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ABSTRACT 

Objective:  Dens Invaginatus is a developmental abnormality that may be found in any tooth but is most 
commonly noticed in maxillary lateral incisors. This study aimed to find out the prevalence of Dens Invaginatus 
in maxillary lateral incisors in patients reporting to Peshawar Dental College.

Materials and Methods: The study design was descriptive cross-sectional and conducted in Peshawar Dental 
College in the Department of Operative Dentistry and Endodontics from December 2021 to May 2022. Four 
hundred and twenty-eight patients' maxillary lateral incisors were examined clinically for any pit or groove on 
the palatal surface. Teeth with any clinically detected pit or groove were then confirmed radiographically and the 
questionnaire was filled. The chi-square test was used to analyze variables such as gender, type and whether dens 
invaginatus involvement was unilateral or bilateral. P ≤ 0.05 was set significant.

Results: Dens Invaginatus was found in 25 of 428 subjects, with a prevalence of 5.8%. The age of the patients 
ranged from 12 to 71 years with a mean age of 35±13 years. There were 11 (4.6%) females and 14 (7%) males 
with Dens Invaginatus. Type I (71%) was the most frequently seen, type II (16%), and type III was seen in 13% of 
patients. Dens Invaginatus were noticed on both sides in 14 (7%) patients and on one side in 11(4.6%) patients.

Conclusion: The prevalence of Dens Invaginatus in maxillary lateral incisors was 5.8% in Peshawar region. 
Lateral Incisors were more bilaterally involved. Type 1 Dens Invaginatus were more commonly involved which 
requires minimal intervention to seal them.
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INTRODUCTION

Developmental anomalies put at risk the teeth to pulpal 
and periapical pathosis and create considerable 
challenges to endodontic treatment. These anomalies 
affect the density and mineralization of the hard tissues 
of the tooth, alter pulpal size, generate unreachable 
zones to routine oral care measures thereby providing a 
safe opportunity for microorganisms, and add 
complication to endodontic intervention. These 
developmental anomalies affect the disease progress 

1    and treatment outcomes.

Dens invaginatus (DI) is a developmental abnormality 
occurring because of the enamel organ invagination into 
the dental papilla, beginning at the crown and 
sometimes extending into the root before calcification 

2occurs.  The other names of DI are dens in dent and dens 
telescope. It was first described by a dentist Socrates in 

3 1856. Maxillary lateral incisors is the most common 
tooth involved (90%) than central incisors, canines and 
premolars, frequently with bilateral occurrence 

4,5
(43%).  The severity varies from a pit to complicated 

6 abnormalities in the tooth. The exact cause of DI is not 
vivid. There have been many theories advocated 
regarding the etiological factors involved in causing this 

7abnormality.  These may include trauma, infection and 
 growth force from neighbouring tissues during tooth 

3
development,  stimulation of internal enamel epithelium 
growth into the papilla and joining of the two tooth 

7germs.  Genetic factors may also be involved in dens in 
2-5

dente.  The infolding formed results in the accumulation 
of a large number of organic debris in the pocket that 
leads to dental caries involving the crown and rapidly 
progressing into the root causing pulpal and periapical 

2, 3
pathosis.

Oehlers classified DI into three categories as shown in 
Figure 1. In type 1 the lesion remains confined in the 
crown and does not cross the cementoenamel junction 
(CEJ). Type 2 is partial invagination in which the lesion 
extends into the root and crosses the cement enamel 
junction. The pulp may or may not be involved. Type 3 
is further divided into 2 subclasses; class 3a lesions 
reach out into the root and meet up with the periodontal 
ligament through the lateral foramen. Class 3b lesions 
also reach out into the root and meet up with the 

 2, 4
periodontal ligament through the apical foramen.

