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The Top Ten Myths
About CO, Lasers in Dentistry

dioxide (CO,)

lasers have been used

for intraoral procedures
gsince 1964. There is more than
45 years of peer-reviewed litera-
ture advocating the use of CO,
lasers for dental use; unfortu-
nately, there is also a great deal
of misinformation about the CO,
wavelength. The purpose of this
article is to use peer-reviewed
literature to address the 10 most
common myths about CO, lasers
in dentistry.

arbon

Robert A.
Convissar, DDS

MYTH NO. 1
The CO, laser is too powerful for
general dental use. A high-school
physics textbook provides the
scientific rationale for refuting
this myth. Figure 1 shows the
electromagnetic spectrum, from
the ultrashort, ultrapowerful
gamma rays to the ultralong tele-
vigion and radio waves. The left
side of the electromagnetic spec-
trum is the ultraviolet part of the
spectrum. This part of the spec-
trum consists of very short wave-
lengths—including gamma rays

and x-rays. An inverse relation-
ship exists between wavelength
and energy; therefore these ultra-
short wavelengths contain the
most energy of the entire electro-
magnetic spectrum. The wave-
lengths in this part of the spec-
trum are potentially carcino-
genic and mutagenic. Moving
from left to right, the ultraviolet
part of the spectrum passes into
the visible part of the spec-
trum—the part of the spectrum
that is visible to the human eye.
These wavelengths, in increas-
ing length (and therefore in
decreasing energy) are violet,
blue, green, yellow, orange, and
red. Past the visible red part of the
spectrum is the infrared part of
the spectrum. This part of the
spectrum includes very long
(therefore very low energy) wave-
lengths—including radio, televi-
sion, shortwave, and microwave
radiation.

Figure 2 is a magnified ver-
gion of the near ultraviolet, visi-
ble, and near infrared part of the
spectrum. The near ultraviolet
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Figure 1. Electromagnetic Spectrum. Wavelength scale in
pm.
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Figure 2. Close-up of the electromagnetic spectrum—note
that the CO, wavelength is at the far right end of the infrared
spectrum. This part of the spectrum contains longer wave-
lengths with less energy. All of the other dental lasers cur-
rently in use (Erbiums, diodes, Nd:YAG) are shorter wave-
length/higher energy.




part of the spectrum includes
excimer lasers, which are used
by ophthalmologists for corneal
reshaping. The visible part of the
spectrum includes the argon
lasers, used primarily for laser
curing of dental materials and
for vascular malformations; the
frequency doubled neodymium:
yttrium  aluminum  garnet
(Nd:YAG) laser, also known as
the KTP lager, used primarily for
bleaching; and the helium-neon
(He-Ne) lasers, used as laser
pointers and as aiming beams for
lasers that are not in the visible
part of the spectrum. Passing
into the near infrared part of the
spectrum, diode lasers are found
at wavelengths between 810
and 980 nanometers (nm).
Proceeding further into the
infrared part of the spectrum is
the longer wavelength (therefore
less energy content) Nd:YAG
wavelength at 1,064 nm. Further
along the infrared part of the
spectrum are the even longer
wavelength (therefore less energy
content) erbium lasers, from
2,700 to 2,940 nm. Much further
along the infrared part of the
spectrum is the CO;, laser, at a
much longer (therefore much
less energy content) wavelength
than any of the other dental
laser wavelengths,

Many dentists mistakenly
believe that CO, lasers are too
powerful to use in general den-
tistry or periodontal therapy.
However, as the electromagnet-
ic spectrum shows, the CO,
laser wavelength containg less
energy than any of the other
wavelengths used in dentistry.
The reason that CO, lasers
work so well can easily be
explained by laser-tissue inter-
action, Different tissues in the
body preferentially absorb dif-
ferent wavelengths. In order for
a wavelength to have a thera-
peutic effect, it must be well-
absorbed by the target tissue.
A wavelength that is poorly
absorbed hy its target tissue

will have very little therapeutic
effect. The CO, laser emits a
wavelength of 10,600 nm. Water
absorbs the 10,600 nm wave-
length extremely well. Since
oral soft tissue is 90% to 97%
water, the CO, wavelength is
the wavelength that is best
absorbed by soft tissue. The CO,
wavelength is not the most pow-
erful wavelength; it is the most
efficient wavelength for use in
soft tissue in dentistry due to
its superior absorption by soft
tissue.

