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LESSON:   Endodontic diagnostic procedures 

LESSON OBJECTIVES:   Each dentist should understand how to properly analyze the information obtained from medical and dental histories, clinical examinations and diagnostic tests in order to make an accurate endodontic diagnosis.  In addition, each dentist should understand how to plan the subsequent treatment once the proper endodontic diagnosis has been made.

MAIN POINTS:  At the conclusion of the lesson, each dentist should:


   #1 -   understand the basic diagnostic procedures available for making an accurate 


endodontic diagnosis.


   #2 -
understand the importance and methods of obtaining complete medical and dental 


histories.


   #3 -   understand the procedures required for conducting a proper oral examination.


   #4 -
understand how to correlate other dental problems of the patient as they relate to 


the success or failure of the endodontically treated tooth.

REFERENCES:  Cohen S. Diagnostic procedures. In Cohen S, Burns RC (eds).  Pathways of the pulp.                                7th ed. St Louis: CV Mosby, 1998: 1-19.



      Guidelines for Endodontics Diagnosis, Endodontics Colleagues for Excellence,                                         American Association of Endodontists, Fall/Winter 1996.

I.
Introduction


A.
Diagnosis - The art of distinguishing one disease from another.



Systematic Diagnostic Process

1. Gathering of Information

· Develop patient rapport

· Review and update medical and dental histories

· Consult physician and order lab tests, if indicated

· Perform extraoral examination 

· Perform intraoral examination

· Perform periodontal examination 

· Perform diagnositic testing

· Take appropriate radiographs

2. Analyze the information

· Organize both normal and abnormal findings

· Classify the abnormal findings

3. Diagnosis

· Systematically explore the information gathered

· List possible differential diagnosis

· Develop the final diagnosis 


B.
Mitchell and Tarplee



Oral Surg 1960


            Painful pulpitis: A clinical and microscopic study.



- 75% of the patients requesting emergency treatment for relief of pain have pulpal or 


   periapical disease and, thus, are candidates for endodontic therapy.



            - 50% vital pulps

             

- 25% necrotic pulps

II.
Medical History

A. Establish a chief complaint

B. Establish a patient – doctor rapport

C. Collect vital signs (BP, temperature, pulse, respiration)

D. Review and update list of medications



- Immunosuppressives

· corticosteroids

E. Identify any allergies

F. Review major organ systems

G. Gain insight into family and social history

H. Determine if medical consultation is indicated

I. -     Infective Endocarditis Prophylaxis

· Rheumatic Heart Disease

· Prosthetic Heart Valve


J.
Infectious Diseases



-     Hepatitis

· HIV positive


K.
Uncontrolled Diabetes

III.
Dental History


A.
Chief Complaint



1. Pain



2. Swelling



3. Loose tooth



4. Broken tooth



5. Discolored tooth


B. 
History of the Present Illness



1. When did the problem (pain) begin?



2. Description of the pain



   
a) Can you tell which tooth is hurting?



                - localized / diffuse pain



Friend and Glenwright



Oral Surg 1968



An experimental investigation into the localization of pain from the dental pulp.



- Experimental subjects were able to localize the elicited pain to within one tooth on 


  either side of the stimulated tooth with a good deal of accuracy.




b) Were you ever able to tell which tooth was hurting?





- past history of pain



Van Hassel and Harrington



Oral Surg 1969



Localization of pulpal sensation.



- "Patients often report that when pain first started they were fairly certain which tooth 
                           was involved, but increasing discomfort can cause a quadrant to "ache all over" so that 


  sensory discrimination is lost."



- With initial incidence of pain, patient is able to localize the painful tooth.  



- With increase in severity and duration of pain, patient loses the ability to locate the 


  painful tooth.




c) Can you tell if pain is upper or lower / right or left side?





- referred pain



Seltzer, Bender and Nazimov



Oral Surg 1965


Differential diagnosis of pulp conditions.



- Anterior teeth practically never refer pain to the opposite jaw.



- Posterior teeth can refer pain to the opposite jaw on the same side.



- Posterior mandibular teeth can refer pain to the ipsilateral ear.



Friend and Glenwright (1968)



- 1.5% incidence of referred pain across the midline.



- 3% incidence of referred pain from upper to lower teeth and from lower to upper teeth.



- great majority were posterior teeth.



Van Hassel and Harrington (1969)



- No referral of pain across the midline.



- No referral of pain from upper to lower anterior teeth and from lower to upper anterior 


  teeth.     



- 5-15% incidence of referred pain from upper to lower posterior teeth and from lower to 


  upper posterior teeth.

   




d) Does the pain start in one place and spread to another?