DI has a prevalence that ranges between 0.3%-10%. DI 
are more prevalent than germination (0.3%) and 

2
taurodontism (0.3%).  The prevalence of DI among 
different populations is (Saudi Arabia 7.3 %, Turkish 2.5 

7%, Japan 4 % USA 4 %, Sweden 3 % and Mexico 10 %).  
Early detection of DI is important to take preventive 
measures to avoid complications associated with 
invaginatus which may range from caries to pulpal 

8
involvement and to challenging endodontic cases.

This study aimed to find out the prevalence of DI in 
maxillary lateral incisors because it can pose challenges 
for dental treatment. The invagination may harbour 
bacteria, making the tooth more susceptible to caries.  
Furthermore, no such studies have been conducted in 
the Peshawar region; therefore, this study will help 
reveal the existence of such cases in the region.

MATERIALS AND METHODS

The approval of this study was taken from the 
Institutional Review Board (Prime/IRB/2021-339) of 
Prime Foundation. This descriptive cross-sectional 
study was conducted at the Department of Operative 
Dentistry and Endodontics of Peshawar Dental College 
& Hospital from December 2021 to May 2022. The 
study encompassed individuals of both genders, with 
ages between 12 and 71 years. Patients with other 
developmental anomalies and pregnant patients were 
not included in the study. Informed consent was signed 
from the patients and their lateral incisors and palatal 
surface were examined clinically for any pit or groove. 
Teeth with any clinically detected pit or groove were 
then confirmed by a periapical radiograph. Periapical 
radiographs were taken of both lateral incisors and the 
questionnaires were filled.  

The WHO sample size calculator was used to determine 

Figure 1: Oehlers' Classification of Dens Invaginatus
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the sample size. The estimated population proportion 
was taken as 0.2% with a confidence level at the 
standard of 99% and a 0.05 margin of error was set as 
indicated. The sample size was taken four hundred and 
twenty-eight (428) patients, selected from the OPD of 
the Department of Operative Dentistry and Endodontics. 
The data was entered and analyzed in SPSS version 
20.0. The chi-square test was employed to analyze 
variables such as gender, type, and whether dens 
invaginatus involvement was unilateral or bilateral.  P ≤ 
0.05 was set significant.  

RESULTS

Four hundred and twenty-eight patients (428), 188 male 
and 240 female with a mean age of 35±13 years were 
studied. DI was found in 25 of 428 patients, with a 
frequency of 5.8% as shown in Table 1.  Using chi-
square analysis, no significant difference was found 
regarding the frequency of DI (p = 0.226). Table 2 
shows the placement of DI according to gender. DI was 
found in 11 (4.6%) females and 14 (7 %) males. Type I 
(71%) was the most frequently seen, then type II (16%), 
and type III was seen in 13% of patients. Using chi-
square analysis, no significant relation was found 

2between gender and type of DI (X  = 0.220; df = 1; p 
=0.210).

Table 3: presents unilateral or bilateral occurrence of 

DI.  DI were noticed on both sides in 14 patients and on 
one side in 11 patients. Analyzing using chi-square no 
significant relation was found between the unilateral 

2
and bilateral occurrence of DI (X  = 0.220; df = 1; (p 
=0.210).

DISCUSSION

The literature reveals significant variations in the 
prevalence of DI across diverse populations. Notably, 
this study indicated a prevalence of 5.8%. In a study 
involving 3020 Swedish children, a prevalence of 2.7% 

9
was reported.  Hamasha et al. found a prevalence of 

102.9% in Jordanian dental patients.  While Ulmansky 
11and Hermel reported a prevalence of 2%,  Cakici et al. 

reported a prevalence of 1.3% and Kirzioğlu and 
13

Ceylan  demonstrated a prevalence of 12% in the 
Turkish population. A study in Israel yielded a 

14prevalence rate of 26%.  DI was identified in 13.5% of 
15the Indian population.  These variations in prevalence 

could stem from ethnic differences, variances in 
diagnostic criteria, and differences in analytical 
methods.

