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Treatment of extensive furcation defect associated 
with accessory foramina: case report

ABSTRACT

Introduction: Understanding of  pulp cavity variations 
is necessary to guarantee success of  endodontic treat-
ment, which makes relevant the recognition of  acces-
sory canals in furcation areas (FC). Objective: The aim 
of  this study was to report a clinical case of  a mandib-
ular first molar associated with extensive bone loss in 
furcation area with the presence of  an accessory canal. 
Case report: Patient’s complaint was the appearance 
of  “bubbles surrounding the tooth.” Clinic examination 
revealed fistula associated with pulp necrosis of  tooth 
#36. There were no signs of  periodontal disease. Radio-
graphic evaluation demonstrated wide bone rarefaction 
in both furcation and periapical areas. After careful cavity 
access, a radiograph was taken, by means of  which it was 
diagnosed that the FC connected the pulp chamber and 

the furcation area. Root canals were localized, followed 
by chemo-mechanical preparation. Periodic changes of  
calcium hydroxide were performed after 240 days, satis-
factory repair was observed. After 270 days, the canals 
were filled and their openings as well as the FC sealed 
with MTA. The 360-day follow-up revealed absence of  
unwanted clinic signals and bone neoformation in the 
furcation area. Conclusion: The  recognition of  FC is 
essential in Endodontics, and so it is to identify its rela-
tionship with furcation lesions in teeth without clinical 
signs of  periodontal disease. In these cases, proper de-
contamination of  root canals system is capable of  solv-
ing endo-periodontal problems, restoring patient’s health 
and avoiding unnecessary treatment. 
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Introduction
In a long term basis, pulp tissue health is main-

tained by preventing oral microorganisms from in-
vading the pulp via caries or accessory canals, 
among which are apical foramen, lateral or second-
ary canals, and accessory canals in bi- or trifurca-
tion areas of  molars. The latter are defined as small 
canals with blood vessels arising from the pulp 
chamber, extending into the inter-radicular dentin to 
finally reach the periodontal ligament in the furca-
tion area. Furcation canals (FC) connect pulp tissue 
and periodontal tissue.1 

For endodontic treatment success, infection path-
ways leading to the root canal system must be elimi-
nated. Complete understanding of  pulp cavity mor-
phology and its surrounding structures is essential to 
determine a cause-and-effect relationship, particu-
larly in the presence of  bone rarefaction lesions in 
the furcation area of  teeth with apparently healthy 
periodontium. In these cases, the presence of  an ac-
cessory canal in furcation area  (FC) might be hypoth-
esized, since it can allow toxic products to reach the 
furcation area of  multiroot teeth, thus spreading con-
tamination, causing or exacerbating endo-periodon-
tal lesions.2,3,4

A few authors have observed periodontal lesions 
might cause degeneration of  pulp tissues, and pulp 
tissue lesions might affect the severity of  periodon-
tal lesions in the affected tooth.2 This affirmation can 
be clinically proved, since after effective endodontic 
treatment, tissues that support the teeth exhibit satis-
factory healing, regression of  lesions, and tissue re-
pair.5 Thus, an accurate diagnosis is paramount, as  
it diminishes the risk of  recommending inadequate 
clinical procedures, such as extraction, for the treat-
ment of  multiroot teeth presenting extensive furca-
tion lesion. 

The aim of  this study was to report a clinical case 
of  extensive bone loss in the furcation area of  left 
mandibular first molar (#36) induced by pulp necrosis 
relative to the presence of  a FC. The periodontium 
was healthy and treatment proposed was extraction.

Case report
A 26-year-old healthy female patient sought clini-

cal assistance in a Primary Healthcare Center re-
porting the appearance of  “bubbles surrounding 
the tooth.” Based on the results of  clinical and ra-
diographic examinations (Figs 1A and B), the patient 
was referred to extraction of  tooth #36. Neverthe-
less, even after a more detailed clinical examination, 
it was not possible to determine a cause-and-effect 
relationship, since periodontal tissues were healthy 
(Fig 1C). Thus, the patient was referred to an endo-
dontist who performed a cold sensitivity test and di-
agnosed pulp necrosis. Subsequently, it was decided 
to perform endodontic treatment, starting by access-
ing the cavity, removing the pulp chamber ceiling, and 
exposing the opening of  pulp canals (Fig 2A). Howev-
er, odontometry revealed a connection between pulp 
chamber and furcation, which made the professional 
re-examine the pulp chamber floor. During this sec-
ond examination, the presence of  a FC was detected 
near the opening of  mesial canals (Figs 2B and C). 

