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Unusual variant of type 3 dens invaginatus in a maxillary lateral:
A rare case report
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Dens invaginatus is a developmental anomaly resulting from epithelial invagination into the dental
papilla. The etiology of the dens invaginatus malformation remains undefined. The most commonly
affected tooth is the maxillary lateral incisor followed by the maxillary central incisor. Endodontic treat-
ment of teeth with dens invaginatus can be highly complicated due to anatomical challenges. Treat-
ment options include nonsurgical treatment of the main canal and invagination, endodontic surgery, a
combination of these techniques, intentional replantation and extraction. This case report presents the
successful nonsurgical endodontic treatment of a maxillary right lateral diagnosed with an interesting
type lll dens invaginatus and communicated extensive periapical lesion. The results obtained after five
years of clinical and radiographic follow-up demonstrated that conventional endodontic treatment is a
clinically viable alternative in cases of type Il dens invaginatus.
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ens invaginatus is a developmental anomaly resulting

from epithelial invagination into the dental papilla.
1 The prevalence of dens invaginatus in teeth is between
0.4% and 10%. The most commonly affected tooth is the
maxillary lateral incisor followed by the maxillary central
incisor. Other teeth, including the maxillary canine, are
rarely invaginated. Bilateral occurrence is not an uncom-
mon finding.>3!

The etiology of the dens invaginatus malformation
remains undefinite. Many factors have been suggested to
describe this unusual dental formation, including, disrup-
tion of factor that coordinate the formation of the enamel
organ,inhibition of the growth of spesific cells, infection,
trauma and links to genetic factors.[34]

Ochlers®! was the first to define III different types
of dens invaginatus, that were classified according to the
depth of the invagination into the root. Type I invagina-
tions remain confined within the crown. In Type II invag-
ination, there is extension of the invagination apical to the
cementoenamel junction ending as a blind pouch within
the root canal system but not reaching the periodontal
ligament. Type III is the form in which invagination pen-
etrates through the root, perforating at the apical area and
showing a second foramen in the apical or in the peri-
odontal area. In type III lesions, any connection between
the oral cavity and the invaginatus foramen may cause to
an inflammatory reply within the periodontal tissues. The
disease is characterized by peri-invagination periodontitis
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by some authors.l'! Also invagination permits access of mi-
croorganisms into pulp space through a thin hypo-min-
eralised enamel and dentin stratum. This microorganism
penetration leads to pulp necrosis,cyst and abscess forma-
tion, tooth displacement and internal resorption.[®! There-
fore, it requires the cleaning and sealing of the invagina-
tion area to support healing.

Endodontic treatment of teeth with dens invaginatus
can be highly complicated due to anatomical challenges.
Treatment options include nonsurgical treatment of the
main canal and invagination, endodontic surgery, a com-
bination of these techniques, intentional replantation and
extraction.l”]

This article reports the successful nonsurgical end-
odontic treatment of a maxillary right lateral diagnosed
with type IIT dens invaginatus and communicated periapi-
cal lesion.

Case report

A 25-year-old female patient was referred to the Depart-
ment of Endodontics because of pain and swelling aris-
ing from the maxillary right lateral incisor (Fig. 1a). The
patient’s medical history was noncontributory. The oral
hygiene condition was moderate; the intraoral soft tissues
were free of pathological signs expect in the labial area of
the maxillary right lateral incisor, where a clear swelling
was noticed. The lateral tooth has a unusual morpho-
logic form, the clinical crown especially the mesiodistal
diameter was larger compared to the lateral incisor on the
left side. The tooth was caries-free and had no restora-
tion in it (Fig. 1a and b). The tooth was tender on verti-
cal percussion. There were no horizontal mobility and
depressibility. Also the canine tooth was not available.
The tooth did not respond to electric pulp vitality test
with an electric pulp tester (Electric Pulp Tester; Parkell,
Farmingdale, NY, USA) and cold tests, however adjacent
teeth all responded within normal limits. A periapikal ra-
diograph of the area exhibited dens invaginatus of the
right lateral incisor. Radiographic examination revealed

(a) (b)

an invagination extending to the root,and communicat-
ing with the periodontal ligament with an open-foramen
and a large periapical lesion (Fig. 2a). Moreover, cone
beam computed tomography was taken to determine
the exact diagnosis and dimension of the periapical le-
sion (Fig. 3). Under local anesthesia, rubber dam was ap-
plied on the tooth and endodontic access was performed
with round bur. By using an endodontic explorer and a
size 10 K-file, 2 orifices were identified (Fig. 1c). The
canals were negotiated and working lengths was deter-
mined with an electronic apex locator (Root ZX mini;
J Morita Co, Kyoto, Japan) and radiograph. The main
root canal was instrumented with ProTaper (Dentsply
Maillefer, Ballaigues, Switzerland) instruments up to F3.
The space of invagination was instrumented with K-files
(Dentsply Maillefer, Ballaigues, Switzerland). During the
instrumentation, the main canal and invaginated space
were irrigated with copious amounts of 2.5% sodium hy-
pochlorite and 17% EDTA. The agitation of the irrigant
was done by using ultrasonics (Endo tips; Satelec Ultra-
sonic Scaler, Bordeaux, France) and dried with sterile ab-
sorbent paper points. After the final irrigation the canals
were dressed with calcium hydroxide paste for 2 weeks
(RC Cal; Prime Dental Products, Mumbai, India), and
the access was sealed with temporary filling material (Ca-
vit G;3M ESPE, Germany).

