Endo sheet #9 
Last lecture we talked about the mechanical compartment in root canal preparation , today we will talk about the chemical part .
***The Dr said studying this lecture from the slides  isn’t enough , you must to refer to the book “Pathways of the pulp ch8 and 9 “ .
We will talk about irrigation and intracanal medicament . As we said earlier we must do irrigation and recapitulation after each step , by doing this we will decrease the bacterial load to a very low level but we wont have a complete healing , also if we increase the size until reaching the MAF the bacterial load will decrease . but at the same time we cant increase the size too much we must respect the anatomy and the remaining dentine and also we must respect that the tooth needs to function for a long time , so must balance between the bacterial reduction and at the same time maintain the tooth structure  . 
Last lecture we said that the MAF = 30 mostly , but in some cases it will be more according to the anatomy of the tooth , then we use intracanal chemical agents (antimicrobial agents ) for cleaning .  
While we are doing root canal preparation , at a microscopical level we can see a layer that stick on the wall of the dentine >> called smear layer  
Smear layer: it’s a layer appears at the root canal wall and it covers the dentinal tubules , if you put a probe on this layer you can see a line drawn on this layer . Its composed of inorganic part and it contain remaining of the pulp tissue and bacteria also will be burnished on the walls at this layer .
So, the smear layer should be removed because it’s a host for bacteria. And you must remember that this layer is loosely attached to the walls. if we didn’t remove it  , it will break down and there will be a space between the root canal wall and the filling >>leakage 
Also , another reason for removing the smear layer , is that it covers the dentinal tubules and block them , so any  medicaments or irrigants cant reach the tubules . Also it prevents the sealer (which is a material used for filling) from entering the tubules , so it affects the sealing of the filling inside the canal  .
This is how the tubules look under the microscope 
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And if there is a smear layer it will look like this      
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Inside the infected canal , we can find bacteria and remaining of odontoblast processes ,, so we need to open them to allow our medicaments and irrigants and the sealer to get in .
This is how the bacteria looks when attach to the smear layer
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 There are many opinions about the smear layer ; if they must remove it or not (because they thought that the bacteria cant get inside the tubules from the smear layer ) . Regardless, the  consenses between the associations that we must remove it .
As we said at the previous lecture, we start the preparation by scouting . if the canal was tight I wont be able to enter the file . Although we can use what its called lubricants . These lubricants help us to enter the file inside the canal , and support the mechanical action of the file (cutting efficiency ). we use it only at initial stages in root canal preparation. But later on when we use the rotary instruments we will notice that it increase the forces on the file (increase breaking of the file) . 
*Examples of lubricant materials  : RcPrep and Glyde >> you must read about them from the book
Irrigation : its washing out the body cavity or wound with water or a medicated fluid .
The objectives of irrigation :
1- Mechanical : 
· flushing out the debris to prevent blockage 
· to lubricate the canal  ( nowadays we don’t use lubricants we use irrigants instead) 
· dissolution of organic and inorganic tissues including the smear layer 
2- Biological : antimicrobial effect 
Ideal charectarestics for edodontic irrigants ( although there is nothing called “ideal” , but we try to do our best) :
· Effective anti microbial agent > must be bactericidal and fungicidal not bacterostatic 
· Not toxic, non carcinogenic, non antigenic or irritating to periapical tissues 
· Do not interfere with periapical tissue healing
· Effect not affected by presence of blood, serum, dentine and proteins 
· Have low surface tension to make it easier to enter inside the canal 
· Don’t stain tooth structure 
· Able to remove smear layer
· Able to penetrate into dentinal tubules to exert antimicrobial effects 
· Don’t affect the physical properties of dentine 
· Don’t affect the sealing ability of the filling materials 
· Easy to use , inexpensive and readily available ( this point is the most important one)
How to irrigate ?! 
· We need irrigation syringe : 5 ml or 3 ml are suitable to use in the clinic 
· And we need irrigation tips : there is hypodermic > its sharp,, mostly are large in size,, not safety to be used by the dentist ,,we don’t use it 
Also we have side port > it is opened at its side ,, it provides little safety because its opened from one side only and thus can control the irrigation and prevent any contact between the irrigant and the tissues “prevent the damage of tissues” 
The most safety the one that have closed end with a side port > have closed tip but its opened at its side 
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All in all , what we need is a small irrigation needle to enter the canal ( 27 or 30 Gage) ,, if e increase the gage the diameter will decrease 

    * Manual conventional irrogation :
1- (The golden rule) irrigation needle must be placed loosely in the canal , shouldn’t bind to the canal
2- small gauge needle must to be used ( G 27 or 30 ) as we previously said
3- light gentle pressure during irrigation > the irrigation must be in drops not as a one full stream 
4- the needle should be bent ( avoid bending at the site of HUB) to control the depth of placement and for ease of use ,, we must control the depth of placement because if it was at the apex, the irrigant will get out so we need to leave a space (this space depend on the needle and on the canal and the type of solution we are using)   
** HUB where the needle get out from the plastic bar **
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5- needle depth of placement must be controlled according to working length ( shorter by a minimum of 2 mm ) ,, this is for safety !
6- needle should be moving up and down always ,, this give space for the back flow of the irrigant to move coronally not apically and provide a turbulence movement .

