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A B S T R A C T

Pulp canal obliteration (PCO) is defined as a deposition of hard tissue within the root canal space and a
yellow discoloration of clinical crown. These tissues can eventually produce the radiographic appearance
of a root canal space that has become partial or completely calcified. These teeth provide an endodontic
treatment challenge. The critical management decision being whether to treat these teeth endodontically
immediately upon detection of the pulpal obliteration or to wait until symptoms or signs of pulp or
periapical disease occur.
Success in root canal treatment is based on proper debridement, disinfection and obturation of the root
canal system. However, this procedure may be difficult or even impossible to achieve if the pulpal space is
calcified. The endodontic treatment performed under these circumstances pose the risk of root perforation,
a complication that seriously affects the long-term prognosis of tooth. The present article discusses a series
of cases of endodontic treatment in teeth with partially or completely PCO and methods for the clinical
management of these cases using contemporary endodontic techniques.

This is an Open Access (OA) journal, and articles are distributed under the terms of the Creative Commons
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1. Introduction

Pulp canal obliteration (PCO), also called calcific
metamorphosis (CM) is defined as a deposition of hard
tissue within the root canal space. This may occur idiopathic
ally or following direct pulp capping or trauma.1,2 The
exact mechanism of PCO is unknown but is believed to
be related to damage to the neurovascular supply of the
pulp at the time of injury.3,4 The calcification of the pulp
chamber results in a darker hue, the loss of translucency and
the yellowish appearance of the crown of the tooth.5 Pulp
necrosis has also been reported as a complication,6,7 with
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ranges varying from 1% to 16%. Periapical lesion develops
in a range of 7.3% to 24% in these cases up to 4 years after
initial traumatic injury, especially in completely calcified
teeth.6,8 Success in root canal treatment is based on proper
debridement, disinfection and obturation of the root canal
system. However, this procedure may be difficult or even
impossible to achieve if the pulpal space is partially or
completely calcified. The endodontic treatment performed
under these circumstances pose the risk of perforating the
root, a complication that seriously affects the long-term
prognosis of the tooth. If calcified root canal treatment
fails, the endodontic surgical intervention may be the only
possible alternative other than extraction of the tooth.
Although its importance could not be underestimated, there
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is a lack in the literature regarding the optimum treatment
of teeth showing signs of PCO. We herein report two cases
of endodontic treatment in teeth with partial as well as
complete PCO.

1.1. Case report-1

A 64 years old male presented with a history of pain
involving tooth 14 since last one month. On clinical
examination a mesial proximal caries was detected and
the tooth was extremely tender to percussion. Pre-operative
RVG revealed periodontal ligament widening and evidence
of peri apical radiolucency at the periapex of the tooth.
RVG also revealed presence of two roots with complete
obliteration of the pulp chamber as well as the root canals.
(Figure 1 A).

Fig. 1: A: Diagnostic RVG showing complete obliteration of pulp
chamber and root canals B: Scouting of buccal canal C: RVG with
master cones D: Post obturation RVG

Fig. 2: A: Diagnostic RVG showing complete obliteration of pulp
chamber B: RVG guided access cavity preparation C: Cone fit RVG
D: Post obturation RVG

A diagnosis of symptomatic apical periodontitis with
complete obliteration of the pulp canal was made, and a
nonsurgical root canal treatment was advised to the patient.
After obtaining consent, the patient was anesthetized, and
a rubber dam was placed on the tooth. Access cavity was
made till the level of CEJ using a round bur and caries
was excavated. Scouting of the canal orifices was done

using a DG 16 explorer. The buccal canal was located
first and radiographically confirmed using a no 10 C plus
file. (Figure 1 B). Ultrasonic tips were used to trough the
pulpal floor to uncover the palatal canal orifice. Once the
patency was obtained a no 10 C Plus file was used with 17%
EDTA (RCT Prep Waldent) to reach till the apex. Working
length was measured using an electronic apex locator and
was confirmed radiographically. (Figure 1 C). A glide path
was made till the size of 2%20 using stainless steel K
files (M- Access Dentsply). The root canals were irrigated
thoroughly with 5.25% sodium hypochlorite (Prime dental
products). An intra canal medicament of calcium hydroxide
was given and patient was recalled after one week. In
the next appointment chemo mechanical preparation was
completed using Pro Taper Next (Dentsply) rotary files till
master apical size of X2. Cone fit radiograph was taken
and root canals were obturated by single cone technique
(Figure 1 D).

