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Article history: This case report describes the treatment of a mandibular premolar with incomplete root
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INTRODUCTION Hiostologically, it is the result of an abnormal

Dens evaginatus (DE) is a tooth proliferation and folding of a portion of

developmental anomaly characterized by
the occurrence of an extra cusp, usually
found in mandibular premolars.™® The
etiology of DE is not fully understood and during the bell stage of tooth formation.” The

the inner enamel epithelium and subjacent
ectomesenchymal cells of the dental papilla
into the stellate reticulum of the enamel organ

is thought to be multifactorial.* Genetic resulting tubercle contains a core of dentin
influences can be assumed,>® although surrounding a pulpal extension, which may be
a combination of both genetic and narrow, wide, constricted, an isolated horn,
environmental factors is more reasonable.* or not present at all.”®
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The anomalous cusp can even cause
occlusal trauma and reversible acute
apical periodontitis of the opposing
tooth, displacement of the affected tooth,
irritation of the tongue during speech
and mastication, carious lesions in the
developmental grooves delineating the
cusp, attrition of the opposing tooth and
periodontal problems due to the excessive
occlusal forces, and the tooth can lose
its blood and nerve supply, resulting in
pulp necrosis that can cause periapical
pathosis,®'? often before completion of the
root formation.'* DE often challenges the
practitioner with its frequent early pulpal
complications, so it is extremely important
to diagnose the case as early as possible.*?

The prevalence of DE has been reported
tobe 3% in Keewatin Eskimo,'® 1% in Thai,**
and 3-6.3% in Chinese® populations.
Although the occurrence of DE shows great
ethnic group differences, with a higher
prevalence among people of Asian descent
(including Chinese, Malay, Thai, Japanese,
Filipino, and Indian populations)®,
clinicians all over the world must be aware
of the condition because of the high rate
of migration in communities. This case
report describes the treatment of a dens
evaginated mandibular premolar with
incomplete root formation accompanied by
pulp necrosis and periapical pathosis.

CASE REPORT

A 12-year-old girl visited the Endodontic
Clinic of Showa University School of
Dentistry, Tokyo, Japan, with severe pain
in the right second mandibular premolar
and a slight swelling on its buccal region,
which did not respond to the cold test.
Before the patient was referred to the
hospital, she had periodically visited by a
general dentist but her symptoms did not
disappear. The premolar with DE (Fig. 1)
had not been noticed until pulp necrosis
(Fig. 2), and no prophylactic treatment

had been employed. The patient medical
history was non-contributory.

Because of the very wide open apex, a
treatment option was apexification with
endodontic treatment. After obtaining
informed consent from the patient’s
parents, apexification treatment was
initiated. A rubber dam was placed, and
adequate access to the pulp chamber was
made without local anesthesia (Fig. 3). The
necrotic pulp was removed, and the canal
was cleaned and shaped, and irrigated with
5% sodium hypochlorite and 3% hydrogen
peroxide. The canal was then filled with
calcium hydroxide paste (Calcipex, Nohon
Shika Yakuhin, Shimonoseki, Japan), and
zinc oxide eugenol cement (Eugedine, Showa
Yakuhin, Kako, Tokyo, Japan) was placed in
the access opening, and the mucosa on the

Fig 1. Clinical picture of DE.

A

Fig 2. Tooth 45 with pulp necrosis and
periapical pathosis.
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apical region of the tooth was irradiated
with Nd: YAG laser (Inpulse, Astra Tech,
Tokyo, Japan) to reduce postoperative pain.
Parameters for laser irradiation were set
at 0.4W, 20Hz pulse mode, 8 mm distance,
circle movement, five sets of 5 second for
each treatment, after endodontic treatment.
The patient was recalled every month, and
if the calcium hydroxide had absorbed, the
canal was filled with calcium hydroxide again.

After 6 months, bone formation was
noticed on the radiograph (Fig. 4), and
hard dental tissue could be felt with a #80
K-file (Maillefer, Dentsply, Switzerland)
in the root apex, indicating that the root
canal was ready to be obturated. The
canal was obturated with gutta-percha
(Dentsply-Sankin, Tokyo, Japan) rolled up

Fig 4. Five months after the first
intervention: bone repair can be seen.
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between two glass-plates, which was used
for particularly wide root canals such as
in this case, and calcium hydroxide-based
sealer (Canals-N, Showa Yakuhin Kako,
Tokyo, Japan) was used as the sealer, which
overflow outside the apex indicated the
complete filling of the root canal (Fig. 5).
One month after obturation, the bone
repair was considered satisfactory (Fig. 6).