In his discussion of laser-
tissue interaction, Dederich!
emphasizes this point by stating
that the CO, laser energy is so
well-absorbed when compared
to other wavelengths that “virtu-
ally none penetrates beyond 0.1
mm.” His comparison of extine-
tion depth (depth beyond which
90% of the energy of a particular
wavelength is absorbed by tis-
sue) shows that the extinetion
depth of Nd:YAG is 1 to 8 mm,
compared to only 0.03 mm for
CO,. This comparison of ex-
tinction depths proves how effi-
cient—not how powerful—the
CO, wavelength is when com-
pared to any other soft-tissue
wavelength used in dentistry.

MYTH NO. 2
Periodontists in general, the
American Academy of Periodon-
tology (AAP), and the Journal of
Periodontology specifically have
nothing good to say about COq
lasers. Peer-reviewed papers by
some of the leading periodontists
in the United States, including
certain articles published in the
Journal of Periodontology, chal-
lenge this myth. More than 25
years ago the advantages of
CO, laser periodontal surgery
were enumerated by many dif-
ferent periodontists. In 1985,
Pick, et al? described the ad-
vantages of using a CO, laser for
almost completely dry, bloodless
surgery; reduced surgical time;
the ability to coagulate, vapor-
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ize, or cut by varying the power;
instant sterilization of the area,
decreasing the chances of bac-
teremia; no mechanical trauma
to the surgical site; prompt heal-
ing with minimal postoperative
swelling and and
appearance of greatly reduced
postoperative pain. In a subse-
quent paper, Pick and Pecaro?
stated that the CO; laser is easi-
er to use than a scalpel in many
areas of the mouth, and that the
CO, laser offers a viable, and in
many cases improved, alternative
to the scalpel.

Israeld listed the advan-
tages of CO, laser surgery as:
control of surgical and post sur-
gical bleeding; less adjacent
tissue damage; reduced post-
operative edema; decreased
postsurgical pain; better access

scarring;

to some surgical areas; and
decreased or eliminated wound
contraction and scarring. He
lists indications for the CO,
laser use as: gingivectomy; gin-
givoplasty; frenectomy; de-
epithelialization; distal wedges;
coagulation of graft donor sites;
removal of papillomas; and
treatment of fibromas, pyogenic
granulomas, lichen planus, ker-
atic lesions, inflammatory pap-
illary hyperplasia, and hemor-
rhagic in dental
patients.

The Research, Science and
Therapy Committee of the AAPS
released a blue-ribbon panel
report on lasers in dentistry in
2002 and listed clinical applica-
tions for the CO, laser as: gin-
givectomy, frenectomy, excision
of soft-tissue pathology, and for
de-epithelialization of flaps dur-
ing and after surgery.

The AAP Academy Report
on lasers in periodontics, pub-
lished in the Journal of
Periodontology in 2006, stated
that the CO, laser is well suited
for soft-tissue surgery.®

Figure 3 shows a preopera-
tive view of an adolescent
orthodontic patient with hyper-

disorders

Flgure 3. Preoperative view of an ado-
lescent orthodontic patient with hyper-
plastic ginglva.

Figure 4. Immediate postoperative
view of adolescent orthodontic patient.

T

Figure 5. Two-week postoperative view
of the maxillary arch of the adolescent
orthodontic patient. Note the excellent
healing and natural gingival contours.

trophic gingiva, Figure 4 shows
an immediate postoperative
photograph of the patient after
treatment with a CO, laser, and
Figure 5 shows a 2-week post-
operative photograph of the
completely healed surgical site,
Note the normal tissue contours.

Many dentists are quite
proficient with scalpels, and do
not feel the need to change from
a tried and true sealpel tech-
nique to a laser technique
unless there is a marked in-
in beneficial results.
This leads to discussion of myth
No. 3.

crease

MYTH NO. 3
There is nothing a laser can do
that can’t be done with a scalpel.
A review of the peer-reviewed
literature indicates that there
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are some things that a laser can
do that are superior to scalpel
surgery. One goal of periodontal
surgery is the regeneration of
osseous structure and creation
of a true soft-tissue connection
to the root surface, rather than
a long junctional epithelium.
Many practitioners use a vari-
ety of membrane barrier tech-
niques to prevent the epitheli-
um from growing faster than
the connective tissue. The prin-
ciple of epithelial exclusion has
been included in the periodontal
literature for more than 50
vears.” The use of membrane
barriers to retard the growth of
epithelium has been common for
more than a decade.® Exclusion
of the epithelium allows the con-
nective tissue to grow, which
results in new soft-tissue attach-
ment to the root surface.

