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 Seven dental marketing mistakes 
...and how to avoid them
Author:  Carolyn S. Dean, Australia

 As a dental professional, you face  unfamiliar chal-
lenges in running and marketing your practice. You are 
confronted with increased compe tition (both locally 
and abroad), an oversupply of dentists, ever-rising 
practice operating costs, and more marketing-savvy 
patients. On top of this, your potential patients are be-
coming more discerning about where they go for den-
tal treatment, with many heading overseas.

In order to achieve practice success, it is 
essential to build long-term relation-

ships with patients and prospects. 
Long-term patients are more likely 
to feel satisfi ed. It is they who wel-

come the opportunity to refer 
others to you and who will 
continue to use your services 

in the future. 

Over my years working with hundreds of dentists 
as a marketing consultant, I have observed the com-
mon mistakes that prevent them being able to market 
their practices successfully.

1.  Not knowing your numbers and not 
tracking them

One of the most common mistakes that I see is that 
many dental practices just do not track their numbers. 
There is a saying that “if you fail to plan, you plan to fail”. 
It is critical that you track all of the metrics in your busi-
ness, and your marketing spend is no exception. The sig-
nifi cant numbers that you need to know and track are:
 · average lifetime value of a patient,
 · marketing return on investment,
 · new patients,
 · patient loss. 

2. Not knowing your ideal patient

One of the cornerstones of any marketing campaign 
is knowing who your ideal patient is. Many practices 

make the mistake of not identifying this in their ea-
gerness to go ahead with their marketing campaign 
as soon as possible. You need to stop and think 
about whom your marketing will be directed to, 

what this group of patients wants, what prob-
lems they have, and what solutions 

they need.The key to imple-
menting a strategic mar-
keting plan is identifying 
your practice’s ideal pa-

tient or target patient profi le. 
Once you know your market, 

you need to establish how best to 
communicate with them. 

3. Wanting a silver bullet

Marketing your dental practice 
to attract the right kind of patients, 
keep them active and encourage 
them to refer you to their contacts is 
no easy task. Many practices think 
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 There are just so many things to think 

about when it comes to successful 

dental marketing.
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(and hope) that there is a silver bullet to solve their 
marketing issues. This leaves them open to  unscrupulous 
sales people and to disillusionment and frustration 
when their marketing efforts fail. The companies try-

ing to sell you the marketing silver bullet that will solve 
all your marketing worries are constantly calling. 
Well-meaning friends, colleagues and patients may 
give you advice on what they think you should do to 
market your practice. The range of marketing media is 
evolving, and the rapid changes in online marketing 
make it almost impossible to keep up. 

4. Taking a scatter-gun approach

I speak to many dentists who tell me that they have 
tried many different types of marketing and they have 
all failed and nothing has worked for them. When I dig 
deeper, I discover that they have tried many different 
approaches, but nearly all of these have been done in 

a  haphazard way and in short bursts. I call this a “scat-
ter-gun approach” to marketing. It does not work to 
try one approach for a month or two in an inconsistent 
manner without tracking the results or  refining the 
campaign. This will  always end in failure. It has been 
shown that it can take between six and eleven repeti-
tions for patients to see or hear a message before they 
act on it. Do you know how many ways and how many 
times you communicate with your patients?

5. Doing it all by  yourself

You have to remember that patients are more savvy 
than ever before. They are constantly exposed to a 
huge amount of marketing and their expectations of 
what is and is not professional are continually in-
creasing. The reality is that when you are competing 
against the  corporates, you need to ensure that your 
marketing is up to scratch. 

It is very common for practices to have their branding 
and logo professionally designed and then  decide to 
take it over, producing home-made brochures and other 
marketing collateral that use different colours, fonts 
and even versions of the logo. If you are not consistent, 
your attempts at establishing a brand will be in effective.

“Many practices think  
(and hope) that there is a  
silver bullet to solve their  

marketing issues.”
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6. Procrastinating

There are just so many things for you to think about 
when it comes to your dental marketing. How can 
you fix your website that is not  effective? Should you 
be engaging with your patients on social media and 
how to start? You know that you need to educate 
your  patients on a regular basis, but what are the 
best ways to do this? You need reactivation and re-
ferral campaigns, but you have no idea how to carry 
this out in a professional and consistent manner. It is 
not uncommon to be so confused and overwhelmed 
that you spend your time procrastinating and doing 
nothing.

7. Not getting the right advice

When you own or run a dental practice, in fact any 
kind of business, there is no shortage of marketing 
advice to follow; there is an overwhelming amount of 
advice out there. You may have had the experience of 
wasting time or money on poor advice. The problem is 
that many dentists are not getting the right dental 
marketing advice. They may listen to many different 
sources and form opinions based on advice from peo-
ple who may not understand the business of dentistry. 

8. Summary

There is no magic when it comes to marketing your 
practice suc cessfully. Quite simply, it comes down to:
 · picking the aspects of marketing you want to use, 

wisely and with due care and thought; 
 · ensuring that, whatever marketing activities you 

decide to undertake, you perform to the best of 
your ability and budget; 

 · being consistent; 
 · tracking your results—setting your goals and re-

viewing or refining them on a regular basis; 
 · getting good advice from trusted experts in the 

area of marketing you are undertaking. 

