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INTRODUCTION 
The most effective step in a successful root 
canal treatment is the effective cleaning of root 
canal system. This can be achieved if the 
irrigants reach the apical portion of the root 
canal. However, limitation of instrumentation in 
root canals is due to the presence of anatomic 
complexities such as lateral canals, anastomoses, 
ribbons, spurs, fins, dentinal tubules etc., thus 
interfering with the long term favorable 
prognosis of the tooth.  Earlier endodontic 
irrigation devices include the conventional 
needle and syringe system and other hand and 
rotary instruments, which are not very effective 

in complete disinfection of the root canal 
system. Also with these, there is a risk of 
extrusion of irrigants such as Sodium 
Hypochlorite beyond the apical foramen which 
can irritate the periapical tissues. Sodium 
hypochlorite is not very effective in removing 
the smear layer, so EDTA (chelating agent) does 
the work1.Effectiveness of the root canal 
irrigation not only depends on the irrigant but 
also on the delivery device. It has been said that 
flushing of the root canal is more important than 
the type of irrigant used. According to Chow, an 
effective irrigant should be able to reach the 
apex, provide a current and take the particles 
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away. The effectiveness of the irrigation device 
depends on its ability to carry an adequate flow 
and volume of the irrigant solution without 
forcing the irrigant beyond the apical 
foramen1,2.Hence, with the introduction of newer 
irrigation devices in endodontics, an effective 
chemomechanical debridement is possible, 
eventually contributing to the long term success 
of root canal treatments. 

CONVENTIONAL NEEDLE AND 
SYRINGE SYSTEM 

This has been the basic method of irrigation for 
years. With the use of syringes, the stream 
action is relatively weak and it does not remove 
the entire debris in the root canal. It has been 
shown that the irrigants can only progress 1mm 
beyond the depth of the needle into the root 
canal. Increased volume does not increase the 
cleaning action. Also, the complete disinfection 
of the root canal not only depends on the volume 
of the irrigant used, but also on the root canal 
anatomy and the type of irrigant used. Needle 
cannot effectively penetrate into the oval-shaped 
canals or canal irregularities and thus, large 
amounts of dentine debris still remain1,3. 

ENDOACTIVATOR 

This device is based on cavitation and acoustic 
streaming which helps in removing the smear 
layer and biofilm effectively. It is activated for 
30-60 seconds after irrigation with manual 
syringe and needle.This device is better at deep 
cleaning and effective disinfection of the root 
canal, even in cases with complex anatomical 
morphology.It usually comprises of a cordless, 
battery operated handpiece which works at a 
speed from 2000 to 10000 cycles per minute. 
This is also equipped with activator tips which 
are available in 22 mm of length in 3 different 
colors for easy identification – small (yellow), 
medium (red) and large (blue). It is composed of 
strong, flexible polymer.It is safer, faster and 
provides better disinfection than conventional 
syringe system. It can also be used for placement 
of calcium hydroxide and MTA around curved 
roots and also in re treatment cases for removing 
the residual old material3,4. 

