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The dr. started the lecture talking about the rotary files, he said that every two could share a kit together, it costs around 30 JD , the kit includes 6 files; Sx to F3, length 25 mm ( not 21 mm because some canals may reach 23 mm). The dr starts by using the Sx file because it enlarges the coronal aspect of the root canal since we are using the crown down technique (Cleaning from the coronal part down to the apex) not the step back technique, the Sx can be used before the path files, but the dr doesn’t prefer that we use the path files at all as a beginners, instead to use the manual files 10 and 15 to open the canals.

Retreatment of Endodontic Failure
- There are many cases that fail after endodontic treatment, in such cases we have many options; the first one is to do endodontic retreatment.
- Roughly, the failure rate of root canal treatment is around 10%, and this is a large percentage so we have to look into the reasons that lead to endodontic failure in order to improve our chances of success with the initial treatment (The success rate was around 90%- 97% depending on the studies they did, in which the teeth were treated by specialist endodontists)
- We must know more about endodontic retreatment; to hopefully help patients keep their natural teeth. As GPs, we are not supposed to know all the details about retreatment; we should only know how to do the simple cases such as how to retreat an anterior tooth because it is very easy and simple. But we are not supposed to know how to retreat molars or cases with ledges or broken instruments, such cases it is preferred to refer them to a specialist.
· Prognosis

- Prognosis is the prediction of success or failure, which is something very important to consider before deciding whether to retreat the tooth or not.  

- The advantages for understanding the prognosis of the root canal procedures include:

1- Development of a more rational treatment method; the method used in the treatment should be based on a scientific base. 

2- Avoidance of factors that increase failure rates. 

3- Better understanding of the healing process. 
(Those are three categories that we have to look into when we do retreatment 
· Success rate 
-The success rate ranges from 95% to 97% as we said, and this range is reached when the root canal treatment is done by a specialist. 
-The literature showed that when the root canal treatment is done by a general practitioner, the success rate goes from 95% to 53%; such discrepancies in the studies are due to factors that influence the treatment outcome such as: (There are some factors that affect the success rate of the endodontic treatment)

1- The presence of an apical pathosis; when there is an apical lesion, the chance that this case will be successful is less than the case without an apical pathology.
2- The extension of the obturation material in the canals (short vs. Long); if the root canal filling stayed within the canal, the success rate will be more than if the filling was extended out of the canal 2 to 3 mm.

The quality and the technique used for the obturaion; till now there are not enough studies that say that the success rate of the vertical compaction is better than the success rate of the lateral condensation, or the success rate of the thermafil is better than the success rate of the older obturation techniques.

3- Type of the intra-canal medication; intra-canal medications are fading these days except for the calcium hydroxide which is used between visits.

4-  Bacterial status of the canal before the obturation.

5- The observation period; this is after 6 months, 2 years, 4 years, and 10 years. 
(All these factors will give us different outcomes relating to the success and failure of endodontic treatment.
- Some of the factors that have no influence on the success or failure rates include:

1- Tooth location; whether it is a maxillary or a mandibular tooth.
2- Tooth type; whether it is an anterior tooth or posterior. 

3- Gender.
4- Age.
5- Medical health; diabetic or not a diabetic (If the diabetes is controlled the patient is treated like any other patient, but if it was not controlled then it will affect the success/ failure rate)
· Evaluation: successful or failure

-When to evaluate the tooth after we do the root canal treatment? The suggested follow up periods range from 6 months to 4 years. -After we do the root canal treatment and put a crown on the tooth, we ask the patient to come back again after 6 months, then after a year, 2 years, and then after 4 years. 6 months is a reasonable period for the first recall, and 4 years for the final evaluation, while keeping in mind that failure may occur many years later; it could happen after 10 years for example.
· Why do root canals treatments fail:

Why failure may occur after many years of the treatment? 
1- Coronal leakage.

