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Introduction
Traditionally, disinfection of root canal 
s y s t e m  i s  a c c o m p l i s h e d  
bychemomechanical cleaning. Most of 
microbes remaining in complexcanal 
system are inaccessible toconventional 
instrumentat ion.Thus,  persistant  
microorganismhave been shown to be a 
c a u s e  o f  t r e a t m e n t  f a i l u r e .  
Addit ionaldisinfection measures 
arenecessary in order to eliminate & 
neutralize these microorganismsand their 
toxins.

Laser (Light amplification by stimulated 
emissionofradiation) has been examined 
as adjunct to current disinfectionmethod. 
The laser light is though able to reach 
inaccessible area of root canal; numerous 
studies have documented that CO2, ND-
YAG,Argon, Eu, Cu. YAG & Er. 
YAGlaser irradiation has the ability to 
remove debris and smear layer. However, 
there are several limitations as laser beam 
travels in a straight line. So, microbes 
located in complex non geometricroot 
canal system andalso those in dentinal 
tubules are inaccessible.

Similarly the pathogenesis of periodontal 
disease and methods of treating it has 
changed radically over the past 30 years. 
There is a lot of host inflammatory 
response and host risk factor which 
contribute to the periodontal disease: 
however in such situations soft tissue 
lasers have proven to be a good choice for 
bacterial load reduction and coagulation 
in the periodontally involved sulcus 
having bacteria like P gingivalis and 
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Abstract
Calcium hydroxide, aids NaOCI in dissolving organic debris, neutralises endotoxins, and further 
reduces the bacterial count; it is widely accepted as an intracanal dressing. However despite 
meticulous chemo mechanical cleaning, the entire root canal system cannot be rendered 
bacteria-free. The laser light is thought to be able to reach areas that are inaccessible to the 
traditional techniques. The use of lasers in physical disinfection of the rootcanal, alongsideof 
chemical disinfection also in initial periodontal therapy,surgery and in salvaging Implants opens 
up a wide range of lasers applications in Endodontics and Periodontics.
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Aggregatibacteractinomycetemcomitans 
along with reduction of interleukins and 
pocket depths.

In short there are still concerns associated 
with theiruse mainly; lack of sufficient 
well designed clinical studies clearly 
demonstrates advantages of lasers over 
conventional methods.

Review Of Literature
The laser wavelength described for 
cleaning of root dentine are CO2, 9600 to 
10,600 nm; Er ; YAG, 2949 nm ; Er, Cu : 
VSGG, 2790 nm,; Nd YAG, 1069 mm; 
Diode, 635 to 980nm & KTP, 532 nm. 

[1]Matsumo et al  emphasized the possible 
limitations of the use of lasers in the root 
canal system. They suggested that" 
removal of smear layer and debris by 
laser is possible, however it is difficult to 
clean all root canal walls,because the 
laser beam is emittedstraight ahead, 
making it almost impossible to irradiate 
the lateral canal walls." They strongly 
recommended improving theendodontic 
tip to enable irradiate all areas of root 
canal walls.

Nd:YAG
Nd: YAG is the wavelength that has been 
most widely investigated in endodontics. 
Buregman et al; tried to define the role of 
laser as a disinfection tool by using 
Nd:YAGlaser irradiation on endodontic 
pathogens ex-view. They concluded that 
Nd:YAG laser irradiation is not an 
alternative but a possible supplement to 
existing protocols forcanal disinfections, 
as the properties of laser light may allow a 

bactericidal effect beyond 1mm of 
dentin. Endodontic pathogens that grow 
as biofilms are difficult to eradicate even 
upon direct laser exposure.

[2]Klinke et al  the first to use the Nd:YAG 
to irradiate dentine samples of various 
thickness,infected with streptococus 
mutans.The maximal reduction was 
95.7% & this number decreased with 
increasing dentine thickness. At1000 um, 
the mean reduction stillwas 84.8%. 
However considerablevariation in the 
resultwassupported.