It takes time, but the effort that you put in will be 
rewarded by more patients, increased production, bet-
ter relationships with your team and patients, and a 
sense of control when it comes to your  marketing. It is 
now time for you to focus on your marketing. By mar-
keting well, doing it consistently, and avoiding the 
scatter-gun  approach, you can avoid making the com-
mon mistakes that many  practices make._ 

about 

Carolyn S. Dean is a dental 
mar  keting and com munications 
spe cialist and sem inar speak er. 
As Managing Director of  
My Dental Marketing, she works 
with prac titioners throughout 
New Zealand and Australia on 
enhancing websites, improving 
branding and growing dental 
practices. Her book Fully Booked: 

Dental Marketing Secrets for a Full  Appointment Book was 
published in March. Recently, Carolyn presented three 
different lectures on the importance of marketing for dental 
practices as part of the ADX16 continuing pro fessional 
development programme in Sydney in Australia.
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Er:YAG & Nd:YAG  
dual wavelength laser
From everyday dentistry to advanced 
photoacoustic endodontic applications (PIPS) 
Authors: Drs Lawrence Kotlow, Enrico DiVito, USA, & Giovanni Olivi, Italy

Introduction

Lasers provide an exciting new technology that al-
lows the dentist the ability to give patients optimal 
care without many of the “fear factors” found in con-
ventional dental techniques. Used with proper under-
standing of laser physics, lasers are extremely safe 
and effective.

Using lasers for caries removal, perio treatment, 
endodontic treatment, bone management, cutting 
and shaping, and soft tissue procedures can reduce 
postoperative discomfort, infection and provide safe, 
simple in-office treatment. As a result, we can improve 
our efficiency, expand what we can do, achieve better 
results and increase production.

Lasers represent a real quantum leap forward in the 
treatment of our patients, including the paediatric 
patient. The US Food and Drug Administration (FDA) 
gave approval for the use of the Er: YAG laser in 1997 
for both hard- and soft-tissue procedures. The erbium 
doped (erbium particles placed within the YAG crys-
tal) crystal of Yttrium-Aluminum-Garnet’s (Er:YAG) 
development and success has made the treatment of 
children safer and quicker.

Plainly stated, a laser is a piece of equipment that cre-
ates a concentrated monochromatic beam of visible or 
infrared light that can be absorbed by a specific target. 
Since then, laser-assisted dental care has changed for-
ever the way dentists can prepare diseased teeth, ablate 
bone and treat soft tissue abnormalities and disease. 
An entire new standard of care is becoming a reality.

Lasers and paediatric dentistry are a perfect fit. 
There are a wide range of hard and soft dental proce-

dures that may be completed using lasers as an al-
ternative to conventional dental care on adults and,  
especially, children. Many of these procedures may be 
treatments dentists historically refer out to other spe-
cialists; however, if you understand and use your laser 
efficiently, you will discover that many of these are 
procedures that every dentist can easily complete.

The question that is often the major concern and 
barrier to investing in lasers is the how this investment 
will pay for itself, more recently described as return on 
your investment (ROI). Will it pay for itself? We prefer 
to speak of this as the secondary effect. If you under-
stand your laser, it will easily pay premiums on your 
investment, and the cost factor becomes a non-issue. 

The purchasing of lasers is an investment, not an 
expense, for any dental practice.

Lasers represent a fundamental change in the en-
tire way dentistry has been taught. We can now re-
think and often modify G.V. Black’s principle of exten-
sion for prevention with the concept of minimally 
invasive micro-dentistry. We need to understand that 
laser dentistry is one portion of an entire new way of 
practicing conservative, pain-free dentistry.

The laser that we call the “all-purpose” laser is the 
Lightwalker Er:YAG & Nd:YAG laser, manufactured by 
Fotona and distributed in the United States by Tech-
nology4Medicine. The Er:YAG produces its effect at 
2,940 nm and has as its primary tissue target water 
and hydroxyapatite. It is very safe, relatively quiet, 
eliminates the smells and vibrations associated with 
the dental handpiece and, most importantly, is much 
more comfortable for the patient, significantly reduc-
ing the need for local anaesthesia.

CE credit

This article qualifies for CE credit. 
To take the CE quiz, log on to  
www.dtstudyclub.com. Click on 
‘CE articles’ and search for this 
edition of roots magazine. If you 
are not registered with the site, 
you will be asked to do so before 
taking the quiz. You may also 
access the quiz by using the  
QR code above.
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The use of the new generation erbium lasers for 
repair of incipient hard-tissue disease allows the 
dentist to provide a stress-free means of restoring 
teeth in a minimally invasive manor, most often with 
no shot and no numb lip, without the need for any 
local anaesthetics.

The erbium laser can be used for restoring primary 
and permanent teeth, eliminating or reducing the 
amount of local anaesthetics. In most cases, the pa-
tient will not require numbing for Class 1, 2 (sometimes),  
3, 4, 5, 6 restorative procedures using bonded restor-
ative materials. Using the concept of minimally inva-
sive restorative procedures, the Er:YAG laser allows the 
operator to remove only diseased tissue and thus pre-
serves much more of the healthy unaffected tooth.

In cases where alloy is preferred, the laser’s analge-
sia effect may also allow the dentist to create a restor-
ative preparation using a conventional handpiece 
that is not meant for bonding. The erbium laser is ef-
fective because of its effect on its target, water within 
the tooth structure. This effect occurs when the laser 
heats up water within the target tissue, causing it to 
create small microscopic explosions (photothermal 
followed by photoacustical effects). When applied to 
soft tissue, bone or teeth and cavities, the explosions 
then cause the areas to be vaporized.

Er:YAG laser 2,940 nm:  
Soft-tissue procedures

There is a wide array of soft-tissue procedures that 
are able to be completed using the all-purpose laser: 
maxillary and mandibular frenum revisions, lingual 
frenum revisions, treatment of pericoronal pain or 
infection, removal of hyperplasic tissue because of 
drugs or poor oral care in orthodontic patients, biop-
sies, treatment of aphthous ulcers and herpes labia-
lis, pulpotomies, removal of impacted teeth and in 
adults apicoectomies and bone recontouring.

