Endodontic material
· Slide 1 : The materials that are used in endo are : 
· Irrigants 
· Medicaments ( intracrown dressing that we use )

· Slide 2 :
 Three steps for RCT :
1- Access cavity 
2- Cleaning and shaping 
3- Obturation 
· Removal of the pathologic pulp ( even it is necrotic  or irreversibly inflamed ) 

· Slide  3:
This is a CT scan image for a tooth , then they make construction for inner canals ( palatal , MB and 2 DB ) .
Pic on the left : before cleaning and shaping 
Pic on the right : after cleaning and shaping of  the canals , they become wider . 
There is a 4th canal that doesn’t change either they didn’t found it or leave it .
·  we use files for shaping the canal  
· We clean the canal using irrigant 
· Before enter the canal you should wash to decrease friction in the instrument it self 
· Wet canal with liquid inside have a lubrication effect which allow the file to enter without friction .
· Fluid with anti microbial effect to flush debri and the bacteria 
· **we never work in a dry canal we always wash  

Slide 4 : superimposition for the 2 pic over each other , the green area which the area that has been cleaned or touched with instrument ( change in volume ) ,, Red area , is the area that has not been changed ( hasn’t been touched with instrument)  .
· So if we rely only on file for cleaning and shaping then there is a big area that hasn’t been cleaned or shaped so Even if you work on single canal and you enter with file 15 and reach file 70 – 80 in step back , this doesn’t mean that mechanical wise that you touch all surfaces of canal , so in science , mechanical instrumentation alone is not enough.

Slide 5 :
·  the main purpose of all procedure in endo is to kill the bacteria 
· Main problem is infection so if we live in environment with no bacteria , there is no need for endo even if there is an exposure ( so the pulp will heal it self )
· We remove bacteria through irrigation and washing 
· How we disinfect the canal ? by using liquid irrigant that we use during treatment AND by using material between appointment .
· So it either irrigant  that used for short period of time during treatment in the same session or medicament that we use inside the canal between appointment
· It is not logic to work on the canal and wash and dry then close with cotton and TF with no medication because defiantly you will not have 100% sterilization of the canal so when the patient come next appointment regrowth and repopulation of bacteria will occur
·  Soo , we need a medication  that prevent growth of bacteria and kill them .

Slide 7 :
What is the ideal quality for irrigant material when you work on your clinic ( you have to choose the best one ) :
· Good Lubricant  :  viscosity is not that much 
· Antimicrobial : to prevent growth of bacteria and infection  
· Dissolve organic debris :  tissue dissolving effect to remove pulp tissue 
· Cheap : because we use it very much
· Not toxic : because it might exit out of the apex and cause damage for the bone , but  (we need some sort of toxicity to kill bacteria )  

Slide 8 :
1. Lubrication of instruments used to shape the canal. (  this allow the file to enter with less friction so a more efficient cutting , and prevent stucking of a file which lead to break  the file inside the canal ,, so never introduce a file in dry canal , canal has to be wet )
2. Flushing out of gross debris (when the irrigant high in viscosity as  honey it doesn't flush the debris out , but low viscous irrigant like water  when it go inside the canal , the debris will go out )



Slide 10 :
Bacteria is our main problem so the classification are chemically active and chemically inactive  .. 
                  ** chemically inactive
· Saline ( water and salt ) has some good property as flushing and lubricant effect , but it lack other property such as , no antimicrobial effect  and no tissue dissolving effect )
· Local anesthesia : when we give the patient nerve block , intra-ligamental ,infiltration , intra-pupal ,and intra-osseous and the patient still has  pain so we can use syringe of anesthesia for irrigation this will decrease pain .
· If you don’t have a saline , and you have to choose between tape water or anesthetic solution then go for anesthesia

** chemically active  ..  

· Chelating agent as EDTA : either gel or liquid .

Slide 11 :
· Sodium hypochlorite ( Clorox = diluted hypix ) : very popular .
· -  Used in different concentration (0.5-5.25 % ) . why it is 5.25 not 5 or 6 ? because the manufacturer company made it at this conc .
· - what conc should I use ?? it is a balance , hypochlorite is toxic for bacteria and it will have effect on pre-apical tissue . so we need low conc to avoid hypochlorite accident but this will decrease tissue dissolving effect and antimicrobial effect so it’s a balance we can use 2-3%  .
· ** What ever conc used , you have to be careful , if you use low conc you have to increase the amount to compensate for low conc ,,,, and if you use high conc you have to wash carefully to avoid extrusion out of apex .
· ** if you want to use Clorox with a needle , the needle must be loose _ goes out and in loosely – because if it stuck inside the canal and you do forceful injection then the only escape of irrigant is to go toward the apex 
·  ( 2 main effect that make Clorox universal )
1-  Antibacterial and antifungal
· 2- Excellent tissue dissolving ability. ( on YouTube there is videos showing a petri dish with Clorox and extracted pulp , wait for coupling of mins and see how the pulp dissolve . 
· - Has a deteriorative effects on mechanical properties of dentine. ( weaken the dentine )
· - Apical reaction : no  perfect isolation , if you inject forcefully it may go for the apex which will cause sever pain and swelling immediately .

