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Shaping and Cleaning Is one Of the Most Important phase of endo-dontic 

Therapy. Instrumentation Reduces Microbial Content Of Root Canal To a 

Great Extent , However Root Canal Anatomy Provide Area in Which 

Bacteria Can Persist. 

The success of endodontic treatment depends on the eradication of 

microbes 

(if present) from the root-canal system and prevention of reinfection. The 

root canal is  shaped with hand and rotary instruments under constant 

irrigation to remove the inflamed and necrotic tissue, microbes/biofilms, 

and other debris from the root-canals pace.  

The main goal of instrumentation is to facilitate effective irrigation, 

disinfection  And filling. Several studies using advanced techniques such 

as micro-computed tomography (CT) scanning have demonstrated that 

proportionally large areas of the 
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main root-canal wall remain untouched by the instruments,1 emphasizing 

the importance of chemical means of cleaning and disinfecting all areas of 

the root canal. There is no single irrigating solution that alone sufficiently 

covers allof the functions required from an irrigant. Optimal irrigation is 

based on the combineduse of 2 or several irrigating solutions, in a specific 

sequence, to predictably obtain thegoals of safe and effective irrigation.  

Irrigants have traditionally been delivered into theroot-canal space using 

syringes and metal needles of different size and tip design.Clinical 

experience and research have shown, however, that this classic approach 

typically results in ineffective irrigation, particularly in peripheral areas 

such as anastomoses between canals, fins, and the most apical part of 

the main root canal. Therefore, many of the compounds used for irrigation 

have been chemically modified and several mechanical devices have 

been developed to improve the penetration and effectiveness of irrigation. 

This article summarizes the chemistry, biology, and procedures for safe 

and efficient irrigation and provides cutting-edge information on the most 

recent developments. 

 

 

ROLE OF IRRIGATION. 

Irrigation has a central role in endodontic treatment. During and 

after instrumentation, the irrigants facilitate removal of 

microorganisms, tissue remnants, and dentin chips from the root 

canal through a flushing mechanism  Irrigants can also help 

prevent packing of the hard and soft tissue in the apical root canal 

and extrusion of infected material into the periapical area. Some 



3 

irrigating solutions dissolve either organic or inorganic tissue in 

the root canal. In addition, several irrigating solutions have 

antimicrobial activity and actively kill bacteria and yeasts when 

introduced in direct contact with the microorganisms.  

Through the years, different irrigating solutions  have been 

recommended. A stream of hot water discharged from an 

insulated syringe, physiologic saline solution, a 30% solution of 

urea, urea peroxide solution in glycerin, a solution of chloramine,  

sodium hypochlorite, and sodium hypochlorite in conjunction with 

ethylenediaminetetraacetic acid (EDTA) are just a few. 

 However, several irrigating solutions also have cytotoxic 

potential, and they may cause severe pain if they gain access into 

the periapical tissues.  So An optimal irrigant should have all or 

most of the positive characteristics ( listed below ), but none of 

the negative or harmful properties. None of the available irrigating 

solutions can be regarded as optimal. Using a combination of 

products in the correct irrigation sequence contributes to a 

successful treatment outcome. 

 

Desired functions of irrigating solutions 

 

o Washing action (helps remove debris) 

o Reduce instrument friction during preparation (lubricant) 

o Facilitate dentin removal (lubricant) 

o Dissolve inorganic tissue (dentin) 

o Penetrate to canal periphery 
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o Dissolve organic matter (dentin collagen, pulp tissue, 

biofilm) 

o Kill bacteria and yeasts (also in biofilm) 

o Do not irritate or damage vital periapical tissue, no 

caustic or cytotoxic effects 

o Do not weaken tooth structure 

 

IRRIGATING SOLUTIONS:- 

1. Sodium Hypochlorite ( NaoCL) 

2. Ethylene Diamine Tetra-acetic Acid ( EDTA) 

3. Chlor-Hexidine Digluconate (CHX) 

4. SaliNe 

5. MTAD 

6. Citric Acid 

 

 

 

1.Sodium Hypochlorite (NaoCl) 

Sodium hypochlorite (NaOCl), a reducing agent, is a clear, straw-

colored solution containing about 5% of available chlorine. It is 

the most widely used irrigating solution.  
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Surveys from around the world reported that sodium hypochlorite 

is the most common irrigating solution used in endodontics.  

