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Abstract:

Dental trauma to the permanent dentition can lead to clinical complications and its management may considerably challenge
a practitioner. The incidence of pulp canal obliteration following dental trauma has been reported to be approximately 4 - 24%.
Attempting to locate canals following calcific metamorphosis and negotiating it to full working length may lead to iatrogenic errors
such as fractured instrument and perforation. This review article describes the possible etiology of Calcific Metamorphosis, its
clinical and radiographic features as well as its management.
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Introduction

Dental trauma to the permanent dentition
can lead to clinical complications and its
management may considerably challenge a
practitioner. One such complication is Calcific
Metamorphosis (CM) which can complicate
entry in to the root canal system in the future
due to difficulty in locating the canal and gaining
access. This condition is also known as Pulp
Canal Obliteration, Dystrophic Calcification,
Diffuse Calcification and Calcific Degeneration.
@ Other causes of CM can be dentinal
dysplasia and dentinogenesis imperfecta,
mainly type 2 @ and teeth which have been
rigidly splinted. ® Calcific Metamorphosis is
defined by the American Association of
Endodontists ¥ as “A pulpal response to trauma
characterized by rapid deposition of hard tissue
within the canal space.”

Methodology

A literature review was conducted to identify
the possible causes of calcific metamorphosis
along with its clinical and radiographic features
as well as its management. Search engine used
were Google Scholar and Pubmed. Statements
used to search for relevant publications were

“calcific metamorphosis”, “calcific
metamorphosis endodontics”, “pulp canal
obliteration”, and “dental trauma”. Review

articles, original studies and case reports were
included in this review.

Mechanism of calcification

This is more often observed in patients who
have suffered concussion or subluxation
injuries. ® Robertson et al. ® found this
obliteration to be either, dentine like, bone like
or fibrotic in primary teeth. Holan  observed
tube-like structures with histological
appearance of osteodentine with cellular
inclusions in primary teeth. Lundberg and Cvek
® evaluated permanent maxillary incisors and
found that the tissue changes were
characterized by increase in collagen content
and a marked decrease in the number of cells.
They too found osteoid tissue with cellular
inclusions adjacent to mineralized areas in pulp.
The rate of deposition is uncontrolled © and
could be as high as 3.5 um per day. @ CM is
not the same as pulp stones. True pulp stones
are made of dentine which is lined by
odontoblasts, whereas false pulp stones are
formed by mineralization of pulp cells that have

degenerated. Y CM is initiated by stimulation
of odontoblastic activity. *? The mechanism of
CM is not known but may be due to injury to the
neurovascular supply of the pulp. ®® Another
theory suggests that the bleeding in the canal
and blood clot could be a focal point for
calcification in case the pulp remains vital
following trauma. ® Hence, traumatic injury to
the apical blood vessels, which may not be
sufficient to cause pulpal necrosis and the pulp
remains vital, could lead to CM. - 14.15)

Radiographic features

A radiograph usually reveals obliteration of
pulp space with absence of the pulp chamber
(Figure 1). Unless there is evidence of apical
involvement of bone, the lamina dura will be
intact with no widening of the periodontal
membrane space.

Figure 1 — Periapical radiograph of upper
right central incisor revealing absence of a
chamber and obliteration of the canal in the
coronal 1/3 of the root. However, the canal is
visible from mid-root to the apical region.
This patient gave a history of trauma to the
front of his face.
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Radiographically, CM can be classified @ as
either:

1. Partial Obliteration — the pulp chamber
is not visible and the canal is markedly
narrowed but visible

2. Total Obliteration — the pulp chamber
and canal is hardly or not visible

Literature suggests that a narrow canal is
always present irrespective of its identification
on the radiograph. (0. 16.17)

Clinical presentation

CM is generally asymptomatic and clinically
the patients present to the practitioner with
yellow discoloration of the affected tooth crown.
This discoloration is due to a greater thickness
of dentine deposition. @9 It is worth noticing that
not all teeth will undergo a color change. *® CM
is more common in the anterior teeth ® and
may be recognized as early as 3 months after
injury although it may not be detected up to 1
year. 1% 19 The incidence of pulp canal
obliteration following dental trauma has been
reported to be approximately 4-24%. (® Vital
pulp testing may be unreliable (false negative)
despite the presence of a vital pulp due to the
increased thickness of dentine. %29

Management

Endodontic  intervention in a tooth
demonstrating pulp canal obliteration without
symptoms or periapical pathosis is debatable.
Follow up and continuous observation is
recommended before deciding to intervene. 8
According to literature, the incidence of a
calcified tooth developing pulpal pathology is in
the range of 1 — 16%. @2 2329 |f the patient’s
complaint is only discoloration, then a vital
(external) bleaching technique can be an
option. ® However, if the discoloration is due

to irregular reparative dentine formation,
intentional endodontics may have to be
performed to aid in non-vital (internal)
bleaching. 9

If root canal treatment is decided, a sound
knowledge of the normal root canal anatomy
and its possible variations is very important. It is
quite helpful for the operator to prepare the
access cavity before placing the rubber dam.
This may help to evaluate the root relationships
and work in the long axis of the tooth. ?® Once
the canal is located, a rubber dam should be

immediately placed and further treatment
carried out. The access cavity should be of
normal size and shape. 9 A change in color of
dentine in the center of the root should indicate
the position of the canal (Figure 2). An indicator
such as methylene blue or the bubble test using
sodium hypochlorite can be used to aid in
visualizing the location of the calcified canal.