DISCUSSION

The treatment of DE implicates careful

clinical decision.” Since a tooth with

Fig 5. Overflow outside the apex indicates
the complete filling of the root canal.

Fig 6. One month after obturation, sealer
leakage had resorbed and bone repair was
satisfactory.
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DE can lose its blood and nerve supply
leading to necrosis of the pulp tissue and
even fracture/wear of the tubercle can
lead to pulp necrosis before completion
of root formation, various prophylactic
treatments have been proposed for these
teeth.*!® These include selective grinding
of the tubercles,>*?° application of resin to
reinforce the tubercles,”?* placement of
prophylactic restorations,” or performing
partial pulpotomy.'**?

3

Oehler et al.! evaluated the effectiveness
of selective grinding of the tubercle
and concluded that this treatment was
unreliable. Ferraz et al.?* reported a case
in which a central incisor with talon cusp
was grinded for occlusal adjustment, but
the tooth remained vital only for 7 months,
after which pulp necrosis occurred. On the
other hand, other authors have removed
large amounts of hard tissues with success.’
Segura et al.? successfully reduced 1 mm of
a talon cusp at each appointment, reducing
a total of 3 mm without pulp exposure on a
lateral incisor.

Yong ** demonstrated that early removal
of the DE, accompanied by immediate direct
or indirect calcium hydroxide pulp capping
and restoration, is effective in maintaining
pulp vitality. He successfully treated
39 asymptomatic and vital teeth by removing
the tubercles, and placing either direct or
indirect pulp capping material followed by
amalgam restoration. Lim et al.?® performed
the same treatment in 121 teeth and
reported a 100% success rate in their study.
They compared treatment of DE with either
prophylactic amalgam or resin restorations,
and a higher success rate was found with
the latter treatment. Previous radiographic
studies stated that removal of the cusp could
inevitably lead to pulp exposure that would
require endodontic treatment.?’

Once symptoms of irreversible pulpitis
develop and the diagnosis is confirmed,
conventional root canal therapy should
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be performed followed by placement of
an appropriate final restoration. The
treatment becomes more complex when
pulp inflammation develops because of
contamination from the oral cavity when
the tooth has an immature apex. In these
cases, a shallow pulpotomy using a layer
of mineral trioxide aggregate applied
to the exposed pulpal surface should be
performed. Placement of MTA, as with
calcium hydroxide, onto the remaining
pulp tissue retains the vitality and
function of the pulp-dentin complex,
allowing odontoblasts to complete root
development for the tooth (i.e. the process
of apexogenesisleading to normal thickness
of dentinal walls, and increased root length
along with apical closure).*

Levitan % also said that once the pulp of a
tooth with a mature root becomes necrotic,
with or without a periapical component,
conventional root canal therapy followed
by a final restoration is indicated, but if a
tooth with ablunderbuss root apexbecomes
necrotic, with or without periapical
component, endodontic therapy is required
and the creation of aroot end barrier should
be considered. Apexification traditionally
involved placing calcium hydroxide into the
canal of a necrotic immature permanent
tooth to induce cells of the apex to create
a calcific barrier, but MTA can also be used
as an apical barrier for apexification to
induce hard tissue formation.? Chen et al.*
reported a successful case of apexification
in a DE premolar with necrotic pulp and
blunderbuss apex in a 20-year-old patient,
in which calcium hydroxide was used for
7 months. Cho *? also reported successful
apexification using calcium hydroxide for
2 years in a premolar with intact DE, pulp
necrosis and open apex of a 9-year-old
patient. The favorable clinical, radiographic
and histological responses obtained with
calcium hydroxide are attributed to the
involvement of Ca?* and OH in several
cellular and molecular mechanisms leading
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to regeneration of periapical connective
tissues.?

Parenthetically, extraction may be a
treatment choice for patients unable to
comply with a possible multi-appointment
regimen, or for those young patients with
crowded dental arches, and when the
loss of the tooth can be included in an
orthodontic treatment plan.? In the recent
past, for immature affected permanent
teeth with either inflamed or necrotic
pulps, extraction was the only treatment
option 3%

Because of DE’s frequent and early pulpal
complications, it presents a challenge to
the dentist. In the present case, successful
apexification by calcium hydroxide was
achieved.
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