Pulpotomies

Parents often express concern about the need to take 
radiographs because of the nature of X-rays and their 
possible side effects on their child’s overall health. They 
question the use of alloys because of the chemical 
make-up of the alloy. Whether these should be a real 
concern in today’s dental care is open to debate, de-
pending on your individual beliefs. There are also con-
cerns by many, although not as loudly, about the effect 
of various pulpotomy procedure medicaments used in 
pulpotomy procedures such as formocreosol.

Lasers provide a safe, non-chemical effective alter-
native treatment for pulpotomies. During eight years, 
post-treatment results on more than 4,000 pulpoto-
mies using the erbium (2,940 nm) laser provides am-
ple evidence that this method is both effective and 
safe for children without the need for introducing 
chemicals or using electrosurgery methods.

When the final result of orthodontic positioning of 
the front teeth results in gingival hypertrophy, the laser 
can be a useful tool to increase crown length and give 
the patient a more aesthetic smile. This may often be 
accomplished without the need for local anaesthesia. 
Patients who have medically induced hyperplasic tis-
sue, such as patients requiring dilantoin, can also have 
their tissue reduced and reshaped with the erbium.

In addition to the many examples described in this  
article, lasers can be used for additional procedures not 
usually required in paediatric dentistry, such as revisions 
of the abnormal mandibular frenum, often avoiding the 
need for soft-tissue grafts, crown-lengthening proce-
dures where bone requires recontouring, apicoecto-
mies, removal of boney exostoses, removal of third mo-
lar impactions, removal of root remnants, incising and 
draining soft-tissue infections, advanced periodontal 
treatments and the latest in advanced endodontic treat-
ment via photoninduced photoacoustic streaming.

Figs. 1 & 2: Representative sample 

images of root canal dentinal walls 

irrigated with 17 per cent EDTA and 

PIPS for 20 seconds. (Photos courtesy 

of Technology4Medicine)

Fig. 1 Fig. 2
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Photoacoustic endodontics using PIPS

The goal of endodontic treatment is to obtain effec-
tive cleaning and decontamination of the smear layer, 
bacteria and their byproducts in the root canal sys-
tem. Clinically, traditional endodontic techniques use 
mechanical instruments, as well as ultrasonic and 
chemical irrigation, in an attempt to shape, clean and 
completely decontaminate the endodontic system 
but still fall short of successfully removing all of the 
infective microorganisms and debris. This is because 
the complex root canal anatomy and the inability for 
common irrigants to penetrate into the lateral canals 
and the apical ramifications. It seems, therefore, ap-
propriate to search for new materials, techniques and 
technologies that can improve the cleaning and the 
decontamination of these anatomical areas. 

Among the new technologies, the laser has been 
studied in endodontics since the early 1970s1-3 and 
has become more widely used since the ’90s.4–6

Different wavelengths have been shown to be ef-
fective in significantly reducing the bacteria in the in-
fected canals, and important studies have confirmed 
these results in vitro.7 Studies reported that near in-
frared laser are highly efficient in disinfecting the root 
canal surfaces and the dentinal walls (up to 750 mi-
crons the diode 810 nm and up to 1 mm the Nd:YAG 
1,064 nm). On the other hand, these wavelengths did 
not show effective results in debriding and cleansing 
the root canal surfaces and caused characteristic 
morphological alterations of the dentinal wall. The 
smear layer was only partially removed and the den-
tinal tubules primarily closed as a result of melting of 
the inorganic dentinal structures.5, 8

Other studies reported the ability of the medium 
infrared laser in debriding and cleaning root canal 
walls.9, 10 The bacterial load reduction after erbium 
laser irradiation, demonstrated high on the dentin 
surfaces, but low in depth of penetration because of 
the high absorption of laser energy on the dentin 
surface.7 Also the laser activation of commonly used 
irrigants (LAI) resulted in statistically more effective 
removal of debris and smear layer in root canals 
compared with traditional techniques (CI) and ultra-
sound (PUI).11, 12 Additionally the laser activation 
method resulted in a strong modulation in reaction 
rate of NaOCl significantly increasing production 
and consumption of available chlorine in compari-
son to ultrasound activation.13

A recent study has reported how the use of an 
Er:YAG laser, equipped with a newly designed radial 
and stripped tip, in combination with 17 per cent 
EDTA solution, using very low pulse duration (50 mi-
croseconds) and low energy (20 mJ) resulted in ef-
fective debris and smear layer removal with minimal 
or no thermal damage to the organic dentinal struc-
ture through a photoacoustic technique called pho-
ton induced photoacoustic streaming or “PIPS.”14, 15 
Also the same photoacoustic protocol in combina-
tion with 5.25 per cent sodium hypochlorite solution 
has been investigated and shown to reduce the bac-
terial load and its associated biofilm in the root canal 
system three dimensionally.16

Other similar studies are in progress for publica-
tion and the results are promising and suggest a 
three-dimensional positive effect of this laseracti-
vated decontamination (LAD) method.

The purpose of this article is to present briefly the 
experimental background of this laser technique and 
to introduce the clinical protocol.

