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Endodontic therapy is performed to treat or prevent apical periodontitis.  The diseased or necrotic dental pulp 
tissue is removed, the canal area is disinfected and the canals are filled in an attempt to eliminate the bacteria from 
the system. The success rates of non-surgical endodontic treatment can be in the 98% range. Although this 
percentage of success is excellent by today’s clinical standards, dental clinicians are still often faced with a situation 
of an endodontically treated tooth which presents with an apical appearance of a persistent lesion. Diagnosing the 
cause of a persistent apical problem can be a challenge. This newsletter will address the most common causes of 
non-healing lesions presenting apically on endodontically treated teeth. 

Rarefactions of the maxilla and mandible of non-endodontic etiology can often resemble lesions of endodontic 
origin; however, upon closer inspection and clinical testing, an alternative diagnosis may be obtained.   

Stafne’s defect, maxillary sinus, nasopalatine cysts, and periapical cemento-osseous dysplasia may easily be 
incorrectly diagnosed and mistaken for apical periodontitis of endodontic origin.  Endodontic treatment of these 
misdiagnosed teeth will predictably not resolve these radiographic lesions.  

                  

 

                                   

Figure 1.                           
Periapical radiograph of tooth 47; Stafne’s 
defect resembling apical periodontitis. 

Figure 2.                                                           
CBCT of the same tooth 47. The Stafne’s 
defect is not connected to the apex of this 
tooth and therefore endodontic intervention 
would not be an indicated treatment.  

 

Figure 3.                                                
Radiograph shows a possible endodontic 
problem. Heart shape appearance is however 
consistent with naso-palatine duct cyst. 

Figure 4.                                                       
Periapical cemental dysplasia is responsible for 
the  above appearance.  It is a benign condition 
and does not warrant any treatment.  
Endodontic retreatment or apical surgery of 
tooth 33 would not result in healing of this self-
limiting lesion. 

 

 NON-HEALING LESIONS OF ENDODONTIC ORIGIN (LEO) 

 (LEO) 

 

Figure 1 Figure 2 

Figure 3 Figure 4 

The vast majority of non-healing or persistent periapical lesions are typically related directly or indirectly to an 
endodontic problem.  Inadequate cleaning, shaping and obturation of the canals will often result in endodontic 
failure and the possibility of a persistent lesion at the apex.  In addition, endodontically treated teeth are not 
immune to coronal leakage. Coronal microleakage or marginal caries is by far the most common cause of 
endodontic failure. Endodontic failure, as a result of poor technique or coronal leakage can be successfully resolved 
with endodontic retreatment, adequate coronal seal and caries control. 
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 Figure 5                         Figure 6 

There are situations when the absence of bacteria from the main root canal may not completely resolve an apical 
problem.  There is always a possibility that bacteria can remain in accessory canals found in the apical 3mm of the 
root canal system.  The apical lesions may resolve with retreatment using ultrasonic cleansing or apicoectomy.  

                 

 

 

 

 

Figure 5. Inadequately cleaned tooth 44, with an apical split 
resulted in a persistent periapical lesion. 

Figure 6. After successful endodontic retreatment the lesion 
has the appearance of radiographic healing at the 10 month 
recall.  The tooth was successfully treated with proper cleaning 
and shaping during endodontic re-treatment.  

 

Figure 7.   Persistent apical lesion on the distal root 
of what appears to be a well obturated canal.  

Figure 8.  Endodontic retreatment with the use of 
ultrasonic cleansing reveals previously untreated 
tributaries in apical third of the distal root,  likely 
causing the endodontic treatment to initially fail.  

 

Figure 9.                                                              
Long term endodontic failure as a result of 
possible over-extension of gutta percha 
beyond the apex of tooth 11.  

Figure 10.                                                  
Endodontic retreatment and surgical 
apicoectomy on tooth 11 to remove 
overextension of filling material.  

Figure 11.                                                                   
2 year post-op radiograph exhibiting apical 
healing on tooth 11.  

 

   Figure 9 Figure 10 Figure 11 

Figure 7 Figure 8 

FOREIGN BODY 

There has been a lot of discussion whether foreign body response can lead to presence of an apical lesion.  
Overextended root canal fillings; toxic (para)formaldehyde materials; cellulose fibers from paper points or 
cotton pellets; and fractured instruments have all been linked to persistent inflammation of the periapical area. 
However, it has not been established if the endodontic failure is due to; the immunological response of the body 
to the foreign body material; the presence of microorganism within or around the foreign body; or the 
inadequate cleaning of the canal space. Apical surgery will eliminate the foreign body in the periapical area and 
will promote healing of the lesion.  
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The body’s normal immune response will eliminate bacteria in the periapical tissue once the space that originally 
housed the microorganism is treated. Some bacteria, however, are able to evade detection and resist immune 
response of the body by forming biofilms within the periapical tissue. The most common of those bacteria is from 
genus Actinomyces or Propionibacterium.  The lesion including the biofilm must be removed surgically with 
healing as the expected outcome.  

    

 

 

 

 

 

 

 

 

 

 

  
   

 

Figure 12.                                               
Actinomyces biofilm resistant to non-surgical 
endodontic treatment. Lesion was excised 
during apical surgery and biopsied.  

 

Figure 13 Figure 14 Figure 15 Figure 16 

 
The above radiograph of tooth 22 shows an apical lesion (Figure 13).  Endodontic treatment was completed 
on tooth 22 (Figure 14).  2 year recall shows virtually no healing of the apical lesion radiographically (Figure 
15).  Apical surgery to remove what was later determined to be a cyst (Figure 16).  

BIOFILMS 

When periapical tissue inflammation with or without bacteria is allowed to remain over an extended period of 
time then once dormant epithelial cells may become activated. These come from the epithelial cell rests of 
Malassez, which are remnants of Hertwigs epithelial root sheath, which are instrumental in root 
development.   Epithelial cell proliferation may start and continue in an attempt to wall off the cause of 
inflammatory stimulus from the rest of the bone and body.  When the entire area has been surrounded with 
epithelial cells a cyst is formed. It has been noted that periapical cysts may be present in 15%-42% of all 
biopsied lesions found around the apices of untreated and treated teeth.  Some of those cysts are true cysts 
where the lesions are completely surrounded with epithelium in three dimensions and possesses a cavity or a 
lumen and some cysts are pocket or incompletely formed cysts with granulation tissue within.  The process of 
cyst development may take weeks or years to completely form.  It is impossible to determine the presence of 
a cyst radiographically.  It may often be mistaken for a more common periapical granuloma. 

It is thought that true cysts cannot heal following non-surgical treatment. Therefore, apical surgery to 
enucleate the apical cyst is would be considered the treatment of choice for predicable healing. This idea is 
however difficult to prove as diagnosis of the cyst can only be made following excisional biopsy which is a 
normal treatment for non-healing periapical lesions.  

 

Figure 12 

PERIAPICAL CYSTS 



 

 

Issue #: [Date] Dolor Sit Amet 
 

 


