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Abstract
Management of a tooth with persistent periradicular disease primarily involves management of persistent 

intraradicular infection. Conventional endodontic re-treatment is the main modality that will manage this condition 
although endodontic surgery with or without retreatment is a viable option in cases. Case selection involves an 
appreciation of the disease aetiology and expected outcomes and consideration of patient, tooth and clinician factors. 
Both conventional endodontic re-treatment and surgery have high long-term success and survival rates and it has been 
shown that an endodontically treated tooth with persistent periradicular pathology that can be managed by conventional 
endodontic re-treatment or surgery and restoration has comparable, and potentially more benefi cial, outcomes to 
treatment options involving tooth loss and rehabilitation, such as an implant supported crown. As such endodontic re-
treatment should be the prime treatment modality unless a tooth has reached a stage where these techniques cannot 
manage ongoing disease and/or structural integrity.

Introduction
Persistent endodontic infection is a biofi lm disease 

usually located within the root canal system that induces an 
infl ammatory response in the periradicular tissues leading 
to the development of the two most common infl ammatory 
lesions of the jaws – periapical granuloma and radicular 
cyst.1 When treatment planning the management of persistent 
endodontic disease a clinician should take into consideration 
a number of factors. These will be briefl y considered.

Criteria for Evaluation of Endodontic Outcome
When evaluating endodontic treatment outcome there 

are three general criteria that a clinician should consider: 
adequate clinical function, histological evaluation, and 
radiographic evaluation. Adequate clinical function relates 
to the absence of clinical signs of infection for example, 
absence of pain, swelling, draining sinus, and the retention 
and function of a tooth. These criteria must be met and could 
be considered as survival for an endodontically treated 
tooth. Histological assessment of healing of periradicular 
tissues is the most demanding criterion and in practical and 
ethical terms is unable to be determined. However, previous 
studies have shown us that a radiographic assessment using 
standardized technique and assessment criteria based on the 
normal width and contour of the periodontal ligament space2 
can accurately determine healing of the radicular tissues,3 
and as such radiography is an important tool in assessing 
outcome.

Time-course for Radiographic Evidence of Healing
It is important to have an understanding of how long 

healing of periradicular pathology may take in order to 
determine successful outcome. In general, complete healing 
of periradicular pathology of endodontic origin may take 
four to fi ve years.2,3 However, Ørstavik3 has shown that 
approximately half of these lesions may completely heal in 
one year post-treatment and the majority (86%) will heal 

within two years. Importantly Ørstavik also showed that 
radiographic signs of defi nite, but incomplete, healing were 
apparent at one year post-treatment in the majority (89%) 
of lesions that subsequently fully healed indicating that 
observation of healing on a radiograph is a strong predictor 
of total healing.3 This information may allow a clinician to 
accurately determine the status of a periradicular radiolucent 
lesion and the ultimate success of the endodontic treatment.

It should be noted that these data are related to the 
analysis of periapical radiographs. It is likely that new 
technology, such as Cone Beam Computed Tomography 
will detect the presence of periradicular lesions sooner in a 
disease process and for longer in the healing phase due to its 
higher specifi city. As such clinicians will have to be wary in 
diagnosing “non-healing” lesions from CBCT imaging. 

Biological Reasons for Persistent Periradicular 
Pathology of Endodontic Origin

Periradicular pathology of endodontic origin is a bacterial 
biofi lm disease modulated by the host infl ammatory response 
that results in the most common types of lesions of endodontic 
origin – periapical granuloma and radicular cyst.1,4 Generally 
there are three main reasons why periradicular disease 
persists after endodontic treatment.
Intraradicular Infection

This is characterized by infection within the treated 
root canal system (root canal space and radicular dentinal 
tubules) and is the most common cause of persistent disease. 
It may be associated with a number of factors such as re-
infection via coronal microleakage or the presence of 
residual bacteria that were not eradicated during chemo-
mechanical instrumentation e.g., due to missed canals, 
inadequate technique, root canal morphology, or therapy 
resistant bacteria. As such the treatment of choice to remove 
the cause(s) is conventional endodontic re-treatment.
Extraradicular Infection

In a small number of cases endodontic bacteria, primarily 
Propionibacterium spp. and Actinomyces spp, can colonize 
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the external surface of an endodontically well-treated root 
(usually within areas of cementum/dentine resorption) and 
can sustain an infection.5 Endodontic surgery is required to 
eradicate the cause. However, clinically it is impossible to 
detect if this has occurred.
Radicular cyst

There are a number of types of lesions that can mimic a 
periradicular lesion of endodontic origin.1 However, the most 
common persistent lesions caused by endodontic biofi lm 
are the infl ammatory lesions of periapical granuloma and 
radicular cyst. Traditionally it has been assumed that a true 
radicular cyst will not resolve after conventional endodontic 
treatment, compared with a bay/apical pocket cyst5 due to the 
cyst “being under its own growth control” and endodontic 
surgery is required to remove the lesion. However, recently 
this has been questioned as it has been shown that radicular 
cysts from teeth with persistent periradicular lesions express 
Toll-Like-Receptor 2 that indicates the presence of a Gram-
positive bacterial antigen and a host infl ammatory response 
to the antigen.6 This suggests that the true radicular cyst 
may resolve when bacterial stimulation is removed i.e., by 
conventional root canal re-treatment. Further research in this 
area is warranted.