if there is apical reaction what to do ??!!
1- aspiration of the canal to promote bleeding .
2-nerve block to decrease pain .
3- prescribe anti-biotic for infected or necrotic pulp 
4- prescribe steroid for its anti-inflammatory effect 
5-if the case is so sever admit the patient into hospital 
after 1-2 days of apical reaction the patient may have anchymosis and the color will change to red then purple and this will be a frightful situation for both dentist and patient and will last up to 2 weeks   
· - you have to use a Rubber dam : because  if it slip to the mouth it will be very irritant and cause a very bad taste ).
Note : if the needle stuck in the pulp while using  saline as an irrigant . saline  has no toxic effect  but  if you inject it forcefully the patient will have pain and the debris and any infected material will go beyond the apex  and will cause a cellulites .
· 

Slide 12 :
· Hydrogen peroxide : not used a lot .
· have a bubbling effect so carry debris from down upward .
Slide 13 : 
· -  Chlorhexidine : used in perio as mouth wash , and local delivery into pocket .
· - Perfect for Antibacterial and antifungal. ( very potent )
· Substantivity up to 12 weeks. ( when we wash the canal and then dry it , chlorhexidine still give antimicrobial effect – due to remnant material in the tubules – so it continue killing the bacteria for 12 weeks )
· - Does not dissolve organic debris.( does not have tissue dissolving effect )
· Should be used as a final rinse. ) it is the last irrigant in the canal , so we don’t want other material to remove it )

Slide 14 :    
  the 2  good effects of EDTA are : 
1- chleating effect
Chelating agent : it remove ca+2 from dentin so it makes thing soft so this make removal of dentine easy at this stage    

2- removing of smear layer 
Smear layer : we have it in endo and cons , the files cause debris and small ships of dentine that obstruct the tubules which may have bacteria , so if we have a smear which act as a barrier that prevent the  hypochlorite solution from doing its anti bacterial effect , we need to remove it . 
EDTA : Used for calcified canal , usually molar canals very small and we need to enlarge it using EDTA in gel form on the top of the file or we can use it as a solution .
EDTA  it self is not antibacterial its only remove smear layer and allow the hypochlorite solution to do its effect .

Slide 15 :
BioPure (MTAD) : Mixture of tetracycline ,  acid and a detergent  .
· Introduced by Torabinejad et al. in 2003 .  : torabinejad made a material MTA which is good material , he try to make universal irregant by having ideal properties on the top of Clorox and to be non toxic as Clorox .   
· Tetracycline ( doxycycline : fluid which has an antimicrobial effect to kill the bacteria) 
· Citric acid : act as EDTA to remove smear layer 
· Detergent : to decrease surface tension and decrease the viscosity 
· MTAD : is very good irrigant but is not better than Clorox , it should be used as the final rinse , should not be used alone .

Slide 16 : 
· Inactive chemically 
· Flushing effect only and that what we use in our clinic .



Slide 17 :
Note : when Clorox  reacts with dentine and fluid in the canal , Clorox  becomes deactivated – efficacy become less . so Clorox become in active rapidly .
· So Clorox must be used in large volume  ( Replenishing ) 
Best Irrigation protocol is the alternating use of NaOCl with EDTA or BioPure ( this is during working in the canal to remove smear layer by EDTA ,,, and kill the bacteria by NaOCL  ,, then continue your shaping by the file ). CHX can be used as a final rinse ( at the end ) .
Note : some sealer ( resin based sealer ) doesn’t set in presence of O2 ,,, and NaOCL  release O2 so NaOCL  must not be the final rinse to allow the set of the sealer.

Slide 18 :
Irrigation Delivery and Agitation techniques: ( activate the irrigant to increase it's efficiency ):
· Brushes: for irrigant agitation and debridement of root canal wall ( fill the canal with irrigant , then agitate brush on the walls to increase efficiency of irrigant )
· Manual-dynamic irrigation: well-fitted gutta percha cone ( after complete finish of cleaning and shaping , and choose the Master cone , wash again  , insert and remove the cone inside the canal . this type of agitation is done by master cone) 

Slide 19 :
· Ultrasonic tip  especially designed to the canal , put  the irrigant inside the canal and insert the tip inside the canal without touching any of the walls ,, then turn the machine on , this will make vibration in ultrasonic which activate irrigant and increase the efficiency , 
· Note : irrigant used during treatment .