Folwacgny et al. suggested that using 
laser in rootcanal walls leads to reduction 
in the number of opened tubules, 
promoting a decrease of apical 
pe rmeab i l i ty.Th i s  r educ t ion  in  
permeability of the dentine wall can 
ensure that therootcanal filling seals 

[3],[4],[5]more effectively .

[6]Hardee&colleagues  treated root canals 
of extracted teeth with the Nd:YAG .laser 
at an output power of 3W for 1-2 min 
(180 Or 360 J). They achieved a log 2 
reduction of their test organismBacillus 
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[14],[15] [16]rise . Kreisler et al , in this respect, 
found that the combinationofrinsing with 
NaOCl/H2O2 and diodebacterial 
irradiation resulted ina higher bacterial 
reduction compared in therinsing alone.
The diode laser may close the dentinal 
tubules and, in thepresence of smear 

[15], [16], layer, this effectis more pronounced.
[17].

KTP
KTP laser has been investigated for 
disinfection purposesin endodontic only 

[ 11 ]in one study  Potassiumtitanyl 
phosphate (KTP, 532 nm) laser 
irradiation is able to removethe smear 
layer &debris from root canal systems. 
[18],[19].

Effect of Nd YAG Laser on smearlayer
A study was done on effect of Nd 
YAGLaser to evaluate the efficacy of 
NdYAG laser to remove debris &smear 
layer on the instrumentedroot canal walls 
in vitro.The result suggest that Nd 
YAGlaser is useful to remove debris 
andsmear layer and causes melting 
ofinternal structures on the instrumented 
root canal walls, at the parameters of 2 

[20]watt & 20 pps. .

Another comparative studyabout the 
removal of smear laser by three types of 
laser, Argon, Nd YAG &Er. YAG 
toremove the smear layer from the 
prepared root canal walls invitro was 
done. The results of the study show that 
argon laser and Nd-YAG laser are useful 
to remove the smear layer and that Er 
YAG laser irradiation is most effective to 
remove thesmear layer on root 

[21]canalwalls. .

Xiager Wang and Yichao Sun, did a study 
on 66 extracted human single rooted teeth 
to investigate the rise intemperature in 
root surface during laser irradiations and 
to observe morphological changesof 
theroot canal wall.

The study indicated that the diode laser is 
useful in removing smear layer and 
debris from the root canal wall and 
reducing apical leakage after obturation 
in vitro

Er
YAG laser was comparedwith a CO2laser 

[22]for ability to remove the smear layer . 
TheEr;YAG laser was found to be the 
most effective at removing smearlayer. A 
study modification of rootcanal dentine 

stearoother, mophillus.However they 
reported that the tooth becametoo hot to 
touch.

Eu-YAG &Er, Cu: YSGG Lasers
Comparison of the Nd:YAGdevice to an 
erbium : Yttrium aluminum garnet 
(E r :YAG)  l a se r  (w ide2 .94  um 
wavelength) showed that the former had 
lessened radiculardentin permeability 

[7]with various irrigation regimens.  The 
E r : Y A G l a s e r  h a s  g a i n e d  
increasingpopularity among clinicians 
following its approval by the USfood and 
Drug administration for use on dental 

[8]hard tissues.

[9]Schoopet al  usedtheinfected tooth 
mode l  and  r epo r t ed  adec i s ive  
bactericidal effect of theEr:YAG laser on 
all the investigated species. This effect 
was dependenton the applied output 
power andspecific for the different 
species  ofbacter ia .Themaximum 
temperature rise at the root surface was 
4.50C.

[10]Schoop et al  used infecteddentine 
species to investigate the action of 
Er:YAGvthrough 1 mm of dentine. They 
observed 4 log reduction for E. coli & a 2-
4 log reduction for E faecalis.

[10],[11]Schoopet al.  came toconclusion that 
Er, Cu: YSGG lasercould be suitable for 
disinfection ofeven deeper layers of 
dentine.

Co2
CO2 has gained wide acceptance in the 
field of dental surgery because of its 
ability to cut without bleeding, 
vapourise& coagulate tissue to decrease 
postoperative discomfort.

