FUTURE TECH

Laser beams make a play to replace the scalpel, the dental drill, and the X ray

Dentistry by Laser Light

WH BN TR
patients hare

surveyed by the American Dental As-
sociatiom use lasers for surgical price-
dures. The steep cnst and limited
applicatinns of early dental lasars have
left many of them skeptical. But the tide
is turning, as designs have improved
and the Food and Drig Administratiom
hias certified lasers for move applica-
Homs, T 1990 the agency alloweed lager
cutting of soft tissue such as gums. Tn
19e7 the FIIMA approved lasers that re-
mwvi looth decay and carlier this vear
paves the thumbs up te laser treatments
for root canals and other hard-tizaue
procedures, Meanwhile, enginesrs are
strivimge ko transform the laser into an
all-prurpase dental ol useful for every-
thing from treating gum dissase to find-
ing cuvitivs belfore they surface.

Sl Tasers recuine a hefly investren
in eequipment and training, Biolse Tech-
nedlegy of fan Clemente, Califrnia, the
larpest manufactarer of dental lasers in
the United States, charges 549,900 for
its top-of-the-line Waterlase system.
That's a tough sell in a market where
st dentists are acoustomed to work-
ing with drills that wse § 150 tungsten-
carbide bits. To make matters worse,
lasers suitable fir cotling myms are gen-
erally mot useful for nicking aveay at cav-
thies, and vice versa, becanze of the
phyaics of hovw lasers do their joh.

A tental laser shines a powerfil heam
through a fiher-optic cable connected

TETRICHARI HAMSER GOSN AFTER & CAVITY OR CLEARS A ROOT CANAT IS
Iy hear a thing. Tnstead of a whiny turhine drill, he uses a flash of
lazer light ta hlast : away hm of dentin and enamel, Hansen, directar of the Cen-
ter for Advanced Mentistry in Fullertom, California, is convinced that the laser
is the dental tool of the future—precize, inherenty sterile, less painful, and per-
hapa less damaping to teeth. Abovee all, he says, it puts the person in the chair at
easer "What patients like most, of conrse, is that the laser is silent”

Fovr novw, this 15 atill @ rare luxury, [ust 3.5 percent of the 7,55% dentists recently

ta a hand piece resernbling a standard
drill, The bearm emerges from the tip,
shining onto the tooth or gums, Water
malecules there absorl the energy from
the heam and convertir inta heat that
cuts ar abrades. Bur the hest way to im-
part eneryy to the water malecules de-
pends on the tvpe of tissue, | he infrared
Feam from an erbinm laser 15 absarhed
efficiently by the taath Tt paotly biv the
prms. The blue-green light of an argon
laser reacts more efficiently with he-
meyrlevhing, s it cuts gnimas effectively and
helps halt bleeding. Different jobs, there-
fore, call for different lasars,

Riokise has alveady developed one so-
luatinm. The company’s Waterlase ma-
chine does not shont a laser directly
anto the tonth or sums. Instead, the
e energizes a sprav of warer draplers,
which hlasts the surface and scours away
dizeased ar decayed tissue, This tech-
nige addresses concerns that shining
a lager dirvectly on a tooth can generate
t*.rmngh heat to harm the enamel, Lar-
lier this year the UDA sanctioned ¥Wa-
terlase for bnth anft- and hard-tissue
wark in ront canals and jaw surgery,
eith Murray, 3 lazer physicist at MARA
Langley Research Center in Hamptos,|

Virginia, is waorking on a more clegant|

appriach. He has designed an adjustalile
laser that can switch instantly hetween
sorft-tissue and hard-tissue wavelengihs,

& YWhile patienis nppreciate {he guiet, lasers have other

appealing gualilins tn dantisis. The infense beams of
light steriliza tissus as they go. They can speed up taoth
whitening. And lasers help make dentisiry move precise,

& for instance, by allowing very eentrolled tooth honding.

ither researchers ave bypassing the
difficulties of laser drilling and con
centrating on sofl-tissue applications,
where lasers affer some significant ben
efits, Lasers cauterize incisions, reduc
ing bleeding and infection, sealing off
nerve endings, and minimizing post
operative pain. Brian Wilson, a bio
physicist at the University ol 'loronto,
is expanding the repertaire of soft
tissue lasers to include applications tor
severe auim disease, which affects 5 to
20 pereent of all Americans, especially
teenagers and voung adults.