Scientific background

The microphotographic recording of the LAI stud-
ies suggested that the erbium lasers used in irrig-
ant-filled root canals generate a streaming of fluids 
at high speed through a cavitation effect.17 The laser 
thermal effect generates the expansion-implosion 
of the water molecules of the irrigant solution, gen-
erating a secondary cavitation effect on the intra-
canal fluids. To accomplish this streaming, it is sug-
gested the fiber be placed in the middle third of the 
canal, 5 mm from the apex and stationary.18 This con-
cept greatly simplifies the laser technique, without 
the need to reach the apex and to negotiate radicular 
curves.

Also, the recorded video of the new technique, 
PIPS, showed a strong agitation of the liquids inside 

Fig. 3: Representative sample image 

of root canal dentinal walls irrigated 

with 17 per cent EDTA and PIPS 

for 20 seconds.

Fig. 3
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the canals. It differs from the already cited LAI  
technique by activating the irrigant solutions in 
the endodontic system through a profound photo-
acoustic and photomechanical phenomena. The 
use of low energy (50 microsecond pulse, 20 mJ at 
15 Hz, 0.3 W average power, or less) generates only 
a minimal thermal effect. The study with thermo-
couples applied to the radicular apical third re-
vealed only 1.2 °C of thermal rise after 20 seconds 
and 1.5 °C after 40 seconds of continuous radia-
tion.14

When the erbium laser energy is delivered at only  
50 microsecond pulse duration through a special  
designed tapered and stripped 400 microns tip 
(Fotona LightWalker, Technology4Medicine), it pro-
duces a large peak power of 400 watts when com-
pared to a longer pulse duration. Each impulse, ab-
sorbed by the water molecules, creates a strong 
“shock wave” that leads to the formation of an ef-
fective streaming of fluids inside the canal while 
also limiting the undesirable thermal effects seen 
with other methodologies. The placement of the tip 
in the coronal portion only of the treated tooth 
allows for a more minimally enlarged canal prepa-
ration with less thermal damage as seen with those 
techniques placed into the canal system.

The root canal surfaces irrigated with 17 per cent 
EDTA and laser activated for 20 seconds showed  
exposed collagen matrix, opened tubules and the 
absence of smear layer and debris (Figs. 1-3). The 
rinsing with 5.25 per cent sodium hypochlorite and 
laser irradiation for 20 seconds produced a strong 
activation of the solution, as reported by Macedo,13 
improving the disinfecting action of the sodium 
hypochlorite.16 The disinfecting action of PIPS is 
very effective both on the root surface, the lateral 
canals and the dentinal tubules, as confirmed with 
SEM and confocal studies (Fig. 4).

The profound and distant effect of PIPS eliminates 
the need to introduce the tip into the root canal  
system. Unlike traditional laser techniques requiring 
placement of the tip 1 mm from the apex, or even 
5 mm from the apex as proposed for LAI18, the PIPS 
tip is placed in the coronal portion of the pulpal cham-
ber only and left stationary allowing the photoacous-
tic effect to spread into the openings of each canal.  
A new tip design consisting of a 400-micron diameter, 
12 mm long, tapered end is used for this technique 
(Fig. 5). The final 3 mm of coating is stripped from the 
end to allow for greater lateral emission of energy 
compared to the frontal tip.

This mode of energy emission allows for improved 
lateral diffusion with low energy and enhanced pho-
toacoustic effect.

Discussion

Laser irradiation is a common technique used  
in endodontics to improve both the cleaning, the  
debriding and disinfection of the root canal sys-
tem. Many wavelengths and protocols are used. 
Near infrared lasers are used for the three-dimen-
sional decontamination of the endodontic system. 
Nd:YAG and diode lasers use thermal energy to de-
stroy bacteria. Observations reveal a certain grade  
of thermal injury to the root canal surface and create 
a typical morphological damage. Moreover, they are 
not able to thoroughly remove the smear layer.

On the contrary, erbium lasers are used for their  
effective smear layer removal while their bactericidal 
activity is limited to the root surface. The placing of 
the tip close to the apex and its back movement during 
the activation process is related to the risk of apical 
perforation, ledging and surface thermal damage,  
because of the ablation ability of this wavelength. 
Also a combination of the near and medium infrared 
lasers has been proposed. A technique, called twin-
light endodontic treatment (TET), uses the erbium 
laser energy first, to clean the root canal surface and 
remove the smear layer, and the Neodimium:YAG 
laser second, used in dry mode as the final disinfecting 
step. All these techniques utilize traditional tips and 
fibres placed into the canal, close to the apex (1 mm) 
with all the corresponding thermal disadvantages 
observed in long, narrow and curve canals.

The erbium lasers are also used as a medium of ac-
tivation of commonly used irrigants (LAI), avoiding the 
risk of thermal damage, while increasing the cleaning 
and disinfecting activity of the fluids. PIPS, in partic-

Fig. 4: SEM image of clean lateral 

canal.

Fig. 4
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ular, reduces all these risks and disadvantages, thanks 
to the position of the tip in the coronal orifice only and 
to the use of minimally ablative energy levels of 20 mJ 
or less.

The findings of our studies demonstrated that PIPS 
technique resulted in a safe and effective debriding and 
decontaminating the root canal system. Our clinical tri-
als showed that PIPS technique greatly simplifies root 
canal therapy while facilitating the search for the apical 
terminus, debriding and maintaining patency.

As a result of the efficacy of PIPS the final size re-
quired for canal shaping can be significantly reduced, 
often to a size 25/04, allowing for a more minimally 
invasive and biomimetic preparation which can then 
be obturated three dimensionally.