[12]Zakarisasen et al  found that the CO2 
laser  l igh t  was  l imi ted  in  i t s  
effectivenesss for canal sterilization as 
this type of laser required direct 
visualization of the internal canal surface 
for complete exposure.

DIODE
Due to the compactness and low cost of 
diode laser, it has gainedincreasing 
importance. However use of diode lasers 
in endodonticshas only recently being 

[13]proposed tothere are few data so far.  
The penetration depth of diode laser 
which is lower in the case endodontics 
that that of the Nd:YAG laser, also 
reduces therisk of unwanted temperature 

found by varying the electro magnetic 
wave length, Er:YAG energy induced 
differentmedication to the root 
canalsurface, which may have some 

[23]utility in preperation procedure. 

Applications of lasers in periodontal 
treatment
Lasers can be used for initial periodontal 
therapy and surgical procedures. This 
usage becomes more complicated 
because the periodontium consists of 
both hard and soft tissues. Among the 
many lasers available, high power lasers 
such as CO2, ND: YAG and diode lasers 
can be used in periodontics because of 
their excellent soft tissue ablation and 
hemostatic characteristics. However 
when they are applied to the root surface 
or alveolar bone , carbonization and 

[24]thermal damage have been reported.  
Therefore the use of these lasers is 
limited to gingivectomy, gingivoplasty, 
deepithelisation of reflected periodontal 
flaps, removal of granulation tissue, 
second stage exposure of dental implants, 
coagulation of free gingival graft donor 

[25]sites,gingival depigmentation.

1) Initial Periodontal Therapy

Scaling and root planing
Initial Periodontal therapy now includes 
nonsurgical debridement of tooth 
surface, host modulators , reduction in 
sulcular  bacter ia  and local ised 
antimicrobials in and around the 
periodontium. In this context , soft tissue 
lasers ate good choice for bacterial 

[26]reduction and coagulation.  Since these 
lasers such as argon ,diode and ND:YAG , 
are well absorbed by both melanin and 
h e m o g l o b i n  a s  w e l l  a s  o t h e r  
chemophores, they are an excellant 
choice to use in periodontally involved 
sulcus that has dark inflamed tissue and 

[27]pigmented bacteria . The Erbium 
family of lasers demonstrated significant 
b a c t e r i c i d a l  a c t i v i t y  o n  b o t h  
Porphyromonas  g ing iva l i s  and  
A c t i n o b a c i l l u s  A c t i n o m y  
cetamcomitans, considered to be the 
primary components of bacterial 

[28]infection . Lasers also have the 
potential to reach sites that conventional 

[29]mechanical instrumentation cannot . 
While reduction in the inter-leukin (IE) 1 

[30] [31]beta  and pocket depth  have been 
noted with laser therapy, it is essential to 
note that most studies summarize the use 
of lasers as an adjunct and not as a 
substitute to scaling and root planing in 
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are commercial ly available for  
therapeutic and research purposes. There 
are several uses of lasers in endodontics 
like diagnosis-laser Doppler flowmetry, 
pulp capping, pulpotomy, modification 
of root canal walls, sterilization of root 
canals, root canal shaping. But still there 
areseveral limitationsassociated with the 
intracanal usage of lasers.

Unlike ordinary lights a laser beam is 
very intense but non spreading or far less 
spreading.As such the emitted laser beam 
travels in a straight line for long distance 
so most of the microbes in complex canal 
system remain inaccessible.A strong 
recommendation to improve the 
endodontic tip to enable irradiation of all 
the areas of root canal walls has been 
emphasized.

Currently, different types of lasers has 
shown promising results in periodontal 
procedures due to its dual ability to ablate 
soft tissues and hard tissues with minimal 
damage which are Er:YAG and 
Er,Cr:YSGG lasers.Complete access and 
disinfection may not be achieved during 
the treatment of periodontal pockets with 
conventional mechanical instruments 
where lasers have the potential 
advantages of bactericidal effect, 
detoxification effect and removal of the 
epithelium lining and granulation tissue 
apart from calculus removal.
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