VATEA IRRIGATION PUMP 

Rotary instruments - old or new present a 
challenge to oval and curved canals. Even 
conventional needle and syringe irrigation 
produces pressure of more than 1270 
Pascalswhich allows for free passage of 
liquid.But VATEA is based on SAF (Self 
adjusting file) system consisting of a hollow, 
compressible file which enables file to adapt to 
the cross sectional shape of the canal and thus, is 
effective in cleaning oval canals which is one of 
the major challenges in a successful root canal 
treatment. SAF has a rectangular cross section 
(0.16 * 0.12 mm) which allows 38% of the cross 
section of the canalfree for backflow of the 
irrigant. It has no piston action, i.e. no pressure 
is generated within the file which does not allow 
extrusion of the irrigant into the periapical 
tissues and replaces the irrigant in the apical part 
with fresh fully active irrigantdelivering it 
continuously into the root canal1,3,4.SAF follows 
the principle of Minimally invasive 3D 
endodontics – Wave One (Maillefer-
DentsplyBallaigues, Switzerland), Reciproc 
(VDW, Munich, Germany). SAF does not cut 
the dentin rather it removes the dentin using the 
grinding motion. Due to its mechanism of 
action, it is the first instrument to preserve the 
integrity of the dentin by preventing excessive 
removal of sound dentin and formation of micro-
cracks in radicular dentin. SAF is a safer mode 
of instrumentation in C-shaped canals which 
present with a hidden “danger” zone. Also its 
better to use SAF system in wide isthmuses 
which are more than 0.2 mm thick rather than in 
narrow long isthmuses less than 0.2mm 
thickness where SAF is not that 
effective3,4,5.VATEA consists of RDT handpiece 
which vibrates with an amplitude of 0.4 mm and 
a micromotor working at a speed of 5000 rpm 
producing 5000 vibrations per minute, a 
rechargeable irrigation pump with an internal 
reservoir of 400 ml, 10V charging transformer, 
irrigation tubes, a connector and a funnel. This 
system delivers the irrigant at a rate of 0-10 ml 
per minute at intervals of 1 ml per minute. But 
this needs regular oiling of the handpiece an 
disinfection with alcohol wipes or disinfectant 
spray6,7.Studies have shown that debris get 
packed in the apical part of the root canal even 
when EDTA is used as the final irrigant. Use of 
SAF with a continuous flow of fresh irrigant 
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along with its scrubbing action renders the apical 
part free of smear layer in almost 65% of the 
cases. 

MAX-I-PROBE 

These are endodontic or periodontal irrigation 
probes which provide maximum efficacy, 
maximum safety and maximum convenience in 
cleaning of root canals. These probes have 
rounded side port dispersal providing an upward 
flushing motionwhich prevents the irrigant or 
debris from extruding beyond the apex. This 
provides maximum efficacy and patient safety. 
Also the closed rounded end prevents apex from 
any damage5,8.  

PHOTO-ACTIVATED DISINFECTION 

It works on the principle that photosensitizer 
molecules get attached to bacterial membrane 
when irradiated with a light of specific 
wavelength matched to the peak absorption of 
photosensitizer and cause release of singlet 
oxygen which ruptures the bacterial cell wall 
and helps in killing bacteria. 

Light of specific wavelength 

 

Photosensitizer activation (Tolonium chloride) 

 

Oxygen based free radical is formed 

 

Multiple targets 

 

Membrane       genetic     enzyme 

Damage damageactivation 

This system consists of a small diode laser, a 
delivery fibre, a disposable hanpiece and an 
emitter. Tolonium chloride in a volume of 12.7 
mg/l is used as a photosensitizer, effective in 
killing bacteria such as Fusobacterium 
nucleatum, Enterococcus faecalis, Prevotella 
intermedia, Streptococcus intermedius, 

andPeptostreptococcus micros.After completion 
of BMP, the photosensitizer solution is kept in 
situ for a period of 60 seconds to act on the 
bacteria and diffuse through biofilm. Irradiation 
is carried out for 120 seconds through the 
emitter into the root canal. Use of conventional 
irrigants like sodium hypochlorite and citric acid 
are not effective in removing the smear layer 
and killing the bacteria unless used in copious 
amounts, and small, narrow canals do not get 
completely rid of the bacteria. But studies have 
shown that use of PAD actually renders the root 
canals bacteria free in 75% of cases5,7,9.  

USE OF OZONE 

Ozone is created by the combination of oxygen, 
ultraviolet radiation and electrical discharges. It 
is in the gaseous form, unstable and dissociates 
readily back into oxygen, thus liberating singlet 
oxygen which acts as a strong oxidizing agent. 
Ozone stimulates antioxidant response and 
releases free radicals such as peroxides and 
disinfects the root canals. It is effective against 
bacteria, yeast, protozoa, viruses.It also 
eliminates the anaerobic odor produced due to 
some chronically infected teeth. 

