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ABSTRACT

One of the causes of treatment failure is calcification in the canal pathway, which prevents complete
access to proper working length, and one of the most difficult and challenging cases of root canal
treatment has been reported. In some cases, the dentist will not be able to open the calcified canal.
Therefore, the prognosis of root canal treatment in these cases has been reported poor,and the dentist
will offer a plan for possible treatments, including tooth extraction or apical surgery.The presented case
is one example of those cases with a periapical lesion, which as a temporary treatment, the pulp chamber
was filled with cold ceramic.This material, which is an MTA-like (Mineral Trioxide Aggregate) bioceramic
with proper sealing ability, has been introduced as a root-end filling material. After 6 years of which
the patient returned, he did not express any pain or discomfort during these 6 years. Furthermore, in
radiograph that was taken, periapical lesion relative healing and bone regeneration were amazingly seen.
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INTRODUCTION

Periapical lesion with tooth necrosis is an indication
of root canal treatment to achieve healing. Complete
preparation of the canal with proper working length
and adequate debridement of infectious tissue are
essential factors to successful root canal treatment.
One of the causes of treatment failure is calcification
in the canal pathway, which prevents complete access
to proper working length, and one of the most difficult
and challenging cases of root canal treatment has been
reported. Calcification is usually caused by trauma, deep
caries, excessive occlusal force, restorations near the pulp,
or aging. The dental radiograph shows calcification and
complete or partial obstruction of the canal. The skilled
dentist will often be able to open the canal pathway with
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patience and proper technique. However, in some cases,
the dentist will not be able to open the calcified canal.
In these cases, the dentist will offer a plan for possible
treatments, including tooth extraction or apical surgery.t!)

Prognosis of root canal treatment in teeth that fail
during instrumentation has been reported poor.?
Although complete or partial obstruction of the canal
path is observed in radiography, according to studies
performed on the canal at histologic sections, the
calcified canal has microscopic pores that may be a
pathway for microbes to enter the periapical tissue.?!

Cold ceramic, which is an MTA-like bioceramic,
has been introduced as a root-end filling material.
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Its main component is calcium hydroxide.! Cold
ceramic is also biocompatible and nontoxic®® and
has acceptable radiopacity.”!” The sealing ability
of this material has been reported more than glass
ionomer and amalgam.®®’ Cold ceramic when
compared to calcium hydroxide is a more resistant
material for apical barrier.'” One study has shown
that the marginal adaptation of cold ceramic is
more than MTA in a long time.!''! This case report
presents a central incisor with obstruction of the
canal, which has been unusually managed using
cold ceramic.

CASE REPORT

A 32-year-old man with a symptomatic maxillary
left central incisor came to the private clinic. The
patient reported that the incisor had been traumatized
previously. The medical history was nonsignificant,
and extraoral evaluation revealed normal soft-tissue
structures with no apparent pathosis. Upon oral
examination, no mobility or probing defect was
observed. The tooth was sensitive to percussion
and palpation. Furthermore, it responded negatively
to vitality tests, and pulp status was diagnosed as
necrosis. Radiographic evaluation revealed periapical
lesion and bone loss as well as calcification in the
canal pathway; it seemed that there was a vertical
fracture in the middle of the root that repaired or
an abnormal canal [Figure 1]. According to the
examinations, the decision was made to the root
canal treatment. Following the administration of
local anesthesia, attempts were made to prepare the
access cavity under an operating microscope. Even
the full length of the dental bur was used, but the
canal pathway was not found. Tooth maintaining
prognosis was decided as hopeless. Anyway, as a
temporary treatment, the pulp chamber was filled
with cold ceramic. It was prepared according to the
manufacturer’s instructions and carried to the tooth
with MTA carrier. A plugger number 25 (Dentsply,
Maillefer, Switzerland) was used for condensing the
cold ceramic. Furthermore, the pulp chamber was
temporarily restored by Cavit [Figure 2]. The patient
was prescribed painkillers and was controlled after
2 weeks of treatment, and he stated that he had no
pain after the treatment. He was told that if there
was pain or swelling, he should extract the tooth
and replace it with an implant. It was recommended
that to restore the tooth, as long as it needs to be
extracted.

Figure 1: Pre-operative radiograph.

Figure 3: Follow-up radiograph.

Follow-up

The patient did not return for control until 6 years
later. There was no pain or discomfort in palpation at
that time. A radiograph was taken of the tooth, which
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displayed amazingly periapical lesion relative healing
and bone regeneration [Figure 3].