The first experimental use
of the CO, laser in flap surgery
instead of membrane barriers
for de-epithelialization involved
monkeys. Infrabony defects
were artificially created bi-
laterally using elastics. The CO,
laser was used on one side for
de-epithelialization. Histological
evaluation of the tissue showed
that the CO, laser safely
delayed epithelial growth for 14
days when compared to the
control side. The authors con-
cluded that this technique was
less technically demanding and
more time efficient than other
currently known methods of
epithelial retardation.?

This CO, laser research
was continued with beagle dogs
with artificially created class II
furcations hilaterally. The con-
trol side was treated surgically,
with the use of ePTFE mem-
branes. The test side was given
the exact same treatment, with
the added step of CO, laser de-
epithelialization. At 4 months,
the animals were sacrificed and
subjected to histological evalua-
tion. The most notable histologi-
cal observation of the study was

on the laser treated side, where
there was an abundant forma-
tion of new cementum, several
layers thick. This finding was
consistent across all of the laser
treated sites when compared to
the control sites.10
This preliminary histologi-
cal regearch in 2 animal models
led to human studies. Centty, et
alll performed an in vivo study
involving patients with hilateral
periodontal defects, performing
conventional (blade) surgery on
one side, and laser de-epithelial-
ization on the other side. This
study found that the CO, laser
eliminated sulcular and gingival
(external) epithelium without
disturbing underlying connec-
tive tissue, although neither
laser nor blade eliminated all the
epithelium. The authors conclud-
ed that CO, lasers have little to
no effect on tissues beyond the
target, and CO, lasers appeared
to eliminate significantly more
sulcular epithelium than conven-
tional periodontal surgery. The
authors noted that CO, laser
technique will produce signifi-
cantly more necrotic tissue
adjacent to the wound area
than conventional periodontal
surgery, and that future long-
term, well-controlled quantita-
tive histologic studies are need-
ed to evaluate the effect of
repeated CO, laser de-epithe-
lialization of the gingival sur-
face of mucoperiosteal flaps at
intervals during the healing
period. However, it must be
noted here that this study was
performed with older gated-
pulse CO, laser technology,
which routinely charred tissue
and caused some tissue necrosis.
Such necrosis is not seen with
the newer generation ultra-
speed technology due to its high
peak power and short pulse-
width. This is discussed further
in myth No. 9.
Israel and Rossmann!?
published human case reports
utilizing the CO, laser for de-
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epithelialization, They conelud-
ed that CO, laser de-epithelial-
ization has shown the ability to
obtain clinical new attachment
with bone fill in previously dis-
eased sites. The authors believe
that this technique has shown
significantly better results than
those obtained through conven-
tional osseous grafting alone.
Israel, et al,!? building on previ-
ous studies, performed a pilot
human histological study of
laser de-epithelialization. The
study involved 2 patients and 6
mandibular incisors. The teeth
were splinted together and open
flap debridement was performed
on all teeth, and a notch was
placed in the teeth at the height
of the alveolar crest. The flaps
were sutured in place. On the
test side of the mouth,
trolled de-epithelialization of
the outer gingiva and inner gin-
gival flap was accomplished
with the CO, laser; de-epithe-
lialization was repeated on the
test side at 10, 20, and 30 days
postsurgically. The control side
received open debridement only.
At 90 days, block sections of tis-
sue were removed from the
patients for histological analy-
sis. In the control teeth in both
patients, junetional epithelium
extended the length of the root
to the base of the notch. On the
CO, laser treated side in one
patient, the major portion of
the notch was filled with con-
nective tissue and limited
repair cementum; this finding
was not seen in any control
teeth. In the second patient the
test site results were similar to
the control.

In his discussion of laser de-
epithelialization, Pick!4 states
that lasers used to de-epithe-
lialize flaps may lead to a more
predictable and desirable bone
and soft-tissue result, and that
the use of surgical membranes
may be eliminated.14

Multiple researchers using
3 models—beagles, monkeys,

con-

and humans—provide histologi-
cal evidence that the CO, laser
results in the formation of new
connective tissue and at least
limited cementum repair. The
Research, Science and Therapy
Committee of the AAP conclud-
ed that the CO, laser has been
shown to enhance periodontal
therapy through an epithelial
exclusion technique in conjunc-
tion with traditional flap proce-
dures, and when the CO, laser
is used to de-epithelialize the
mucoperiosteal flap during sur-
gery, it enhances reduction in
periodontal probing depths.5 It
must be noted that these results
are specific to the CO, wave-
length, and these results may
not be extrapolated or applied
to other wavelengths used in
dentistry.

