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Abstract: Dens invaginatus is a tooth anomaly described by a development of 

an infolding structure into the root canal. Its treatment is challenging because of 

the difficulties observed in different types of this malformation. An early 

diagnosis face to crown morphologic abnormalities is the most effective mean 

of treatment. This paper focuses on importance of the clinical and radiological 

examination of Dens invagination and describes different therapeutic approach 

through several cases.  
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INTRODUCTION 
Dens invaginatus is a malformation frequently 

observed in the superior lateral incisors [1]. It consists 

of an infolding of a tooth enamel into the inner portion 

of dentin during tissue development [2]. Its main 

characteristic is an unusual crown invagination 

morphology and the occurrence of deep pit or a 

prominent cingulum at the palatal surface [3]. 

 

The classification proposed by Oehlers is the 

most used in which 3 types of dens invagination were 

proposed according to the depth of the defect relative to 

the cementoenamel Junction and communication with 

periodontal ligament [4]. In fact, the type I invagination 

is generally confined to the crown without exceeding 

the cementoenamel junction, the type II is an extension 

of the invagination into the root canal but do not 

penetrate the periodontal ligament and finally the type 

III is an extension of the invagination structure into the 

root canal with no communication with the pulp and 

exit laterally or apically [5]. 

 

This anomaly is unfortunately underdiagnosed 

so an early detection should be established due to the 

high risk of pulpal and periapical latent complications 

[1]. 

The treatment of Dens ivagination considered 

difficult due the complexity of the tooth anatomy and 

depends on the depth of this structure into the root 

canal. It can be a simple prophylactic treatment by 

sealing the invagination an endodontic approach or 

surgical procedure [6]. 

 

The purpose of this paper is to describe the 

management of type I and Type II of dens invaginatus 

in maxillary lateral incisors and canines. 

 

CASE REPORT 
Her dentist for evaluation and management of 

an emergency referred a female patient of 22 years of 

age without a history of compromising systemic 

diseases to our clinical hospital. The patient reported 

acute pain for the previous 24 hours, localized in the 

upper right lateral incisor [12]. Extra oral clinical 

examination revealed no facial asymmetry. 

 

The intraoral examination revealed an intact 

tooth with a fusiform crown (Figure 1 and 2), the 

Horizontal and vertical percussion tests revealed a 

highly sensitive tooth. The tooth did not respond to cold 

test, heat and electric pulp testing. 

https://www.easpublisher.com/
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Figure 1 and 2: Preoperative photography of the clinical case, fusiform crown of the right larteral upper incisor [12] 

 

A periapical radiograph from revealed the 

presence of enamel opacity structures invaginated 

exceeding the enamel cement junction and a periapical 

radiolucency associated with this tooth (figure 3). Based 

on this evaluation, the diagnosis for tooth was an acute 

apical periodontitis and a type II of dens invaginatus. 

 

 
Figure 3: Retroalveolar radiograph showing an 

invagination structure exceeding the enamel cement 

junction on the 12 and opacity structure on the canine 

exceeding the enamel cement junction 

 

In order to deepen our clinical observation, we 

noticed an alteration of the morphology of the buccal 

aspect with a prominent cingulum a deep pit which was 

limited to the enamel on the contralateral lateral incisor 

[18] (figure 4) and both on the two upper canines. They 

were asymptomatic with no painful vertical and 

horizontal percussion. 

 

 
Figure 4: A deep pit which was limited to the enamel on 

the contralateral lateral incisor [18] 

Considering this atypical form of the 

cingulum, a dental invagination was suspected. A retro 

alveolar radiograph showed enamel opacity structure 

which suspect a type I of dens invaginatus on the lateral 

incisor and type II on the both canines [18, 13] (figure 

5). 

 

 
Figure 5: A tiny invagination which does not overextend 

the cement enamel junction 

 

A Cone beam computed tomography was 

carried out as a complementary examination and to 

establish an appropriate care plan. It revealed on sagittal 

and coronal sections an ubnormal crown and root canal 

morphology simulating a tooth inside the root canal of 

the 12 as well as a periapical radiolucency with a buccal 

cortex perforation apically of this lateral incisor. 

 

The path of this invagination exceeding the 

cement enamel junction and above the half of the root 

canal was detected on sagittal section .the axial section 

showed a single root apex at the end of the main root 

canal. It confirmed the type II of dens invaginatus. 

 

For the contralateral lateral incisor, the 

radiological examination showed a tiny invagination 

which does not overextend the cement enamel junction. 

So according to the OEHLERS classification, it is 

diagnosed with a type I of dens invaginatus (figure 6). 

 

For the two upper canines, a radiopaque 

infolding of enamel with a continuity of the pulp 
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chamber and exceeding the cement enamel junction was 

discerned but without any periapical lesions. So we 

confirm the diagnosis of the type II OF dens 

invaginatus (Figure 7). 

 

  
Figure 6 and 7: The CBCT showed a type II of the invagination which extended the cementoenamel junction in the root canal 

of the 12, peiapical lesion with a rupture of the vestibular cortical bone , the invagination type II on the canine with no 

perapical complication 

 

Treatment Plan 

For the right upper lateral incisor, the results of 

clinical and radiological investigations confirmed the 

diagnosis of type II of dens invaginatus complicated by 

an acute periapical lesion so an endodontic treatment 

was planned. The treatment was challenging because of 

the deep of the invagination, it seems to be difficult to 

treat separately the invaginated part, so it was 

unavoidable to remove it for a better cleaning and a 

filling of the canal system. 