The prevalence of dens invaginatus was somewhat 
higher in men than in women in the current 
investigation. These results are in agreement with 
another study that was previously published for patients 
with Jordanian ancestry. The prevalence for males and 

Table 1: Frequency of Dens Invaginatus in Patients 

 Frequency  Percent  p-value  

Patient with Dens Invaginatus 25  5.8   
0.226  Patient without Dens Invaginatus 403  94.2  

      Total 428  100  

Table 2: Distribution of Dens Invaginatus in patients according to gender

 Gender  Total  p-value  

Male  Female   

 

0.210  

Patient with Dens  Invaginatus 14 (7)  11 (4.6)  25 (6)  

Patient without Dens  Invaginatus 174 (93)  229 (95.4)  403 (94)  

 Total 188 (100)  240 (100)  428 (100)  

 Table 3: Unilateral and Bilateral Frequency of Dens Invaginatus in the study group

Dens in Dente Frequency (%)  p-value  

Bilateral Dens Invaginatus 14 (3.3%)   

0.210  Unilateral Dens Invaginatus 11 (2.6%)  
Total 428 (100%)  

Vol. 4, No. 1 (January 2024)



females was in 9 teeth (0.29%) and 3 teeth (0.008%), 
10respectively.  However, additional research in the 

Turkish population found that both men and women 
12, 13

experienced dens invaginatus on an equal basis.  

The presence of bilateral dens invaginatus was found by 
many authors. In the current study, the dens invaginatus 
was present bilaterally in 3.2% of cases, which was very 

12different from studies conducted in Turkey  (23.1%) 
10and Jordan  (24.49%). These differences might be 

because of variations in the sample size, patient choice, 
and the materials, and procedures used. So, more 
studies are required to explain the matter.

Maxillary lateral incisors with a deep pit must be 
clinically checked for DI even if there are no symptoms 
and due to often bilateral existence, lateral incisors 
should be bilaterally clinically examined. DI anomalies 
are commonly discovered by chance. It is not 
commonly found by patients unless clinical signs 
appear, such as an acute apical abscess or sinus tract. 

15, 16
Most cases are found on radiographs.

Oehlers proposed the most widely accepted classification 
of DI. Type I is a minor invagination that occurs within 
the crown and does not  extend beyond the 
cementoenamel junction. In Type II, invagination 
reaches the root but eventually develops into a blind sac 
with or without a pulp connection. Type III refers to an 
invagination that extends from the root to the apical area 
and creates a second foramen in the periodontal or 

2, 4apical region.  In the current investigation, type I DI 
was most observed (71%), type II (16%), while type III 
DI was found in 13% of patients. The results of this 
study are in harmony with previous literature. One 
study showed the most commonly seen type of dens 
invaginatus was type I (73%) followed by type II (20%) 

9while 7% of patients had type III dens invaginatus,  
while the other study reported type I being the most 

12
common (79%), type II (15%) and type III (5%).  

 9
Additionally, Alani and Bishop  reported 79% of the 
teeth with dens invaginatus being type I. A study on the 
Turkish population showed that type I was the most 
common type of dens invaginatus with a prevalence of 

1381.25%.

Sealing or restoration, root canal, periapical surgery, 
intentional replantation, and removal of the tooth are 

17,18
among the treatments available for invaginated teeth.  
Irrespective of the periapical lesion's size, surgical 

therapy should only be carried out after nonsurgical root 
canal treatment has failed. The treatment method should 

19-21
not be determined by the periradicular lesion's size.

One restriction of the study was that the sample size 
taken was comparatively smaller and may not represent 
the true picture of this population. Therefore, the data 
should be used with care as it may not represent the 
actual figures. Future studies should be conducted on 
CBCT imaging as it is an indispensable tool for the 
diagnosis and treatment of DI. Further extensive 
multicenter studies are required to find out the 
prevalence of dens in dente in the population.

CONCLUSION

This study showed the prevalence of DI to be 5.8% in 
this region with maxillary lateral incisors most 
commonly involved. Lateral Incisors were more 
bilaterally involved. Type 1 dens in dente were more 
commonly involved which requires minimal 
intervention to seal them.
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