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Management of failed periodontal surgical 
intervention for a furcal lesion with a nonsurgical 
endodontic approach

As long as the prognosis of teeth remains a matter of concern, the endodontic-
periodontal relationship will be considered a challenge for the clinician. Many etiologic 
factors, including bacteria, fungi, and viruses, plus other contributing factors, such 
as trauma, root resorptions/perforations, and dental malformations, play a role in the 
co-occurrence of endodontic and periodontal lesions. Whatever the cause, a correct 
diagnosis on which to base the treatment plan is the key to successful maintenance 
of the tooth. This article reports the successful endodontic management of a furcation 
lesion in a mandibular molar that was nonresponsive to a previous periodontal surgical 
graft. The case had presented a diagnostic challenge for the clinicians, and this article 
reviews the key points that can lead to a correct diagnosis and treatment planning. 
(Restor Dent Endod 2014;39(2):115-119)
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Introduction

Despite having different origins, the dental pulp from the dental papilla and the 
periodontium from the dental follicle, they are closely related through pathways by 
which infection and irritants are exchanged.1,2 Seltzer et al. noted that inflammation 
in the pulp space and the spread of microorganisms and their toxic byproducts from 
the pulp to the periodontal ligament may cause an inflammatory reaction in the 
interradicular periodontal tissues and vice versa.3 This exchange can happen through 
the dentinal tubules, the apical foramen, and lateral/accessory canals.4

In the root dentin, numerous tubules extend from the pulp to the cemento-dentinal 
junction, which can serve as a pulp-periodontium communication pathway as a result 
of caries, developmental defects, or periodontal or surgical procedures.2,4 The apical 
foramen is believed to be the major pathway through which bacterial byproducts 
and inflammatory mediators in a diseased pulp are conducted, causing periapical 
pathosis.2,4 The opposite route is also possible, although unlikely, as the apex can 
serve as a portal of entry of inflammatory elements from deep periodontal pockets to 
the pulp.2,5 Lateral or accessory canals can exist anywhere along the root in about 30 
- 40% of teeth and contain connective tissue and blood vessels.4,6 According to De 
Deus, the majority of lateral canals (17%), are found in the apical third area, 9% in 
the middle third, and less than 2% in the coronal third.6,7 In the furcation of molars, 
the patent accessory canals that occur in about 30 - 60% of all molars, may also be a 
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direct pathway of communication between the pulp and 
the periodontium.4,8

When both the pulp and the periodontal tissues are 
involved, the endo-perio lesions are best classified as 
endodontic, periodontal, or a combined diseases.4 The 
combined diseases include (1) a primary endodontic 
disease with secondary periodontal involvement, (2) a 
primary periodontal disease with secondary endodontic 
involvement, and (3) true combined diseases.2,4 
Irrespective of whether the primary disease is endodontic 
or periodontal, once the lesions progress to the final 
stage, they exhibit a similar radiographic appearance, and 
thus, a differential diagnosis becomes more challenging. 
An accurate understanding of the pathogenesis leads 
the clinician to an appropriate course of treatment and 
assessment of the prognosis.9 Primary endodontic diseases 
usually heal following a root canal treatment.8 The sinus 
tract extending into the gingival sulcus or the furcation 
area disappears at an early stage once the affected pulp is 
removed and the root canal system is well cleaned, shaped, 
and obturated.4

This case report represents the diagnostic and treatment 
challenges in a mandibular molar in which the infection 
of the previously treated pulp space has led to the 
involvement of the furcation area.