Figure  shows the percentage of responders who utilize each 

irrigant as their primary disinfectant agent in a survey by the 

American Association of Endodontists. It is an effective 

antimicrobial and proteolytic agent excellent organic tissue so 

solvent and lubricant with fairly quick effects. NaOCl is both an 

oxidizing agent and a hydrolyzing agent. Commercial sodium 

hypochlorite solutions are strongly alkaline and hypertonic and 

typically  have nominal concentrations of 10–14 % available 

chlorine. 
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NaOCl is commonly used in concentrations between 0.5% and 

6%. It is a potent antimicrobial agent, killing most bacteria 

instantly on direct contact. It also effectively dissolves pulpal 

remnants and collagen, the main organic components of d 

hypochlorite.  

 Hypochlorite is the only root-canal irrigant of those in general use 

that dissolves necrotic and vital organic tissue. It is difficult to 

imagine successful irrigation of the root canal without 

hypochlorite. Although hypochlorite alone does not remove the 

smear layer, it affects the organic part of the smear layer, making 

its complete removal  possible by subsequent irrigation with 

EDTA or citric acid (CA). It is used as an unbuffered solution at 

pH 11 in the various concentrations mentioned earlier, or buffered 

with bicarbonate buffer (pH 9.0), usually as a 0.5% (Dakin 

solution) or 1% solution. 

MECHANISM OF Action 

1: Saponification reaction:  

 Sodium hypochlorite acts as an organic and fat solvent that 

degrades fatty acids and transforms them into fatty acid salts 

(soap) and glycerol (alcohol), reducing the surface tension of the 

remaining solution. 

2: Neutralization reaction:  
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 Sodium hypochlorite neutralizes amino acids by forming water 

and salt. With the exit of hydroxyl ions, the pH is reduced.  

 3: Hypochlorous acid formation:  

 When chlorine dissolves in water and it is in contact with organic 

matter, it forms hypochlorous acid. It is a weak acid with the 

chemical formula HClO that acts as an oxidizer. Hypochlorous 

acid (HOCl − ) and hypochlorite ions (OCl − ) lead to amino acid 

degradation and hydrolysis.  

 4: Solvent action:  

 Sodium hypochlorite also acts as a solvent, releasing chlorine 

that combines with protein amino groups (NH) to form 

chloramines (chloramination reaction). Chloramines impede cell 

metabolism; chlorine is a strong oxidant and inhibits essential 

bacterial enzymes by irreversible oxidation of SH groups 

(sulfhydryl group)  

 5: High pH:  

 Sodium hypochlorite is a strong base (pH > 11). The 

antimicrobial effectiveness of sodium hypochlorite, based on its 

high pH (hydroxyl ion action), is similar to the mechanism of 

action of calcium hydroxide. The high pH interferes in cytoplasmic 

membrane integrity due to irreversible enzymatic inhibition, 

biosynthetic alterations in cellular metabolism, and phospholipid 

degradation observed in lipidic peroxidation. 
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There is considerable variation in the literature regarding the 

antibacterial effect of NaOCl. In some articles hypochlorite is 

reported to kill the target microorganisms in seconds, even at low 

concentrations, although other reports have published 

considerably longer times for the killing of the same species.7–10 

Such differences are a result of confounding factors in some of 

the studies. The presence of organic matter during the killing 

experiments has a great effect on the antibacterial activity of 

NaOCl. 

Haapasalo and colleagues11 showed that the presence of dentin 

caused marked delays in the killing of Enterococcus faecalis by 

1% NaOCl. Many of the earlier studies were performed in the 

presence of an unknown amount of organic matter (eg, nutrient 

broth) or without controlling the pH of the culture, both of which 

affect the result. When the confounding factors are eliminated, it 

has been shown that NaOCl kills the target microorganisms 

rapidly even at low concentrations of less than 0.1%.9,12 

However, invivo  the presence of organic matter (inflammatory 

exudate, tissue remnants, microbial biomass) consumes NaOCl 

and weakens its effect. Therefore, continuous irrigation and time 

are important factors for the effectiveness of hypochlorite. 