2- Root fractures

3- Untreated canals

4- Inadequately cleaned and shaped canals

5- Procedural errors; such as errors in placing posts, broken instruments, perforations, or ledges.
Coronal leakage in details:

- Sometimes we put a crown after doing the root canal treatment and after 4 years, for example, leakage occurs under the crown and in case we did not change the crown and we left it there for another 8 to 10 years, failure will occur. The cause of failure here was not the root canal treatment itself, but it was the coronal leakage. (In many cases when there is a lesion, it is immediately assumed that the cause is an endodontic failure and they will go directly for retreatment, but this will not solve the problem because the actual cause was not treated which is in this case a coronal leakage). 
- We have to evaluate the crown; if there is a decay underneath it or not, or if there is an open margin or not. This is very important; it shows that everything we do from the endodontist to the periodontist to the prosthodontist has an effect on the treatment outcome.
-We evaluate the crown by:
1- Clinical examination: 
- We ask the patient about the signs and symptoms. 
- Clinical criteria: 

· Absence of pain and swelling or any signs and symptoms of an inflammation or failure. 

· Disappearance of a sinus tract. 

·  The patient ability to chew on the tooth.
·  No evidence of soft tissue destruction, we evaluate that by probing the tooth, for example, if the probing depth was 3 mm when the patient first came to the clinic, and after the treatment it became 10 mm; this is considered as a failure (we should have a periodontal probe in the endo kit)
2- Radiographic examination: 
- Evaluation is done by taking an x-ray, we take it to evaluate whether the treatment was successful, failure or questionable;
. It is considered successful if there was a lesion at the time of the treatment, and after 6 months when the patient came back on the follow up visit, the lesion disappeared.

. It is considered questionable if there was a lesion at the beginning of the treatment, and on the follow up visits the lesion is still there, but it neither became larger nor became smaller. (No change occurred to the lesion)

. It is considered failure if there was not a lesion at the beginning of the treatment, and on the follow up visits a lesion appeared.
3- Histological examination:
- This is not practical; we cannot take a biopsy from every patient that comes with a lesion to see whether this is an inflammatory tissue or a healing tissue. 
- Such examination is done in researches done on animals (like dogs and monkeys).

· The dr is talking about a radiograph showing a post that perforated the root of a tooth, in such cases the failure was not from the root canal treatment; it was from an error occurred while placing the post. (It is like when the cause of failure due to leakage from underneath a permanent restoration) 

- All these factors should be kept in mind; because every patient and every tooth is different.
-These are not the only causes that might lead to endodontic failure; there are many other cause but these are the main or the most common ones.
- Even with a seemingly successful treatment, sometimes endodontic failure occurs after 2,3, or 4 years for example. 
· The dr is talking about a radiograph showing a very good root canal treatment but failure occurred, such cases we consider them a failure for no apparent reason; it could be because there isn’t an apical seal that we cannot detect on the radiograph. There isn’t an apparent cause for the failure in the radiograph, but what we know that this case is a failure. 
- A student asked whether the radiolucent gap that is apparent in the pulp chamber between the pulp floor and the coronal restoration on the radiograph could be the cause. The dr answered that since the floor of the pulp chamber is sealed and the margins of the coronal restoration are sealed as well so that there is no path of communication, then this can’t be the cause that lead to the lesion, but if there was, for example, a decay near that radiolucent gap then it might have been the reason. 
- Why do we close the floor of the pulp chamber? To make sure no communication occurs between the pulp chambers and the oral cavity.
· When retreatment should be considered:

- That depends on a variety of circumstances variety
- Retreatment may not always be necessary or even possible; each case should be evaluated on its own and the best option should be considered to give the best outcome.
- There are biological, functional, esthetic, and financial factors that should be considered

(Does the patient have enough money to do the retreatment, and to remove the post and the crown and then replace them with new ones, can the patient afford all this or the patient wants just to extract the tooth. So we must discus all these with the patient)
· The dr is talking about a radiograph and asking if it is possible or not to do retreatment to this case. The radiograph showing a solid ledge on the mesial root that cannot be by passed, we can’t go back to the original path of the canal, in this case it is not possible to do retreatment. So not every endodontic failure can be solved by retreatment. 
· What do we have to evaluate before we consider retreatment:
· Periodontal status.