Case report

A 42-year-old female, complaining of a painful swelling 
beside her right first mandibular molar, demanded a 
dental visit. She had normal hygiene and mentioned 

regular dental visits. On tooth #46, a class 1 composite 
filling with stained margins was evident. On the buccal 
gingival tissue just below the gingival margin, an inflamed 
swelling was present that revealed pain upon palpation. On 
probing assessment of the furcation, a non-through-and-
through furcation lesion could be penetrated. Orthoradial 
periapical radiography (Figure 1a) revealed that a root 
canal treatment had been performed on this tooth 5 years 
earlier following severe nocturnal pain. The radiographic 
quality of root canal therapy (RCT) was not good, and a 
large furcation lucency extending to the inter-radicular 
apical region was evident. It also seemed that a periapical 
lesion existed around the mesial root that had combined 
with the furcal lucency. The patient mentioned a visit to a 
periodontist a year before with the same chief complaint. 
He had diagnosed the problem to be periodontal in origin 
and performed an alloplastic operation on the furcation 
of the tooth. The graft was still visible in our radiography, 
and not only had the healing not occurred, but also, as 
mentioned before, the symptoms had started to recur.
Considering the furcation lucency that was not responsive 

to periodontal surgery, the poor quality of RCT, and the 
presence of the periapical lucency around the mesial root, a 
diagnosis of the primary endodontic, secondary periodontal 
lesion was made, and this lesion could be handled with 
endodontic intervention. The treatment plan was root 
canal retreatment, permanent restoration of the tooth, 
and patient follow-up. We also considered that further 
periodontal intervention might be required if the healing 
process was assumed to be insufficient during the follow-
up.
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(a)

Figure 1. (a) Pretreatment 
radiography of tooth #46. Note 
the radiolucency in the furcation 
area and around the mesiobuccal 
root. Further, note the previous 
alloplastic graft in the furcation 
area, to which the lesion was 
nonresponsive; (b) Post-treatment 
radiography. The canals have been 
cleaned and obturated; (c) One-
year follow-up radiography; (d) 
Two-year follow-up radiography. The 
tooth was restored one week after 
endodontic retreatment. The lesion 
in the furcation area and around 
the root healed completely. The 
alloplastic graft was not resorbed.

(b)

(c) (d)
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After local anesthesia with 2% lidocaine containing 
epinephrine 1 : 80,000 (Darou Pakhsh, Tehran, Iran), the 
composite filling of the crown was removed. The filling 
had severe marginal discoloration and upon removal 
with a high-speed bur, was assumed to be debonded in 
some areas. The chamber floor was covered with a layer 
of gutta-percha, which was removed. The orifices of the 
canals filled with gutta-percha were detected, and then, 
the tooth was isolated with a rubber dam. Then, the 
filling material in the coronal portion of the three canals 
(distal, mesiobuccal, and mesiolingual) was removed with 
No. 1 - 4 Gates-Glidden drills (Mani, Inc., Tochigi, Japan) 
and then, subsequent to using a drop of chloroform, 
the rest of the canal filling was removed with a D-RaCe 
retreatment file, DR2 (RaCe, FKG Dentaire SA, La Chaux 
de Fonds, Switzerland) at 900 rpm until the canal was 
totally cleaned. After the determination of the working 
length with radiography, the canals were completely 
shaped to #35/0.04 of the RaCe system, with simultaneous 
5.25% NaOCl irrigation. Thereafter, canal obturation and 
restoration of the access cavity was completed (Figure 1b). 
After two weeks, the clinical signs/symptoms faded away.
The patient was put on a follow-up schedule with 

3-month intervals. Figure 1c shows the 12-month follow-up 
periapical radiography. Bone healing in the furcation area 
around the previously inserted graft is evident, and the 
periapical lucency of the mesial root has healed.