Bystro¨ m and Sundqvist13,14 studied the irrigation of root canals 

that were necrotic and contained a mixture of anaerobic bacteria. 

These investigators showed that using 0.5% or 5% NaOCl, with 

or without EDTA for irrigation, resulted in considerable reduction 

of bacterial counts in the canal when compared with irrigation with 

saline. 



9 

However, it was difficult to render the canals completely free from 

bacteria, even after repeated sessions. Siqueira and 

colleagues15 reported similar results using root canals infected 

with E faecalis. Both studies failed to show a significant difference 

in the antibacterial efficacy between the low and high 

concentrations of NaOCl. Contrary to these results, Clegg and 

colleagues,16 in an ex vivo biofilm study, demonstrated a strong 

difference in the effectiveness against biofilm bacteria by 6% and 

3% NaOCl,the higher concentration being more effective. 

DRAWBACKS OF NAOCL 

Complications from NaOCl extrusion includes  

(1) maxillary sinus incidents  ,(2) severe pain  (3) cellulitis , (4) 

life-threatening events , (5) permanent facial disfigurement  

 (6) permanent nerve infection, (7) secondary infection and  

(8) acute kidney injury ].  

At the root of the problem is a broad misunderstanding of the 

reasons NaOCl is extruded from the apical foramen. It is 

generally believed that  apical extrusion of NaOCl happens, as 

Pashley described, when an irrigation needle is wedged  into a 

canal during irrigation; however, two studies disagree with this 

belief. First, in a survey of the diplomats of the American Board of 

Endodontics, only 20 % of the responding diplomats reported they 

felt the needle was wedged in  
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the canal . Second, in a one-of-a-kind clinical study, Hypaque (a 

radiopaque dye) was used as an irrigating solution . It is important 

to note that the Hypaque investigators were aware of the 

possibility of forceful apical extrusion and reported that care was 

taken to insure that no irrigation needle was wedged into the 

walls, yet in  both vital and nonvital teeth, apical extrusion of 

Hypaque was noted (Fig.) Considering the tissue toxicity of even 

the smallest amount of NaOCl, it seems reasonable that many 

patients would feel some degree of postoperative pain or 

discomfort following traditional endodontic irrigation. Gondim et al. 

proved this to be a statistically significant fact..  

Fig. The pathognomonic appearance of a NaOCl extrusion incident typically 

includes hemi facial edema and ecchymosis involving ( A ) one or both eyelids 

and ( B ) upper and lower lips beginning at the angle of the mouth but ( C ) 

never includes the cheek area [ (With permission from Saudi Journal of Kidney 

Diseases and Transplantation) 
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Fig.   ( a ) The classical pathognomonic facial appearance of NaOCl 

infusion resulting from the treatment of the maxillary right lateral 

incisor. Interestingly, although the right superior palpebral vein ( red 

arrow ) shows the hemorrhagic effect of NaOCl infusion, the midface 

area just below the eyelids and upper lip is virtually unaffected 

(From Witton and Brennan ). ( b ) The course of the anterior facial 

vein and its tributaries including the palpebral veins of the eyelids, 

the superior and inferior labia veins, and, most importantly –  an 

uncommon connection - with the superior alveolar vein(s) that 

normally drains blood from the teeth to the pterygoid plexus of the 

veins in the infratemporal fossa. ( c ) The area between the eyelids 

and the angle of the mouth is unaffected because the malar fat pad 

and the zygomatic muscles cover the anterior facial vein, thus hiding 

any hemorrhagic effect (Figs.  b & c  with Permission from 

SybronEndo) 
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2. EDTA ( Ethylene Diamine tetra-aceti Acid) 