Narmally, dentists clean out infec
tions belween the teeth and gums by
making an incision and inserting pel
lets of antibiotics. Instead, Wilson pro
poses using lasers and other Beht sources
for photodynamic therapy. originally
developed in cancer treatiments, The
dentist would inject the infected parts
of the gums with g dve molecule that
remaing inert until iluminated with a

laser or ather light source, Onee ener
gized, the dyve forms singlet corveen, a

reactive molecule that kills bacteria.
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Alan Goldstein, a dentist In New York Cily, uses a pulsed laser (left) to perform soft-
tiszue work such as reshaping gums. A guiding red laser beam marks the invisibla
surgical heam. Digital controls (right) regulate the power and frequency of each pulsa.

“This process does away with compli-
cated, painful surgery. Also, the dye is
natan antibiotie, so 1 don't helieve bag-
teria will becomie resistant,” Wilson says,
[n a recent lab test, photodynamic the -
apy killed 999 percent of Psetidemioneas
gingivalis—one of the bacteria that cause
mingivitis—in L minutes. Clinical Lri-
als are scheduled for later this vear,
Lasers might also be usetul for diag-
noses, “With fluoride treatments and
ather improvements, we rarelv see big
gaping holes in people’s teeth,” savs An-
dreas Mandelis, an applied physicist
warking on lasers at the University of
Toranto, These days, most patients show
up having anly tiny pits in their tootl
enamel. [lenrizts can halt these nascent
caries with o polymer bonding agent,
hut anlv if they can spot the damage. In
2000, Kavo, a medical-imaging com
pany in Germany began selling a simple
decay detector in the United States that

supplemnents comventional X rays and
U denlists sharp explorer prabe, Called
Dragnodent, the $2,800 machine illu-
utdnvales Lhie lecth with a low-poser red
laser und measures whether the enamel
glows, ar luminesces, in response—a
sigoeol hacterial depradation, Ahout
3,500 unils are 0 use I this conntrey,
[DHagneden | can distinguish hetween
slains and incipient cavities, but it can-
e lowate decay more than abour one-
tently ol an inch into the tooth, becanze
laser light is casily scattered. Mandelis
wod Torvmte dentist Stephen Ahrams
are developing a more effective lager-
luminescence cavity detector by laak-
ing al thermal effects as well. Their
lechnique was a longer-wavelength in-
[frared laser beam, which heats the tooth
inn aleliticon e making it glow. Heat does
nol sealler as readily as lighe, so the
thersnal energy can penetrate through
the coaned, exposing changes in com-

posilion. An infrared detector measures
haw the heat travels through the woll
fwhile a light sensor picks up the Quo-
rescent signal. The combined infor-
mation allows a three dimensional Lok
ar the tooth, “It is more accurate than
dental X rays, without the side elliects,”
Abrams savs. Mandelis's group has ex-
perumented on only extracted tecth,
but he expects a commercial device Lo
be available inabout five vears.

What will the world of woth care look
[like then? Some dentists wonder how
much will have changed. “Lasers are nol
the panacea that has been presented in
the media 1t a new and potentially
promising technology that will need
several vears of reseanch and lmprove-
ments before Ul teel confident using it
ot my patients,” says Jerry Gordon, a
dentist in Bensalem, Pennsvlvania, Bul
Hichard Llansen thinks laser precision
will apark a revolution. "What we've
done in the last few vears with lasers is
to prevent the need for root canals,” he
savs, “Soon we may be able to eliminate
most adult dentistry entively” =
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