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ABSTRACT

INTRODUCTION

Introduction: This study discusses a nonconventional therapeutic protocol for type III dens invaginatus. This condition is
a disorder of dental development, caused by the invagination
of enamel into coronal and/or radicular dentin structure. This
promotes several structural alterations within the dental organ,
which offers challenges and difficulties to perform the endodontic
treatment when needed. This article reports a clinical case where
a conservative approach was adopted to preserve the invaginated tooth, and endodontic treatment was performed in the main
necrotic canal. Following 21 years of observation, a complete
root formation could be seen, with dental pulp preservation of
the pulpotomized tooth. Considering the reported difficulties for
the treatment of dens invaginatus, conservative measures, such
as pulpotomy to preserve the remaining dental pulp may be an
excellent alternative to allow less invasive procedures, thus avoiding endodontic surgery. This study discusses a nonconventional
therapeutic protocol for type III dens invaginatus. A conservative approach adopted preserved the invaginated tooth, and
root canal treatment was performed in the main necrotic canal.
Following 21 years of observation, there was complete root formation, with dental pulp preservation of the pulpotomized tooth.

Tooth development is sensitive to various anomalies
during differentiation of various structures, such as the
dental papilla. Genetic causes as well as local trauma and
microbial ingress toward new dental tissues may collaborate to anatomical features that are difficult to deal when
endodontic treatment may be of need.1
Some deformities due to accidents during embryonic
phase may lead to deep fissures with root depression and
malformation of enamel with cusps with greater volume
and dental invaginations (dens invaginatus), which
form a tiny layer of enamel that allows bacterial deposition along its surface with limited access to hygienic
measures.2 This condition in the long term may lead to
pulpal necrosis.
Root canal treatment is at times difficult to perform
because of change in local anatomy not allowing proper
cleaning and shaping of the whole endodontic structure.
That may explain why it is not difficult to find case reports
in the literature describing the procedure to overcome
certain difficulties.
This anomaly occurs most frequently on the upper
teeth, such as lateral and central incisors, premolars,
canines, and molars, in descending order. The occurrence
may be sole or bilateral, depending on the cause.1
When clinical diagnosis is available, it displays a
tooth with anomalous cusp, both in shape and in size, or
a deep fissure. Central and lateral incisors often show the
fissure in the cingulus palatally.3 According to Ohlers,4
invaginations can be classified as follows: Type I – small
invagination, seen only on radiograph and affecting only
the root cervical third; type II – a more severe condition,
advancing toward the pulp chamber and reaching the
root medium third; type III – the most severe invagination
compromises the apical root third.
This case reports a type III dens invaginatus reaching the apical third and leading to the formation of two
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distinct canals. Each root canal was treated differently;
in one, traditional root canal preparation and filling was
performed. The second canal was subjected to pulpotomy
to preserve the dental pulp. Follow-up for 21 years is
described.

CASE REPORT
A 12-year-old white male patient residing in a town
700 km from Porto Alegre, Brazil, visited the dental practice on August 10, 1994. Main complaint was the presence
of sinus tract, which was noticed 1 month before, with
continuous exudation.
Medical and dental history could not elucidate the
cause of the sinus tract. During clinical examination, an
unusual anatomical feature was observed, markedly in
the palatal aspect of the crown, at the cingulum with
slight deviation mesially. No discoloration, pit, or fissure
could be found.
The periapical radiograph of the tooth showed the
unusual configuration of type III dens invaginatus leading
to two independent root canals. Both displayed incomplete root formation. It was surprising to note that tetrafluoroethane sensitivity test (−20°C, São Paulo, Brazil) at
the buccal aspect was positive, even in the presence of
fistula. A second pulp sensitivity test was performed at
the cingulum, and it responded negatively. It was therefore concluded that the dental pulp of the main canal was
vital and the one of the dens invaginatus was necrotic.
It was decided to perform the following protocol:
Placement of rubber dam, access cavity, and disinfecting penetration of the dens invaginatus canal with 2.5%
sodium hypochlorite (Asfer, São Paulo, Brazil). Length
determination and canal preparation in a crown-down
approach were performed. Ultrasonic (Adiel, São Paulo,
Brazil) cleaning was used in adjunct with the preparation.
Interim medication consisted of a paste containing pure
calcium hydroxide (Biodinâmica, Paraná, Brazil) and
glycerol (Biodinâmica, Paraná, Brazil). Lentulo spiral was
used to help fill the canal provisionally with the paste.
Restoration between visits was glass ionomer cement
(Vidrion R, SS White, Rio de Janeiro, Brazil). Periapical
radiograph allowed the visualization of the completion
of the paste within the canal.
About 20 days later the patient returned and the sinus
tract had disappeared. Calcium hydroxide paste was
replaced. The renewal of this medication was repeated
every 30 days. Three months following the first visit, with
clinical normality, another sensitivity test was performed.
However, there was a weak and inconclusive response at
the buccal aspect of the crown.
It was decided to access the canal buccally, and live
and consistent bleeding was noted. Pulpotomy was
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the treatment of choice for this second canal, because
of incomplete root formation. Topical corticosteroid
(Otosporin, Farmoquímica, Rio de Janeiro, Brazil) was
embedded in a cotton pellet and gently placed on the
surface of the exposed pulp for 10 minutes. Thorough irrigation with saline was followed by drying and coverage
of the pulp with pure calcium hydroxide powder. To help
the calcium hydroxide sit in place, Dycal® (Dentsply, Rio
de Janeiro, Brazil) was used followed by glass ionomer
and composite restoration (Charisma, Heraeus Kulzer,
São Paulo, Brazil).
About 16 visits with changes of calcium hydroxide
paste allowed the apexification of the necrotic root. This
was then filled with gutta-percha and zinc oxide and
eugenol sealer (IRM, Dentsply, Rio de Janeiro Brazil),
using lateral condensation. Radiographic control of the
pulpotomy 90 days after its procedure showed the formation of a dentin bridge. Pulp sensitivity test toward the
bridge responded positively.
The sequence of events is summarized by the radiographies, displayed in a timely sequence (Figs 1A to C
and 2A to C).
A total of 21 years following the first visit, the tooth
remained asymptomatic, with complete root formation and
normal behavior. Of note is the complete root formation,
both in the necrotic pulp root and in the vital pulp root.