Conclusion

Lasers are an extremely versatile addition to the 
dental practice and can be used in many instances in-
stead of the conventional methods employed by the 
vast majority of dentists. Incorporating a laser in the 
dental practice should be viewed as an investment 
rather than a cost. When used with a good knowledge 
of laser physics, training and safety, lasers provide our 
patients a new standard of dental care._
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New Technologies— 
to improve root canal 
disinfection
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Introduction

The major causative role of micro-organisms in 
the pathogenesis of pulp and periapical diseases has 
clearly been demonstrated.1 The main aim of end-
odontic therapy is to disinfect the entire root canal 
system, which requires the elimination of micro-or-
ganisms and microbial components and the preven-
tion of its reinfection during and after treatment. 
This goal is pursued through chemomechanical de-
bridement, for which mechanical systems are used 
with irrigating solutions.

Standard endodontic irrigation protocol

Sodium hypochlorite
Sodium hypochlorite (NaOCl) is the main end-

odontic irrigant used, owing to its antibacterial 
properties and its ability to dissolve organic tissue.2 
NaOCl is used during the instrumentation phase to 
increase its time of action within the canal as much 
as possible without it being chemically altered by the 
presence of other substances.3 The effectiveness of 
this irrigant has been shown to depend on its con-
centration, temperature, pH solution and storage 
conditions.3 Heated solutions (45–60 °C) and higher 
concentrations (5–6 %) have greater tissue-dissolv-
ing properties.2 However, the greater the concentra-
tion, the more severe the potential reaction if some 
of the irrigant is inadvertently forced into the peri-
apical tissue.4 In order to reduce this risk, the use of 
specially designed endodontic needles and an injec-
tion technique without pressure is recommended.5

EDTA
The main disadvantage of NaOCl is its inability to 

remove the smear layer. For this reason, combina-
tion of NaOCl with EDTA (ethylenediaminetetraacetic) 

is recommended.2 EDTA has the ability to decom-
pose the inorganic component of intracanal debris 
and is generally used in a percentage equal to 17 %. 
EDTA appears to reduce the antibacterial and sol-
vent activity of NaOCl; thus, these two liquids 
should not be present in the canal at same time.6 For 
this reason, during mechanical preparation, abun-
dant and frequent rinsing with NaOCl is performed, 
while the EDTA is used for 2 min at the end of the 
preparation phase to remove the inorganic debris 
and the smear layer from the canal walls com-
pletely.

Ultrasonic activation of NaOCl
The use of ultrasound during and at the end of the 

root canal preparation phase is an indispensable step 
in improving endodontic disinfection. The range of 
frequencies used in the ultrasonic unit is between  
25 and 40 kHz.7 The effectiveness of ultrasound in irri-
gation is determined by its ability to produce cavita-
tion and acoustic streaming. Cavitation is minimized 
and limited to the tip of the instrument used, while 
the effect of acoustic streaming is more significant.7

Ultrasound creates bubbles of positive and neg-
ative pressure in the molecules of the liquid with 
which it comes into contact. The bubbles become 
unstable, collapse and cause an implosion similar to  
a vacuum decompression. Exploding and implod-
ing they release impact energy that is responsible 
for the detergent effect. It has been demonstrated 
that ultrasonic activation of NaOCl dramatically 
enhances its effectiveness in cleaning the root ca-
nal space, as ultrasonic activation greatly increases 
the flow of liquid and improves both the solvent 
and antibacterial capacities and the removal effect 
of organic and inorganic debris from the root canal 
walls.7
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Ultrasonic activation of NaOCl of 30–60 s for each 
canal, with three cycles of 10–20 s (always using 
new irrigant), appears to be sufficient time to obtain 
clean canals at the end of the preparation phase 
(Figs. 1 & 2).7 Ultrasound appears to be less effective 
in enhancing the activity of EDTA, although it may 
contribute to better removal of the smear layer.7 The 
accumulation of debris produced by mechanical in-
strumentation in inaccessible areas is preventable 
by using ultrasonic activation of NaOCl even during 
the preparation phase.8 The use of a system of ultra-
sonic continuous irrigation might therefore be ad-
vantageous. It involves the use of a needle activated 
by ultrasound. With this method, the irrigant is re-
leased into the canal and is activated by the action 
of the ultrasonic needle simultaneously.9

Chlorhexidine
A final flush with 2 % chlorhexidine (CHX) after 

the use of NaOCl (to dissolve the organic compo-
nent) and EDTA (to eliminate the smear layer) has 
been proposed to ensure good results in cases of 
persistent infection, owing to its broad spectrum of 
action and its property of substantivity.5, 10 However, 
the use of CHX is hindered by the interaction be-
tween NaOCl and CHX, which tends to create prod-
ucts that may discolor the tooth and precipitates 
that may be potentially mutagenic. For this reason, 
CHX should not be used in conjunction with or im-
mediately after NaOCl.11 This interaction can be pre-
vented or minimized by an intermediate wash with 
absolute alcohol, saline or distilled water.12

Activation systems

Mechanical instrumentation alone can reduce 
the number of micro-organisms present within the 
root canal system even without the use of irrigants 
and intracanal dressings,13 but it is not able to en-
sure an effective and complete cleaning.14 Irrigating 
solutions without the aid of mechanical preparation 
are not able to reduce the intracanal bacterial in-
fection significantly.15 For these reasons, today re-

search is oriented toward the study of systems that 
can improve root canal disinfection through me-
chanical activation of endodontic irrigants, and in 
particular NaOCl. Multiple agitation techniques and 
systems for irrigants have been used over time,16 
demonstrating more or less positive results.17