** to measure the length of the needle : either we use  a rubber stopper or we bent the needle
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** The advantage of bending the needle : it provide ease of access 
** Irrigation effectiveness depends on :
· Root canal diameter 
· Needle diameter : there should be match between needle and canal diameter (if the canal is too big and my needle is too small, the walls wont be touched by the iriigant) 
· Needle tip design (bevel , side vented )
· Type of irrigant
· Depth of needle in canal ( above 2 mm from the WL )
· Irrigation pressure ( in some techniques we use negative pressure; we put the irrigant then we do suction ) u can see it from the book if u are interested !

** Types of irrigants :
· Active : sodium hypochlorite , chlorohexidine , ethylenediamine tetra acetic acid (EDTA) , MTAD and Tetraclean   ]The Dr will express only the first three and the rest we must study them alone from the book :) [

· Passive ( they have mechanical function only , no biological function, only flushing the debris and lubrication without dissolution of organic and non organic part and without anti microbial activity,, so we try to avoid these irrigants because we need anti microbial action) : 
Saline , water , local anesthesia solutions 

We will start with Sodium Hypochlorite ( NaOCl) :
· Most commonly used during instrumentation 
· Concentration used ( 0.5% - 6% ) , we prefer to dilute it and not to increase its concentration too much because the cytotoxicity will increase , and its antimicrobial activity (if its used against one bacteria) wont increase as we increase the concentration of NaOCl , but if we use it against biofilms ( a community of bacteria aggregate together and will be more resistant ) so we tend to increase its concentration to work against them. 
· Its called the gold standered “not sure about this word” , because it’s the only one that can make dissolution for the necrotic and vital tissue
· Cytotoxic
· Cannot remove the smear layer (inorganic component) 
· Has broad spectrum antimicrobial action 
· No reported allergic reactions ( some people will have contact dermatitis or aczyma from it but its not a true allergy )
Many Drs avoid using NaOCl because of what is called NaOCl accidents ! :
· Inadvertent extrusion of the NaOCl under pressure into the periapical tissues , it will make dissolution for the vital tissues and interstitial bleeding
· It can be life threatening , can cause disability or damage to the tissues (depending where is the root apex ; if it was near a canal or near a certain spaces , it will cause a problem )
· Sudden prolonged sharp pain along with rapid diffuse and swelling followed by ecchymosis due to interstitial bleeding 
· If there was a nerve near the area that attacked with NaOCl , there will be paralysis and paresthesia for the muscles and cause a disability, so you must be careful when using   NaOCl 

** How to avoid NaOCl accident or how to manage it ?!
· First line of management is to make sure that the needle always should be loose to the canal (loose mean that there is a space around the needle that permit the irrigant to stay inside the canal and not go out to the periapical area)  
· Needle depth should be controlled > less than the WL by 2-5 mm depending on the apical size and technique (by using rubber  stopper or bend the needle)
· Decrease the concentration of NaOCl > if we decrease its concentration to 1% for example , it will still active against the necrotic tissue but will have less effect on the vital tissues (it will dissolve the necrotic tissue , but if it touches the periapical tissues it wont cause sever effects )
· Gentle irrigation pressure rather than forceful irrigation 
· Extra caution when the apical size is large 

How to manage NaOCl accidents when it happens ?!
If there was something wrong ,the first thing we will see the patient is suffering from pain and will shout !
· So the first thing you stop the irrigation immediately and must calm the patient and yourself 
· For immediate pain problem we use long-acting local anesthetic > it dilute NaOCl and control the pain
· Tooth monitored (15-30 mins) > to encourage any drainage 
· Antibiotic cover > it’s a must to use it if the bone was exposed to the oral cavity without any covered tissue(due to dissolution effect of NaOCl) to prevent the infection ! 
So you have to be careful when use it ! but that doesn’t mean not to use it :P because it’s the only irrigant that dissolve the necrotic tissue and the strongest antimicrobial agent we have 

· Home care > analgesic , extraoral cold compress for reduction of swelling , after 1 day warm compress to stimulate circulation
· Sometimes referral to specialist for assessment and management of damaged tissue would necessary 