The chelating agent ethylenediaminetetraacetic acid, commonly 

called EDTA, was introduced into endodontic practice by 

Nygaard-Østby. 17% EDTA is relatively nontoxic and only slightly 

irritating in weak solutions. It forms highly stable, soluble, metal 

chelates in combination with heavy metals or alkaline earth ion or 

EDTA, is an aminopolycarboxylic acid, and a colorless, water-

soluble solid. EDTA is often suggested as an irrigant because it 

can chelate and remove the mineralized portion of the smear 

layer. It is a polyaminocarboxylic acid with the formula [CH 2 

N(CH 2 CO 2 H) 2 ] 2 . Its prominence as a che-lating agent 

arises from its ability to sequester di- and tricationic metal ions 

such as Ca 2+ and Fe 3+ . After being bound by EDTA, metal 

ions remain in solution but exhibit diminished reactivity. 

MECHANISM OF ACTION 

On direct exposure for extended time, EDTA extracts bacterial 

surface proteins by combining with metal ions from the cell 

membrane which can eventually lead to bacterial death.Chelators 

such as EDTA form a stable complex with calcium.  

When all available ions have been bound, equilibrium is formed 

and no further dissolution takes place; therefore, EDTA is self-

limiting . The effects of EDTA have been studied both in vitro and 

in vivo, and the following conclusions have been reported: 
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 EDTA is effective in softening dentin. irrigation with EDTA 

removes the inorganic part of the smear layer.The extent of 

demineralization by EDTA is proportional to the exposure time. 

EDTA has no deleterious effect when used clinically as an 

irrigating solution. EDTA as an irrigant is employed by depositing 

a few drops into the pulp chamber with a syringe and then 

carefully pumping the solution into the root canal with a fine root 

canal instrument.  

When it is difficult to introduce a file into the canal due to 

intracanal calcifications or iatrogenic blockade, then EDTA gel 

can be used and one should try to negotiate such canals with an 

instrument coated with EDTA gel. If the root canal of a posterior 

tooth is narrow and if one risks breaking a fine instrument, it is 

better to pump EDTA into the canal and wait for 1 minute before 

attempting instrumentation. Once the apical foramen has been 

reached and the canal has been enlarged, the canal should be 

irrigated in the usual manner. 

3.CHLORHEXIDINE DIGLUCONATE (CHX): 

Chlorhexidine digluconate (CHX) is widely used in disinfection in 

dentistry because of its good antimicrobial activity.29–31 It has 

gained considerable popularity in endodontics as an irrigating 

solution and as an intracanal medicament. CHX does not possess 

some of the undesired characteristics of sodium hypochlorite (ie, 

bad smell and strong irritation to periapical tissues). However, 

CHX has no tissue-dissolving capability and therefore it cannot 

replace sodium hypochlorite. 



14 

MECHANISM OF ACTION 

Chlorhexidine digluconate possesses a broad-spectrum 

antimicrobial activity against most common endodontic 

pathogens. It also possesses bacteriostatic and bactericidal 

activity. 2% Chlorhexidine digluconate is capable of 

electrostatically binding to negatively charged bacterial surfaces. 

The antimicrobial activity of CHX against gram-positive bacteria 

and yeasts is attributed to its ability to permeate the microbial cell 

wall and cause coagulation of the cytoplasmic components. 

CHX permeates the microbial cell wall or outer membrane and 

attacks the bacterial cytoplasmic or inner membrane or the yeast 

plasma membrane. In high concentrations, CHX causes 

coagulation of intracellular components.3 One of the reasons for 

the popularity of CHX is its substantivity (ie, continued 

antimicrobial effect), because CHX binds to hard tissue and 

remains antimicrobial. 

 However, similar to other endodontic disinfecting agents, the 

activity of CHX depends on the pH and is also greatly reduced in 

the presence of organic matter.31Several studies have compared 

the antibacterial effect of NaOCl and 2% CHX against intracanal 

infection and have shown little or no difference between their 

antimicrobial effectiveness.32–35 Although bacteria may be killed 

by CHX, the biofilm and other organic debris are not removed by 

it.  
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Residual organic tissue may have a negative effect on the quality 

of the seal by the permanent root filling, necessitating the use of 

NaOCl during instrumentation. However, CHX does not cause 

erosion of dentin like NaOCl does as the final rinse after EDTA, 

and therefore 2% CHX may be a good choice for maximized 

antibacterial effect at the end of the chemomechanical 

preparation. 