Knowing the causative factor of  infection, chemo-
mechanical preparation of  root canals was performed 
using a 2.5% sodium hypochlorite solution associated 
with manual instrumentation with K-files (Dentsply-
Maillefer, Ballaigues, Switzerland). Calcium hydroxide 
was employed as intracanal dressing, and glass iono-
mer cement used as provisional restorative material. 
The dressing was changed four times within a period 
of  240 days, after which satisfactory bone repair was 
observed (Fig 3A).

After 270 days, without clinical signs of  infection, 
but evident reduction of  the rarefaction area, root 
canal filling was carried out using gutta-percha and 
resin-based root canal sealer with calcium hydrox-
ide in its composition (Sealer 26, Dentsply-Brazil, 
Teresópolis, Brazil). Filling was lowered 2.0 mm bel-
low the opening of  mesial root canals, which allowed 
the region to be sealed with MTA (MTA-Angelus, 
Angelus Odontológica, Londrina, Brazil). Subse-
quently, the tooth was restored with glass ionomer 
cement and a light-cured dental composite (Fig 3B). 
The  360-day follow-up revealed absence of  clinical 
signs and symptoms, as well as improvement in bone 
regeneration in furcation area (Fig 3C).
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Figure 1. A) Tooth presenting fistula. B) Periapical radiograph exhibiting 

extensive bone loss in furcation area. C) Clinical examination evincing 

periodontal health.

Figure 2. A) Removal of pulp chamber roof and exposure of root canals 

openings. B) Periapical radiograph evincing the presence of communi-

cation between pulp chamber and furcation area. C) Image presenting 

accessory canal in furcation area near mesial canals openings.
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Figure 3. A) Periapical radiograph with calcium hydroxide dressing af-

ter 240 days. B) Periapical radiograph showing root canal filling in the 

270-day appointment. C) 360-day follow-up.

Discussion
In this case report, the proportion of  bone loss in 

the furcation area influenced the recommendation 
of  extraction. However, absence of  clinical signs de-
termining periodontal disease was key to seek other 
possible diagnoses and treatment. Detailed examina-
tion of  pulp chamber allowed identification of  an ac-
cessory canal in furcation area of  tooth #36 which 
was also associated with pulp necrosis, wide bone 
loss in the furcation area, and absence of  periodon-
tal disease. Bone loss in the furcation area might be 
caused by endodontic microorganisms that percolate 
from accessory canals, or it might be related to the 
permeability of  the pulp chamber floor.6

Knowing the anatomical traits of  root canals must 
be a requirement for clinicians performing endodon-
tic treatment, since variations such as furcation ca-
nals are difficult to diagnose using only conventional 
radiographic techniques.7 The case reported in this 
study demonstrated it was not possible to detect the 
furcation canal using radiographs only.  Diagnosis was 
achieved only after exploration of  the pulp chamber 
and odontometry. 

Although the apical foramen is considered the 
main via of  communication between pulp and peri-
odontium,8 accessory and lateral canals may be pres-
ent throughout the extension of  roots. They occur in 
30 to 40% of  teeth, mainly in the apical third. They 
can also be found in around 74% of  furcation areas 
of  molars, being considered a via of  communication 
between pulp and periodontium.8,9

The trajectory of  accessory canals from the pulp 
chamber to the furcation area is a reliable explanation 
for the fact that such pathways might be the cause 
of  infection transmission from the pulp to the peri-
odontium.2 The presence of  furcation canals is an 
anatomically normal finding, and it is well known that 
such canals do not represent any risk when the pulp 
is healthy and vital.10-12

Despite extension of  bone loss, and with exclu-
sion of  periodontal disease diagnosis, it was decided 
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to perform the calcium hydroxide dressing changes 
intending to improve decontamination reached by 
chemo-mechanical preparation of  root canals, as 
well as to collaborate with repair of  furcation because 
of   bioactivity of  calcium hydroxide.13,14,15 The use of  
calcium hydroxide is recommended as intra-canal 
dressing due to the fact that it promotes reinsertion 
of  periodontal ligament, recovery of  alveolar bone, in 
addition to cement formation. This intra-canal dress-
ing is proved effective against reminiscent bacteria 
that might remain within canals after mechanical in-
strumentation. It also controls persistent exudation, 
and reduce the destructive action of  osteoclasts re-
sponsible for external root resorption.13,16,17

Nevertheless, effective sealing of  FC opening was 
paramount to the maintenance of  repair. The MTA-
based sealer was chosen due to its biological and 
bioactive proprieties associated with marginal sealing 
and mechanical resistance.18-21

Conclusion
Knowledge about the presence of  a FC and its re-

lationship with furcation lesions in teeth without clini-
cal signs of  periodontal disease is extremely impor-
tant.  In these cases, correct decontamination of  root 
canals can solve endo-periodontal infections, even in 
wide proportions, thus reestablishing patient’s health 
and avoiding unnecessary treatment. 