Ozone attacks 

 

Glycolipids, glycoproteins, amino acids 
and inhibits enzymatic control 

 

Increase cell membrane permeability 

 

Ozone enters the cell 

 

Immediate function cessation 

Ozone has been proved to be effective in various 
fields of dentistry such as :- 

x Periodontics 
x Endodontics 
x Impression materials 
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x Implantology 
x Soft tissue lesions such as Aphthous 

ulcers / herpeslabialis 
x Restorative 

Ozone is available in a free flow delivery 
system, which utilizes air that is filtered, dried 
and passed over a ceramic plate and a high 
voltage is applied which produces ozone at 
intervals of 6, 12, 18 and 24 seconds. As this is 
an open delivery system, so working area has to 
be sealed and high volume suction is required 
under negative pressure7,9,10.Though mild 
complications such as post operative discomfort 
and little sensitivity have been reported with the 
use of ozone.Evidence based efficacy of ozone 
for root canal irrigation by Edward Lynch and 
Edward Swift has shown 57% reduction in 
biofilm and a 65% reduction in viable bacteria 
even when used in low doses and with a short 
time of application. It is recommended to use 
ozonated water or ozone gas at the end of 
cleaning and shaping process. Majority of the 
cases have shown rapid healing of large 
periapical lesions within three to six months 
with this system.  

ENDOVAC 

Unlike other irrigation systems, EndoVac works 
on apical negative pressure. It comprises of four 
components:- 

x Micro Cannula 
It is a 28-gauge needle with 12 
microscopic holes which draws fluid 
thus, evacuating debris upto the apical 
third of the canal. 

x Macro Cannula 
It is used to remove the coarse debris 
from the coronal and middle thirds of 
the canals by moving the macro cannula 
up and down the canals. 

x Master Delivery Tip 
It delivers and evacuates the irrigant 
efficiently. It provides a constant flow 
of irrigant without the risk of overflow. 
It is used during coronal flaring for 
removal of debris produced due to 
instrumentation. 

It prevents excess sodium hypochlorite 
from spilling into the patient’s mouth. 
Also, it provides a constant flow of 
irrigantmaintaining a “brim full” level 
of irrigant. 

x Multi–Port Adapter 
It is easily removable and re-attachable, 
can be autoclaved and sterilized and 
serves as a caddy for EndoVac tubing 
and other components. 

In vitro studies have demonstrated that EndoVac 
is more efficient in cleaning and removal of 
smear layer than needle irrigation6,8,9.  

ULTRASONIC IRRIGATION 

Earlier, this was only used to remove calculus 
and stains on the surfaces of teeth, but recently it 
has proved its use in smoothening and scarping 
of root surfaces of teeth and root canal 
treatment.Ultrasonic irrigation can be performed 
with or without simultaneous ultrasonic 
irrigation. Passive ultrasonic irrigation (PUI), a 
term first used by Weller et al. (1980), is 
ultrasonic irrigation performed without 
instrumentation.PUI can be used as continuous 
or intermittent flush. This non-cutting 
technology reduces the chances of producing 
aberrant shapes in the root canal system. It 
works by means of cavitation and acoustic 
streaming. Shorter passive irrigations prevents 
the file from touching the walls of the canals and 
thus, prevents aberrant forms8,10.  

It uses vibrations and acoustic streaming as 
means to provide effective cleaning of the 
canals.  

This works on two principles :- 

x Magnetostriction units 
These are joined to a stable, alternating 
magnetic field producing vibrations by 
converting electromagnetic energy into 
mechanical energy. 

x Piezoelectric principle 
This uses a crystal which changes size 
on application of electrical charge and, 
when the crystal deforms, it produces 
mechanical oscillations without 
producing heat. 



Dua P et al.Surgical strike on endodontic pathogens. 

IDA Ludhiana’s Journal – leDentistry Vol.1 issue1 2017 26 

This is better over magnetostrictive 
units as it produces more cycles per 
second. 

Ultrasonic tips do not rotate thus, providing 
safety and control while maintaining high 
cutting efficiency. The ability to dissolve tissue 
is improved if the debris or smear layer is 
moistened with the irrigating solution and 
ultrasonic irrigation is applied.They produce 
nodes and antinodes (figure of eight (elliptical 
motions)) throughout an endosonic file. 
Ultrasonic irrigation is also useful when hidden 
canals are permeabilized or when posts or 
fractured instruments are withdrawn10. This is 
also used in retrograde filling during endodontic 
surgery. 