Manual agitation techniques
The simplest technique of mechanical activation 

of irrigants is manual agitation, which can be per-
formed with different systems. The easiest way to 
achieve this effect is to move vertically an endodon-
tic file that is passive in the canal. The use of the file 
facilitates the penetration of the irrigant, leads to a 
more effective delivery of irrigant to the untouched 
canal surfaces and reduces the presence of air bub-

bles in the canal space,18 but does not improve the 
final cleaning.17 Another similar technique moves 
vertically a gutta-percha cone to working length 
with the canal filled with irrigant. Even this method, 
however, has not been found to improve the in-
tracanal cleaning.9, 17 For this purpose, in each case, 
wellfitting gutta-percha cones (increased taper) 
were more effective than cones with the standard 
taper (0.02).9 The use of endodontic brushes and of 
particular needles for endodontic irrigation with 
bristles on their surface is another technique sug-
gested in order to move the irrigant more effectively 
within the canals. These systems have been shown 
to be valid in the removal of the smear layer from 
root canal walls and thus they can be recommended 
during irrigation with EDTA to improve their efficacy 
at the end of the preparation.

Machine-assisted agitation systems
The evolution of manual systems led to the intro-

duction of instruments that can be rotated in hand-
pieces at low speed inside the canal filled with irrig-
ant. They are rotary brushes too large to be brought 
close to the working length; thus, they can be used 
effectively only in the coronal and middle thirds of 
the canal. Other similar instruments are files in plas-

Figs. 1 & 2: Ultrasonic activation with 

a passive file (Fig. 1) and an active file 

(Fig. 2).

Fig. 1 Fig. 2
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tic with a smooth surface and increased taper or 
with a surface with lateral plastic extensions, that 
have dimensions appropriate to achieve the work-
ing length if used after the canal preparation. Stud-
ies on these systems have shown conflicting results. 
In general, the results are better than with hand ir-
rigation with a syringe, but lower than that of other 
more effective systems.16

Continuous irrigation during instrumentation
Recently, a new system for root canal preparation 

has been introduced to the market. This system uses 
a particular instrument with an abrasive surface that 
enlarges the canal via friction in a vibrating motion 
and allows irrigant to flow through the file itself. This 
system has shown excellent results in terms of re-
specting the anatomy and cleaning of difficult root 
canal anatomies, such as difficult isthmuses, oval ca-
nals or C-shaped canals.19 The low cutting efficiency 
of this system in some cases may limit its use in root 
canal preparation, but makes it an excellent addi-
tional technique to enhance the cleaning and disin-
fection of the root canal system at the end of the 
preparation.20 The concept of continuous irrigation 
was developed in the past with the use of mechanical 
instruments for sonic and ultrasonic preparation 
that could concurrently clean through the continu-
ous release of irrigant. These techniques were then 
abandoned for various reasons related to the poor 
quality of the preparation itself.

Sonic activation
Sonic activation has been shown to be an effec-

tive method for disinfecting the root canals. The 
recent systems use smooth plastic tips of different 
sizes activated at a sonic frequency by a handpiece. 
The system seems to be able to clean the main canal 
effectively, to remove the smear layer and to pro-
mote the filling of a greater number of lateral ca-
nals.17 Another recently introduced technique uses 
a syringe with sonic vibration that allows the deliv-
ery and activation of the irrigant in the root canal 
simultaneously. Sonic activation differs from ul-
trasonic activation in that it operates at a lower fre-
quency (1–6 kHz), and for this reason it is generally 
found to be less effective in removing debris than 
are ultrasonic systems.17, 21, 22

Apical negative-pressure irrigation
As the irrigant must be in direct contact with the 

micro-organisms and canal walls to be effective, the 
accessibility of the irrigant to the whole root canal 
system, in particular in the apical third, is essential. 
In order to deliver the irrigant into the root canal for 
the entire length and to obtain a good flow of fluid, 
apical negative-pressure systems have been intro-
duced that release and remove the irrigant simulta-
neously.

These systems consist of a macro-cannula for the 
coronal and middle portions and a microcannula for 
the apical portion, and the cannulas are connected to 
a syringe for irrigation and the aspiration system in-
tegrated with the dental unit (Fig. 3). During irriga-
tion, a tip connected with a syringe delivers the irrig-
ant to the pulp chamber without the risk of overflow, 
while the cannula placed in the canal pulls irrigant 
into the canal, through the aspiration system to 
which it is connected, and evacuates it through the 
suction holes. This system is intended to ensure a 
constant and continuous flow of new irrigant into 
the apical third safely and with a lower risk of extru-
sion.23 Most of the studies on this technique have 
shown that it is very effective at ensuring a greater 
volume of irrigant in the apical third24 and excellent 
removal of debris from this area25 and inaccessible 
areas,26 with results in the majority of cases similar to 
those of ultrasonic activation techniques.27–29 From a 
clinical perspective, apical negative-pressure sys-
tems can be effectively integrated with ultrasonic ir-
rigation techniques because they act by different 
mechanisms. They can operate in synergy with the 
objective to obtain cleaner canals, especially in the 
apical third and the most inaccessible areas.