** EDTA >> Ethylenediamine Tertra-acetic acid
It removes the inorganic component of the smear layer ( while NaOCl remove the organic component )
· It’s a chelating agent ( it bind to any bivalent ion “+2” )
· Little antimicrobial effect
· Used to remove the inorganic component 
· Previously its used to open the canal ( decalcification of the canal)
· Self limiting effect > enter the canal no more than 50 micron , which equals 0.05 mm which is smaller than the smallest file (file 6 )! , that’s why it may be considered not that much effective in decalcification of the canal 
· Generally recommended to be used after completion of the root canal preparation followed by NaOCl 
The inorganic component of the smear layer is much larger than the organic , so its better to use EDTA first ,then remove the tags of the organic by NaOCl 
** chlorohexidine :
· Has antimicrobial action , its almost equal NaOCl but not as potetnt especially against biofilms (in the biofilm , NaOCl will be more effective . whereas against a single bacteria they will have the same potency )
· Snbstantivity > means when we put it on dentine for 5-10 mins , it will adhere to the dentinal wall and will be slow releasing , so this will create a reservoir for the cholohexedine inside the tooth 
· No tissue dissolution
· No smear layer removal
· Less cytotoxicity than NaOCl 
· Reported anaphylactic shock and allergic reactions like contact dermatitis , but these side effects due to use it as a rinse solution not for irrigation  ( until now there is no reported allergic reaction due to irrigant)

· As you see in the picture When we use CHX with NaOCl there will be a reaction , parachloroanaline will be produced (it’s  carcinogenic ) , also it will adhere to the wall and interfere with the filling procedure and affect the seal. 
· When we use CHX with EDTA , it will produce white precipitate , not carcinogenic but it will affect the seal. 
· So we try to use CaOCl with EDTA to avoid these side effects
· If we want to use Chlorohexidiene (CHX) we must flush the canal with saline or water .((so if we want to use it with NaOCL or EDTA we must flush the canal with water before using it ! ))
** Recommended irrigation protocol :
During instrumentation use NaOCl with concentration of 1% or 2.5% maximum , and control the depth of the needle , use light pressure during irrigation >> this way you will be safe and the risk to have an accident will be low.
After finalizing instrumentation we use NaOCl followed with EDTA (1 min minimal per canal) then followed by NaOCl.
 If we don’t have time to put the filling, we could use CaOH temporary. Don’t  leave the canal empty or put water because this would increase the bacteria inside the canal 

When we finish instrumentation we put the temporary filling (TF) ,, under TF we must put antimicrobial paste to prevent the growth of bacteria and prevent the leakage coronaly from the TF . Another use for medicaments > if there was a pain we can put medicament contains antibiotic and corticosteroids . And sometimes there could be abcess lead to drainage of pus from the canal > so putting a medicament would stop this exudate until resolution happens 

** Intracanal medicaments :
· Phenol and its derivatives 
· Formaldehyde
· Halogens
· Calcium hydroxide (the most widely used)
· Chlorohexidiene 
· Antibiotic containing agents 
## the dr said you have to read about the last 3 from the book ,, but the first 3 arent that much important and aren’t used nowadays due to their cytotoxicity and allergic effects 


** Example of formaldehyde is formacresol >> it had been banned from most of the countries nobody is using it anymore ,but unfortunately its still used in our clinics :P 
· Its highly cytotoxic
· Carcinogenic
· It fixes the tissues ( like fixing the cadaver with formaldehyde )
· Some people still use it because they think it wont do that much side effect because we use little concentration ((but if you have a safer alternative why would you subject your patient for such a thing ! so its better not to use it ))

** Calcium Hydroxide ( CH)
· It’s a paste contained of CH and a base ( to hold the CH) ,, there are many types they only differ in the base type 
· The concentration of CH should be above 70%
· We should put it inside the canal for at least one week
· The problem its not effective against Enterococcus faecalis and Candida albicans (they are resistant to CH)
· Some people say its effective against biofilms (which are the main cause of apical peridontitis) and some people say its not effective , according to the way that they studied it .

** Chlorohexidiene gel :
· Effective against wide range of bacteria , spores, yeasts and viruses
· Substantivity ( creation of a reservoir inside the dentine,, it will be slow releasing and even If we removed it from the canal, it will stay inside the dentine  )
· This substantivity wont be reached if we use CHX as an irrigant ,because it wont sit on the dentinal wall long enough to get inside the dentine and create a reservoir .
The disadvantages : 
· Its selective for bacteria > effective on Gram +ve bacteria 
· Don’t dissolve soft tissue
· Interact with irrigant solutions 
Some people used it instead of CH , but according to some studies they found there is no difference between them in the outcome. Others suggested to take both and mix them together , but the problem with this is that CH inactivate  CHX chemically .
** Ledermix :
Its corticosteroids for pain reduction 
** we have 3 ways to put the medicament inside the canal :
1- Lentulo spiral > it has to be in forward direction not backward (to avoid the breaking), and has to be loose in the canal , and not reach the WL otherwise it will extrude the medicament outside (shorter by 2-5 mm)
2- File must be rotated counter-clock wise 
3- Injection

## the best way is the lentulo spiral , because it permit much better diffusion .

كن انت الشخص الذي عندما يراه الناس يقولون : "ما زالت الدنيا بخير"   :")

GOOD LUCK ^__^
Farah Al-Khouly
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