DISCUSSION

Periapical lesion may occur as a result of pulp tissue
inflammation followed by microorganism transmission
from the tooth canal to the apical area. It is one of
the indications of root canal treatment. Complete
preparation of the canal with proper working length
and adequate debridement of infectious tissue are
essential factors in achieving successful root canal
treatment. Failure of root canal treatment can be
affected by various factors. Calcification in the canal
pathway is one of them, which prevents complete
access to proper working length. Calcification is
defined as the sedimentation of hard tissue on canal
walls or within the pulp as a result of various factors.
The most common factor is trauma to the tooth. Other
factors can be attributed to deep caries, excessive
occlusal forces, restorations near the pulp, or aging.!!

The prevalence of calcification is higher in anterior
teeth of adults."” According to Holcomb and Gregory
study, partial or entire canal calcification prevalence
has been reported, 4% for incisors;!"¥ this rate
reaches 22% in permanent teeth which have been
traumatized,!'* and also the chance of forming a
periapical lesion is reported 7%—27% for these teeth.!'”!

It is accepted that teeth with a calcified canal are one
of the most difficult cases to treat.' These cases are
therapeutic challenges because of the difficulty of
canal locating, and the preparation of the access cavity
must be minimally invasive. It should keep the risk of
iatrogenic injury the lowest possible.l! The presented
case is an example of a tooth with a calcified
canal probably subsequent to trauma, followed by
pulp necrosis and periapical lesion, which was a
challenge to treatment. It is worth mentioning. Due
to the intense radiolucency around the root, there is a
possibility of root fracture or root anomaly, which has
led to obstruction of the root canal [Figure 1].

Studies show that the use of ultrasonic instruments
and dental operating microscopes (DOMs) can help
find canal orifice and provide safer access to the pulp
space. Further, the use of these devices reduces the
risk of iatrogenic injury.'”? Even with recent advances
in the use of ultrasonic instruments and DOMs,
treatment of calcified canals is still at high risk of
failure.' Only 74% of cases had been reported which
successfully treated.'”? The experienced dentist will

often be able to open the canal pathway with patience
and proper technique. However, in some cases, the
dentist will not be able to open the calcified canal. In
these cases, the dentist will offer a plan for possible
treatments, including tooth extraction or apical
surgery.l'! In the presented case, the dentist, despite
using a DOM and taking the time, was unable to find
the canal orifice. Due to the presence of a periapical
lesion and hopeless dental prognosis, the treatment
plan for tooth extraction and replacement it with an
implant was proposed, but as a temporary treatment,
the pulp chamber was filled with cold ceramic.

Prognosis of root canal treatment in teeth that fail during
instrumentation has been reported poor.”! Although
complete or partial obstruction of the canal path is
observed in radiography, according to studies performed
on the canal at histologic sections, the canal has been
reported semi-permeable that may be a pathway for
microbes to enter the periapical tissue.®’ In this case,
due to the treatment plan and the failure to find the
canal, the tooth needed to be temporarily closed at the
end of the dental treatment session because the possible
opening of the path could lead to more microbial
transmission and periapical lesion progression. It was
essential to choose a proper material to achieve enough
sealing, so cold ceramic was used [Figure 2].

Cold ceramic is an MTA-like bioceramic material with
the proper sealing ability, which has been introduced
as a root-end filling material. In the presence of
moisture, the initial setting time of this material is
15 min, and it becomes fully set within 24 h.*! In
this case, the proper sealing ability of the material
as well as its immediate setting in the presence of
moisture has made it suitable for being placed in the
pulp chamber to separate the root canal from the oral
environment.

Biocompatibility and noncarcinogenicity are essential
factors for a material that is used in contact with
the oral environment.’] A study was conducted on
rats to compare tissue response to cold ceramics and
MTA, which showed that the biocompatibility of
cold ceramics was more than that of MTA in a long
time.”! Furthermore, a histological study showed
that the inflammatory response of soft tissue to cold
ceramic is less than that of MTA in a long time.[®

It was found in a 12-year study that only 62.5%
of calcified teeth with periapical lesions healed
completely.l'”? In the presented case, after 6 years
of which the patient returned, he did not express
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any pain or discomfort during the time. In addition,
although in radiograph, periapical lesion was not
completely eliminated, relative healing and bone
regeneration were amazingly seen [Figure 3]. Due to
these items, this unusual treatment is considered to be
relatively successful. This successful reaction can be
due to the effect of cold ceramic on reducing tooth
permeability or the reaction of the patient’s immune
system or other factors which further studies are
needed to confirm or rule out these factors.
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