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Nonsurgical management of a patient with multiple dens 
invaginatus affecting all maxillary incisors
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Case Report

INTRODUCTION

Dens in dent, known as dens invaginatus (DI), telescopic 
tooth, and deluted compound odontoma, is a developmental 
malformation involving deciduous and permanent teeth 
characterized by a deep depression in the crown or root 
which covered with enamel. The prevalence of  this 
anomaly in different populations ranges between 0.04% 
and 10%.[1,2] There is no consensus on the cause of  this 

anomaly. However, factors such as stimulation of  enamel 
proliferation into the dental papilla, growth retardation 
of  a group of  cells relative to the surrounding cells with 
normal growth, and the impact of  external forces on the 
tooth bud have been mentioned.[3]

Various classifications have been proposed for this anomaly, 
the most common being the Oehlers classification, which 

This paper discussed a patient with dens invaginatus (DI) in all maxillary incisors that was accompanied 
by supernumerary tooth and also bifid cingulum, lingual pit, and talon cusp on the other teeth. DI is a rare 
developmental malformation usually seen in the maxillary lateral incisors of permanent dentition. A healthy 
22-year-old Iranian woman was referred for the treatment of carious teeth. Following comprehensive 
clinical and radiographic examination, that was diagnosed DI affecting all maxillary central and lateral 
incisors. Left maxillary central incisor was Type I and the other incisors were Type II, according to Oehlers 
classification. Furthermore, she had supernumerary tooth and Class III malocclusion. All teeth responded to 
sensibility tests, except right maxillary central incisor that was diagnosed pulp necrosis and asymptomatic 
apical periodontitis. Conventional root canal therapy was done for the right maxillary central incisor using 
mineral trioxide aggregate and gutta percha and AH26 sealer by thermoplastic method. After 18 months of 
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includes three groups. Type 1 is an enamel depression 
that leads to a blind cavity within the crown. Type 2 is an 
enamel depression that extends apically and passes through 
the cementoenamel junction but does not involve the 
periapical tissues. It may or may not communicate with the 
dental pulp. Type 3 is a form which leads to the formation 
of  a secondary foramen that terminates in the area of  the 
periodontal ligament and usually has no connection with 
the dental pulp.[4] The pulp space of  these teeth is smaller 
and some enamel such as opacities can be seen in different 
sizes or shapes in the root.[5]

The most common involved teeth in this anomaly are 
maxillary lateral incisors. However, the involvement of  
maxillary central incisors, canines, premolars, and molars 
has been reported. Unilateral occurrence is more common; 
however, bilateral form has also been reported.[6]

Combinations of  DI and other anatomical variations, 
such as germination, fusion, talon cusp, peg lateralis, 
macrodontia or microdontia, taurodontism, and dens 
evaginatus and association with hypodontia, dentinogenesis 
imperfecta, ameloblastoma, odontome, and supernumerary 
teeth have been reported.[7,8]

Several treatments have been proposed for these teeth, 
depending on their anatomical complexity. Treatment 
options include preventive tooth sealing, root canal 
treatment, endodontic surgery, tooth replantation, and 
tooth extraction.[9] This report presents a patient affecting 
DI in all maxillary incisors, having supernumerary 
tooth and Class III malocclusion that needs endodontic 
management.

CASE REPORT

This report was given approval by the Ethics Committee, 
Faculty of  Dentistry, Qazvin University of  Medical 
Sciences (IR.QUMS.REC.1400.190).

A 22‑year‑old Iranian woman was referred to Qazvin 
University of  Medical Sciences for the treatment of  
carious teeth before orthodontic treatment. Patient’s chief  
complaint was orthodontic malocclusion. Her medical and 
dental history was unremarkable and her facial appearance 
was normal. Family history did not reveal any evidence 
for hereditary dental anomalies.  Clinical examination 
showed malocclusion Class III, a supernumerary tooth in 
the posterior right maxillary arch and bifid cingulum on 
the right maxillary lateral incisor (#12) and left maxillary 
central incisor (#21), lingual pit on the right maxillary 
central incisor (#11) and talon cusp on the left maxillary 

lateral incisor (#22) on the palatal surface of  anterior 
teeth [Figure 1a and b]. All teeth except the tooth #11 
responded to pulp sensibility tests within normal limits. 
No periodontal packet and bleeding on probing could be 
seen [Table 1]. Radiographic examination revealed enamel 
depressions in all maxillary central and lateral incisors and 
periapical radiolucency around the tooth #11 [Figure 1c]. 
Cone‑beam computed tomography (CBCT) demonstrated 
the dens invagination anomaly in all maxillary incisors, 
extension of  periapical radiolucency of  tooth #11, and 
a supernumerary tooth in the posterior right maxillary 
arch [Figure 1d‑f].