- radiating pain



Seltzer, Bender and Nazimov (1965)



- Anterior teeth seldom refer pain to posterior teeth.



- Posterior teeth seldom refer pain to anterior teeth.

 
Conclusions regarding referred/radiating pain        



- Pain in anterior is from anterior teeth.



- Pain in posterior is from posterior teeth.



- Posterior teeth can refer pain from maxilla to mandible or mandible to maxilla.



- Anterior teeth do not refer pain from maxilla to mandible or mandible to maxilla.



- Pain is not referred across the midline.




e) How would you describe the pain?





- character of the pain





- Sharp





- Dull





- Throbbing



3. Duration of the Pain




a) Does it hurt at the present time?




b) Did it hurt yesterday?




c) Have you ever noticed the pain before?




d) Once the pain starts, how long does it last?




e) Does the pain come and go, or is it constant?



4. Pain is provoked by




a) Do you have to do something to bring on the pain?





- Provoked or spontaneous pain




b) What do you do that causes the tooth to hurt?





- Heat





- Cold





- Chewing





- Sweets





- Pressure




c) Does the pain continue after you take away the stimulus?





- lingering pain




d) Does the pain increase when you lay down?





- Precapillary sphincters remain open when the pulp tissue is inflamed; no 




  shunting of blood through arteriovenous anastomoses.





- Increase in intrapulpal fluid / pressure.





- Decrease in the threshold of stimulation of A-delta and C nerve fibers.




e) Does the pain increase when you exercise or exert yourself?





- Increase in cardiac output resulting in an increase in intrapulpal 





  fluid/pressure.





- Decrease in the threshold of stimulation of A-delta and C nerve fibers.




f) Does the pain increase when you bend down?





- Does it feel like something is wedged between your maxillary teeth?





- Maxillary sinusitis



5. Pain is relieved by?




a) Can you do or take anything that will relieve the pain?             





- Cold





- Hot





- Pressure





- Analgesics



6. Periradicular involvement?




a) Does any tooth feel longer than the others?





- Periradicular inflammation




b) Have you noticed any swelling?





- Intraoral/extraoral





- Periradicular inflammation/infection

IV.
Pain is Related to the Condition of the Pulp


The following findings correlate well with a diagnosis of irreversible pulpitis.



A.  Previous History of Pain



B.  Spontaneous Pain



C.  Lingering Pain

V.
Clinical Exam


A.
Extraoral Exam (Including vital signs)

   

1. Swelling of Fascial Spaces




- Submandibular




- Submental




- Buccal




- Canine




- Infraorbital



2. Lymphadenopathy




- Anterior cervical




- Posterior cervical




- Submental




- Submandibular




- Posterior auricular



3. Extraoral sinus tracts


B.
Intraoral Exam



1. Soft Tissue




a) Swelling




b) Sinus tract



2. Hard Tissue




a) Tooth discoloration





- Trauma





- Internal resorption




b) Caries




c) Erosion/attrition




d) Dens invaginatus (Dens in dente)




e) Fractured teeth

VI.
Diagnostic Tests


A.
Palpation


B. 
Percussion

1.  Gently use fingers to tap on teeth, do not use instrument handles unless you are sure   tooth is not sensitive to percussion

2.  Metallic or  wooden sound may indicate replacement resorption (ankylosis)


C.
Mobility


D.
Periodontal Exam


E.
"Vitality Tests"



- Electric Pulp Tester



- Thermal tests

*** Misnomer.  These tests determine nerve function rather than the actual vascular status of the         pulp.  They do not indicate the actual 
"vitality" of the tooth tested.




1. Electric Pulp Tester



Seltzer, Bender and Ziontz



Oral Surg (1963)



The dynamics of pulp inflammation: correlation between diagnostic data and actual 

histologic findings in the pulp.




- No response to the EPT was shown by 72% of the teeth with total necrosis.




- There was a statistically significant relationship between the absence of a 



   response to the EPT and the presence of a totally necrotic pulp.




- There was not a statistically significant relationship between the presence of a 



   response to the EPT and the presence of a vital pulp.



2. Thermal Pulp Tests





- especially valuable in differentiating between reversible and 





  irreversible pulpitis.





- A prolonged response after stimulus is removed (hyper-response)






- abnormal response 






- irreversible pulpitis





- A response which ends upon withdrawal of stimulus






- normal response






- reversible pulpitis



Seltzer, Bender and Ziontz (1963)



- 74% of the teeth with intact noninflamed pulps responded normally to heat and 



  cold.




- A positive correlation existed between a normal response to thermal tests and the 


  presence of an noninflamed pulp.