Discussion

This is a report of a diagnostic challenge and a treatment 
case in a mandibular molar involving the furcation 
representing a periodontal abscess. The tooth was previously 
non-responsive to alloplastic surgery following an incorrect 
etiologic diagnosis. The problem was accurately diagnosed 
to be an endo-perio lesion with a primary endodontic 
source. The patient was treated only with an endodontic 
intervention followed by appropriate coronal sealing.
For assessing the retention rate of endodontically treated 

teeth, the orthograde endodontic (re)treatment is a 
predictable procedure with excellent long-term prognosis, 
provided that the canal system is completely cleaned, 
shaped, and obturated in order to enhance successful 
outcomes.10 A poor endodontic treatment allows canal re-
infection, which may often lead to treatment failure. In the 
current case, the previous endodontic treatment did not 
have a good radiographic quality as a lesion had formed 
around the mesial root.
Coronal leakage, which appears to be of equal (if not 

greater) clinical relevance as a factor in endodontic failure 
than apical leakage, is the term used for the designation 
of bacterial leakage from the oral environment along the 
restoration margins to the endodontic filling.11 Studies 
have indicated that this factor may be an important cause 

of endodontic treatment failure. Ray and Trope reported 
that defective restorations and adequate root canal fillings 
had a higher incidence of failures than inadequate root 
canal fillings and adequate restorations.12 In some studies, 
the influence of the coronal seal on the periapical status 
is stated to be considerably more than that of a well-
qualified root canal treatment.11 As mentioned before, the 
restoration of this tooth, which was de-bonded in some 
areas, had severe marginal discoloration. This could be 
a reason for endodontic treatment failure. Moreover, the 
chamber floor was covered with gutta-percha, which does 
not provide a perfect seal in this area and could have led 
to the formation of the furcation lesion. It is recommended 
that excess gutta-percha filling be removed to the level of 
the canal orifices and that the floor of the pulp chamber be 
protected with a well-sealed restorative material.13

Primary endodontic disease with secondary periodontal 
involvement, primary periodontal disease with secondary 
endodontic involvement, and true combined diseases are 
clinically and radiographically very similar.2,4,14 In this 
case, the furcation abscess was previously diagnosed to 
have a primary periodontal cause. It is worth mentioning 
that primary periodontal lesions are caused primarily by 
periodontal pathogens. In this process, chronic marginal 
periodontitis progresses apically along the root surface. In 
most cases, pulp tests indicate a clinically normal pulpal 
reaction.2,14 Accumulation of plaque and calculus and the 
formation of wide pockets are frequent. The prognosis 
depends on the stage of the periodontal disease and the 
efficacy of the periodontal treatment.2,14 As mentioned 
earlier, our patient had normal oral hygiene and did not 
exhibit any signs of periodontitis or even gingivitis. She 
mentioned regular dental visits twice a year, and the last 
scaling was 6 months earlier. This reveals that her problem 
could not be of periodontal origin (primary periodontal 
or true combined lesion), and the non-responsiveness 
of the defect to the periodontal treatment confirms this 
diagnosis.
As a chronic apical lesion in a tooth with an infected pulp 

space may drain coronally through the periodontal ligament 
into the gingival sulcus, the same process can also occur in 
the presence of lateral canals extending from the chamber 
floor to the furcation area.2,4,14 This is what is believed to 
have occurred in our case, that is, a pre-existing infection 
in the pulp space subsequent to RCT or re-infection of the 
canal system due to coronal leakage, both leading to the 
spread of infection to the furcation area through furcal 
accessory canals. This condition clinically mimics the 
presence of a periodontal abscess but in reality, is a sinus 
tract of pulpal origin that opens through the periodontal 
ligament area.2,14 Further, for diagnostic purposes, it is 
essential for the clinician to insert a gutta-percha cone 
into the sinus tract and to take one or more radiographs 
to determine the origin of the lesion.4 Our patient did not 
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have a traceable sinus tract at that time.
Our treatment plan consisted of a single-visit nonsurgical 