According to Oehlers classification, all maxillary incisors 
were classified Type II DI, except the tooth #21 which was 
classified as Type I. The pulp of  tooth #11 was necrosis and 
had asymptomatic apical periodontitis with open apex. The 
treatment plan and prognosis and permission to publish 
this case report were explained to the patient, and informed 
consent was taken. Conservative endodontic treatment was 
performed for the tooth #11, and all anterior teeth were 
followed up for 18 months. After local anesthesia with 2% 
lidocaine and 1:80000 epinephrine (Darou Pakhsh/Iran), 
the tooth was isolated with a rubber dam [Figure 2a] and 
a conservative access cavity was prepared with a diamond 
cylindrical bur (Teeskavan/Iran). The working length 
was established with apex locator (Root ZX Morita/
Tokyo, Japan) and confirmed radiographically [Figure 2b]. 
Circumferential filling was done with hand K file (Mani, 
Japan) up to #70 and root canal was irrigated with 5.25% 
sodium hypochlorite (NaOCl) (Golrang/Iran). Finally, 
creamy calcium hydroxide (Golchai/Iran) was placed 
into the canal as intracanal medicament by Lentulo 
(Dentsply/USA) and access cavity was sealed with Cavit 
(Golchai/Iran). After 2 weeks, at the second session, 
filling and irrigation with NaOCl were repeated. Smear 
layer was removed with 17% ethylene diamine tetraacetic 
acid. Canal dried with paper point and then apical plug 
with mineral trioxide aggregate (MTA) (Angelus/Brazil) 
were placed by MTA carrier (Medic‑Kart/India) and the 
plugger [Figure 2c]. After 15 min, MTA setting was verified 
by hand K file#45. The remaining coronal part of  root canal 
was obturated with gutta percha (Meta/South Korea) and 

Table 1: Results of the diagnostic test
Tooth 
number

Cold Heat Electrical 
pulp tester

Percussion Palpation Mobility

12 N (+) N (+) Response + + WNL
11 0 0 0 + + WNL
21 N (+) N (+) Response + + WNL
22 N (+) N (+) Response + + WNL

N: Normal, WNL: Within normal limit, 0: No response, +: Mild 
response, ++: Moderate response, +++: Severe response
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sealer AH26 (Dentsply/USA) by thermoplastic method. 
Therefore,  that sealer applied by lentulospiral (Dentsply/
USA) and BeeFill (VDW/Germany) was set at 160°C and 
melted gutta percha was injected. The access cavity was 
sealed with glass ionomer cement (GC/Japan), and then, 
the patient was referred for restorative treatment. After 
18 months, the tooth showed the healing process and it 
was functional; the patient reported no symptoms except 
slight sensitivity to cold of  tooth #12 that according to 
clinical and radiographical examination was referred for 
restorative treatment [Figure 3a‑d].

DISCUSSION

Dental anomalies can lead to cosmetic and periodontal 
problems. Dens in dent is one of  these anomalies, named 
by Socrates in 1956.[10] Very few cases were published with 
four or more than four DI in a patient. In the current case 
report, the patient had multiple anomalies including DI 
in all maxillary incisors, supernumerary tooth, Class III 
malocclusion, bifid cingulum, lingual pit, and talon cusp 
on teeth.

A CBCT scan was ordered to determine exact root canal 
anatomy in subjected tooth, extension of  periapical lesion, 
and location of  supernumerary tooth. Studies have been 
shown the benefits of  CBCT in management of  complex 
cases.[11]

Nonsurgical endodontic treatment is the first line of  
treatment for such teeth and has excellent long‑term 
results compared to surgical treatment due to disinfection 
of  the entire root canal system. However, periapical 
surgery, as second option, is only indicated in immature 
teeth with failed nonsurgical root canal treatment.[12] 
One of  the challenges of  endodontic treatment of  open 
apex teeth is achieving the root canal apical barrier. 
One‑step apexification can be done in one session with 
MTA and other calcium silicate‑based materials such as 
biodentine.[6,13] In this case, nonsurgical root canal treatment 
was performed for the right maxillary central incisor (#11) 
with open apex; similar to previous studies, MTA was used 
to establish an apical seal.[14‑16]

In complex anatomy, irrigation with NaOCl and calcium 
hydroxide medicament can improve canal disinfection and 
debridement. Obturation of  this tooth due to its complexity 
is a clinical challenge. Different obturation materials such 
as Biodentine, MTA, and gutta percha with different sealers 
have been used. However, none of  them consider as ideal 
filling material.[17‑19]

