“The Latest in Smooth”

-Smirnoff Vodka advertisement
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Dental Endoscope

* Perioscope
— Magnification 22x to 48x

— Alternative to surgery in localized sites
after post non-surgical therapy.

— New definition of “clean’
— Eliminates “blind instrumentation”
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Perioscope Benefits

 Enables improved diagnostic &
therapeutic capabilities through a
minimum; invasive way to view the
subgingival root surfaces

— Reduce guesswork of' diagnosis & treatment
— Enables; DH to) deliver enhanced therapy.




Perioscope Benefits

» Patients seek & accept high-tech non-
invasive treatments

— Patients; canl view problematic areas

— Alternative to patientsiwho' doynot have
surgery due toifinances, fears, disablilities;, or
medical issues:




Perioscope Concerns

» Significant financial investment in
a high-tech visual device

— Delicate, fragile precision parts

s Revamp hygiene practice to
Include expanded services,can
Impact'scheduling

— [ime intensive treatment




Perioscope Concerns

* Need to develop revenue models

* [Large learning curve for clinician
—Monitor usage
—Interpretinglimages, - detection

— New instruments — micro
InsStrumentation
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Laser Dental History

1997 first laser, Er:YAG, was approved for cutting
enamel & dentin

2000-2001} soft tissue approval including sulcular
debridement

2002 endodonticiusage
2003 bone recontouring

2004 periodontal procedures & bhony crown
lengthening

Accessi Magazine December 2006
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Lasers for Hygiene
 Diodes and Nd:YAGs

— Safer for closed-flap site therapy

— Does not groove root surfaces with proper
technigue

— Does not have interaction on root surface
pbecause they require pigmentation and
hemoglobintointeract withjany oral tissue

— Safe around titaniumiimplants




Ablation

* Defined as “surgical
cutting” or “vaporization™
by laser

Less tissue damage
compared to
electrosurgical devices

Lessi post-treatment
discomiort




Laser Curettage

Why do you use it?

What are you trying to
accomplish'?




Laser Curettage

How effective for bacterial
reduction?




Laser Curettage

How effective for pocket
reduction/?




Laser Curettage

How: do you bill for this
procedure?




Table I.

Results of the Computer-Based Literature
Search by Journal Title for Articles on
Lasers and Periodontics

Mumber of Published
Joumal Mame Articles {1990 to 2005)

Compendium of Continuing Dento!
Education
Dental Chinics of North America

Dental Econormics

Dentistry Today

international Jounal of Periodontics
& Restorative Dentistry

journal of the Americon Dental
Association

Journal of Chnical Laser Medicineg
and Surgery

fournal of Clinical Periodontology

journal of Dentistry
Journal of Dental Research

Journal of the International Acaderny
of Perindontoingy
journal of Oral Loser Aphlications

fournal of Perisdantalogy

journal of Perisdentics and Esthetic
Dentistry
Journal of Perisdantal Research

Lesers in Dentistry: Proceedings of SPIE
Lesers in Surpery and Medicine
Perindontology 2000

ol Surgery, Ored Aedicine, Oral Pothology,
Crral Rodiology and Endadontics
Quintessence nternational

Mecellzneous

Total number of published articles

Table 2.

Number of Published Articles on Lasers in
Periodontics Listed by Experimental Design
in Order of Decreasing Clinical Relevance

Mumber of Published = Percentage
Articles of Total

Fandomized, blinded,
controfled, longtudnal,
chnical trak

Cohort or longrtudinal
studies
Case-controlled studies

MNon-controlled case
studies

Drescriptve studhes

In viwo animal studies

In vitro [aboratory studies
Reviews of the lterature

Total number of articles

3 l.1




Table 3.
Characteristics of Laser Wavelengths Used in Clinical Dentistry

Laser Type

Common
Abbreviaton

‘Wavelength

Waveform

Delvery Tip

Reported Periodontal
Applicabons

Carbon dicxade

Meodymiumoyttrium-
gluminum-garmet

Holmiwm:yttrum-
gluminum-garmet

Erbrum:yttrium-
glumninum-gamet

Erbaum,
chrarmmum:yttrium-
selemum-gallium-

garne*t

Meodymiumoyttrium-
alurminum-perovskite

Indiem-galburm-
arsenide-phosphice;
gallism-alurmanume-
arsenide; gallium-
arsenide