Laser activation
The interaction between the laser and the irrigant 

in the root canal is a new area of interest in the field 
of endodontic disinfection. This concept is the base 
of laser-activated irrigation (LAI) and photon-initi-
ated photoacoustic streaming (PIPS) technology.30 
The mechanism of this interaction has been at-
tributed to the effective absorption of the laser light 
by NaOCl. This leads to the vaporization of the irrig-
ant and to the formation of vapor bubbles, which 
expand and implode with secondary cavitation ef-
fects. The PIPS technique is based on the power of 
the Er:YAG laser to create photoacoustic shock 
waves within the irrigant introduced into the canal. 
When it is activated in a limited volume of liquid, the 
high absorption of the laser in NaOCl combined with 
the high peak power derived from the short pulse 
duration employed (50 µs) determines a photome-
chanical phenomenon.30 A study showed that there 
was no difference in bacterial reduction achieved 
by NaOCl activated by laser compared with only  
NaOCl.31 Another study investigated the capability 
of LAI to remove a bacterial biofilm created in vitro 
on the canal walls.32 This study found that it did not 
completely remove the biofilm from the apical third 
of the root canal and infected dentinal tubules. 
However, the finding that laser activation generated 
a higher number of samples with negative bacterial 
cultures and a lower number of bacteria in the apical 
third was a promising result regarding the effective-
ness of the technique, and has been confirmed by a 
more recent study.33
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Additional disinfection systems

In addition to the above-mentioned systems 
that were able to activate the endodontic irrigants 
and to improve their cleaning capability, end-
odontic research is oriented toward the identifi-
cation of alternative solutions that could further 
refine disinfection and assist in the destruction of 
biofilms and the elimination of micro-organisms. 
For this purpose, different substances and tech-
nologies have been investigated over time with 
different results.

Photoactivated disinfection
A new method recently introduced in endo-

dontics is photoactivated disinfection. This tech-
nique is based on the principle that the photo-
sensitizing molecules (photosensitizer, PS) have 
the ability to bind to the membranes of the bac-
teria. The PS is activated with a specific wave-
length and produces free oxygen, which causes 
the rupture of the bacterial cell wall on which the 
PS is associated, determining a bactericidal ac-
tion.34 Extensive laboratory studies have shown 
that the two components do not produce any ef-
fect on bacteria or on normal tissue when used 
independently of each other; it is only the com-
bination of PS and light that exert the effect on 
the bacteria.34

An endodontic system called light-activated 
disinfection (LAD) has been developed based on 
a combination of a PS and a special light source. 
The PS attacks the membranes of micro-organ-
isms and binds to their surface, absorbs energy 
from light and then releases this energy in the 
form of oxygen, which is transformed into highly 
reactive forms that effectively destroy micro- 

organisms. LAD is effective not only against bac-
teria, but also against other micro-organisms, in-
cluding viruses, fungi and protozoa. The PSs have 
far less affinity for the cells of the body; there-
fore, toxicity tests carried out did not report ad-
verse effects of this treatment. Clinically, after 
root canal preparation, the PS is introduced into 
the canal to working length with an endodontic 
needle and is left in situ for 60 s to allow the solu-
tion to come into contact with the bacteria and 
spread through any structures, such as biofilms. 
The specific endodontic tip is then inserted into 

the root canal up to the depth that can be reached 
and irradiation is performed for 30 s in each canal 
(Fig. 4). This technique has proven to be effective 
in laboratory studies at eliminating high concen-
trations of bacteria present in artificially infected 
root canals.35 Care should be taken to ensure 
maximum penetration of the PS, since it is im-
portant that it come into direct contact with the 
bacteria, otherwise the effect of photosensitivity 
will not occur. In addition, LAD appears to be ef-
fective not only against the bacteria in suspen-
sion, but also against biofilm.5 Research is now 
directed toward evaluating the possibility of in-
creasing the antibiofilm effectiveness of LAD, 
combining the benefits of photodynamic therapy 
with those of bioactive glasses and nanoparti-
cles, which will be described later. Currently LAD 
is not considered as an alternative, but rather as 
a possible supplement to standard protocols of 
root canal disinfection already in use.5

Laser
One of the main disadvantages of the current 

endodontic irrigants is that their bactericidal  
effect is limited primarily to the main root canal. 

Fig. 3: Apical negative-pressure 

irrigation system used to enhance 

debridement.

Fig. 3
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In the endodontic field, several types of lasers 
have been used to improve root canal disinfec-
tion: the diode laser, carbon dioxide laser, Er:YAG 
laser and Nd:YAG laser. The bactericidal action of 
the laser depends on the characteristics of its 
wavelength and energy, and in many cases is due 
to thermal effects. The thermal effect induced by 
the laser produces an alteration of the bacterial 
cell wall that leads to changes in osmotic gradi-
ents up to cell death. Some studies have con-
cluded that laser irradiation is not an alternative, 
but rather a possible supplement to existing pro-

tocols to disinfect root canals.36 The laser energy 
emitted from the tip of the optical fiber is di-
rected along the canal and not necessarily later-
ally toward the walls. In order to overcome this 
limitation, a new delivery system of the laser was 
developed. The system consists of a tube that al-
lows the emission of the radiation laterally in-
stead, directed through a single opening at its 
terminal end. The objective of this modification 
was to improve the antimicrobial effect of the 
laser in order to penetrate and destroy microbes 
in the root canal walls and in the dentinal tubules. 
However, complete elimination of the biofilm and 
bacteria has not yet been possible, and the effect 
of the laser has been found to be less relevant 
than that of the classical solutions of NaOCl.37 In 
conclusion, strong evidence is not currently avail-
able to support the application of high-power la-
sers for direct disinfection of root canals.38

Ozone
Ozone is an unstable and energetic form of 

oxygen that rapidly dissociates in water and re-

leases a reactive form of oxygen that can oxi-
dize cells. It has been suggested that ozone may 
have antimicrobial efficacy without inducing 
the development of drug resistance and for this 
reason it was also used in endodontics. How-
ever, the results of the available studies on its 
effectiveness against endodontic patho gens 
are inconsistent,39 especially against biofilms. 
The antibacterial effectiveness of ozone was 
found not comparable and less than that of  
NaOCl.39