Moreover, CHX is very effective against E. faecalis, which is one 

of the most common pathogens identified in root canal–filled teeth 

exhibiting clinical failure. The most important clinical characteristic 

of chlorhexidine is its substantively, which refers to its sustained 

action within the root canal. This property imparts to its potential 

of preventing bacterial colonization of root canal walls for 

prolonged periods of time. 

DRAWBACKS OF CHX 

CHX lacks tissue-dissolving ability. It does not remove the smear 

layer and hence has to be employed in conjunction with other 

irrigants. Allergic responses to CHX are rare, and there are no 

reports of reactions following root canal irrigation with CHX . The 

sensitization rate has been reported in several studies to be 

approximately 2 % ]. However, some allergic reactions such as 

anaphylaxis, contact dermatitis, and urticaria have been reported 

following direct contact to mucosal tissue or open wounds. 
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4.OTHER IRRIGATING SOLUTIONS: 

Other irrigating solutions used in endodontics have included 

sterile water, physiologic saline, hydrogen peroxide, urea 

peroxide, and iodine compounds. All of these except iodine 

compounds lack antibacterial activity when used alone, and they 

do not dissolve tissue either. Therefore there is no good reason 

for their use in canal irrigation in routine cases. In addition, water 

and saline solutions bear the risk of contamination if used from 

containers that have been opened more than once. Iodine 

potassium iodide (eg, 2% and 4%, respectively) has considerable 

antimicrobial activity but no tissue dissolving capability38,39 and 

it could be used at the end of the chemomechanical preparation 

like CHX. However, some patients are allergic to iodine, which 

must be taken into consideration. 

An alternative solution to EDTA for removing the smear layer is 

the use of BioPure MTAD (DENTSPLY Tulsa Dental Specialties, 

Tulsa, Okla.), a mixture of a tetracycline isomer, an acid (citric 

acid) and a detergent. 33 MTAD was developed as a final rinse to 

disinfect the root canal system and remove the smear layer. The 

effectiveness of MTAD to completely remove the smear layer  is 

enhanced when a low concentration of NaOCl (1.3%) is used as 

an intracanal irrigant before placing 1 ml of MTAD in a canal for 5 

minutes and rinsing it with an additional 4 ml of MTAD as the final 

rinse.33 It appears to be superior to CHX in antimicrobial 

activity.30 In addition, it has sustained antibacterial activity, is 

biocompatible and enhances bond strength.14 Table 1 shows the 
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advantages and disadvantages of current irrigants  utilized during 

root canal treatment. 

However Sterile Saline Is Most Widely And Commonly Used 

Irrigant Agent During Root Canal Treatment  

Most Commonly , Widely Used Saline :- 

From a biological Point Stand Point ,Sterile Normal Saline Is The 

Best Irrigant To Use  Because of Benefits like:- 

• Least Apical Tissue Irritation 

• Biocompatible 

• Least Amount of Cell lysis.    

Even Being The Best Irrigant From Biological Stand Point it Has 

Some Limitations / Disadvantages Also. 

However Saline Doesn’t Remove Smear Layer But Flushes Out 

Some Of Superficial Debris From Root Canal System And Also 

Has Poor Anti-bacterial Property. 

.•. Therefore , It Shouldn’t Be used Alone , Nowadays Saline Is 

Used As Adjunct Irrigant To The Chemical Disinfectant , Where 

Chemical Irrigant provide disinfectant and Dissolution property on 

the other Side ,thus Saline Helps In Mechanical Debridement. 