Argon

Ty

2

ErCriYSGG

InGassP (diode)
Gaslds (diode)
Gafs (diode)

105 wm

Chades can range from

635 ta 950 nm

488 ta 514 nm

Gated or
Continuaus

Free-running
puilsed

Free-running
puilsed

Gated or
Continuaus

Gated or
Contnuous

Huollow wavegde;
beam focused when

| to 2 mm from

target surface

Flexible fiber optic
systemn of varying
dameters; surface
contact required for
maost procedures

Flexible fiber optic
systemn; surface
contact required for
maost procedures

Flexible fiber optic
systern ar hollow
wiaveguide: surface
contact requared for
mast procedures

Sapphire crystal inserts
of varying diameters:
surface contact
required for most
procedures

Flexible fiber optic
systemn; surface
contact requared for
maost procedures

Flexible fiber optic
systemn; surface
contact requared for
mast procedures

Flerable fiber optic
sysbermn

Soft tissue incsion and
ablation; subgingival
curettage

Soft tissue inc=ion and
ablation; subgingnal
curettage and
bacterial ebmination

Soft tissue incsion and
ablation; subgingival
curettage and
bacteral ebmination

Soft tissue incsion and
ablation; subgingival
curettape; scaling of
root surfaces;
osteoplasty and
ostectormy

Soft tissue inc=ion and
ablation; subgingival
curetiage;
osteoplasty and
astectormy

Soft tissue inc=ion and
ablation; subgingival
curettage and
bacteral ebmination

Soft tissue inc=ion and
ablation; subgingnal
curettage and
bacteral ebmination

Soft tissue inc=ion and
ablation




Table 4.

Laser Treatment of Chronic Periodontitis: Summary of Longitudinal Clinical Trials and

Cohort Studies

Sewcty (huted in
chramolagical
LscLere)

Type of Leser

Murrber of
Patwnts

Decresgs in
Submirgvel Bacteriz:
Length of Laser Varsus
Study (days) Iritiasl PO (revir) Cantral

Table 4. {continued)

Laser Treatment of Chronic Periodontitis: Summary of Longitudinal Clinical Trials and

Cohort Studies

Percertage of

Mean Reduetion in Drecresse
PO Laser Verss n BOP Laser
Cantral {Frem) Versus Contral

Cormmerts

Ryckrs et @12

Ben Hatit et al*™

Ml ard M Gﬂf_“‘“

a
Sehwarz et al."™

Gutimectt et al®

Gafs diode

10

2B A [grgnits study) Mo statstesl difference
Betwaen trestriest

raups.

Mo sgrificart difference.
Faported reductons
e Tf, P, and Tef but
not Aa All mucrobes
rebounded 1o bateline
an 10 ke,

AL G weses, only the
SRP group showed a
sgrificant recucton
o Basedine.

Mo sgrificart difference

for Pg or B

15 verus 30

[mean depth in

Mo sgrificant difference.

55% of laed aies bad
MIOlEr rEgon) | kg decrisse versus
3% of contraks: IT%
o lased stes bad 2 lag
cerrmge versus | 7%
of controls

A

Mo sgrificart difference
bBetween tresiment
FouUps.

Mo sprificam difference
Between resiment

s

A . Mo statistiesl
hiflareros
babween tecy
and pontrols

162 versue MA
LES versus WA
3,30 versus MA

Ta% versus MA

A

Q50 versus 170 <108 verais 45%

Segnificant diflerence
but ne deta
presented.

130 wersus 040 Seuely used papllary
bleadng indes
miprovernent n 57%
of lesed versus 7%
ol controk

Tl verss 56%

QBS wersus 080 B versis TR
[estimated frorm {estimated fram
e graph] line: graph)

Tote dase of | e ever 4 moutes
leser did pot irfluence the nilammatary resction ol he
rmarginal prgval i an expenmental buman girgnrls
model. Controls were untrested,

Usad O W ang 0. diameter opteal fiber wih 2
30 to I0-second exposure; re contrsl group

Treatrment groups: OB W at 10 Hz and 100 mjipuise
wersus | 0OW an 10 He and 100 mjfpulse veras 1.3W
at |12 He ard 100 mifpulse versus 1.5 W at 15 He and
100 mjipule versrs wealng only (contrel); puse
duration was |50 mcroseenrds, ane Bar was fitted
weth 0.3-mm-cameter optical fiber:

Trestrment groups: 50 m) vertus BO m| (test) versus SRP
o of |50 rrcroseconds using 2
tical fiber; erergy dangtes were

G215 and 955 Jem®

Trastrrent groups: SAP gone verdus laer + SRP verius
untreated conrol; BO m| at 25 Hz for I rmirutes
<d-rrm podket lased for 5 w10 secones: 4 to & mm
leted far 20 seconds 7 1o 9 mm leed for 30 seconds
and =% mm bsed for 40 seconds.