MYTH NO. 4
CO, lasers might be fine for sur-
gical procedures, but they can-
not be used on root surfaces
without causing extensive char-
ring, cracking, and damage to
the root surface. The Journal
of Periodontology provides evi-
dence indicating that the exact
opposite is true. The application
of COq laser energy directly onto
root surfaces further increases
the success of periodontal sur-
gery. Crespi, et all® subjected 30
gingle rooted human teeth to
one of 3 procedures: hand scal-
ing and root planing; CO, laser
energy (defocused, pulsed mode)
combined with scaling and root
planing; and no treatment (con-
trol), then used a scanning elec-
tron microscope (SEM) to evalu-
ate fibroblast attachment to the
root surfaces. The laser group
shows the highest number of
fibroblasts attached to the root
surfaces, with the tightly
attached fibroblasts prevailing,
They concluded that the CO,
laser combined with mechanical
instrumentation constitutes a
useful tool to condition the root
surfaces and increase fibroblast

-



attachment to root surfaces.
This study also noted that the
CO, laser treated group did not
show any damage or morpholog-
ic alteration of the root surface.
Pant, et allé compared tet-
racycline, hydrogen peroxide,
citric acid, EDTA, and CO, laser
energy to condition root sur-
faces, with the goal of increas-
ing attachment of periodontal
ligament fibroblasts to perio-
dontally involved root surfaces.
A total of 84 teeth were studied,
using a SEM. CO, laser irradia-
tion was the most efficient,
showing consistently good cell
attachment, with the highest
mean values of attachment.
Crespi, et al'? surgically
induced 36 class III periodontal
furcations in beagles. All furca-
tions measured 3 mm deep
from the highest point of the
furcation to the alveolar bone
level. After a period of 6 to 8
weeks of plagque accumulation,
the mean depth of the defects
was 6.8 mm. At the bottom of
each defect, a notch was made
on the root surface to serve as
a reference point from which
expected regenerated tissue
would initiate growth. The bea-
gles were divided into 3 treat-
ment groups: periodontal sur-
gery including CO, laser treat-
ment of the root surfaces; peri-
odontal surgery including Gore-
Tex membrane placement; and
scaling and root planing. The
distance between the notch
level and the fornix was 6 to 7
mm in all 3 groups, revealing
“through and through” class IIT
defects at both buccal and lin-
pual sites. At 6 months post-
surgery the animals were sacri-
ficed and histologically evaluat-
ed. The results showed a mean
new attachment formation (as
measured from the notch level)
of 0.2 mm +/- 0.4 mm in the
Gore-Tex group; 0.2 mm +/- 0.5
mm in the scaling/root planing
group; and 1.9 mm +/- 0.5 mm
in the CO, laser group. The

authors concluded that CO,
laser treatment of class III fur-
cations induced formation of
periodontal ligament,
cementum, and bone.

Crespi, et all® continued
this line of
human studies involving teeth
with pocket depths of 6 to
9 mm, clinical attachment level
of 4 mm, and bleeding upon
probing in 3 patients. The pur-
pose of this pilot study was
to evaluate periodontal tissue
repair when treating severe
periodontal defects with CO,
laser application as an adjunct
to conventional periodontal sur-
gery. All patients in the study
had their pocket depths reduced
by 4 mm, and clinical attach-
ment gains of 3 to 5 mm. The
study concluded that CO, laser
treatment may induce pre-
dictable clinical improvements
when used as an adjunct to con-
ventional periodontal surgery.

Figure 6 is a maxillary sec-

new

research with

ond molar with a deep furcation
involvement between the buceal
roots. Figure 7 is the root sur-
face after a flap is raised. Note
the ball of diseased tissue in the
furcation between the buccal
roots. Elimination of this dis-
eased tissue is critical to the
success of the surgical proce-
dure. Figure 8 is the root sur-
face immediately after CO,
laser ablation of the diseased
tissue and treatment of the root
surface according to the proto-
cols of Barone, Crespi, and oth-
ers.15.19 Figure 9 is the surgical
site 3 months postoperative.
Note the complete healing of the
furcation area.