Slide 20 :
If root canal treatment can’t be finished in a single visit , there is pus or the patient is symptomatic then root canals are dressed with medicaments ( intracranial medicament ) .
· As we said it's impossible to kill all the bacteria inside the canal , so if we leave it empty for 2-3 weeks then regrowth and repopulation of bacteria will occur ,, so we use medicament to prevent this .


Slide 21 :
1- Hard tissue formation :  7-8 years old child has an upper central incisor with open apex that has broken by trauma , and the tooth become non vital ( necrotic pulp ) ,, so HOW to do RCT for open apex ? 
· In past , they did what is called apexification – by putting non setting calcium hydroxide inside the canal until the open apex , and they wash the canal every 3 months and put it again . CA(OH)2 act as calcified barrier – tissue at level of the apex did what called sterile necrosis which means that the cells die and become calcified -  this will form a square shape   apex instead of tapering apex ..
· This need up to 18 months to 2 years .
· Then they fill the canal with gutta percha after having closed apex .
· Now : we use regeneration of pulp or vitalization .

2- Exudation control : 
· as we said , before obturation the canal must be dry.
· in some cases ; there is what called Wet canal .
· Wet canal , you dry the canal many times , but the canal still wet either by blood or fluid ,, which maybe from cyst or from the tissue it self .
· If you are unable to dry these canals ,, then you should put dressing to control the exudates .

3- Resorption  control : treatment of internal and external resorption is by stopping it by using intramedicament .
Slide 22 :
· Eliminate pain or swelling 
· Radio-opaque : to see where the medicament is , if it was radiolucent and you take radiograph ,, the canal appear empty .

Slide 23 :
There are controversy about the use of medicament , is it effective or not ?
We always say , Ca(OH)2 is the best material used and has high ph which kill the bacteria effectively.
But , HOW THEY KNOW THIS ? By doing lab studies . they bring bacteria on petri dish and allow them to grow , then they apply Ca(OH)2 on them and see how much it kills the bacteria. They found a certain % of effectiveness of Ca(OH)2 on the bacteria and decide that it is good antimicrobial agent . ON the other hand , they introduce a new study says that the bacteria inside the tooth differ than the bacteria in the dish , the bacteria in the  tooth found in the form of Biofilm.
BIOFILM : the bacteria that surround it self by a film which affect the action of Ca(OH)2.

Slide 25 :
Calcium hydroxide : 
· Denatures protein : denatures the enzymes which kill the bacteria 
· Antibacterial , ph=12 ( alkaline )
· Non setting Ca(OH)2 
· Aqueous form
· Inject it inside the canal for several months , it doesn’t become dry 
· You need to change it after 2-3 months , because ph become less than 7 so the ions that go out will decrease   - decrease the efficacy 
· Best one 
· Mostly used 
** notes :
  - when the pulp was vital and you remove  pulp tissue completely  ( nothing wrong will happen and no cellulites )
- if the pulp necrotic , not necessary  to use medicament , just do good irrigation and sterilization .
- if you do RCT for vital pulp and you  pulp tissue completely , and during cleaning and shaping there were bleeding , that mean you did over instrumentation and you enter in pre apical tissue causing bleeding .

Slide 26 :
Antibiotics : to kill bacteria 
Tetracycline : disadvantages -staining , developing of resistant 

Slide 27 :
· Steroid : used to mask any symptoms ( decrease pain and inflammation )
· Ledermix : ( steroid " triamicinolone "  to decrease pain 
+  antibiotic " tetracycline "  to kill bacteria   )  , NOT available in Jordan .
· Instead of ledermix , we use formacysol , we use it when we want to kill the pulp and decrease the pain in a vital tooth  . ethically and universally ; formacrysol should not be used because it is carcinogenic and mutagenic .  ( we use it just in serious cases – vital pulp ).
·  Note : some studies said that if you remove pulp tissue from pulp chamber and from the largest canal ( palatal of upper and distal of lower ) and you close with cotton and TF  this will give low grade of pain .
· What is the case for leaving a tooth open ?
Only case that you may leave the tooth open ,if you have pus and need to be drained from the canal then keep the tooth open just for next day and clean it very well .  

Slide 28 : 
CHX : 
· Not in  solution form,,, gel form inside the canal .
·  In retreatment case , usually the bacteria that cause infection called Enterococcus.Faecalis _ one of the major strain of bacteria which is responsible for the re-infection .
· Most powerful material against E.faecalis  is CHX not Ca(OH)2 .
 
Done by : 
Tawba Nemer 
Haneen Qandil 