Used 2.5 W and 50 Hz, and 10-micresecond pulie
duration; cortrals were scaling followsd by HyOy Areng
at | week and at I and 4 the T were scaled plus
rserd at | week and at 2 and 4

Lager versus SAP wersus leser + SRP veras SHP # lser:
150 ) & 30 pulses per second deterrrined that SRP
was required o reduce levels of gingival creviedlar fud
iteriEulkan- | .

Lagar used at 160 mjfpuke at 10 Hz (uet) veras SRP (control).

Used 100 m| are 20 He, 100-microsecond pulse duretion,
0.32-mm-dameter optical liber and energy dersity af
124 e &t fiber tip. Control was urirested versus one-
trre SAP versus SAP + laser treatment of pocket oros
per wesk for 3 wesks, Mazired esek of Fg
Found ro wgnificant diference for P and Ag; diferencs
for P was sipnificant.




Table 4. (continued)

Laser Treatment of Chronic Periodontitis: Summary of Longitudinal Clinical Trials and
Cohort Studies

Diecreass in
Sevcty [ksted in Subgngrvel Bacteria
dhranological MNurnber of Lergth of Lasar Wersus
LEnuercE) Type of Leser Paterits Stucy {days) Inital PO} {ren) Cantral

Table 4. (continued)

Laser Treatment of Chronic Periedontitis: Summary of Longitudinal Clinical Trials and
Cohort Studies

Percentage of
Mean Reduction n Mean Gain in CAL: Dacregse
PD: Laser Virus Lager Versus it BOP: Lager
Cantral (frm) Contral (Frm) Werin Corrol Comimernts

SjGstram and Ma YOG (L061 rrn 27 20 =4 Iy
Friskopp versus 1,064 nm
for Md-YAG)

Yilrez g1 2l Me sgraficart difarence

Betwaen tnsiiment groups.

Sebvwarz et o, '™ : e sgrilicart diference

Betwaen tnsiiment groups.

Mo sgrificant difference
Btwier tres e

Borrajo et al'™ InGadsP dode A A
109

B Yazami et &l M raP p 55 pesz, 0.3 cortro

MA
Harris et o' MeEYAG 4106 A
T

Scuiean et al'%®

Sebware et o'

Seuiean et al ' 23 3 Tty

Ambrosni et gl''? ! Mo sgrificart difference

betwaen treatiment groups.

4 yorus 14 M Gingrval bleadrg Treatrment groups: Eser + SAP + aer (test) veras SAP
e showed no ol (controll: laser vsed at 7 W and 30 Hz with pulse
cifferance ergth of 350 rcrosecsnc
Betwenn
Tresiment groups

037 for e 175 for laser oy Treatrrent groups: Beer oy wersus laser + 5RP verus
oty (145 far 50% for SRP only; SRP alone verius oral hygpene imtructions aone; lxer
SRF only, 066 & for laser + sl 41 peneer derity of |6 em® on days 1,3 4,7, 9
for laser + SRP SRP ard |1 using methdens blue dye & 2 photosersitizen

1.43 for 0.50 for 43% for MatYAG Treatrment groups: M YAG lmer alone versus ©0; alone
MeYRG: 136 MeYAG, 057 4% for wabng | &% weriid ulirsame seaing alone M YAG lser uted at
for scalng: for sealing for COy O rriffpulse and 20 He for 2 rnutes OO laser used
1.00 for OO, 031 for CO; at 3 W for 2 minutes

10 for leger + Berh trestrients 1% for lzser + SRP Treatrrent groups: Bser + SAP (tes) versus laser anly
SRP; |7 for had |.6-rmm 1&% for aser onty {eorirol); lawer vsed at 160 mjipulse 2 10 He
aser oty gars n CAL

|60 versus 1.30 140 wersus 070 £33 werius 46.2% Laser used at 160 mjjpuke ot 10 He versus SR
reports the lorg-term resuts of the Schwerz
Sty

A B versus 085 T% werwus 53% SRP wergus SRP + lemer: 3 W0 100-milisscnnd pube ength,
50 He, Z-rrer-dizrmeter opticel fibar

LB0 versus 130 260 versus 1.1 67 1% versus 51.2% 70 my and 30 Hz SAP (cantrol) wersus SAP + leser (test).

