
SUMMARY
Background/Aim: Dens invaginatus is a developmental anomaly 

of teeth. The endodontic treatment of these teeth may be difficult because 
of adversity in accessing the root canals and also complicated variations 
of internal structure. In this case, the report is presented the nonsurgical 
management and follow-up of a tooth with class II dens invaginatus 
with an open apex and sinus tract. Case Report: In the radiographic 
examination, there are two root canals; a primary (main) canal and an 
invaginated canal. The main canal wide-open at the portal of exit and 
associated with a large chronic periapical lesion extending to the apex of 
the maxillary left central incisor. An invaginated canal was not reaching 
the apex. In a clinical examination, a sinus tract was detected in the labial 
gingiva. After apexification with using MTA was applied, the endodontic 
treatment was completed. In 12 month recall, a gray discoloration was 
detected and internal bleaching with 35% hydrogen peroxide was applied. 
Finally, the tooth was restored using composite resin. 12 months follow-up 
radiographs revealed resolution of periapical radiolucency, trabecular bone 
formation, and closure of the root apex with the totally asymptomatic tooth. 
Conclusions: The case report shows that tooth with DI that has wide apex 
and sinus tract can be treated with non-surgical methods, such as immature 
tooth without anomalies.
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Introduction

Dens invaginatus (DI) is a developmental 
malformation of teeth, that perhaps results from an 
invagination of enamel organ into dental papilla1. DI, 
further known as ‘dens in dente’ can spread out to the 
roots and the pulp cavity, occasionally attaining the apex2. 
Oehlers has classified the DI into three categories. Type 
I defines a small invagination, covered by enamel, in 
the crown. In Type II, the DI lengths to the root. It may 
contact or not with the pulp. In Type III, the invagination 
invades through the root, reaching the apical space with 
a secondary foramen. There is no contact with the dental 
pulp. The invagination is entirely covered by enamel or 
cement3,4. 

DI radiographically seems as radiopaque lines 
within the dentin5. Clinically, DI exhibits unusual crown 
morphology2. The enamel lining is sometimes defective 
and develops caries, which can lead to dentin or pulpal 
exposure and eventual pulpal pathosis. The affected 
pulp tissue frequently undergoes necrosis6. If DI is 
detectable early, it is possible to prevent pulp infection 
by invagination. There are various treatment options 
for an invaginated tooth such as preventive sealing, 
endodontic treatment, periapical surgery, and extraction7. 
Clinicians should be make a plan to prevention for teeth 
with DI before pathological of pulp signs occur8. Tooth 
with type I and for some forms of Type II may be treated 
employing conservative therapy, whereas DI Type III 
that the infection has extended, causing pulp necrosis is 
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Case report

A 21-year-old female patient applied to, Ordu 
University, Faculty of Dentistry owing to discontent with 
the esthetic view of her maxillary lateral tooth. Clinically, 
both of right (#12) and left lateral incisors (#22) showed an 
abnormal coronal shape, with smaller mesiodistal diameter. 
12 was showed tenderness when exposed to the cold test 
and electric pulp test but 22 wasn’t positive for sensitivity. 
Moreover, there was a sinus tract in the periapical side 
around the 22 and the patient was asymptomatic (Figure 
1a). Upon radiographic examination, the anomalous was 
detected the internal structure of 22 that was consistent with 
Oehlers’ Type II dens invaginatus but the malformation 
didn’t show on 12 (Figure 1b). A large radiolucent lesion 
around the apex of the 22 along with wide-open apical end 
was detected by intraoral periapical radiograph (Figure 
1c). Because of the periradicular lesion was associated 
with the main canal, a diagnosis of pulpal necrosis with 
asymptomatic apical periodontitis was made. Nonsurgical 
endodontic treatment and apexification were planned.

necessary endodontic therapy6. Some cases show that 
DI sometimes associated with wide apical foramen and 
apical periodontitis9,10. In some cases, it is imperative 
to provoke the closure of the apical foramen with 
mineralized tissue or to achieve an unnatural apical barrier 
to let for condensation of the root filling material11. In 
cases, DI with open apices could be used MTA to promote 
an apical seal12. MTA is a biomaterial with excellent 
biocompatibility and good sealing property that is usable 
even in the presence of moisture. 

Furthermore, both the patient and the clinicians 
utilize from the use of MTA as the total treatment time is 
reduced13. Unfortunately, many studies have shown that 
MTA cause to be discoloration14,15. Should discoloration 
occur with the use of MTA, the internal bleaching may be 
used to improve the esthetics16. 

The present case report describes apexification 
using MTA followed by the endodontic treatment of DI 
in a maxillary lateral incisor with an open apex and sinus 
tract, moreover intracoronal bleaching efficacy on the 
discoloration caused by MTA.

Figure 1 (a) Photograph shows that maxillary left incisor has a sinus tract, (b) panoramic radiograph shows that the contralateral tooth did not 
reveal malformation, (c) periapical radiography shows that a dens invagination and periradicular lesion

Figure 2 (a) Photograph of the access cavity shows that ınvagination and main canal, (b)  radiograph shows that placement of MTA, (c) radiograph 
shows that root canal filling 