endodontic retreatment and patient follow-up. It is said 
that if a lesion is diagnosed and treated as a primary 
endodontic disease due to lack of evidence of marginal 
periodontitis, and there is soft-tissue healing on clinical 
probing and bone healing on a recall radiogragh, a valid 
retrospective diagnosis can be made.2,4 In the present case, 
the follow-up process revealed bone healing at the one-year 
follow-up. The degree of healing that takes place following 
the root canal treatment will determine the retrospective 
classification. In the absence of adequate healing, further 
periodontal treatment may be indicated, but it was not 
necessary in our case. Another issue is the selection of 
the single-visit endodontic treatment. Experts are of the 
opinion that although the multiple-visit treatment and 
the use of intracanal medication with a calcium hydroxide-
water slurry, will lower the bacterial count in the infected 
root canals, it fails to obtain total elimination of bacterial 
organisms on a consistent basis.15 The effectiveness of 
calcium hydroxide in completely removing bacteria from 
the infected root canals in less than 4 weeks is under 
debate as persistent infection in 26% of the canals after 
2 weeks of exposure to calcium hydroxide, has been 
shown.16,17 Moreover, the absence of difference in the 
radiological success of root canal therapy between single- 
and multiple-visit treatments has been addressed in many 
reviews.18,19 According to a Cochrane systematic review, 
no difference exists in the effectiveness of treatment, 
in terms of radiological success, between single- and 
multiple-visit root canal therapy.18 Others have questioned 
the routine use of calcium hydroxide on the basis of 
the resistance of certain bacteria such as Enterococcus 
faecalis to this chemical.8,13 From this perspective, firm 
justification for a multiple-treatment approach cannot be 
claimed. Considering the advantages of single-visit root 
canal therapy such as its being faster and better tolerated 
by patients, and its avoidance of the  recontamination of 
the canal(s) between appointments, we decided to perform 
a single-visit retreatment. The successful outcome of the 
treatment confirms this treatment plan.20

On the other hand, eradication of the bacteria is the 
key to successful treatment outcomes.18 It has also been 
observed that the preparation of nonround canals leaves 
some canal surface uninstrumented, and this fact cannot 
be overlooked when treating infected canals.21 Disinfection 
of the root canal system by a combination of mechanical 
cleaning and chemical irrigation is critical for successful 
endodontic treatment outcomes.21 The ideal irrigant 
should kill all remaining bacteria and detoxify all bacterial 
substances within the canal and the dentinal tubules, 
all without risking appreciable host tissue damage.15 
During the treatment of the present case, mechanical 
instrumentation of the canals was complemented by a 

synchronous irrigation of the root canal system by 5.25% 
NaOCl.
Another important issue is the size of apical preparation 

in this case (#35/0.04). It is stated that over-enlargement 
of the apical foramen carried out with successively larger 
files will often enlarge the foramen in such a way that an 
oval-shaped opening will be created. This can decrease the 
chances of a successful outcome of endodontic therapy.15 
As a result, serum factors from the exudate released from 
the periapical area may provide a nutritional boost to 
the intracanal bacteria.15 The size of the canal prepared 
apically and the effect of the canal taper on the outcome 
are considered important to the success of the endodontic 
treatment, such that increased success rates have been 
reported in the case of greater canal flare.22 Sequeira et 
al. reported that increasing the size of apical preparation 
from #30 to #40 resulted in a significant reduction in the 
number of cultivable bacteria.23 However, when Coldero et 
al. studied the effect of the size of apical preparation on 
the number of bacteria remaining in the root canal, they 
concluded that additional apical enlargement to size #35 
did not further reduce the number of surviving bacteria.24 
For the present case, the master apical file was a #35/0.04. 
Thus, the increase in apical size and taper helped in 
bacterial reduction.

Conclusions

Pulp and periodontal tissues are intimately connected, 
and the pathology of one can negatively influence that of 
the other. As a result, a correct diagnosis of the etiology 
can establish appropriate treatments of different origins, 
periodontal or endodontic. This case report was based on a 
primary misdiagnosis that was time consuming and costly 
for the patient. This fact highlights the inevitable value 
of a correct diagnosis of the etiology that as in this case, 
can lead to successful treatment and outcome. Further, the 
efficiency of single-visit RCT cannot be overlooked.
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