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Introduction
Dens Invaginatus (DI) is a dental anomaly which results from 

invagination of enamel organ into dental papilla, beginning at the 
crown and sometimes extending into the root before calcification [1]. 
This condition is also known as “Dens in Dente”, “Dilated composite 
odontome” “Gestant odontoma”, “Dentinoid in dente” or “Telescopic 
tooth” [2] Hallet introduced the term dens invaginatus in order to 
clarify the point that enamel is located centrally and the dentine 
peripherally due to the invagination. Since then it has been a preferred 
term, although dens in dente is a more commonly used term [1,2] .

The involved tooth crown as well as root may exhibit variations 
in size and form which was first noticed in whale’s tooth by Ploquet 
in 1794.[3] Salter first described anatomical anomaly as “a tooth 
within tooth” in 1855 [4] and was the first person who described dens 
invaginatus in human tooth in 1856 [3]. The etiology is controversial 
and remains unclear. The possible factors responsible are, lateral 
fusion of two germs, constriction of dental arch in the enamel organ, 
increased external pressure, focal growth retardation, focal growth 
stimulation in certain areas of tooth buds, invagination of the crown 
before calcification of the teeth, infection and genetic factors [5-8]. 

Clinically, a morphologic alteration of the crown or a deep foramen 
coecum can serve as an indication for the diagnosis of dens invaginatus 
[5]. But affected tooth may not show clinical signs of the malformation. 
As maxillary lateral incisors are the teeth most susceptible to coronal 
invaginations, these teeth should be investigated thoroughly clinically 
and radiographically, atleast in all cases with a deep pit at the foramen 
coecum. If one tooth is affected in a patient, the contra-lateral tooth 
should also be investigated. The main reason for consultation is acute 
pain and inflammation. Most cases of dens invaginatus are detected 

after a routine radiographic evaluation with a panoramic x-ray and 
confirmed with a periapical film [6]. Thorough clinical and radiographic 
examination is required to diagnose and successfully treat minor to 
severe invaginations. Modern clinical techniques may facilitate the 
management of invaginations. 

The purpose of the present study was to analyse cases of dens 
invaginatus with emphasis on radiographic findings and to review the 
current literature on this dental anomaly briefly and discuss the clinical 
and radiographic findings that may aid in diagnosis and strategies for 
preventing loss of vitality.

Methodology
The present hospital based retrospective study was conducted by 

assessing the clinical and radiographic records of dens invaginatus 
between the year 2009 & 2010, available in the archives of department. 
The permission to undertake this study was obtained from the 
Institutional Ethics Committee. The total of seventy five teeth having 
dens invaginatus were part of the study. Out which sixty seven teeth 
were subjected to prophylactic invagination treatment. The intra oral 
periapical radiographs formed the basis of the present study. The 
radiographs with any type of artifact or fault were excluded from 
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Abstract

Background: Dens invaginatus is a malformation of teeth probably resulting from an infolding of the dental 
papilla during tooth development. The maxillary lateral incisor is the most commonly affected tooth. The malformation 
shows a broad spectrum of morphologic variations and frequently results in early pulp necrosis. The radiographic 
examination is the most realistic way to diagnose the invagination. 

Objective: To analyze clinical and radiographic records of  Dens invaginatus with emphasis on radiographic 
findings. The present study describes the clinical and radiographic features related to the different types of dens 
invaginatus and highlights those features which may indicate the presence of a previously undetected invagination. 

Study design: The present hospital based retrospective study was conducted by assessing the clinical 
and radiographic records of year 2009 & 2010, available in the archives of the department. Seventy five dental 
radiographs formed the basis of this study. The data was evaluated and analyzed using Microsoft excel 2007.

