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varieties-as poliomyelitis is still common.f The problem in these patients is
not the spinal deformity alone; there is also the interference with respiratory
function because of the paralysis of the intercostal muscles. These patients
should be treated surgically with or without instrumentation but as early as
possible to improve respiratory function. Their curves are very flexible and
amenable to correction, if treated early. Untreated, the appearance can
become grotesque with the thorax almost telescoping into the pelvis.

The aetiology of idiopathic scoliosis, whether it is due to abnormality of
growth or a subclinical neurological condition, is still debated. Similarly, the
time and nature of the insult during foetal life which leads to the congenital
deformity needs to be investigated.
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Lasers in Cardiovascular Disorders----- .........-..-.......~~- ..,..-~-.•..

The increasing use of lasers is set to revolutionize the management of cardio-
vascular disorders. There is already considerable experience in treating vascular
diseases with lasers and their application in percutaneous coro~ary angio~
is being intensively investigated.l-? Other potential uses of lasers" include
arrhythmia ablation.' treatment of congenital obstructive vascular lesions such
as coarctation of the aorta" and pulmonary atresia, reconstructive vascular
surgery' and non-invasive evaluation of the microcirculation by the laser doppler
technique.

A variety of clinical laser sources and delivery systems are now available.
The catheter devices utilize Nd:YAG (Neodynium: Yttrium-Aluminium-
Garnet), Argon and Excimer laser sources which can be delivered by flexible
fibreoptic systems with or without a metal cap or a laser balloon directed at
remote intravascular targets. The excimer laser cuts through tissues without
creating thermal injury and thus does not produce vascular spasm which occurs
in smaller vessels when ~4f.lmLA.rgQnare used. A rigid delivery system
restricts the use of carbon dioxide lasers to vascular surgery.

Scientific interest in the use of laser for removal of vascular obstructions was
aroused after Gruntzig demonstrated in 1979 the feasibility of percutaneous
transluminal balloon coronary angioplasty." Though balloon angioplasty has
been successful in the treatment of high grade stenosis, it cannot be used to
treat chronic total occlusions. Animal experiments followed by clinical studies
have shown that laser angioplasty can treat totally occluded vessels. Recent
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studies in animal models, with follow up angiography and histology, have
demonstrated better long term patency with laser thermal angioplasty than
with conventio~l balloon an.£igQlastL which has persistently high recurrence
rates130%). While the immediate enlargement of the luminal diameter seen
on angiography was similar after both procedures, the vessels treated with laser
probe devices had less restenosis. Perforation of larger arteries after the use of
laser probes was about 20%. Histological studies 4 weeks after laser procedures
have shown a larger lumen, minimalthrombosis and very little smooth muscle
proliferation. In contrast, vessels treated with balloon angioplasty have shown
evidence of previous fracture and dissection of the vessel wall with ongoing
thrombus formation and fibrocellular proliferation which leads to restenosis.
With laser recanalization of high grade stenotic lesions and total obstructions,
there is partial laser vaporization or removal of the atherosclerotic material. In
addition there may be thermal effects on the arterial wall that inhibit platelet
accumulation or smooth muscle proliferation.

The safety and efficacy of this technique in opening occluded ilio-femoral
arteries was demonstrated in 219 patients treated in 10 medical centres in the
USA.! This led the Food and Drugs Administration, USA to approve the use
of laser probe devices for peripheral arterial lesions considered difficult or
impossible to treat by conventional methods. The long term results of
peripheral vessel laser angioplasty have shown a l-year recurrence rate for
stenosis and short 1-3 em occlusions to be 5% and 7% respectively." These
results are better than those of balloon angioplasty (20% to 28% for stenosis
and 20% to 30% for short occlusions). Laser angioplasty has a l-year recurrence
rate of 24% for 4-7 em lesions and 42% for occlusions longer than 7 em, while
lesions longer than 3 em treated by balloon angioplasty have a recurrence rate
of 50%.9,10

With the present fixed size laser metal probes and sapphire tips the diameter
of the recanalized channel is limited by the size of the device. Thus, laser
angioplasty has to be followed by conventional balloon angioplasty with its
inherent problems such as fracture and dissection of the arterial wall. Experi-
mental studies clearly indicate that intimal and medial tears after balloon
angioplasty are associated with greater platelet accumulation. Therefore, 'sealing'
the vessel wall may reduce platelet and fibrin accumulation and lead to less
abrupt closure and restenosis. A low level Nd:YAG laser device emitting
energy from a fibreoptic source with a diffusion tip positioned inside a clear
balloon catheter may be able to leave behind a smoother intimal surface. Thus,
laser balloon catheters may have a role after balloon angioplasty.

The technique of peripheral laser angioplasty cannot be easily extrapolated
to coronary arteries. Human coronary arteries are small, thin walled and
tortuous, and heated metal caps frequently cause coronary spasm and formation,
of a thrombus. In spite of these problems there is a lot of enthusiasm for laser
coronary angioplasty. Percutaneous coronary laser angioplasty requires
catheters with good flexibility, trackability, low profile and central lumen
design. Initial applications in animals and in humans showed a high incidence
of dangerous complications such as coronary artery perforation, thrombosis
and myocardial infarction, which are gradually being overcome with increasing
experience and better assembly design. The results of 46 cases reported in 3
recent series showed that there was failure to recanalize in 10.8%, abrupt or
early closure in 6.5%, perforation in 4.3%, distal embolization in 2.1 % and
restenosis in 10.8% .11-13These studies had heterogeneous patient groups and
employed variable protocols. However, percutaneous coronary laser angioplasty
is likely to remain an experimental tool in the immediate future and large multi-
centric studies are needed to define its clinical utility.

Laser beams can also be introduced into coronary arteries intraoperatively
to recanalize diffusely diseased vessels before bypass grafting. Successful laser
coronary endarterectomy has been reported in a series of 12patients. 14However,
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postoperative angiography revealed a patency rate of only 76% in laser treated
arteries. Wider application of intraoperative coronary laser endarterectomy
will require better guiding systems and methods to prevent thrombosis.

Laser energy has been used to ablate the necrotic areas in the heart which
generate ventricular tachycardias and also accessory pathways responsible for
refractory supraventricul<lf taChycardias.3 Though the results are promising
more studies are needed to define the precise advantages of laser therapy in
arrhythmia management over the already existing methods.

The use of cardiovascular lasers in India has not yet been reported. Diffuse
atherosclerotic obstructive disease in peripheral arteries is frequently seen.
The disabling symptoms of these patients are not amenable to conventional
methods of treatment and need to be considered for laser recanalization. Two
unusual vascular diseases commonly seen in India are non-specific aorto-arteritis
and inferior vena caval obstruction. Although the aetiology of both these
conditions is far from clear, the end result is thrombotic obstruction of large
vascular channels. The available methods of treatment including surgery-
placing bypass conduits across the obstructed segments-may not always be
possible and the grafts have a high incidence of reocclusion. Laser angioplasty
techniques which have shown promise in recanalizing chronic atherosclerotic
lesions may be the solution to these problems.
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