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Endodontic success rates range from 7% to 95%.  A possible reason for this wide discrepancy may be related to the myriad of variables studied.  This in turn, makes interpretation of the results of the studies very difficult.  Factors that may affect the results of a study and create variances between studies include differences in: criteria for success and failure; radiographic interpretation; recall periods; sample size; endodontic techniques; operator qualification; and complexity of the cases.   In this handout, we will review the different methods and criteria used to evaluate endodontic success and failure, and the various factors that may influence the outcome of endodontic therapy.

I.  Methods of evaluation

   -Histologic

   -Clinical 

   -Radiographic

    Only clinical and radiographic evaluations are available to the clinician.  Tissue for histologic examination is generally taken only for research purposes.

    Clinical evaluations should include all of the following: presence or absence of percussion or palpation sensitivity, mobility, sinus tract, periodontal disease, infection or swelling, other subjective symptoms, tooth function and vitality tests.      

    More than one properly exposed and processed radiographs should be obtained for the radiographic evaluation.  Many factors may influence the interpretation of radiographs.           These include changes in angulation; quality of the radiograph (type of film and processing used); lack of radiographic changes; proximity of anatomical landmarks, and       differences in radiographic interpretations between observers.  Agreement between independent observers on the presence or absence of a periradicular area has been found to be less than 50%.  This disagreement even occurs with the same observer at subsequent examinations (Goldman ).  

To improve the reliability of radiographic interpretation, studies should evaluate a large number of cases, use a few, calibrated observers, and take into account chance agreement.

II. Criteria for success

    A.  Histologic 

        1. Absence of inflammation.

        2. Normal tissue architecture.

        3. No resorption is evident and previous areas of resorption demonstrate cemental



deposition

    B.  Clinical 

        Bender (1966)  

        1. Absence of pain and swelling.

        2. Resolution of a sinus tract.

        3. No loss of function.

        4. No evidence of tissue destruction.    

        Gutmann (1992)    

        1. No tenderness to percussion or palpation.

        2. Normal mobility.

        3. No sinus tracts or integrated periodontal disease.

        4. Normal tooth function.

        5. No signs of infection or swelling.

        6. No evidence of subjective discomfort.          

    C.  Radiographic

        1. Normal to slightly thickened PDL space.

        2. Elimination of a previous radiolucency.

        3. Normal lamina dura in relation to adjacent teeth.

        4. No evidence of root resorption.

        5. Dense, three-dimensional obturation of the root canal space that extends to the



cementodentinal junction.

        Murphy (1991)

        Resolution of a lesion can occur as early as three months, or an average of 3.2 mm2 per month.  70% of lesions need more than twelve months to resolve.

III. Criteria for failure

     A. Histologic

        1. Presence of moderate to severe inflammatory infiltrate.

        2. Lack of osseous repair with concomitant resorption of surrounding bone.

        3. Presence of zones of necrotic or foreign tissue remnants.

        4. Presence of granulation tissue and possible epithelial proliferation.

     B. Clinical

        1. Persistent subjective symptoms.

        2. Persistent or recurrent sinus tract or swelling.

        3. Discomfort to percussion or palpation.

        4. Evidence of irreparable tooth fracture.

        5. Excessive mobility or progressive periodontal breakdown.

        6. Inability to function on the tooth.

     C. Radiographic

        1. Increase in the size of the lesion.

        2. No change in size of lesion.

        3. Increased PDL space.

        4. Lack of lamina dura.

        5. Root resorption.

        6. Visible, patent canal space that is unfilled or represent significant void in the



obturation of the canal.

        7. Excessive overextension of the filling material with obvious voids in the apical third of the canal.

IV. Factors affecting prognosis of success or failure

    A.  Crump (1979) suggests a mnemonic POOR PAST to help identify causes of failure and to summarize items to consider during treatment planning and diagnosis.


Perforation                       
Perio

          Obturation                        
Another tooth

          Overextension                 
Split tooth

          Root canal missed
Trauma

    B.  Anatomic factors

        1. Curved canals.

        2. Calcifications.

        3. Accessory canals and apical bifurcations.

        4. Fins, isthmuses, deltas.

        5. Palatal grooves.

    C.  Pathologic factors

        1. Periradicular lesion.

        2. Periodontal involvement.

        3. Traumatic occlusion.

    D.  Bacteriologic factors 

    E.  Treatment factors

        1. Operator-dental students, general dentists vs endodontists.    

        2. Different techniques.

        3. Apical extent of canal preparation and obturation.

        4. Coronal seal after completion of root canal treatment.

    F.  Procedural accidents

        1. Ledges or perforations.    

        2. Separated instruments.

        3. Vertical root fracture.

        4. Extruded materials.

    G.  Host factors 

        1. Age 

        2. Sex     

        3. Health

    H.  Single vs multiple appointments

V.  Recall 

    A.  Reasons for recall 

        1. Assess healing


     a. Reconfirm initial diagnosis.


     b. Rule out other causes such as a neoplasm.

        2. Continue treatment plan.

    B.  Time period

        1. 6 months, 12 months, 24 months.

        2. Reit (1987) - One year and four years best.

VI. What do you tell the patient?


    Success rates vary due to the different factors that may be involved.  Under ideal circumstances, success rates can be in the high 90's, while retreatment success rates will be considerably lower. 

    A.  Non surgical phase

        95% success rate for asymptomatic vital cases

        <80% in teeth with a preexisting lesion    

    B.  Retreatment

        Nonsurgical retreatment offers some distinct advantages over surgery.  First, it is sometimes very easy to remove the root canal filling and improve the previous                    instrumentation and obturation.  Second, retreatment has a greater long-term success rate than surgery.  Third, retreatment may identify the etiology for failure and overcome the obstacles encountered during the initial treatment.  Finally, the retreatment will prepare the tooth for surgery and contribute to the ultimate success of the case.

    C.  Surgical phase

        Surgery should be performed and tissues submitted for biopsy in cases where there is a doubt as to the origin of the pathosis.  When endodontic retreatment cannot provide access to the root canal system or the apical foramen, surgical endodontics must be considered.  Surgery may be preferable in cases where the removal of a large post poses serious risk of root fracture.  Severe ledges, transportation of the foramen, and irretrievably extruded material would have a better prognosis if treated by surgery.

        Allen (1989)

        Nonsurgical retreatment had a success rate of 72.7%

        Surgical treatment with apicoectomy alone had a 57.4% success rate.  Surgical treatment with retrograde filling had a 60.0% success rate.

    D.  When to retreat

        1. Can retreatment be done?

        2. Will retreatment result in a predictable outcome?

        3. Can correction of failure be accomplished?

VII. Conclusions

     Endodontic treatment must be evaluated over a sufficient period of time to determine success or failure.  When evaluating for success or failure, the clinician must have         firm clinical and radiographic criteria that he or she will use consistently.  Failure can be avoided by careful diagnosis, proper case selection, and precise treatment.           

However, if a case should fail, all the factors that can influence the treatment outcome must be considered.  Proper retreatment planning must then be formulated with the goal         of maximizing the success of the retreatment.  Both nonsurgical retreatment and surgery should be included as possible treatment options.
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