The presence of extraradicular foreign material e.g., 
non-surgical endodontic materials,4 food particles has been 
identifi ed as another cause of persistent periradicular disease5 
and highlights the concept of maintaining instrumentation 
within the root canal with no violation of the periradicular 
tissues and providing a coronal seal from exogenous material.

Case Selection
In treating persistent endodontic disease the guiding 

principle is that conventional re-treatment is the treatment 
of choice as it can provide the best ability to eliminate the 
primary aetiology of persistent infection i.e., intraradicular 
infection. However, other patient, tooth, and clinical factors 
should be considered when choosing the best treatment 
option.

Patient considerations (Table 1) also include medical, 
anatomical, and aesthetic considerations. Tooth considerations 
are primarily focussed on determining whether a clinician can 
gain access to the whole root canal system and adequately 
manage the infected root canal system. Management 
of the biofi lm may be hampered by canal anatomy 
(e.g., intercanal communications, canal location), 
procedural errors (ledge, zip, perforation), or obstructions 
(un-negotiable ledge, posts, canal blockage by materials/

debris). Conventional re-treatment should be considered 
in the fi rst instance. However, endodontic surgery alone 
or in combination with conventional re-treatment may 
be the best option particularly if the apical portion 
of the root canal cannot be gained by conventional 
re-treatment. As with all treatment modalities, a clinician’s 
skill and experience and the use of contemporary materials 
and techniques must be considered. 

Treatment Options
Although conventional endodontic treatment and 

endodontic surgery are technically possible treatment options 
to manage persistent periradicular pathology, clinicians 
should be confi dent that they can provide good outcomes 
to a patient. Similarly, if a clinician considers an alternative 
option of extraction and rehabilitation (e.g., removable 
partial denture, fi xed partial denture, implant supported 
crown) rather than retaining a tooth by endodontic means, 
he/she must be confi dent that it provides a clear long-term 
benefi t to the patient.

It has been shown in rigorous systematic reviews that 
conventional endodontic treatment and restoration of a 
tooth results in high (> 90%) long-term success and survival 
rates.7,8 In comparison, tooth extraction and replacement 
with an implant supported crown provides no better survival 
rates,7,8 while a fi xed partial denture (bridge) offers poorer 
success and survival rates.7 Clinicians should also take 
into account other considerations on treatment type when 
treatment planning e.g., single implant supported crowns 
require approximately fi ve times more post-treatment 
interventions compared with endodontically treated teeth.9  

Similarly, systematic reviews report high long-term 
success and survival rates for teeth treated by conventional 
endodontic re-treatment (87%)10 or endodontic surgery 
(94%)11 similar to fi xed partial denture (89%)12 and single 
implant supported crown (94.5%).13 Additionally, Kim 
and Solomon14 undertook a cost-effectiveness analysis of 
treatment options and showed that endodontic surgery and 
conventional re-treatment undertaken by either a general 
dental practitioner or specialist were the most cost-effective 
options (Table 2) i.e., lowest cost treatment with similar 
outcome to other options.

These results indicate that a tooth compromised by any 
structural or pathological disorder that can be endodontically 
treated and restored should be the prime treatment option 
as it will provide long-term benefi ts to a patient. Tooth 
extraction and replacement e.g., by a fi xed partial denture 
or implant supported crown should only be considered when 
a tooth has reached “end-stage tooth failure” where a tooth 
with a pathological state or structural defi ciency continues 
to exhibit progressive pathological changes and clinical 
dysfunction that cannot be managed by endodontic and 
restorative treatment.

Conclusion
Management of a tooth with persistent periradicular 

pathology of endodontic origin should follow the principle 
of optimal elimination of disease aetiology with minimal 
biological cost. A tooth that can be re-treated by conventional 

TABLE 1.
Some patient considerations when treatment planning management 

of persistent periradicular pathology of endodontic origin.

Consideration No Yes

Motivation to retain tooth extraction re-treatment or 
surgery

Motivation to pursue best long-
term outcome surgery re-treatment

Critical time concerns re-treatment surgery

Critical fi nancial concerns re-treatment surgery
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re-treatment and/or endodontic surgery offers high long-term 
success and is the primary treatment option.
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