 

After an isolation with a rubber dam, the 

access cavity was realised using a fast hand peace round 

diamond bear. Under magnification using an operating 

microscope, the invaginated portion was removed using 

ultrasonic tips ET 25.So we obtained a unique, a 

tapered large canal. Next, 2 shape file served alternately 

with a copious irrigation using a 5.25 % sodium 

chloride solution to achieve the mechanical and 

chemical debridement of the root canal. Then this canal 

was filled with calcium hydroxide paste and the access 

cavity temporary sealed with cavit. 

 

On the second visit, after the removal of the 

provisional restoration and calcium hydroxide 

endodontic dressing, the canal was dried with sterile 

paper points and obturated with gutta percha and the 

adseal as a sealer(epoxy resin and calcium phosphate 

based sealer (figure 8). 

 

 
Figure 8: Root canal filling by gutta percha points and the adseal on the 12 
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For the contralateral lateral incisor as it is 

diagnosed with type I of dens invaginatus, a 

prophylactic treatment was adopted for fissure sealing 

using a fluid resin (reflectys flow itena universal) 

(figure 9 and 10). 

 

   
Figure 9 and 10: The prophylactic treatment on the 22 by sealing the palatal pit with fluid resin 

 

For the two canines, although they were 

diagnosed with type II of dens invaginatus, only a 

prophylactic treatment was established because they 

were asymptomatic with no complications. So, the deep 

pit was sealed with fluid resin. 

 

DISCUSSION 
The Dens invaginatus (DI) is frequently 

detected in maxillary lateral teeth and it is rarely 

observed in canines [7]. 

 

Generally, this anomaly is underdiagnosed and 

it constitutes a high risk of pulpal and periapical 

pathosis [8]. In fact, the invagination and the deep pit 

on the palatal surface is considered as a privileged zone 

for plaque formation and promotes a communication 

with oral cavity which may cause silent necrosis and so 

pulpal and perapical complications [9]. 

 

DI is more commonly discovered by chance in 

perapical radiographs, so we should be aware of an 

early diagnosis of DI especially when assessing upper 

lateral incisors [5]. Indeed, Face to an alteration of the 

morphology of the crown, we should suspect a tooth 

invagination and we should deepen our clinical and 

radiological examination [1]. 

 

The CBCT evaluation is necessary to 

determinate the extension of these structures into the 

root canal, to identify the type of this invagination and 

the presence or not of any complication to adapt the 

appropriate treatment [6]. 

 

In our case, the CBCT showed an 

invagination, which extended the cementoenamel 

junction in the root canal of the right lateral upper 

incisor, which was categorized as Oehelr’s Type II. 

Also, an acute perapical lesion was diagnosed in the 

current case. 

 

The treatment of type II may present a 

complex challenge. In fact, the invagination is generally 

surrounded by pulp tissue, which may complicate the 

cleaning of the main root canal .Some author 

recommend the fact that we maintain the original 

anatomy of both the main root canal and the 

invagination in order to minimize dentin elimination. 

This conservative option may be a valid successful 

treatment only with ultrasonic tip and especially under 

magnification [5]. 

 

In the current case, we opted for an elimination 

of the invagination and its infected dentin because it 

seemed to be difficult to ensure a successful 

debridement of the root canal [5]. Indeed, the 

communication of the necrotic root canal system and 
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the invagination was evident through the cone beam [8]. 

Some studies recommend that we simplify the root 

canal treatment with an elimination of the invagination 

in order to have a better cleaning and filling of the root 

canal system [7]. 

 

However, some authors proved that when there 

is not a communication between the main root canal 

and the invaginated canal, which does not impede full 

access to the apical portion, both canals might be 

treated separately thoroughly disinfected and obturated 

[9]. 

 

So, it well documented that to promote the 

healing of periapical tissues in cases of type II dens 

invaginatus, a complete disinfecting of the root canal 

system is mandatory with 5.25% sodium hypochlorite 

as irrigation and calcium hydroxide as intracanal 

medication [10]. 

 

An early diagnosis of dens invagination 

ensures a prophylactic treatment to prevent pulpal and 

perapical complications [11]. 

 

Restorative procedures using adhesive 

materials such as resin composite and glass ionomer can 

be proceeded to seal the palatal pit .also ,when the 

fissure is deep we can use calcium hydroxide to 

stimulate formation of secondary dentin and caries 

inhibition [7]. 

 

In our case, we opted to a preventive treatment 

of the deep fissure in the palatal surface of the 22 

presenting type I of dens invaginatus by using resin 

fluid on the two upper canines. The CBCT shows that 

they present type II of dens invaginatus but they were 

asymptomatic with no periapical complication so only a 

preventive sealing was used. But, a periodic evaluation 

and regular follow up are necessary after a prophylactic 

treatment of type II invagination to detect any pulpal 

necrosis [3]. 

 

CONCLUSION 
Dens invaginatus is a rare developmental 

malformation, which includes a bacterial 

contamination, and their discovery is usually associated 

with necrotic pulp and periapical complications. Their 

anatomy makes endodontic management challenging 

.Various treatment procedures has been reported in the 

literature including or not invaginated tissue removal, 

apexification, pulp revascularisation. It depends on the 

type and the path of the invagination structure and the 

pulp diagnosis. 
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