In the present case, MTA‑Angelus was used for one‑step 
apexification due to elimination of  calcium sulfate from 
the composition; it provides a short setting of  15 min.[20,21]

Figure 2: (a) Access cavity; (b) working length determination 
radiograph; (c) Apical mineral trioxide aggregate plug placement

cba

Figure 1: (a) Clinical view of dentition showing anterior open bite and Class III malocclusion; (b) intraoral photograph showing dens invaginatus in 
the permanent maxillary incisors; (c) intraoral radiograph showing dens invaginatus in the permanent maxillary incisors and periapical radiolucency 
in relation to the tooth #11; (d) axial view of cone-beam computed tomography; (e) extension of periapical radiolucency; (f) cross-sectional view 
of cone-beam computed tomographytooth #11
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To prevent overfilling, some other case reports also 
described one‑step apexification in management of  
open‑apex DI using calcium silicate‑based cements.[15,18]

A similar case was presented by Conklin.[22] The common 
denominator of  the two studies is simultaneous occurrence 
of  bilateral DI and supernumerary teeth. The presence 
of  DI and supernumerary tooth was also mentioned in 
another study.[23] Some previous studies have reported 
the patient with multiple DI in maxillary teeth. In the 
study of  Purani and Purani,[24] DI was observed in four 
maxillary incisors and talon cusp in the canine teeth. The 
co‑occurrence of  this anomaly was similar to the present 
study. Furthermore, in the study of  Chung et al.,[7] in 
addition to DI in maxillary incisors, maxillary canine also 
was affected and root canal calcification was observed in 
mandibular teeth. According to the Uslu et al., there is a 
high prevalence of  dental anomalies in orthodontic patients 
and the prevalence of  DI is 5% in these patients.[25]

The present case demonstrated a successful clinical and 
radiographic outcome for the treatment approach. After 
18‑month follow‑up, periapical lesion was healed and other 
incisors had no pathosis. From the patient’s point of  view, 
this treatment was successful due to tooth retention, the 
absence of  symptoms, and esthetic appearance.

In the current case report, a tooth with DI Type I and 
asymptomatic apical periodontitis with open apex was 
treated with MTA plug and gutta percha and was successful. 
This was the strength of  this case.

Genetic assessment was not possible due to ethics and 
financial matters, and it may be considered a limitation of  
this study. Future studies using genetic testing are suggested 
to better assess the pattern of  this anomaly.

DI combined with developmental abnormality such as pits 
can cause early necrosis of  the pulp and may interfere with 
the maturation of  the apical foramen. When abnormal Figure 4: PRICE 2020 flowchart

22-year-old Iranian woman

for treatment of carious teeth, before orthodontic
treatment/ no symptoms

VALID CONSENT was taken

unremarkable

unremarkable

malocclusion class III and bifid cingulum on teeth #12 and 21,
lingual pit on tooth #8 and talon cusp on tooth #22 on the

palatal surface of anterior teeth could be seen

pulp sensibility tests :All teeth except the maxillary right central incisor
(# 11) responded periodontal probing: No periodontal packet

and bleeding on probing could be seen

dens evagination, dens invagination

dens invaginatus

Surgical and non-surgical intervention were explained to the patient

VALID CONSENT was taken

non-surgical root canal therapy

up to 18 months

every 6 months radiographically

periapical lesion healed

The patient was completely satisfied

This case reported a patient with bilateral dens invaginatus in
maxillary incisor teeth and successfully non-surgical root canal

treatment of tooth with DI type II, open apex and periapical lesions.

dens invaginatus in all maxillary incisors

none

Figure 3: Postoperative periapical radiographs showing healing of the periapical lesion in tooth #11. (a) Preoperative radiograph; (b) postoperative 
radiograph; (c) 6-month radiographic follow-up; (d) 18-month radiographic follow-up
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grooves and pits are seen on the anterior teeth, the 
patient should have a radiographic examination for the 
possibility of  DI anomaly. Teeth affected by this anomaly 
are prone to decay in these pits; then, early detection 
of  this anomaly and therefore prevention of  caries in 
these pits are very important and can prevent dental pulp 
problems and complicate endodontic treatments. This 
case report was prepared according to the PRICE 2020 
Guidelines [Figure 4].[26]

CONCLUSION

DI can increase the likelihood of  pulp involvement due to 
infiltration of  bacteria through pit, so early detection of  
this anomaly is important. This case report demonstrated 
a successful nonsurgical management of  asymptomatic 
apical periodontitis in an open apex maxillary central 
incisor with DI.
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