- We evaluate it by taking a bite wing; we evaluate the attachment apparatus, periodontal probing, mobility, and crown to root ratio. All these factors have to be evaluated before we say that this case can be retreated. 
- The ability to distinguish between an endodontic problem and a periodontal problem is very important.

· The dr is talking about a radiograph showing a vertical bone defect. Someone would say this tooth needs a root canal treatment, but actually this is a periodontal defect so this has to be treated periodontally, the tooth is vital.  
- If retreatment of a tooth is considered you should first take a periapical and a bite wing radiographs to evaluate the root, the crown and the periodontal tissues. If there is a sinus tract it has to be traced by a gutta percha cone to find the origin of the problem.
-Probing is very important ….[ 26:19].., If there was a narrow deep pocket then we have a root fracture.
· Tooth restorability.

- We evaluate whether there is a sufficient tooth structure to do the retreatment and restore the tooth or not, is it a strategic tooth or not, for example, we have a lower first molar that need to be retreated and there isn’t an opposing 6, 7 or 8 so why do the treatment! But if the patient said that he/she wants to replace the missing opposing teeth with implants, then we consider retreatment. In the past, implants were not that common so they used to say that if the tooth doesn’t have an opposing tooth and the patient is not chewing on it then why retreat it. 
-The stability of the tooth structure; how much dentine is destroyed? Is there at least 2 mm of sound tooth structure above the depth of the sulcus on which we can place a crown without invading the biological width? Does the tooth need crown lengthening since the decay reached below the gum line and below the cervical bone?

If we removed bone from the upper 5, we have to include the upper 6 as well and the upper 4; we can’t remove bone from around the 5 alone, and when we remove from the upper 6 we may expose the furcation, so how much bone and gingiva need to be removed should be evaluated by the periodontist

(Crown lengthening: removing part of the gingiva and the cervical bone in order to expose sound tooth structure. Gingivectomy: we only remove part of the gingiva without bone removal)

-So we must evaluate the periodontal support, the strategic value, whether the tooth is a bridge abutment, important esthetically, or if it is an important part of the patient’s occlusion, all these factors have to be evaluated, then we determine whether we are going to retreat the tooth or extract it. 

· Financial factors; can the patient also pay for the crown lengthening  procedure in addition to the root canal  treatment, the post and the crown.
· Evaluate whether the tooth is esthetically important for the patient.
· Consider the impact of retreatment on the overall treatment plan; is the prognosis reasonable? And remember that the tooth and the treatment decision ultimately belong to the patient; you have to explain to the patient all his/her options and also the consequences of each option so that if the treatment failed the patient won’t blame you. 
· Assess the patient’s concerns, expectations, motivations, financial status; does he/she have enough money? You have to evaluate the patient’s dental health; sometimes a patient comes to the clinic with multi-carious lesions and calculus deposits with poor oral hygiene and he/she wants you to do a root canal treatment for the second molar, for example. While the first molar is missing! It is also important to determine if the results will justify the expenses.

· Consider practice portability or productivity
- Consider retreatment difficulties; technologies, experience, and the training needed, are all these available in your clinic. Retreatment often involves other problems as well that are not seen in initial endodontic treatment; these problems include separated instruments, ledges, or perforations. So can you handle any problem that might arise? Do you have the latest technology? Do you have sufficient experience in retreatment?