- There was a statistically significant lack of response to thermal tests in 78% of 



  the teeth where the histologic diagnosis was necrosis of the pulp.

            

a) "Hot" thermal pulp tests





(1) Burlew wheel






- can raise the internal temperature of the tested tooth 20 degrees in 




  20 seconds.






- increases of >20 degrees can cause irreversible damage to the 





  pulp.





(2) "Hot" gutta-percha





(3) "Hot" ball burnisher




b) "Cold" thermal pulp tests





(1) ice stick






- 32 degrees F






- not reliable on teeth with full coverage






- melting ice on adjacent teeth/tissue may result in a false positive 





  response





(2) dichlorodi(tetra)fluoroethane






- skin refrigerant






- minus 14 degrees F






- temperature dissipates quickly   






- "Endo" Ice (Hygienic)





(3) carbon dioxide snow (dry ice)






- minus 119 degrees F






- teeth with full coverage                     





(4) "hot" / "cold" liquids






- isolation of tooth with rubber dam






- ice water






- hot water 






- coffee






- controlled hot water bath (Hunter and Lento)



** caution: temperature of water/coffee must not be greater than 140 degrees F



     in order to prevent irreversible injury to the pulp tissue.

F.  Future Pulp Vitality Test

1.  Laser doppler flowmetry

2.  Pulse oximetry

            G.  Anesthesia Test



- rule out referred pain



- anesthetize the primary source of the pain



- mandibular versus maxillary anesthesia



- block versus infiltration

                        - use of periodontal ligament injection to identify source of pain is not a good method 

                           because a pdl injection is actually an intraosseous injection


H.   Test Cavity



- use only when all other diagnostic tests have yielded equivocal results


I.   Transillumination, Magnification and Illumination, and Staining



- identify fractures (also percussion, and wedging (tooth slooth*))


J.   Maxillary Sinusitis

                         - percussion  sensitivity over maxillary sinus 

                         - pain bending over, running, or going down stairs 

                         - topical anesthetic on a cotton roll inserted into the patient’s nostril on the effected side 

                            may confirm a diagnosis of maxillary sinusitis 

VII.
Radiographic Exam


The state of health of the pulp tissue, even if it is necrotic, can not be determined 
radiographically.


A.
Caries


B.
Vital Pulp Therapy



1. Direct pulp cap



2. Indirect pulp cap


C.
Previous Root Canal Therapy



1. Pulpotomy



2. Pulpectomy



3. Nonsurgical root canal treatment



4. Surgical root canal treatment


D.
Calcification of the Root Canal System



1. Calcified canals



2. Calcific Metamorphosis



3. Pulp stones


E.
Lesions of Endodontic Origin

VIII. Final Diagnosis

A.
Pulpal


1. Reversible pulpitis


2. Irreversible pulpitis

            3. Complete necrosis

            4. Pulpless tooth

B.
Periradicular


1.  Acute periradicular periodontitis


2.  Acute periradicular abscess


3.  Chronic periradicular periodontitis


4.  Suppurative periradicular periodontitis


5.  Chronic periradicular periodontitis with symptoms

6.  Phoenix abscess

7.  Focal sclerosing osteomyelitis

IX.  Classification of Pulpal Pathosis

A.  Reversible Pulpitis

- localized inflammation

- localized increase in intrapulpal pressure

- threshold of stimulation for A delta nerve fibers is lowered

- exaggerated, nonlingering response to stimuli

- pulp tissue able to accommodate increased pressure and repair the damage






B.  Irreversible Pulpitis
  -localized area of necrosis that cannot be repaired or walled off                            -spreads throughout pulp by causing inflammation in adjacent areas




       usually have preexisting chronic pulpitis which has decreased the 


                              ability of the pulp to respond favorably

  - presence of inflammatory mediators lowers the threshold 



                              of stimulation for all intrapulpal nerves

    - PMNs are involved and they cause exacerbation of the inflammation-


                            - pain lingers after thermal stimulation of A delta nerve fibers spontaneous dull, aching pain caused by       stimulation of unmyelinated C fibers in the pulp proper

