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Medicine by John Grauerholz, M.D. 

Shock wave of the future in medicine? 

Further research developments indicate the tremendous savings 
in cost possible in high-technology medicine. 

Shock waves have been a source of 
interest and debate since the 19th-cen
tury physicist Bernhard Riemann pre
dicted their existence in an 1859 paper 
and was roundly attacked by the lead
ing British physicists of his day who 
proved on the basis of classical New
tonian-Maxwellian physics that such 
waves could not exist. Reality, as it 
has a habit of doing, intervened into 
the debate, on Riemann's side, and 
shock waves became an acknowl
edged fact. 

Subsequent research in aerodyn
amics, explosives, and especially in 
inertial confinement fusion has laid 
heavy emphasis on the focusing of 
shock waves to obtain high compres
sion of matter without the heating 
which accompanies other methods of 
compression. Two recent develop
ments in the field of medicine are in
dicative that a revolution in medical 
and surgical treatment would result 
from a major research effort in this 
area. 

The first development, of relative
ly lesser importance, is the approval 
by the Food and Drug Administration 
of a device called a lithotripter, which 
focuses shock waves on kidney stones 
and crumbles them into sand-like par
ticles that can be passed in the urine. 
The patient reclines in a tub of water 
and the shock waves, generated by a 
spark between two electrode tips sit
uated in a concave metal reflector, are 
focused on the stone by two X -ray ma
chines. Since water and body tissues 
have the same acoustical properties, 
they are unaffected by the shock 
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waves, whereas the more brittle stone 
crumbles. 

The machine, developed by Dor
nier System of West Germany, could 
save approximately $2,000 per case as 
compared to surgery. It is estimated 
that it would be effective in 80-90% 
of the 100,000 kidney stone opera
tions that are done each year in the 
United States. It is estimated that 100 
such machines, properly located, 
costing a total of $170 million, could 
save $2,000 per case on 80,000 cases 
in one year and thus essentially pay 
for themselves in their first year of 
operation. 

. 

A much more significant devel
opment is unfolding in the area of laser 
surgery of coronary artery disease, one 
of the leading causes of death and dis
ability in the United States. A new 
laser, known as an excimer or excited
dimer laser, eliminates the problems 
which make current medical lasers un
suitable for treatmp-nt of coronary ar
tery disease. 

Most medical lasers generate heat 
in the tissues on which they are used 
and this heat is used to destroy the 
tissue, in the case of tumors, or to 
coagulate or weld the tissue, as in the 
treatment of retinal detachment in the 
eye. One condition in particular, dia
betic retinopathy, was untreatable 10 
years ago; now lasers seal the hemor
rhaging blood vessels that once lead 
inevitably to blindness. 

The problem with this heating ef
fect in blood vessels is that it increases 
the tendency for blood to clot at the 
treated site, which is precisely what 

must be avoided in coronary arteries. 
The other problem is perforation of the 
delicate arteries by the laser energy. 

The excimer laser produces short, 
intense bursts of ultraviolet light which 
shatter the molecules of the atheros
clerotic plaque without heating the 
surrounding tissue. The bursts of light 
create shock waves which break the 
chemical bonds of the plaque mole
cules, vaporizing the plaque into car
bon dioxide, hydrogen, and other 
fragments. Each burst cuts away mi
crons (one-thousandth of a milimeter) 
of tissue with great precision, thus re
ducing the possibility of perforation. 
The pulses are extremely short, last
ing from lO-billionths of a second to 
100-billionths of a second. 

The laser is incorporated into a 1.5-
millimeter-diameter catheter contain
ing three bendable glass fibers, known 
as fiberoptic elements. One fiberoptic 
element carries the laser energy, an
other shines a light on the catheter tip, 
and the third provides a view of the 
area in front of the catheter. 

Estimated cost of the perfected 
laser-fiberoptic device is $100,000, 
and a patient could have his coronary 
arteries cleaned out in a few minutes 
and might not even have to stay over
night in the hospital. When one con
siders that 170,000 patients under
went coronary-artery bypass surgery 
in 1982, at an average cost of $20,000 
a person, the potential savings are 

enormous. More importantly, a great 
many patients who could not tolerate 
surgery because of the severity of their 
disease could be treated by this meth
od. Thus a great many "cardiac crip
ples" could be offered something oth
er than the tender mercies of opiate 
overdose in a hospice or the starvation 
recently proposed by Colorado Gov. 
Richard Lamm and the New Jersey 
Supreme Court. 
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