This research seems to con-
tradict older research and mis-
conceptions about the use of
CO, lasers directly on root sur-
faces. Earlier studies showed
cracking and charring of the root
surface when laser energy was
applied directly to the root sur-
face. The difference in results be-
tween the earlier studies show-

ing damage and the newer stud-
ies showing increased fibroblast
attachment is quite simple to
explain, The CO, laser was
invented in 1964. Its original
temporal emission mode was
continuous wave (CW); as long
as the dentist was pushing
down on the foot pedal, a CW of
energy was emitted from the
laser. Advances in CO, laser
technology created a “gated”
or “chopped” pulse emission,
where the CW was chopped
(gated) by a mechanical shutter
into packets of energy. The net
effect on the tissue, however,
was exactly the same. The
newer generation CO, lasers
have far more sophisticated
microprocessor-controlled tem-
poral emission modes, which
allow for much lower energy
densities per square centimeter
of tissue being irradiated. Ultra-
speed CO, lasers can generate
peak powers of over 320 watts
(W), with pulse widths as short as
0.2 milliseconds. These pulse
widths of from 0.2 milliseconds
to as much as 80 milliseconds
can be delivered in pulse speeds
of 30 to 80 microseconds. This
decreases the energy densities
(amount of energy absorbed per
square millimeter of tissue—
also called fluence) to the point
where damage to the root sur-
face does not occur.

This critically important
point of using appropriate ener-
gy densities to treat root sur-
faces was illustrated by Barone,
et al.1? They divided 30 teeth into
3 groups: CO, laser treatment
using 8-W CW focused; CO, laser
treatment using 2-W nonfocused,
pulsed at 4-Hertz, and; untreated
controls. Their results showed
severe damages to dentin sur-
faces such as heat cracking, fis-
suring, and pronounced rough-
ness in the CW group. However,
in the pulsed group the dentin
appeared as a melted layer,
with a flat, smooth surface and
apparent fusion of the surface of

Figure 6. Preoperative view of a maxil-
lary left second molar with a large furca-
tion involvement.

Figure 7. Flap opened over the tooth—
note the bolus of granulomatous tissue
in the furcation.

Figure 8. Laser used to denude the
root surface of diseased soft tissue.

Figure 9. Three-month postoperative
view of the healed surgical area—note
the healed furcation.

the smear layer, without caus-
ing any damages to the root sur-
faces. They then compared the
surface of the untreated con-
trols with the nonfocused laser
group. The control (untreated)
teeth showed residual bacterial
cells on the root surfaces. The
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laser pulsed group showed an
absence of residual bacterial
cells on all lased specimens.
This study illustrates not only
the importance of using appro-
priate laser energies in den-
tistry, but also how critically
important laser training is
when considering the purchase
of a laser. The most skilled den-
tists in the world will not
obtain the best results for their
patients unless they are proper-
ly trained to use the correct
instrument in the correct man-
ner with the correct parameters
for the specific procedure at
hand.

MYTH NO. 5
CO, lasers cannot be used near
implants, for fear that the
implant will de-integrate. This
myth is not supported by the
peer-reviewed literature. Deppe,
et al20 placed 60 implants in
beagle dogs and induced peri-
implantitis. The lesions were
then decontaminated via one of
3 techniques: Group 1—air abra-
sion alone; Group 2—air abrasion
in combination with CO, laser;
Group 3—CO, laser alone. He
concluded that the CO, laser is
safe and suitable for
implant gingival treatment. In
another study Stubinger, et al?!
again placed 60 implants in bea-
gle dogs and induced peri-
implant lesions, He divided the
60 implants into 3 groups as in
the previous paper. Four months
after treatment, the animals
were sacrificed and the man-
dibles evaluated histologically.
Group 1 showed minimal bone
formation. The laser treated
groups showed large amounts of
rapidly formed lamellar bone,
with active bone formation still
occurring. Some areas showed
evidence of new direct bone-to-
bone implant contact with no
intervening soft tissue. There
was no sign of thermal damage
to any of the laser treated
implants. Radiographically, the

peri-

amount of reestablished bone to
implant contact was significant-
ly greater in both laser treated
groups when compared to the
conventionally treated groups.
Stubinger, et al?! concluded that
laser-assisted decontaminated
implants showed reintegration,
and that CO, lasers can be
used for implant sterilization
and regeneration of moderate
amounts of bone. This compares
favorably to other laser wave-
lengths.