Figure 2 - Pigmentation evident on the floor

(red arrow) after clearing the floor using a
round low speed tungsten carbide bur

A DG-16 endodontic explorer (Hu-Friedy,
Chicago, IL) is a very helpful tool in location and
exploration of the canal. ®® To negotiate these
canals, long-necked round drills (LN-drill,
Dentsply Maillefer, Oklahoma, USA) may be
used with gentle brushing strokes. The Mueller
bur (Brasseler, Savannah, GA, USA) and
ultrasonic tips are highly effective for this
purpose @® and has an added advantage over
the burs that they maintain high cutting
efficiency without rotation which enhances
safety and control over the instrument whereby
reducing the risks of mishaps such as
perforation. Micro openers and debriders
(Denstply, Maillefer, USA) can also be used to
gain access in to calcified canals. They are
specially designed to remove the fingers from
the field of vision which greatly enhances
operator efficiency when locating and accessing
such canals under the  microscope.
Radiographs should be done repeatedly with
the bur or ultrasonic tip in place to confirm the
straight and centered access. Once the canal is
negotiated, the use of a lubricant is advised
along with #8 or #10 K-type file with a gentle
watch winding motion with slight vertical
pressure. ® The “crown down technique” is
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highly recommended for canal preparation
along with copious irrigation using 2.5 — 5.25%
sodium hypochlorite. @9

Fachin et al. ?® described the “Modified-Tip
Instrument” technique for removal of hard
pastes from the root canal during retreatment
and suggested its use to gain length in
extremely calcified canals. The tip of a K-type
file (quadrangular section), #30 and #35, is cut
by 4 mm using an orthodontic wire cutter
producing a sharp edge at the new working end.
Used with an apical pressure and reaming
motion this file now becomes an efficient and
potent cutting instrument. Similar technique has
been reported by Siddiqui ¢ and Kobayashi %8
also. Possible drawbacks of this technique
could be:

e Repeated radiographs to assess the
progress and direction of the file;

o Perforation if misdirected due to the
files aggressiveness; and

o Difficult to work in curved canals.

Surgical management can be an option if the
canal cannot be located with the conventional
approach. However, canal identification after
root end resection can also be difficult since
there is no sign for the clinician to mark the
canal opening. ®® It is proposed that once the
apex is resected, necrotic pulp pockets trapped
during the calcification process may be exposed
to the surrounding periapical tissues which
could cause failure of treatment due to
persistent chronic inflammation. @9 Hence
surgery should only be considered once the
conventional orthograde treatment has failed or
the canal cannot be located.

Itis worth noting that complete obliteration of
the canal radiographically may not always
suggest absence of a canal space. Kyun and
Walton @7 measured the canal widths
radiographically of 36 teeth and then measured
and compared the widths of the same sample
histologically. They found a canal space in all
their samples in the histologic sections despite
some teeth showing complete absence of canal
space radiographically. Fischer @ suggested
root canal treatment in such cases due to the
decrease in cellular content which in turn would
lead to decreased ability of the pulp to heal
making it more susceptible to infection.
However, Lundberg and Cvek ® found 1 out of
20 permanent teeth showing inflammatory cells

and concluded that such conditions did not
indicate endodontic treatment. The incidence of
periapical pathology in such teeth has been
reported to be between 1-16% only and hence
it is advisable to manage such cases through
routine follow ups and observation until signs
and symptoms of infection is evident clinically
and/or radiographically. Numerous case reports
and reviews mention a set protocol for the
management of CM. Root perforation,
instrument fracture and root fracture due to
excessive preparation to locate the canal are
possible complications. *® However, mishaps
during treatment may be avoided by following
the general guidelines:

1. Pulp chamber is always located in the
center of the tooth at the level of the CEJ;
(30)

2. Calcified pulp chamber is darker than the
surrounding dentine; G°

3. The file should be used parallel to the long
axis of the root since the crown (specifically
in the upper anteriors) are usually inclined
and may misdirect the operator leading to
early perforation.

4. Use of magnification with light; and

5. Repeated radiographs to assess the
direction of the bur during location of canal
as well as direction of file during negotiation
within the root.

Conclusion

From the literature it seems that the time of
endodontic intervention in a progressive
calcifying pulp space is debatable. If a root
canal procedure is planned, calcific
metamorphosis can challenge the skills of
practitioners, and early recognition of canal
obliteration with the help of radiographs can
save much frustrations. Owing to the low
incidence of such teeth developing periapical
pathosis, early intervention as a prophylactic
measure may not be reasonable. @% % Hence,
prophylactic intervention, if planned, needs to
be justified. Surgical intervention may be a
possibility once other treatment modalities have
failed. Given the difficulty in its management, it
is advised to refer teeth showing signs of
obliteration to an Endodontist who in
conjunction with specialist training,
magnification, proper equipment and detailed
knowledge of dental anatomy, can manage



Shoaib Haider Siddiqui, Ahmed Nabil Mohamed

such cases with minimal errors, hence providing
a better prognosis.
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