It Also Act As Final Finish So That No Other Chemical Irrigant 

Left Inside The Canal. 
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The Most Important Feature Of Saline Irrigant is to Maintain Ph 

and not allow interact  / React. One Irrigant to Other, Hence It is 

Necessary to Washout Canal With Saline At Every Step After 

Chemical IRRIGATING , or In Between Change of Irrigants , for 

eg:- saline in between use of Naocl & Edta , Intreactions Are 

discused  Below  

INTERACTION BETWEEN CANAL 

IRRIGANTS :- 

Hypochlorite and EDTA are the 2 most commonly used irrigating 

solutions. As they have different characteristics and tasks, it has 

been tempting to use them as a mixture. However, EDTA (and 

CA) instantaneously reduces the amount of chlorine when mixed 

with sodium hypochlorite, resulting in the loss of NaOCl activity. 

Thus, these solutions should not be mixed 

Investigators  studied the interactions between EDTA and NaOCl. 

They concluded that. EDTA retained its calcium-complex ability 

when mixed with NaOCl, but EDTA caused NaOCl to lose its 

tissue-dissolving capacity, with virtually no free chlorine detected 

in the combinations. Clinically, this suggests that EDTA and 

NaOCl should be used separately. In an alternating irrigating 

regimen, copious amounts of NaOCl should be administered to 

wash out remnants of the EDTA. 
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 In modern endodontics, EDTA is used once the cleaning and 

shaping is completed for around 1 min. It can be ultrasonically 

activated for better penetration in dentinal tubules. It should be 

taken into consideration that a rise on the temperature of EDTA is 

not desirable. Chelators have a temperature range wherein they 

can work at their best. When EDTA is heated from 20 to 90°, the 

calcium-binding capacity decreases . 

 Figure showed a visual aspect of different interactions between 

commonly used irrigants.  

Fig. Orange precipitate formed by mixing chlorhexidine with 

sodium hypochlorite. 

Mixing CHX and EDTA immediately produces a white precipitate. 

Although the properties of the mixture and the cleared 

supernatant have not been thoroughly studied, it seems that the 

ability of EDTA to remove the smear layer is reduced. 
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Many clinicians mix NaOCl with hydrogen peroxide for root-canal 

irrigation. Despite more vigorous bubbling, the effectiveness of 

the mixture has not been shown to be  better than that of NaOCl 

alone . However, combining hydrogen peroxide with CHX in an ex 

vivo model ,44 resulted in a considerable increase in the 

antibacterial activity of the mixture compared with the 

components alone in an infected dentin block. 

However, there are no data concerning the use or effectiveness 

of the mixture in clinical use. 

Fig. . Mixing sodium chlorhexidine with EDTA produces a 

white cloud and some precipitation 
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Fig. Endodontic access cavities containing CHX mixed with 

various irrigants. ( a ) Water, ( b ) NaOCl, and ( c ) EDTA. Note 

that NaOCl and EDTA cause CHX to form a precipitate. 

Fig. Visual aspect of the interactions between the  

following: ( a ) 5.25 % NaOCl and 2 % CHX; ( b ) 0.16 % NaOCl 

and 2 % CHX; ( c ) 17 % EDTA and 2 % CHX 
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IRRIGATION DEVICES AND 

TECHNIQUES:- 

1) Disposable Plastic Syringe is one Of The Most 

Widely / Commonly Used Device For Irrigating the 

Canal.  

Usually done by 2.5 / 5 ml capacity with 27 gauge  blunt 

End Needles , For This Needle Is Bent To An Obtuse 

Angle, to reach the canals Of Posterior As Well As Anterior 

Teeth . If not bend Solution Can Be Ejected From Syringe 

With Little Pressure. 

Syringe plugger Is Gently Withdrawn After Ejecting The 

Irrigant Solution so that a amount of Irrigant can be easily 

Removed. 

Compressed air or ( air bubble in Syringe)  is not be used  

caused it can cause Tissue emphysema ( air bubble can 

penetrate PERIAPICAL Tissue ) 

Drying Should be Done By Absorbent paper points. 
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Fig. Four different needle designs, 

produced by computerized mesh models 

based on true and virtual needles. 