1.2. Case report-2

An 18 years old female reported with the chief complaint
of pain in the lower right back tooth since last one
month. Patient gave a history of orthodontic treatment by
fixed appliance one year back. On clinical examination
periodontal pockets were detected both on the mesial and
distal of tooth 46 and the tooth was also tender to percussion.
Pre-operative RVG revealed periodontal ligament widening
and evidence of peri apical radiolucency associated with
the mesial root. RVG also revealed presence of complete
obliteration of the pulp chamber however the root canals
were patent (Figure 2 A).

A diagnosis of symptomatic apical periodontitis with
obliteration of the pulp chamber was made, and a
nonsurgical root canal treatment was advised to the patient.
After obtaining consent, the patient was anesthetized, and
a rubber dam was placed on the tooth. A round bur
was used for access preparation, which was guided with
intermittent radiographs (Figure 2 B) to ensure access
preparation coinciding with the pulp chamber anatomy.
This helped us to avoid unnecessary removal of tooth
substance and preparation of a conservative access cavity.
The calcification from the pulp chamber was removed
conservatively using ultrasonic tips. The distal canal orifice
had diffuse calcifications which had to be removed using
ultrasonic tips. Once the access to canals were made
a working length RVG was taken. Chemo mechanical
preparation was completed using Pro Taper Next rotary files
till master apical size of X2 using copious irrigation with
5.25% sodium hypochlorite. Cone fit radiograph was taken
(Figure 2 C) and root canals were obturated by single cone
technique (Figure 2 D).
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2. Discussion

Aetiology of PCO is unclear in literature and factors like
trauma, aging, orthodontic treatment, systemic diseases,
and chronic irritation of the pulp due to deep caries and
restorations have been implicated as the causative factors.

These teeth are generally asymptomatic and are often an
incidental finding during routine clinical and radiographic
examination.8 Most of these patients have the chief
complaint of tooth discoloration when they report to
the dental office. There is considerable disagreement in
literature regarding the decision to treat cases of pulpal
obliteration. It is recommended that root canal treatment
should be initiated in teeth with PCO which are tender to
percussion, having a PAI scores ≥3 and a negative response
to pulp sensibility testing.8 In both our cases reported
here, the teeth were tender on percussion and there were
radiographic signs of periapical radiolucency. Complete or
partial radiographic obliteration does not necessarily mean
the absence of the pulp canal space.9 This was confirmed in
our first case in which we managed to enlarge the canals till
the size of Pyramidal Tract Neuron X2 file size.

The localization and access of calcified root canals are a
challenge in endodontic practice which may cause serious
problems such as severe loss of dentine and perforation.
The knowledge of root canal anatomy is paramount for the
clinical success. It has been established that if the access
preparation remains well centred and aligned to the long
axis of the tooth at the level of the cementum-enamel
junction (CEJ), the root canal is normally easy to locate.6 In
the cases herein described, low speed burs associated with
ultrasonic tips were used to selectively remove the calcified
dentin.

A variety of ‘path finding’ instruments with different
designs are available. C Plus files are ideal for initial
instrumentation of calcified canals. Their reduced flute and
greater shaft strength with active cutting tip make them more
likely to penetrate highly calcified canals.

3. Conclusion

We attribute the success observed in these cases to the
localization of patent canals and their complete debridement
and sealing in full extension. The protocols herein described
permitted the avoidance of unnecessary cutting of dentin
and perforation of the teeth. The results reinforce the
importance of centered and angulated radiographs to
evaluate the depth reached by instruments, slow speed burs
and ultrasonic tips. Teeth with PCO requiring root canal
treatment are very challenging and time-consuming but the
use of new technologies, good knowledge of pulp anatomy
and radiographic techniques and patience, are the keys to

success in solving cases of PCO.
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