Schwarz, et al?? found that
erbium laser treatment of peri-
implantitis was not sufficient for
maintenance of failing implants.
Walsh23, Block, et al?4, and Chu,
et al?® all concluded that since
Nd:YAG ablates the titanium
on implant surfaces, transmits
heat to the bone, and pits and
melts the implant surface, it
is unsafe for peri-implantitis
treatment. Figure 10 shows gin-
gival swelling and peri-implanti-
tis around tooth No. 8. Figure 11
shows the healing peri-implant
lesion 48 hours after just one
laser treatment.

MYTH NO. 6
Even if CO, lasers are useful for
periodontics and implantology,
they have very little use in a
restorative or cosmetics-oriented
practice. Even if a general prac-
titioner refers 100% of periodon-
tal and implant treatment to
specialists, the use of lasers in
fixed and removable prosthetics
is more than sufficient to war-
rant an investment in this tech-
nology. A survey in May 200526
described how laser dentists use
their devices; 87% of laser den-
tiste use their lasers for cosmet-
ic gingival contouring, including
around crown and laminate
margins; 81% use their laser for
gingival retraction/troughing 26
Rice?? describes the use of CO,
lasers for sulcular gingivoplasty.

She lists many advantages of

laser use over conventional pro-
cedures, including a healthier
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implantitis on tooth No. 8. Note severe
marginal gingival swelling.
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Figure 12. Preoperative view of lin-
gually positioned canine tooth. A laser
gingivoplasty is planned to create a
more aesthetic smile line.

Figure 14. Preoperative view of 26-
year-old kidney transplant patient with
cyclosporine induced gingival hyper-
plasia. .

Figure 11. The 48-hour postoperative
view of healing peri-implant lesion.
Swelling is markedly reduced after one
laser decontamination procedure.

Figure 13. Postoperative view of res-
tored canine tooth. Note the excellent
emergence profile from the surgically
enhanced smile line.

Figure 15. Immediate postoperative
view of maxillary anterior gingiva.

gingival sulcus. Parker?® states
that laser gingival management
of prosthetic cases includes: re-
moval of excess or intrusive tis-
sue relative to restorative mar-
ging; enhancement of the aes-
thetics of a pontic space; and
establishment of increased clini-
cal crown length. His discussion
of lasers in prosthetics includes
illustrating the use of a CO,
laser for crown lengthening in
the aesthetic zone. Figure 12
shows a preoperative view of a
mandibular right canine that
is lingually erupted. A CO,
laser was used to resculpt the
marginal gingiva prior to place-
ment of a laminate veneer
Figure 13 shows the restored
tooth 72 hours after completed
treatment.

Convigsar and Gharemani??

- B

list many uses for CO, lasers as
an adjunct in removable pros-
thetic care, including: soft-tissue
tuberosity reduction; assistance
in torus reduction; removal of
epulis without scar or contrac-
tion of the vestibule; soft tissue
residual ridge modification; and
treatment of denture stomatitis.
Kesler®® and Pogrel® both
describe multiple uses for CO,
lasers in removable prosthetic
treatment, Whenever soft-tissue
procedures are involved in fixed
or removable restorative den-
tistry treatment plans, CO,
lasers may be used to enhance
the final result.

MYTH NO. 7
CO, lasers are good for gross
debulking, but are useless for
fine tissue procedures such as



Figure 19. Aberrant mandibular
frenum,

\ Y ‘
Figure 20, Slow healing one-week post-
operatively.

rates of laser dentists in their
purchase of this technology.

Once a dentist has decided
on which wavelength is best for
his/her practice, there are still
many important criteria to
evaluate before the purchase.
The first criterion is which
manufacturer has the best in-
strument for that particular
wavelength. Some CO, lasers
have state-of-the-art 21st century
ultraspeed technology, whereas
others have 40-year-old tech-
nology that has been “tweaked”
to give the illusion of more pulse
variability.

The second criterion relates
to the laser manufacturer itself.
Some CO, lasers are made by
large corporations that are world
leaders in medical, dental, and
industrial lasers, whereas other
lasers are made by companies
that are new to the field and do
not have a proven track record.
Some laser manufacturers have
recently entered the US market
and do not have a national distri-
bution network, whereas other
laser manufacturers have been
in the US market for a number
of years. Is the laser manufac-
turer financially solvent? Will
the laser manufacturer be in the
US market in 3 or 4 years when
your unit may need service? Or
will the laser manufacturer pull
out of the US dental market (as
we have seen with a few dental
laser companies), leading to un-
certainty regarding warranty
service, repairs, spare and re-
placement parts, ete? Or will the
laser manufacturer declare bank-
ruptey and totally close opera-
tions? (as has already happened

with more than one dental laser
company.)