DISCUSSION
Although dens invaginatus has low incidence in the
population, varying from 0.04 to 10%,5 the challenge for
the correct treatment allows complex decision-making
processes.
Endodontic surgery may be needed to supplement
traditional endodontic treatment in type II and III dens
invaginatus.6 Type II cases have also been treated with
conventional root canal treatment.7 The choice for a
pulpotomy in root canals not affected by infection, as
performed in this reported case, may reduce the risk and
need of more complex procedures. Ferraz et al8 report the
difficulties to treat talon cusp and dens invaginatus. It is
often needed to do crown reduction with deep wear on
enamel, dentin, and even pulp. Conservative procedures,
such as pulpotomy, may avoid risky endodontic treatment which may lead to endodontic surgery afterward
to seal the various apical ramifications. Pulpotomy may
be the treatment of choice whenever the conditions are
favorable.9
Calcium hydroxide was the interim medication following preparation procedures. It is the most used medication among available intracanal dressings in cases of
apexigenesis, apexification, and dental pulp necrosis.10-13
The dissociation of calcium hydroxide into calcium and
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Figs 1A to C: Operative sequence of conventional endodontic treatment of dens invaginatus and conservative treatment (pulpotomy)
of main root canal. Initial procedures: (A) Initial radiograph; (B) calcium hydroxide medication; and (C) pulpotomy of main root
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Figs 2A to C: Operative sequence of conventional endodontic treatment of dens invaginatus and conservative treatment (pulpotomy) of
main root canal. Final procedures and follow-up: (A) Dentin bridge of main root and dens invaginatus medication; (B) dens invaginatus
filling; and (C) 21 years follow-up

hydroxyl ions and the action of these ions on tissues
and bacteria explain the biological and antimicrobial
properties of this substance.12,13 The calcium hydroxide
induces the deposition of a hard tissue bridge on pulpal
and periodontal connective tissue.12,13 It was also used
in contact with the remaining vital pulp, for pulpotomy
procedure. Dentin bridge is consistently formed, and the
remaining pulp is preserved.
The number of calcium hydroxide changes is a matter
of debate. According to Felippe et al,14 calcium hydroxide should not be replaced to avoid jeopardizing root
completion. Leonardo et al15 suggest the renewal to be
performed every 60 days. For this case, the procedure of

replacement of calcium hydroxide was performed every
30 days. The reason was the anatomical feature which
could facilitate solubility of the paste because of the large
foraminal opening. Glass ionomer was chosen to provide
stability during the replacement procedures.
da Silva Neto et al16 reported a type III dens invaginatus and pointed out as inevitable to do the endodontic treatment and surgical endodontics to supplement
the seal. Yang et al17 present a case using regenerative
technique to allow closure of the open apexes. KayaBüyükbayram et al18 also recommend the regenerative
technique for maintaining vitality, especially for the
high difficulty of endodontic treatment in these cases.
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Narayana et al19 suggest the use of clinical microscope
and cone beam computed tomography to allow better
outcome of this treatment, in agreement with the study
of Ceyhanli et al5 and Vier-Pelisser et al.20
However, the case we presented shows an alternative
which may be of choice in future cases, when the dental
pulp of one of the canals remains vital. This means that
a simpler procedure maintains the radicular pulp with
gain of dentin and prevention of further infection in an
area of difficult access and preparation procedure. The
satisfactory outcome of this case may allow the choice of
a protocol with simple but effective procedure.

CONCLUSION
Considering the reported difficulties for the treatment
of dens invaginatus, conservative measures, such as the
pulpotomy to preserve the remaining dental pulp, may be
an excellent alternative to allow less invasive procedures,
thus avoiding endodontic surgery.
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