
JCDA • www.cda-adc.ca/jcda • December 2005/January 2006, Vol. 71, No. 11 • 855

Clinical
PRACTICE

Dens invaginatus is a developmental
anomaly resulting from infolding of the
surface of the tooth crown before calcifi-

cation has occurred.1,2 Numerous mechanisms
have been proposed as a cause of this phenom-
enon, including local delay in enamel forma-
tion, infolding of the enamel organ within the
dental pulp and local external influences on
the tooth germ.3 The etiology of dens invagi-
natus is still not entirely known.4 

The reported incidence of dens invaginatus
ranges from 0.04% to 10%5 and the teeth most
commonly affected are the maxillary lateral
incisors. Oehlers’6 classification of invagina-
tions is the most widely recognized.

Type 1 is an enamel-lined minor invagina-
tion occurring within the confines of the crown,
not extending beyond the amelo-cemental junc-
tion. Type 2 consists of an enamel-lined form
that invades the root but remains as a blind sac;
it may or may not connect with the dental pulp.
Type 3 invaginations penetrate through the
root, perforating the apical area and forming a
second foramen in the apical or periodontal
area; there is no immediate connection with the

pulp. Type 3 invaginations may be completely
lined by enamel, although cementum is also fre-
quently found.

Clinically, the finding most often associated
with dens invaginatus is early pulpal involve-
ment when channels extend from the invagina-
tion into the pulp.7 Because the invagination
forms a space conducive to dental caries, bac-
teria and their products gain access to the dental
pulp via the channels, resulting in pulp pathosis.

Several treatments of pathosis associated
with dens invaginatus have been suggested:
endodontic therapy, endodontic surgery, com-
bined treatment or extraction.7,8 Some cases
have been treated with calcium hydroxide to
induce apical closure and promote repair.
Occasionally, the presence of immature roots
necessitates apexification.9,10 In some cases,
surgical procedures may also be necessary.11,12

Removal of dens invaginatus with the aid
of an operating microscope and subsequent
root canal treatment has also been described.2

Extraction is only indicated in supernumerary
teeth or if endodontic therapy and apical
surgery have failed or are not possible.10
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An accurate understanding of the morphology of the root canal system is a prerequisite
for successful root canal treatment. Invaginated teeth have a complex root canal config-
uration that cannot be instrumented effectively and should be treated by both
endodontic therapy and surgery. A case of dens invaginatus Type 3 in a maxillary lateral
incisor with a periapical lesion and its successful treatment by these combined methods is
reported.
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The purpose of this article is to describe the use of com-
bined endodontic therapy and surgery in the treatment of
Type 3 dens invaginatus in a maxillary lateral incisor.

Case Report
A 12-year-old girl was referred to the endodontic clinic

at the Pontifical Catholic University of Paraná with pain
and swelling in her maxillary right lateral incisor. The
patient described recent severe pain over 3 days, but no
previous history of any signs or symptoms. The medical
history was noncontributory. The tooth was sensitive to
percussion, but failed to respond to pulp sensitivity
testing. A periapical radiograph revealed a radiolucent
lesion in the apical third of the right lateral incisor (Fig. 1).

A clinical diagnosis of dens invaginatus (Oehlers’ Type 3),
necrotic pulp and acute apical abscess was established.
Following isolation of the tooth with a rubber dam, the
pulp chamber was opened and the invagination orifice
located. When the orifice was enlarged, the primary root
canal was discovered in a more distal position (Fig. 2).

A radiograph was obtained with files inserted in the
root canals (Fig. 3) to establish working lengths. There did
not appear to be any connection between the primary root
canal and the invagination. Both canals were debrided
thoroughly and prepared by the step-back technique to a
size 50 file.

Copious irrigation with 1% sodium hypochlorite solu-
tion was carried out throughout the procedure. After
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Figure 1: Preoperative radio-
graph of maxillary lateral 
incisor showing Type 3 dens
invaginatus with periapical 
radiolucency.

Figure 2: Access opening demonstrating 2
distinct canal orifices.