Fig . Role Of Close end Side Vent Needle 
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Fig. Needle should not be wedged into the  

canal. It should allow backflow of 

the irrigating solution and allow  to 

penetrate the solution in apical area 

Irrigation involves placement of an irrigating solution into 

The canal system and its evacuation from the tooth. It is 

done by placing an end-port or side-port needle into the 

canal and expressing solution out of the needle to be 

suctioned coronally.  
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This creates a positive pressure system with force created 

at the end of the needle, which may lead to solution being 

forced into the periapical tissues. In an apical negative 

pressure irrigation system, the irrigation solution is 

expressed coronally, and suction at the tip of the irrigation 

needle at the apex creates a current flow down  the 

canal toward the apex and is drawn up the needle.But

 true apical negative pressure only occurs when 

the needle is used to aspirate irrigants from the apical 

termination of the root canal. The apical suction pulls 

irrigating solution down the canal walls toward the apex, 

creating a rapid, turbulent current force toward the 

terminus of the needle. 

2) BRUSHES :- 

These are adjunctive aids in canal debridement or 

agitation of irrigants. The bristles help in cleaning the 

uninstrumented recesses of the radicular pulp space. 

Examples include the Endobrush (C&S Micro-

Instruments Ltd, Ontario, Canada) and NaviTip FX 

(Ultradent Products Inc, South Jordan, UT). 

A Study Reported improved cleanliness of Coronal third 

of instrumented root canal walls irrigated and agitated 

with ( Navi Tip) needle over the brushless type of Navi 
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Tip Needle. But The Friction created between the brush 

bristles and canal irregularities might results in 

dislodgement of radiolucent bristles in canal  that Are Not 

Easily recognised by Clinicians Even in Surgical 

Microscope. 

Fig. Navi tip brush 

3.PRESSURE ALTERNATION DEVICE ( ENDO-VAC) 

EndoVac (Discus Dental, Culver City, CA, USA) 

represents a novel approach to irrigation as, instead of 

delivering the irrigant through the needle, the EndoVac 

system is 
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based on a negative-pressure approach whereby the 

irrigant placed in the pulp chamber is sucked down the 

root canal and back up again through a thin needle with 

a special design 

Mechanism of Action: The EndoVac functions on 

negative pressure irrigation technology with the following 

advantages: 

a)  Irrigation at the working length with minimal irrigant 

extrusion 

b) More debris removal at 1 mm from the working length 

c)  Avoids air entrapment  

There is evidence that, compared with traditional needle 

irrigation and some other systems, the EndoVac system 

lowers the risks associated with irrigation close to the 

apical foramen considerably.67 Another advantage of the 

reversed flow of irrigants may be good apical cleaning at 

the 1-mm level and a strong antibacterial effect when 

hypochlorite is used, as shown by recent studies. 
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FIG. (A) The complete EndoVac system; (B) 

The macrocannula attached to its handle 

used for initial flushing of the coronal 

portion of the canal; (C) The microcannula 

attached to its handle used for irrigation at 

the apical portion of the canal; (D) The 

evacuation tip attached to syringe. Irrigant is 

delivered by the metal needle, and excess is 

suctioned off through the plastic tubing surrounding 

the metal that is attached to the suction tubing. 
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FIG. Comparison of positive and apical negative 

pressure in relation to endodontic irrigation 

 

4 . MANUAL DYNAMIC AGITATION :- 

 In this technique, a well-fitted greater taper gutta-percha 

master cone is moved up and down the instrumented canal 

containing the irrigant in short 2- to 3-mm strokes. The 

frequency of the push–pull motion is 1 strokes per 30 

seconds. This results in a hydrodynamic effect improving 

irrigant exchange and replacement. 
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5 . RISE ENDO :- 

RinsEndo 

The RinsEndo system (Durr Dental Co) is based on a 

pressure-suction mechanism with approximately 100 

cycles per minute. A study of the safety of several irrigation 

systems reported that the risk of over irrigation was 

comparable with manual and RinsEndo irrigation, but 

higher than with EndoActivator or the EndoVac system. 

Not enough data are available to draw conclusions about 

the benefits and possible risks of the RinsEndo system. 

6 . ROTRY BRUSHES :- 

Consist of micro brushes attached to rotary handpieces, 

e.g., Canal Brush (Coltene Whaledent, Germany). 

