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Transmyocardial Perfusion due to Angiogenesis

Mr. Chairman, members and guests,

Dr. Cherian from India presented the interesting clinical outcome after
Transmyocardial Laser Revascularization (TMLR) procedures. There are some
arguments about the mechanism of TMLR, but we started a clinical trial of TMLR in
Japan in 1997. I would like to discuss the published data and our findings.

In 1967, Professor Sakakibara at the Heart Institute of Japan, Tokyo Women's
Medical College, developed a new method to introduce blood from the aorta to the left
ventricular wall by making a channel (Figure 1). The idea was excellent, since the
channel received blood at the same pressure as the coronary arteries, and it was patent
two months after the procedure in a canine study.

The idea, to allow the ischemic myocardium directly to contact the oxygenated left
ventricular blood through the channels made by TMLR, originated from the observation
of the spongy myocardial structure of the reptilian heart (Figure 2). Fishes, amphibians
and reptiles have a spongy myocardium, with different configurations compared to the
human solid heart. The ventriculogram of these creatures is different from that of human
(Figure 3).

The channel wall made by laser is thrombogenic since it is not covered by endothelial
cells. We took one patient directly from the OR to the catheter lab and performed left
ventriculography. We observed no open channels one hour after TMLR (Figure 4). In
another TMLR case, a shunt from the septal branch of the left coronary artery to the left
ventricle was formed after the procedure (Figure 5). We suspected that whether we hit a
small septal branch of the left coronary artery with the laser. As a result, we found that
the patient developed a fistula which worked as a meaningless shunt and the shunt blood
flow was opposite to our desired direction.

We often observe natural coronary collateral growth angiographically in patients
with ischemic heart disease. This patient had CABG with LITA 24 years ago (Figure 6).
The left coronary artery was occluded but the graft was still patent and good collateral
circulation was maintained. It is well known that the heart is an organ rich in endothelial

cells (Figure 7).



When channels were made using a high-power water jet loaded with physiological
saline in a canine study, the channels were patent at 7 days and their wall was
endothelialized without scar formation (Figure 8). However, these channels were closed to
the left ventricular cavity.

In another canine study, in an acute myocardial infarction model with bone marrow
injection into the myocardium, endothelial cell mitosis was accelerated (Figure 9). In the
same experiment, basic fibroblast growth factor was positive immunohistologically
(Figure 10).

Unfortunately, there are only a few published reports of the histological findings
after TMLR in the literature. These reports mainly discuss the patency of channels. Dr.
Cooley showed some postmortem pictures after TMLR, a few capillaries were observed in
the dense scar tissue (Figure 11).

In a clinical study of gene therapy with VEGF, as a complication, spider angioma
was reported in the Lancet by Dr. Isner (Figure 12). In the angioma lesions, CD31 and
PCNA were positive immunohistologically. This was due to active angiogenesis and it was
suggested that this method really worked by inducing angiogenesis. In the August issue
of the Nature Medicine, the effect of autologous myoblast transplantation was reported by
Dr. Taylor (ref. 1). Gene therapy and myoblast transplantation may be more effective
than TMLR therapy.

Recently, it has been reported that the effect of TMLR is due to denervation or
placebo effect (ref. 2), and until now, the exact mechanism of TMLR has not been

determined. I feel this is the time to consider why and how we need TMLR.
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Endothelial Cell Coverage of Channels by Water Jet
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Transmyocardial Laser Revascularization;
Anatomic Evidence of Long-Term Channel Patency
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Fig. 1 Laser channel connacting to the endocardial surface:
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Cooley DA et al. Tex Heart Inst J . 21:220, 1994
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Clinical Evidence of Angiogenesis After Arterial Gene
Transfer of phVEGF , in Patient with Ischamemic Limb

Figus Spider angioma and Immunostaining
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sexiicns stained with antibady to endotheltal antigen 031 show vascularity of lesion, while 3cbin of adjacent section for proliforating cell nuctear
antigen [PCKAJ snows extent of rolferotive acthity among endothelial ceils In lesion.

Isner JM et al. Lancet. 348:370, 1996
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