Figure 3: Radiograph with 
K-files in both canals.

Figure 4: Immediate post-
obturation radiograph.

Figure 5: Immediate post-
surgery radiograph.

Figure 6: Radiograph taken at
3 months follow-up.

Figure 7: One year
after treatment, the
radiographic appear-
ance of the periapical
area is normal for
both the central and
lateral incisors.
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drying the root canals with paper points, calcium
hydroxide was applied and the cavity was temporarily
sealed with Cavit (ESPE, Seefeld, Germany).

Two weeks later, the patient was without symptoms or
swelling. The root canal system was filled using Thermafil
obturation (Dentsply Maillefer, Ballaigues, Switzerland)
and zinc oxide–eugenol sealer (Endofill, Dentsply).

A postoperative radiograph was obtained (Fig. 4).
Immediately following treatment of the lateral incisor, the
central incisor was treated with conventional orthograde
(nonsurgical) endodontic therapy.

After 15 days, the patient returned and apical surgery
was performed to remove a portion of the root with unde-
brided space and to retro-seal the canal.

The surgical intervention consisted of apical curettage,
root-end resection, root-end preparation with ultrasonic
tips and retrofilling (Fig. 5). A vestibular flap was raised
and the rough borders of the root were smoothed, granu-
lation tissue was removed, mechanical retention provided
and retrograde ProRoot–MTA (Dentsply) inserted.
Sutures were used to close and healing was uneventful. At
3-month and 6-month follow-up examinations, the
patient was asymptomatic and radiographic evidence of
satisfactory healing was confirmed by a decrease in the size
of the apical radiolucency (Figs. 6 and 7).

Discussion
Dens invaginatus requires early diagnosis and treat-

ment, as it may result in radicular and periapical pathosis.
Treatment may vary from case to case. In the current case,
an Oehlers’6 Type 3 invagination on a maxillary lateral
incisor extended from the crown to the apex of the root,
with no apparent connection with the main canal.
Radiography showed a periapical pathosis.

In this type of developmental anomaly, there may be
direct communication between the pulp and the oral
cavity. When this is the case, microorganisms from saliva
infect the pulp and necrosis may lead to the formation of
an apical lesion. Many investigators have reported the
occurrence of pulpal and periapical pathosis related to
dental invaginations, which suggests that apical pathosis
from pulpal death is a common occurrence related to
caries or defects within the invagination.13,14

Usually, a patient will not discover an anomaly such as
dens invaginatus until clinical signs appear, i.e., an acute
dentoalveolar abscess or sinus tract.

Several hypotheses have been postulated regarding the
development of an invaginated tooth. A recent theory pro-
poses that it is a consequence of the degeneration of the
dental lamina, which can lead to fusion, gemination or
agenesia. This is supported by the fact that invagination is
most common in maxillary lateral incisors and premolars,
the most common sites of agenesia, and that it occurs in
supernumerary teeth.15–17

The treatment of invaginated teeth is a complex proce-
dure. They present a complex root canal configuration
that is often not possible to instrument completely. As a
result, these teeth should be selected for combined
orthograde and surgical treatment.7,18 Endodontic surgery
is indicated for cases of severe forms of dens invaginatus
where periapical lesions are prominent.8 In other cases,
combined treatment may be necessary, that is, endodontic
therapy followed by endodontic surgery, because of the
complexity of the root morphology. The surgery will pro-
vide an additional retrograde seal to the root canals, which
may remain a source of irritation.

Occasionally, temporary root canal filling with calcium
hydroxide may be indicated. It was used in this case for 15
days without challenge.9 Also, the use of intracanal med-
ication may be needed to assist in the disinfection of root
canal systems that are not fully accessible.

The root canal was filled using the Thermafil technique
because it allows the flow of warm, softened gutta-percha
into major irregularities within the canal system.

Conclusion
Because of the complications presented by dens invagi-

natus Type 3 and an acute periapical abscess, combined
nonsurgical and surgical endodontic therapy was indi-
cated in this case. Follow-up radiography over 1 year
showed evidence of complete healing. C
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