The third important criteri-
on is education and training.
Some laser manufacturers sim-
ply provide the purchaser with
an instructional CD, whereas
other manufacturers mandate
that the dentist achieve Acad-
emy of Laser Dentistry Standard
Proficiency as part of the train-
ing program. Does the education
include hands-on training in the
dentist’s office? Is there a list of
mentors available from the laser
company when you have ques-
tions about a new procedure or
technique? All of these questions
must be answered before the
serious laser purchaser signs on
the dotted line.

CONCLUSION

Lasers have been used by gener-
al dentists for more than 20
years. There are many excellent
laser wavelengths and manufac-
turers in the market. Just as
every dental practice is unique,
every dentist’s utilization of this
remarkable technology will be
different. There is no single
wavelength that is perfectly
suited for every dentist. Only by
critically examining the peer-
reviewed literature and careful-
ly evaluating manufacturers’
advertising claims will a dentist
be able to begin evaluating
which wavelength is best for
his/her practice.

There are many excellent
resources dentists can turn to,
including textbooks, continuing
education (CE) courses, and
organizations. When taking a CE
course on laser dentistry, make
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Flgure 21. Complete healing at 2
weeks.

certain the speaker discloses
any financial relationship with
the laser companies, as well as
his/her clinical experience with
all of the various wavelengths.
Avoid lecturers who have ex-
tensive experience with just one
wavelength and who decide
that their wavelength is “best.”
Try to find laser mentors who
own multiple wavelengths. Take
courses where all of the wave-
lengths are discussed, rather
than one particular wavelength.
Subscribe to laser journals, or
borrow them from dental
libraries. A list of suggested
resources follows. 4
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smile design. Sun®? states that
CO, lasers can vaporize soft tis-
sue precisely and quickly for cos-
metic dentistry. Adams and
Pang? describe the use of a CO,
lager for smile design to correct
a patient’s presentation of
short, wide maxillary teeth. The
patient’s length-to-width ratio of
100% on the maxillary central
incisors was reduced to a more
acceptable 75% to T8% using a
CO, laser. Figure 14 shows a
preoperative view of a 26-year-
old kidney transplant recipient
who was taking eyclosporine to
prevent rejection of the kidney,
resulting in hyperplastic tissue
in both the maxillary and
mandibular arches. Figure 15
shows the maxillary arch imme-
diately after COs laser ablation
of the hyperplastic tissue. Figure
16 shows the maxillary arch one
week postoperatively, and the
mandibular arch immediately
preoperatively. Figure 17 shows
the maxillary arch one-week
postoperatively and the man-
dibular arch immediately postop-
eratively. Figure 18 shows the
maxillary arch 2 weeks postoper-
atively and the mandibular arch
one-week postoperatively, The
CO, laser is equally adept at
both gross debulking of tissue as
well as the fine detailing used to
create the ideal gingival architec-
ture in gingival hyperplasia
patients.

MYTH NO. 8
Since a CO, laser is good for soft
tissue but not for operative den-
tistry, I should simply purchase
an “all-tissue laser” instead of a
COy laser. This myth is analo-
gous to the statement: I have an
“all purpose bur”...this one bur
is all I need to perform all of my
dental procedures. This bur can
be used for class 1 decay to class
V decay. I can alzso use this bur
for laminate preparations, full
crown preparations, inlay and
onlay preparations. This bur
can also be used for osseous

recontouring during periodontal
surgery and for sectioning
crowns during oral surgery. This
bur is a 557 cross-cut fissure
bur. True? Of course it can he
used for all of the above proce-
dures, but is it ideal for all of
the procedures? The answer is
no. I may use it for class I and
clags Il decay, but I use an
inverted cone bur for class III
and class V decay. | have a vari-
ety of diamond instruments for
my laminate and crown and
bridge preparations. | have long
shank burs for sectioning teeth,
and I have round burs for
osseous recontouring.

Although a well-trained
laser dentist may be able to
use one wavelength for both
hard and soft-tissue procedures,
there is currently no wave-
length on. the market that will
work equally well on both hard
and soft tissues. Erbium lasers
are excellent lasers; however,
there is very little peer-reviewed
literature when compared to the
45 years of peer-reviewed litera-
ture that supports the use of the
CO, laser for many soft-tissue
procedures, As discussed earli-
er, erbium lasers have been
shown to be ineffective in treat-
ment of peri-implantitis. There
is no literature to support the
use of erbium lasers for de-
epithelialization of flaps. There
is very little literature that
states that the erbium laser
decreases periodontal probing
depths. CO, lasers are ideal for
soft-tissue surgery, have 45
years of peer-reviewed litera-
ture to support their use, and
are half the cost of so-called “all-
tissue” lasers.