Proper aseptic precautions were carried out, and 
access (Figure 2a). Necrotic pulp and other organic 
debris were extirpated using barbed broach under copious 
irrigation using 2.5% sodium hypochlorite (NaOCl) 
(ImidentMed, Konya, Turkey) solution. The root canal 
was prepareted using K-type hand files. The root canals 
were irrigated with 2 ml 2.5 % NaOCl after use of each 

file. The final irrigation was made using 5 ml of 17 % 
EDTA (ImidentMed, Konya, Turkey)  for 1 min and 5 ml 
of 2.5 % NaOCl for 1 min. After irrigation, root canals 
were dried, and short term canal dressing with calcium 
hydroxide (Ca(OH2)) was placed and the access cavity was 
temporarily sealed with Cavit (3M ESPE US, Norristown, 
PA, USA) for a period of two weeks for disinfection.
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symptoms. At 6-month recall, the tooth exhibited mobility 
within physiologic limits and no evidence of periodontal 
pockets and was functioning normally. Unfortunately, 
gray discoloration was detected on the tooth (Figure 3a). 
Radiographic examination revealed repair of the lesion 
(Figure 3b). 12 months follow-up radiographs revealed 
resolution of periapical radiolucency, trabecular bone 
formation, and closure of the root apex with a totally 
asymptomatic tooth (Figure 3c). Because of discoloration, 
internal bleaching was planned. The 35% hydrogen 
peroxide (H2O2) was placed into the pulp chamber. 
(Opalescence®Endo; Ultradent Products Inc., South 
Jordan, UT, USA). The access cavity was sealed using 
Cavit. After four days the cavit was removed, the H2O2 was 
irrigated with distilled water, and a fresh H2O2 was placed 
into the access cavity. Next appointment tooth color was 
satisfactory so that bleaching was stopped. Ca(OH2) was 
placed access cavity for antioxidizing effect and the cavity 
sealed temporarily. After a week tooth was restored using 
composite resin (Figure 3d). 

The patient was recalled, Ca(OH2)  dressing of 
tooth was removed. Irrigation was performed using 2.5% 
sodium hypochlorite, 17% EDTA followed by normal 
saline. Margelos et al. showed that using the combination 
of EDTA + NaOCl removed more CH compared to using 
these irrigants alone17. The canal was dried, and MTA (Pro 
Root MTA; Dentsply Tulsa dental, Tulsa, UK) was mixed 
with distilled water to the sandy consistency and was 
placed with MTA carrier in the apical portion of the canal. 
Hand pluggers were used to condensing the increments 
till the thickness of 3-4 mm (Figure 2b). A wet cotton 
was inserted into the canal, and the access cavity was 
sealed. The patient was call back following day and the 
root canal was filled using lateral condensation technique 
with gutta percha (Meta BioMed, Korea) and AHPlus 
sealer (DentsplyDetreyGmbH, Germany) (Figure 2c). The 
direct restoration was done with resin-based composite 
(Filtek Z350, Body A2, 3M ESPE, USA) and the patient 
was evaluated subsequently. The patient was recalled 
a month later and demonstrated no clinical signs and 

Figure 3 (a) Photograph shows that discoloration of tooth, (b) 6 months follow up with radiographically, (c) 1 year follow up with radiographically, 
(d) photograph of after bleaching and aesthetic restoration

Discussion

DI is clinically important because of the resultant 
aberration in anatomy. Teeth with DI have profound 
fissures, which can harbor structural deformity. It 
is possible for dental caries to easily reach the pulp 
chamber in DI cases. This relationship is caused by dental 
pulp infection and necrosis, followed by periapical or 
periodontal abscess18. 

This case report shows of Oehlers’ type II DI with a 
sinus tract, necrosis pulp, and a periradicular pathology. 
The left lateral incisor wasn’t tender to the pulp sensitivity 
test.  Two canals were identified in the tooth. The 
invaginated canal did not reach the apex. The only main 
canal was associated with a periapical lesion. In spite 
of the fact that the invagination is not a real canal and it 
doesn’t reach to apex, obturation is important because the 
enamel and dentin of the invagination are poor, and that’s 
why irritants may smoothly diffuse to the main canal and 
cause infection7. Some cases report that the main canal was 
supposed to include vital pulp, and CBCT examination did 
not show any contact between the invagination and the 

root canal19. Currently, advanced CBCT imaging can help 
the indication as well as the treatment plan and follow-
up of teeth with DI20. But before CBCT examination, 
a consideration of danger against utility should be 
considered, particularly in juvenile patients. In this case, 
periapical radiographs were sufficient for defining the type 
and pulpal relationship of DI.

The complicated anatomy of teeth with DI makes 
endodontic therapy challenging, particularly in cases 
with wide apex. But conservative root canal treatment of 
a tooth with DI is probable in some cases10,21. We chose 
nonsurgical endodontic procedures in the present case. 

MTA can bu use in cases of DI with open apex for 
apexification. MTA is both of biocompatibility and it 
is less cytotoxic because of its alkaline pH22. Due to 
the presence of calcium and phosphate ions in MTA, 
it can support cementum deposition23. Current data 
show that MTA may be used as an apical barrier in teeth 
with necrotic dental pulp and open apex24. However, 
apexification with MTA apical plug requires specific 
facilities such as points and carriers to facilitate its 
insertion, and correct adaptation within the ideal apical 
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limit may be more difficult in extremely large foramina. 
We used MTA plugger for placed MTA into apically. 
The pluger enables insertion of the MTA easier, although 
radiographic confirmation at this stage cannot be 
overlooked25. We benefited from radiography to display 
the MTA plug at this stage. Another disadvantage of MTA 
is that it causes tooth discoloration26. The discoloration 
associated with the use of MTA was observed. The 
discoloration was bleached with intracoronal bleaching 
technique. The aesthetic restoration of the tooth was 
accomplished using a composite resin that provides an 
aesthetic appearance. 

The 6 months follow-up, the tooth was asymptomatic 
and there was a  reduce in the dimension of the periapical 
lesion. The 12 months follow-up, the tooth offered no 
tenderness to percussion, and the periodontal structure 
was healthy and aesthetic appearance was satisfaction. 
Radiographic examination indicated an improvement of 
the lesion.

Conclusions

The case report shows that tooth with DI that has 
wide apex and sinus tract can be treated with non-surgical 
methods, such as immature tooth without anomalies.
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