RINSENDO 

This consists of a handpiece, a cannula and a 
syringe carrying irrigant. The pressure-suction 
technology with a hydrodynamic 
activationirrigates the canal at an irrigation 
speed of 6.2 ml/min.It produces approximately 
100 cycles per minute .Although some studies 
reported the risk of overirrigation with 
RinsEndo, but it was comparatively less when 
compared to manual irrigation3,5,9. 

VIBRINGE 

It uses traditional type of syringe/needle delivery 
system but adds sonic vibrations to it. Vibringe 
(Vibringe BV, Amsterdam, The Netherlands) is 
based on sonic irrigation and produces 
vibrations upto 9000 cycles per minute with 
manually operated irrigation of the root canal11. 

DISCUSSION 

For a successful endodontic therapy, a clinician 
must be able to recognize an effective irrigant in 
suitable volumes with the use of delivery system 
that delivers solutions to full working lengths 
into the canals.At present, there is no such single 
irrigant that combines all the properties of an 
effective irrigant, even when used at a lower pH, 
increased temperature or added surfactants. No 
single irrigant has the capacity to dissolve all the 
organic pulp material and demineralize the 
calcified organic portion of the canal, but with 

the use of combination of such newer irrigation 
devices, most of the canals can be rendered 
bacteria free.Factors that favor irrigation are :- 
needle depth, irrigation needle, radius of root 
canal, diameter to which the canal is 
prepared4,8,12. Peters et al concluded that with the 
use of rotary and hand instruments, almost 35% 
or more of the canal surface is left untouched. 
So, there is a need for advanced endodontic 
irrigation devices.Various in vitro and in vivo 
studies have shown that EndoVac is more 
effective in canal irrigation than needle and 
syringe system. Gondim et al concluded a 
significant reduction in post operative pain with 
the use of EndoVac.Ruddle suggested the use of 
intracanal irrigation before switching onto 
Endoactivator. Though it is seen that 
Endoactivatorextruded the irrigant beyond the 
apex but the volume was very small.PUI is more 
effective in removing the canal debris and pulp 
tissue than the conventional syringe and needle 
irrigation due to a higher speed and flow volume 
of irrigant in the canal during irrigation. Though 
it has been reported that PUI does not 
completely remove the smear layer when used 
with water, but causes complete elimination of 
the smear layer when used with 3% 
NaOCl12.EDTA removes smear layer better 
when used in sonic irrigation devices.There is no 
such single technique that is able to ensure 
complete disinfection of the root 
canals.However, some studies do show the 
reduction in the number of bacteria in the canals 
with the use of ultrasonic irrigation devices. 

CONCLUSION 

The authors conclude that the mechanical action 
and the continuous flow of fresh irrigant 
periodically with the use of SAF is effective in 
eliminating most of the bacteria from the root 
canal. Also, SAF is the first instrument of its 
kind to preserve the integrity of radicular dentin 
by avoiding excessive removal of sound dentin 
and formation of micro-cracks in radicular 
dentin.Various studies show that PAD technique 
was successful in eliminating all the culturable 
bacteria but care has to be taken while its in use 
as in not to bend the emitter too tight or trap it in 
the canal. Further researches show that ozone is 
an exciting adjunct to not only root canal 



Dua P et al.Surgical strike on endodontic pathogens. 

IDA Ludhiana’s Journal – leDentistry Vol.1 issue1 2017 27 

therapy but also has wider applications in other 
fields as well.Various studies conclude that 
EndoVac does not extrude the irrigant after deep 
intracanal delivery.Endoactivator extrudes the 
irrigant beyond the canal minimally, though in 
insignificant amounts. Manual, Ultrasonic, and 
Rinsendo systems had significantly greater 
amounts of extrusion as compared to EndoVac 
and Endoactivator systems. 
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