MYTH NO. 9
CO, lasers always char tlissue.
This was absolutely true—in
1964 when the CO, laser was
invented. A review of COy clini-
cal case photographs will usual-
ly show charred tissue immedi-
ately postoperatively. As was
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discussed in myth No. 4, the
original CO,; laser temporal
emission mode was either CW,
or gated pulse. These emission
modes always created overheat-
ed, charred tigsue, These emis-
sion modes gave way to super-
pulse mode, which was followed
by ultraspeed mode. With the
high peak powers and extremely
fast pulse durations available in
ultraspeed mode, the CO, lasers
no longer deliver long pulses of
energy that overheat and char
the tissue. The earlier gated
pulses are in the range of mil-
liseconds (20 thousandth of a
second). The ultraspeed mode
creates pulses that are exponen-
tially faster—as fast as 20 mil-
lionths of a second. These ultra-
fast pulses ablate tissue much
too quickly to permit any over-
heating of tissue to occur, there-
fore preventing any charring of
the tissue. This leads to faster
healing with less char,

A comparigon of earlier CO,
clinical case photographs and
current ultraspeed CO, clinical
case photographs demonstrate a
tremendous difference in im-
mediate postoperative. results.
Figure 19 shows an aberrant
mandibular frenum. Figure 20
shows the healing one week
after surgery with a gated-pulse
CO, laser. Figure 21 shows 2-
week healing. This case may
be compared with Figure 22,
which also shows an aberrant
mandibular frenum. Figure 23
shows the completely healed
surgical site at one week post-
operatively after treatment with
an ultraspeed CO, laser.

MYTH NO. 10
All lasers (not just COg) are too
expensive. The return on invest-
ment is just not there. The
2005 survey?® cited previously
challenges this myth. When
asked what contributed to the
increased revenue in their prac-
tices as a result of purchasing
the laser, 67% of laser dentists

Figure 16. One-week postoperative
view of maxillary anterior gingiva and
immediate preoperative view of
mandibular anterior gingiva.

Figure 17. One-week postoperative
view of maxillary anterior gingiva and
immediate postoperative view of
mandibular anterior gingiva.

Figure 18. Two-week postoperative
view of maxillary anterior gingiva and
one-week postoperative view of
mandibular anterior gingiva. Note the
excellent gingival contours.

attributed the increase in rev-
enue to new procedures that
were previously referred out to
specialists; 66% attributed in-
creased revenue to enabling the
dentist to increase productivity,
including a decrease in postoper-
ative patient consultations; more
than one third of the dentists
cited the acquisition of new
patients as the cause of increas-
ing their bottom line; and a
quarter of all laser dentists
cited the ability to perform
higher end procedures as a
result of acquiring the laser
This is why surveys of laser den-
tists always show extremely high
(more than 75%) satisfaction
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tal theclinics.com.
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Lasers in Medical Science—official journal
of the World Federation for Laser
Dentistry, the British Medical Laser
Assaciation, and the Intarnational Academy
for Laser Medicine and Surgery. For sub-
scription information, e-mail: journals-ny @
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Dr. Convissar is a pioneer in laser dentisiry. An internationally acclaimed lecturer with 20 years laser experience, he has presented more than 100 CE
courses worldwide on 5 continents. He has published 14 pear-reviewad papers and authored the textbooks Lasers and Light Amplification in Dentistry
(October 2000), Lasers in Clinical Dentistry (October 2004), and Ciinical Atlas of Laser Applications in Dentistry (2007). Dr. Convissar practices laser, cos-
metic, and restorative dentistry in New York. He can be reached at (212) 256-5730 or laserbobdds @ msn.com.

Disclosure: Over the past 20 years, Dr. Convissar has received honoraria in the form of cash, or free or discounted goods from the following laser com-
panies: American Dental Lasers; Biolase; Biolitec; Deka; Elexxion; Hoya/Conbio; Ivaclar Vivadent; Lares Research; Lumenis; Luxar; Millennium; OpusDent;
Premier Laser Systems; Spectra Lasers; Union Medical Lasers; Zap Lasers.
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