 - mediators of inflammation (bradykinin) directly stimulate the fibers

C. Total Necrosis

 - if caused by inflammation that started in the pulp (e.g. caries), it most probably will spread to the      

   periradicular tissues

- if caused by trauma that severs the blood supply to the tooth, a dry necrosis may result that may not

      spread to the periradicular tissues




X.
Periradicular Pathophysiology


A.
Periradicular Tissues



- cannot distinguish from pulp tissue at the apical foramen



- inflammatory response is the same as in the pulp



- pulpal inflammation eventually spreads to the periradicular tissues



- periradicular inflammation usually occurs before total necrosis of the 
  
                          pulp tissue occurs

                 -  periradicular tissues have better reparative capacity due to increased 
  
      

                    collateral circulation, larger pool of undifferentiated mesenchymal cells and easier        

                    accommodation of edema through bone resorption or extrusion of the tooth

                  - unless microbes are involved, inflammation is usually contained in the periradicular 

                     area and does not go into a cellulitis


B.
Classification of Periradicular Pathosis



1.
Acute Periradicular Periodontitis




- inflammation in PDL caused by tissue damage; extension of 


                           pulpal pathosis or occlusal trauma




- PMNs cause rapid buildup of edematous fluid in the PDL




- pressure on tooth (occlusion / percussion) is transmitted to the 


                           fluid which pushes on nerve endings in the PDL




- tooth may be elevated out of its socket because of the buildup in 


                           fluid pressure in the PDL




- usually there are no radiographic changes because 
it happens 


                            quickly




- pain is caused by pressure on the nerve endings; the pain will 


                           remain until bone is resorbed, the fluid is drained or the irritants 


                           are removed




- pulp tests are essential and results must be correlated with other 


                           diagnostic information in order to determine if inflammation is of 


                           pulpal origin or from occlusal trauma



2.
Acute Periradicular Abscess




- large numbers of bacteria get past the apex into the periradicular 


                           tissues 




- implies a breakdown of immune system because the body should 


                           have been able to contain the microbes inside the root canal system; therefore, 

                                rule out systemic factors which may have weakened defensive capabilities




- acute inflammatory response; PMNs are the dominant cells




- results in a local collection of purulent exudate




- may not have radiographic evidence of bone destruction because 


                           fluids are rapidly spread away from the tooth




- clinically, swelling to various degrees is present along with pain 


                   
  and a feeling that the tooth is elevated in the socket




- systemic symptoms (fever, malaise) can also be present




- the infection may spread along facial planes to form a cellulitis



3.
Chronic Periradicular Periodontitis




a)
Periradicular granuloma





- relatively low-grade, long-standing lesion formed to





  neutralize irritants from the canal system and wall them 




                          off from the rest of the body





- as long as the irritants keep emanating from the root canal 


                          system, the soft tissue lesion will keep expanding at the 



                          expense of the surrounding bone 


- microscopically, this granulomatous tissue is comprised of lymphocytes,                           plasma cells, and macrophages surrounded by a relatively uninflamed                                fibrous capsule made up of collagen, fibroblasts, and capillary buds




- clinically, this lesion is asymptomatic and is detected radiographically by 

                                      a periradicular radiolucency






b)
Periradicular cyst




- if the inflammation stimulates the epithelial rests 




                          of Malassez to begin dividing, a cyst may develop 




                          within the granuloma





- a cyst is a three-dimensional epithelial lined cavity 



                           filled with fluid 

                                    - the lumen of the cyst may or may not communicate with the apical                                          foramen of the root canal





- “bay cyst”  -- lumen communicates with the apical





  foramen -- may heal with nonsurgical root canal treatment





- “true cyst” --lumen does not communicate with the apical foramen

                                    - requires surgical root canal treatment



4.
Chronic Suppurative Periodontitis




- apical lesion that has established drainage by breaking through 


                          the cortical plate of bone and the overlying 
periodontal tissues




- clinically, a “sinus tract” is present




- patient is usually asymptomatic



5.
Phoenix Abscess




- an acute periradicular abscess superimposed on a preexisting 


                          chronic periradicular periodontitis




- an acute exacerbation of a previously existing chronic lesion




- result of an increase in the virulence of the bacteria or decrease in 

                          the patient’s resistance




- clinically, the patient exhibits the same symptoms as that of an 


                          acute periradicular abscess




- however, radiographically there is a radiolucency associated with 


                          the tooth



6.
Chronic Periradicular Periodontitis with Symptoms




- a periradicular granuloma or cyst that is showing signs of 



                           becoming acute 




            - pain to occlusion, palpation, or percussion




- histologically, the tissue would show an increased 
number of 


                          PMNs

                        7.         Focal Sclerosing Osteomyelitis (Condensing Osteitis)


                                                - a very low grade pulpal inflammation which results in an increase 

  in the bone density rather than resorption 




- clinically, the patient is usually asymptomatic




            - radiographically, the periradicular area shows increased bone density and                                       trabeculation




- histologically, a mild chronic inflammatory infiltrate is associated 

                           with the osseous tissue


         - RCT not indicated unless there is other evidence of pulpal  


           inflammation- 




- radiopacity may persist after RCT and extraction of the tooth
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