-Because of such difficulties, some dentists do not do retreatment in their clinics, instead they choose to do a bridge for the patient; they see that extracting the tooth and preparing  a 3 unit bridge will take less time than retreatment of a molar for example.
- Communication with the patient is very important, before you start with the retreatment you must present all the facts objectively to the patient, explain the diagnosis, the treatment options, the indications and the contraindications, help the patient to choose which option is best for him/her. So you must let the patient decide, you do not want to give the patient false hope that the retreatment is a simple procedure, and you definitely do not want to grantee success. Keep in mind that you must always anticipate the worst case scenario, the key is to be honest and present all the facts.
· Treatment options:
1- Retreatment to the root canal

2- Surgery 

3- Extraction
- The most important thing to consider is to choose the work strategy that will offer the best prognosis. We already know that something must be done for the tooth, now you must decide whether to non-surgically retreat it or surgically, what ever the procedure you choose, it should be:
· The best option for the patient.
· Reduce the need for surgery;  if you can do retreatment  and the location is difficult for a surgical procedure , it improves prognosis for future surgery
- Common causes for an endodontic surgery. (Were mentioned in previous lectures)
-Extraction indications: non restorable tooth, poor periodontal prognosis, split tooth (fractured tooth), or vertical tooth fracture.
· The dr is talking about a radiograph that is showing an endodontically treated tooth with a post. There is a post perforation and there is also decay under the crown. The crown root ratio is not good enough for a surgical procedure; if we want to do apicoectomy and a retrograde filling there will not be enough tooth structure to carry the bridge, so the best treatment option in this case is to extract the tooth.
· Another radiograph showing a lower 6 where there is a silver point in one canal and gutta percha in the other canal (Usually they put the silver point in the straight canal and the gutta percha in the curved one, in this radiograph they did the opposite). Silver points are rarely used these days. Retreatment in this case is possible; we just remove the silver point and the gutta percha
· How do we do retreatment? 
- When there is a case where there is a crown, post and gutta percha we have to disassemble the tooth; we have to remove the crown and the post and then take the gutta percha out and start retreatment. Once the restoration is removed, you may be able to identify what caused the initial procedure to fail; caries, restoration failure, fracture, untreated canal, blockage, ledges or a perforation. You may remove a crown and the filling to find a perforation underneath in the floor of the pulp chamber that was not apparent on the radiograph.
- Determining the cause of a failed case can help you to be more successful with the  retreatment procedure, as a matter of fact it is very important before we start the retreatment to identify the cause, otherwise how we are going to treat the tooth!
· Restoration removal: 

- If you can’t remove the restoration, consider retreatment through the crown. If the patient wants to keep the crown and there is no post in the root canals, we can do the retreatment through the crown; we do the access cavity though the crown and then we do the root canal treatment. After we finish the retreatment, we put a restoration to fill the access cavity we made. 

- This is considered when the patient insists not to remove the crown, or if there is a problem with taking the crown off. Sometimes the restoration should be kept in place due to a financial issue; the patient can’t afford a new crown and he/ she is comfortable with their crown. It could also be an esthetically important crown for the patient and he/she does not want to change it. In a case like this, an anterior tooth for example, with a good crown, but there is an endodontic failure; we can do apicoectomy and a retrograde filling.
- If the option is to remove restoration, we should consider the removal of the crown, the post and the obturation material.

-The obturating material is usually gutta percha, how do we remove it?
1. Rotary files D1, D2, D3: 
- These files are designed to remove the gutta percha from the canal

2. Heat 

3. Ultrasonic
4. Solvent: such as chloroform, orange (oil) solvent, or xylol. 

5. Combination of the above mentioned methods

- But usually we use the most simple method; we start with the D1 file, we remove the coronal aspect of the gutta percha, then we put a drop of chloroform in the orifice where the gutta percha was removed, then we use the D2 file, then again we put a drop of chloroform in the canal, and finally we use the D3 file. The procedure is completed in 5 minutes.
· The dr is talking about a radiograph showing an upper 4 and asked why this root canal treatment failed. The answer was because there is a missing second canal that was left without treatment.
· Another radiograph, the failure cause was a short root canal filling.
Good Luck!
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