogenic Shock
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