At the second appointment the tooth was asymptom-
atic and the sinus tract was closed (Fig. 1d). After removal
of calcium hydroxide with 2.5% sodium hypochlorite. Af-
ter the final irrigation, final obturation of the main root
canal was performed with gutta-percha and AHplus sealer
((Dentsply, De Trey, GmbH, Konstanz, Germany) by us-
ing the cold lateral condensation technique. Apexification
and complete obturation of the invaginated canal were
done with white mineral trioxide aggregate (MTA) (An-
gelus Dental Solutions, Londrina, PR, Brazil) (Fig. 2b).
Moist cotton plug was placed over MTA, the access was
sealed with Cavit, and patient was recalled after 24 hours.
The tooth was restored finally with resin modified glass

(d (d)

Fig. 1. (a) Preoperative clinical appearances of the invaginated tooth and buccal mucosa. (b) Preoperative occlusal appearance of the invaginated
tooth. (c) Clinical appearance of canal orificies. (d) Intraoral clinical appearance after Ca(OH), dressing.
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Fig.2. (a) Periapical radiographic appearance of dens invaginatus. (b)
Postoperative radiographic appearance after root canal filling.

Fig.3. Preoperative cone beam computed tomography sections.

(a) (b)

Fig.4. (a) 6-months follow-up periapical radiography. (b) 1-year fol-
low-up periapical radiography.

ionomer cement followed by composite resin over it (Lux-
acore; DMG, Hamburg, Germany).

The patient was followed up for 6-months, 1-year and
5-year. At the re-call appointments, the patient was asymp-
tomatic, without evidence of a sinus tract, and radiograph-
ic assessment demonstrated resolution of the radicular in-
fection (Fig. 4a, b). Also, at the 6-months follow-up, on
the tomography taken from the patient, new bone tissue
formation and reduction at the lesion margins were de-
tected. To make firm the lesion was healed, the 6-months
tomography image was shown in Fig. 5 together with the

Fig.5. Pre-op and 6-months follow-up tomography sections.

Fig.6. 5-years follow-up panoramic radiography.

pre-op tomography section. After 5-year follow-up, radio-
graphic assessment represented that the lesion was com-
pletely healed (Fig. 6). In the all follow-up appointments,
the tooth was asymptomatic and functional.

Discussion

Dens invaginatus is obviously an endodontic challenge,
mainly because of the complex root canal anatomy and
the difficulty accessing the irregular and invaginated ca-
nals.! In teeth with dens invaginatus, the invagination al-
lows entry of irritants into the area that is separated from
pulpal tissue only by a thin layer of enamel and dentine
or some channels can make easy connection between the
invagination and the pulp tissue. Therefore these teeth are
vulnerable to early caries and pulp necrosis.[®]

In the most cases, dens invaginatus is detected by
chance on the radiographs. Clinically, an abnormal crown
shape (dilated, peg-shaped or barrel-shaped) or a deep
foramen caecum may be important markers.'! In the
present case, the crown was larger compared to the lat-
eral incisor on the left side. However; affected teeth also
can expose no clinical signs of the malformation. There-
fore it generally progresses to pulpal necrosis without any
characteristic symptoms. So early diagnosis and treatment
of dens invaginatus is essential in order to prevent extra
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problems (abscess formation, retention of neighboring
teeth,displacement of teeth, cysts,!!! internal resorption
and tooth missing.

Different ways are used to manage dens invaginatus,
such as fissure sealant and conservative restorations at
early stages, root canal therapy, and surgical endodontic
treatment!?*l and extraction.!'®! Nonsurgical root ca-
nal treatment should be the first treatment choice before
turning to endodontic surgery, intentional replantation,
or extraction of the tooth. Surgical treatment is the sec-
ond option and is only indicated in case of failure of the
conservative root canal treatment, in teeth which cannot
be treated nonsurgically because of anatomical variations
or failure to gain access to all parts of the root canal system

Most endodontics prefer nonsurgical interventions
(orthograde) toward the treatment of dens invaginatus.
(16211 Paj et al.'8) demonstrated that treatment of a tooth
with type 3 dens invaginatus, immature apex, and an as-
sociated large periapical lesion is usually complicated.
Nonsurgical endodontic therapy should be experienced it
primarily.

Apexification with calcium hydroxide necessitates mul-
tiple appointments and also decreases the fracture strength
of teeth. In recent times, considerable interest has been
expressed in the use of other materials such as MTA. MTA
can be considered an impeccable option in the endodontic
therapy of teeth with immature apex with the advantage of
shorter treatment time, good sealing ability, and high bio-
compatibility. It has been demonstrated that MTA induces
the formation of a calcified matrix in the periapical tissue
and regeneration of new cementum.?223]

In this case report, the case presented here was diag-
nosed as a rare and interesting variation Oehlers’ tip III
invaginatus with maxillary right lateral incisor. The related
tooth has two root canals, a primary canal with normal
anatomic form and an invaginated canal with necrotic tis-
sue, which was associated with a periapical lesion around
to apex of the tooth Successful conservative treatment
of tooth without removing the anomaly has been man-
aged. Many factors can affect the prognosis of nonsurgical
endodontic treatment of this case. Firstly the extensive in-
vaginated space was disinfected from microorganisms and
enfecte tissue. Second the invagination was dressed with
calcium hydroxide for a while to sterilize the infecte canal.
Third, the widely open apex obturated with MTA because
of apical sealing.

Conclusion

Based on the satisfactory outcomes of this case 5-year
clinical and radiological follow-up; only nonsurgical end-

odontic treatment must be the initial treatment choice be-
fore turning to other treatment options. Because this case
report revealed that even type III dens invaginatus with an
open apex and large periapical lesion, can be treated non-
surgically using MTA as an apical plug.
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