Results: From the present study, it was concluded that dens invaginatus was observed in the age group of 
16-40 years, seen in males and females with ratio of 1:1.2, more prevalent in maxillary lateral incisor (54.7%) and 
periapical lesions were noted in 69.3% [ abscess - 15 cases (20%), granuloma - 9 cases (12%) or cyst - 28 cases 
(37.33%) ]. It was distinctly noticed that maximum number of teeth were affected by type-I (42.7%), type- II (38.7%) 
& type- III (18.6%) invagination.

Conclusion: Dens invaginatus is clinically significant due to the possibility of pulpal involvement. An early 
diagnosis of invagination is crucial and requires thorough clinical & radiographic examination of all teeth especially 
lateral incisors. 
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the study. All the radiographs were taken by using bisecting angle 
technique, were developed under standardized conditions and viewed 
on a standard illuminated screen by three oral radiologists to prevent 
inter observer bias. To determine the type of invagination, Ohlers’ 
system of classification for Dens invaginatus was used. The descriptive 
Data analysis was performed using Microsoft Office Excel 2007. The 
study variables included age, gender, affected tooth, any associated 
lesion and type of invagination.

Results
In the present study we observed that, the patient’s affected with 

dens invaginatus belonged to the age group of 16-40 years with the 
mean age of 28 years (Graph 1). The male to female ratio was 1:1.2 
(Graph 2). All the affected teeth were from permanent dentition. Out 
of total seventy five teeth, maxillary teeth (88%) were most affected as 
compared to the mandibular teeth (12%). It was also observed that, 
the most common tooth affected by dens invaginatus is maxillary 
lateral incisors (54.7%), followed by maxillary central incisor 
(21.33%), maxillary canine (12%), mandibular lateral incisors (5.33%), 
mandibular canine (4%) and mandibular central incisor (2.67%) 
(Graph 3). It was also noted that periapical lesions were present in 52 
cases (69.3%) & absent in 23 cases (30.7%) (Graph 4). The periapical 
lesions were abscess (20%), granuloma (12%) or cyst (37.33%) (Graph 
5). According to Ohler’s system of classification, the type- I pattern was 
seen in 32 cases (42.7%), type- II in 29 cases (38.7%) & type- III in 14 
cases (18.6%) (Graph 6).

Discussion
Dens Invaginatus (DI) occur rarely in primary but frequently in 

permanent dentition and has a general prevalence of 0.04–10%. In 
our study all the seventy five teeth belonged to permanent dentition. 
Literature study shows that, DI is commonly seen in maxillary teeth 
and involvement in mandibular teeth is rare [9]. This observation is 
consistent with the findings of the present study. We noted that 88% of 
the cases had maxillary teeth involvement. 

Maxillary lateral incisors are the teeth most susceptible to coronal 
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Graph 1: showing Age wise distribution.
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Graph 3: Showing tooth involved.
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Graph 4: Showing involvement of periapical lesions.
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invaginations [6]. Central incisors, premolars, canines and molars are 
in decreasing order of frequency.  In our study it was observed that, 
the most common tooth affected by dens invaginatus is maxillary 
lateral incisors (54.7%), followed by maxillary central incisor 
(21.33%), maxillary canine (12%), mandibular lateral incisors (5.33%), 
mandibular canine (4%) and mandibular central incisor (2.67%). 
The reason behind this is thought to be the unfavorable position of 
maxillary lateral incisor during its formative stages and it is the last 
anterior tooth to calcify [10].

Bilateral occurrence of DI is not uncommon and occurs in 43% of 
all cases with a high degree of inheritance [3]. But our study did not 
show any bilateral occurrence of DI, may be due to small sample size. 

The gender predilection for DI i.e. male to female ratio is 1:1.7, 
with a slight female predilection [11]. Our study co-related this finding, 
wherein we observed that the male to female ratio was 1:1.2, with 
female predilection.  