Alternative antibacterial systems
Nanoparticles

Nanoparticles are microscopic particles be-
tween 1 and 100 nm in size that have antibacte-
rial properties and a tendency to induce much 
lower drug resistance compared with tradi-
tional antibiotics. For example, nanoparticles of 
magnesium oxide, calcium oxide or zinc oxide 
are bacteriostatic and bactericidal. They gener-
ate active oxygen species that are responsible 
for their antibacterial effect through electro-
static interaction between positively charged 
nanoparticles and negatively charged bacterial 
cells, resulting in accumulation of a large num-
ber of nanoparticles on a bacterial cell mem-
brane and a subsequent increase in its permea-
bility associated with the loss of its functions. 
Nanoparticles synthesized from powders of sil-
ver, copper oxide or zinc oxide are currently used 
for their antimicrobial activity. In addition, 
nanoparticles can alter the chemical and physi-
cal properties of dentin and reduce the strength 
of adhesion of bacteria to the dentin itself, thus 
limiting recolonization and bacterial biofilm 
formation. In any case, the possible success of 
the application of nanoparticles in endodontics 
will depend essentially on the manner in which 
they can be delivered in the most complex root 
canal anatomy.

Bioactive glass
Recently, bioactive glass or bioactive glass-ce-

ramics have been a subject of considerable inter-
est for endodontic disinfection owing to their an-
tibacterial properties, but conflicting results have 
been obtained.5

Natural plant extracts
A current trend is the use of natural plant ex-

tracts, taking advantage of the antibacterial activ-
ity of polyphenolic molecules generally used for 
storing food. These compounds have been found 
to have poor antibacterial efficacy, but several 
demonstrate significant ability to reduce the for-
mation of biofilms, although the mechanism by 
which this occurs is not clear.5

Fig. 4: Disinfection activated by light to 

enhance root canal cleaning.

Fig. 4
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Noninstrumentation techniques
The first trial of a method of cleaning without 

canal preparation was the noninstrumentation 
technique conceived by Lussi et al.40 This tech-
nique did not provide for the enlargement of the 
root canals because there was no mechanical in-
strumentation of the root canal walls. In fact, 
root canal cleaning was exclusively obtained with 
the use of NaOCl at low concentration, intro-
duced and removed from the canal using a vac-
uum pump and an electric piston that created 
fields of alternating pressure inside the canal. 
These caused the implosion of the produced bub-
bles and hydrodynamic turbulence that facili-
tated the penetration of NaOCl into the root canal 
ramifications. At the end of this procedure, the 
canals were filled with a cement conveyed by the 
same vacuum pump. This system did not prove to 
be of substantial effectiveness and was never 
marketed.

Recently, a method has been developed for 
cleaning the entire root canal system through the 
use of a broad spectrum of sound waves trans-
mitted within an irrigating solution to remove 
pulp tissue, debris and micro-organisms quickly. 
One study showed that this technique was able 
to dissolve the tissue tested at a rate significantly 
higher than that of conventional irrigation.4 More 
research is needed to determine whether this ap-
proach is effective in the root canal system with 
minimally invasive or no canal preparation.

Conclusion

According to current knowledge, endodontic 
pathology is an infection mediated by bacteria 
and in particular by biofilm. From a biological 
perspective, endodontic therapy must then be 
directed toward the elimination of micro-or-
ganisms and the prevention of possible reinfec-
tion. Unfortunately, the root canal system, with 
its anatomical complexity, represents a chal-
lenging environment for the effective removal 
of bacteria and biofilm adherent to the canal 
walls. Chemomechanical preparation involves 
mechanical instrumentation and antibacterial 
irrigation, and it is the most important phase of 
the disinfection of the endodontic space. The 
technological advances of instruments have 
brought significant improvements in the ability 
to shape the root canals, with fewer procedural 
complications. In the management of the in-
fected root canal system, various antimicrobial 
agents have been employed. Furthermore, some 
clinical measures, such as an increase in apical 
preparation and a more effective system of  
irrigant delivery and activation of irrigant, can 
promote and make more predictable the reduc-
tion of intracanal bacteria, especially in complex 
anatomical and noninstrumented portions of 
the root canal system._

Editorial note: A list of references is available from the 
publisher.
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Given our clinical experience, along with the  
insights that are being documented from recent 
research, we can make the following conclusions 
regarding the use of this approach to endodontic 
instrumentation:
1. Instrument separation is virtually eliminated, 

producing a much more favourable mind-set for 
the dentist.

2. Dentinal micro-cracks associated with rotary NiTi 
are not associated with the short amplitudes of 
motion produced by the 30- to 45-degree recipro-
cating handpieces.1–4

3. Lesser tapered preparations reduce the amount  
of coronal dentin being removed increasing the 
resistance of the tooth to the forces that produce 
vertical fractures.1–4

4. The thin 02 tapered stainless steel relieved ream-
ers are capable of removing tissue from the often 
thin buccal and lingual extensions that are not 
touched by the greater tapered systems and where 
canal blockages occur when using K-files.

5. The recommended relieved reamers will negotiate 
to the apex with far less resistance than the tradi-
tional use of K-files.

6. Due to their limited exposure to torsional stress 
and cyclic fatigue, a result of the 30- to 45-degree 
reciprocating handpieces, the instruments may be 
used several times before replacement, yielding 
dramatic savings.5

In our endodontic practice, the feeling of security 
is most important. We seek out ways to produce 
highly effective predictable results. For us, that 
means no instrument separation as a cause of con-
cern with the full appreciation that our procedures 
must primarily maintain the original integrity of the 
remaining tooth structure as much as possible._
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