1.55 versus MA oY [ Laser perwer ranged fram 3.0 1o 48 W dependng on

344 versus MWA operatar; | mautstooth eqpeiure delrered & total
energy of | ta 15 Jrmm al PO LAMAP protosel. Stusy
i g dats frorm the Mell ard Melloeig' ©' sy
Controds were histors, e, compared to other studes.

1.52 versus 157 . § 23% verus 31% Lager used at |60 mjfpule and |0 He (teet] versus

ultrasone szaling (contral).

4.00 versus 4.1 308 wersus J6% Aceedd llap surpery + lser debridement + enamel matrs
protein derfvatve (test) verus sooess flap swepery +
SRP + enamel mtre proten dernatee (oontml); leser
user] at 160 mifpulss and 10 He.

37 wersus 32 i 6.5% veras 55% Laser used at 160 mjfpule and |0 He (test) versos flap
surgery &nd debrdernent ol root and defect (oortral).

1.50 wersus 130 . BS.THE varsus BST% SARF only (control) verss SRP + laser (testy); bacters
tested by DNA probe: Aa, B, Pg, Tf and Tek laser
parameters wers 10 W and 0 2-mrr-disrneter optea
fieer:




Table 1.

PD, Gingival Recession, and CAL Values for Both Treatment Groups at Baseline and
After 3 to 60 Months

PD (rmm}

Recession (mm)

CAL [mm)

CAL Gain {rmm)

Time {months)

Control

Aser

Control

Lazer

Control

Laser

Contral

Laser

Baszeline

&0

578 + 082
(N = 438)

292 + 070
(N = 438)

288 + 051
(N = 438)

267 + 043
(N = 438)

282 + 043
(N = 438)

285 + 046
(N = 438)

288 + 040
(N = 420)

291 + 055
(N =414)

563 + 095
(N = 438)

2.82 + 0.70
(N = 438)

246 + 0.42*
(N = 438)

250 + 046
(N = 438)

263 + 038
(N = 438)

270 £ 0.33*
(N = 438)

282 + 053
(N = 432)

284 + 043
(N = 426)

058 + 030

0.89 + 045

.12 £ 050

.15 * D47

.17+ 050

1.20 + 0.60

1.24 + 0.60

.25 *+ 045

051 £ 025

081 £ 043

0.95 + 040"

0.90 % 0.40*

0.98 + 0.47*

.04 + D50

.12 + 0.67

|2+ 0.39

6.36 + 2,00

381 * 106

390 + 030

385 + 087

397 + 055

410+ 073

4.02 + 093

4.05 + 085

6.14 + 1.80

366 0391

34| £ 085*

330 = 082*

343 #+ 050*

363 %081*

389 * 05|

397+ 049

2B2 + 046

216+ 029

203 +0.18

.97 + 0.26

.21 £031

|.B8 + 021

.76+ 033

2B5 +0.38

257 + 024

244 + 0.35%

279 + (I3

222 + .28

1.90 + 0.27

1.72 + 026

Data are mean £ 50.







Additional Laser Usages

Ablation of aphthous ulcers & herpetic lesions
at low energy setting
— Observations by users

» Immediate pain relief

» Reduced healing time
* | ess recurrence in same location

“LLaser Conditioning” (ErCr:YSGG, Er:YAG)

— | Laser numbing used for'restorative

— Can it beused for hygiene appointments

* Place! laser tip 4-6:mm from/tooth surface for 90/seconds at
specific setting
. Stops sensationsifrom traveling frrom tooth to brain

loothiwhitening

Diagnodent
e ss(Caries detection




Consensus of technique & procedure has not been
established for predictable outcomes

More long term data andiresearch needed to develop
standard protocols for widespread acceptance of:concept
andiusage

Comprehensive training|vital for successful outcomes




Laser Curettage

» No significant bacterial reduction
* No significant pocket reduction

* No better than scaling and root
planning