Dens invaginatus is clinically significant due to the possibility of 
the pulp being affected. As pulpal involvement of teeth with coronal 
invaginations may occur shortly after tooth eruption, an early diagnosis 
is mandatory to instigate preventive treatment. Clinical examination 
may reveal a deep fissure or pit on the surface of an anterior tooth. 
Due to the tortuous lingual anatomy, it is possible for caries to develop 
inside the invagination without any clinically detectable lesion. Since 
the enamel lining is thin and in close proximity to the pulp chamber, a 
carious lesion could easily perforate the pulp chamber. Further, there 
are sometimes thin canals within the enamel of the dens invaginatus, 
forming a direct communication with the pulp. Hence pulpitis and 
necrotic pulps are often associated with this anomaly. The other 
reported sequelae of undiagnosed and untreated coronal invaginations 
are retention of neighboring teeth, displacement of teeth, cysts and 
internal resorption. In the present study we observed that, out of 
seventy five cases, 52 cases (69.33%) had periapical lesions either 
abscesses - 15 cases (20%), granuloma - 9 cases (12%) or cyst - 28 cases 
(37.33%)

Dens invaginatus is often a surreptitious finding. Upon radiographic 
evidence of a dens invaginatus, the apical periodontium should be 
examined. If the radiographic appearance is unremarkable, pulp 
sensitivity testing should be performed. If the results suggest vital and 
unaffected pulpal tissue, then the tooth should be promptly restored 
to curtail access of the dens invaginatus to the oral environment [5] 
(Figure 1).

The Ohlers’s system is the most popularly used classification for DI. 
According to this system, invaginations are classified into the following 
three types based on the depth of the invagination and the degree of 
communication with the periodontal ligament or the peri-radicular 
tissue [3,12]   

Type I: The invagination ends in a blind sac, limited to the dental 
crown.

Type II: The invagination extends to the  cemento–enamel junction 
, also ending in a blind sac.

Type III: The invagination extends to the interior of the root, 
providing an opening to the periodontium, sometimes presenting 
another foramen in the apical region of the tooth [13].

In this study, we distinctly observed that type I pattern was seen 
in 32 cases (42.7%), type II in 29 cases (38.7%) &  type III in 14 cases 
(18.6%). 

Dens invaginatus are known to be associated with other 
abnormalities such as taurodontism, microdontia, talon cusp (Figure 
2), gemination, supernumerary tooth, dentinogenesis imperfecta, 
short roots and with some medical–dental syndromes[12,14,15]. H. M. 
Worth has described two types of dens in dente: first is a root dilation 
resembling an open umbrella and other one is fleur-de-lys which 
resembles the French emblem [16]. The treatment of dens invaginatus 
ranges from preventive and restorative treatment procedures to non-
surgical root canal or surgical treatment. 

Conclusion
Dens invaginatus is clinically significant due to the possibility of 

pulpal involvement, pulpitis, necrotic pulps and chronic periapical 
lesions. An early diagnosis is crucial and requires thorough clinical 

Graph 6: Showing types of Dens Invagination.
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Figure 1: A showing Type I Dens Invaginatus in lateral incisors. Note- periapi-
cal   cyst.  B Type II dens invaginatus in second premolar and C Type III dens 
invaginatus in mandibular canine.

A     B        C

Figure 2: A. showing Type I Dens Invaginatus in lateral incisors. Note- Talons 
cusp. B. Type II dens invaginatus in lateral incisor and C. Type III dens invagi-
natus in mandibular central incisor. Note internal resorption.
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examination of all teeth especially lateral incisors. These invaginations 
act as niche for bacterial growth and may jeopardize the status of main 
canal. An early detection and sealing of its opening with acid etch resin 
can effectively prevent these complications. The findings stress the 
importance of a follow-up program for teeth in order to avoid serious 
peri-radicular complications that could influence the outcome of the 
endodontic treatment. Because dens invaginatus is diagnosed as an 
incidental radiographic finding, radiographic examination is a valuable 
way of diagnosis in conjunction with clinical examination according to 
the ALARA principles. 
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