Brush includes a Shaft and a tapered brush section. The 

Latter Has Multiple bristles extending Radially from a 

Central Wire Core. 

This Micro-brush Rotates At About 300rpm Causing The 

Bristles To Deform and go into the Irregularities Of 

Penetration and displace residual debris out of the canal IN 

Coronal Direction. 
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However Product Hasn’t be commercial Available Since 

The Patent Was Approved in 2001 

Highly flexible and is molded entirely from Polypropylene. 

It Might be Used Manually With  Rotary Action , however it 

is more efficacious  When Attached To A Contra-angle  

handpiece Running at 600rpm. 

7 . CONTINUOUS IRRIGATION DURING 

INSTRUMENTATION :- 

The device contains an irrigant delivery unit attached to the 

Quantec-E-Irrigation System (SybronEndo, Orange, CA), 

which provides increased irrigation depth and duration. 

It Has Following Benefits 

• Increased volume of Irrigants 

• Increase Irrigant contact Time 

• Greater Depth Of Irrigant Penetration in Root Canal  

However these Advantages are Not Observed in a middle 

and apical third of Root Canal  

 

 



32 

8 . SONIC AND ULTRASONIC IRRIGATION:- 

This technique involves sonic waves operating at a 

frequency of 1–6 kHz which help in irrigant activation, e.g., 

EndoActivator® System (Dentsply Tulsa Dental 

Specialties, Tulsa,  

OK). It consists of a portable handpiece with three different 

sizes of polymer tips operating at  

10,000 cycles per minute 

The use of ultrasonic energy for cleaning of the root canal 

and to facilitate disinfection has a long history in 

endodontics. The comparative effectiveness of ultrasonics 

and hand-instrumentation techniques has been evaluated 

in several earlier studies. Most of these studies concluded 

that ultrasonics, together with an irrigant, contributed to a 

better cleaning of the root-canal system than irrigation and 

hand-instrumentation alone. Cavitation and acoustic 

streaming of the irrigant contribute to the biologic chemical 

activity for maximum effectiveness.  

 

Analysis of the physical mechanisms of the hydrodynamic 

response of an oscillating ultrasonic file suggested that 

stable and transient cavitation of a file, steady streaming, 
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and cavitation microstreaming all contribute to the cleaning 

of the root canal. Ultrasonic  files must have free 

movement in the canal without making contact with the 

canal wall to work effectively. 

Sonic Irrigation Is Different From Ultra Sonic Irrigation is 

that 

o Operates at lower frequency 

o Produce smaller Shear Stress 

o Higher amplitude or greater back and forth tip 

movement 

 

However oscillating patterns of Sonic instruments are 

different from of ultrasonics. 

Ultrasonic Irrigation :- This modality operates at 

frequencies of 25–30 kHz setting up transverse vibrations 

with a characteristic pattern of nodes and antinodes. 

Types 

1. Continuous ultrasonic irrigation (CUI): In CUI, an irrigant 

is simultaneously activated while it is being delivered 

continuously via an irrigation-delivering syringe 
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2. Passive ultrasonic irrigation (PUI): It relies on the 

transmission of acoustic energy from an oscillating file or a 

smooth wire to an irrigant in the root canal. The energy is 

transmitted by means of ultrasonic waves and can induce 

acoustic streaming and cavitation of the irrigant.  

Technique  

After the root canal has been shaped to the master apical 

file (irrespective of the preparation technique used), a small 

file or smooth wire (e.g., size 15) is introduced in the center 

of the root canal, as far as the apical region. The root canal 

is then filled with an irrigant solution and the ultrasonically 

oscillating file activates the irrigant. 
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SUMMARY :- 

Irrigation has a key role in successful endodontic 

treatment. Although hypochlorite is the most important 

irrigating solution, no single irrigant can accomplish all the 

tasks required by irrigation. Detailed understanding of the 

mode of action of various solutions is important for optimal 

irrigation. New developments such as CFD and mechanical 

devices will help to advance safe and effective irrigation. 

… 

______________________x________________________ 


