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6, 912 panoramic radiographs from different Turkish dental patients. The ages of the
patients ranged from 18 to 50 years. A tooth was considered having dens invaginatus if
an infolding of a radiopaque ribbon-like structure equal in density to enamel was seen
extending from the cingulum into the root canal. Maxillary and mandibular teeth were
evaluated on panoramic radiographs to determine the type of dens invaginatus using
Oehlers’ classification. Results: The overall incidence of patients with dens invaginatus
was 0.17%. Dens invaginatus were detected in 15 teeth of a total of 192 150 teeth to give
a tooth prevalence of 0.008%. Maxillary lateral incisors were most commonly affected
teeth in the mouth (80% of cases), followed by maxillary canine teeth (20% of cases). The
bilateral incidence of a symmetrical distribution was 25%. Conclusion: The occurrence
of dens invaginatus among this Turkish population was rare. Attention should be paid
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INTRODUCTION dental papilla, beginning at the crown and sometimes
extending into the root before calcification occurs.l'
There are number of terms to describe dens invaginatus
like Dens in Dente, dilated composite odontoma,™!

Access this article online dents telescope, and gestant anomaly.® According to A.
Quick Response Code: Alanic and K. Bishop, the term “Dens invaginatus” is more
Website: appropriate as it reflects the infolding of the outer portion
enamel into the inner dentine portion with the formation
of a pocket or dead space.”

Dens invaginatus is a developmental malformation
resulting from an invagination of enamel organ into the
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10.4103/2156-7514.97755 Several theories have illustrated the etiology of dens
invaginatus; however, at the present time, they remain
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unclear. Kronfeld suggested that the invagination results
from a focal failure of growth of the internal enamel
epithelium while the surrounding normal epithelium
continues to proliferate and engulfs the static area.®
According to Pindborg, the etiology of this malformation
is unknown; yet, the following explanations have been
proposed: (i) delayed focal growth, (ii) stimulation in the
area of the tooth bud, and (iii) abnormal pressure on tissues
surrounding the dental organ.1®

Clinically, dens invaginatus appears in the tooth crown at
the site of an anatomical lingual pit susceptible to caries.""
Radiographically, it shows a radiopaque invagination, equal
in density to enamel, extending from the cingulum into
the root canal.” The invagination allows entry of irritants
into an area which is separated from pulp tissue by only
a thin layer of enamel and dentine. It may predispose to
the development of dental caries and ingress of irritants
resulting in pulp inflammation. The affected pulp tissue
then frequently undergoes necrosis.'?

According to Oehlers,® dens invaginatus can be classified
into three categories depending on enamel invagination
depth inside the tooth. In Type |, the invagination ends
as a blind sac and is limited to the coronary portion of
the tooth. In Type Il, the invagination extends beyond
the cementoenamel junction and is retained inside the
main canal. Type Il occurs when the invagination extends
throughout the root canal interior and reaches the apical
tooth area, giving rise to two or more foramina.'

The dens invaginatus may be associated with other tooth
abnormalities, such as microdontia,'"® macrodontia,"®
taurodontism,!"’") gemination and fusion,2°2" and
amelogenesis imperfecta.?

Studies that have addressed the prevalence of dens
invaginatus in populations are very few and most of them
are case reports. The reported incidence of dens invaginatus
ranges from 0.04% to 10%.2 Teeth in both maxillary and
mandibular arches may be affected, but the permanent
maxillary lateral incisors are the most commonly involved
teeth.l2>%

The purpose of this study was to investigate the prevalence
of dens invaginatus in a sample of Turkish dental patients
and their distribution among different types of teeth.

MATERIALS AND METHODS

Panoramic radiographs from 8,568 patients (4,324 women
and 4,243 men, age range from 15 to 50 years) attending
Kirikkale University Dental Faculty Hospital during the
period from July 2009 to August 2011 were reviewed for the

presence of dens invaginatus. Radiographic interpretation
was undertaken by two experienced examiners.

A patient was excluded if he/she was below 15 years of age
and if the orthopantomograms were not of high quality
and/or failed to show crowns of the teeth. In addition,
carious, restored, and fractured teeth, incomplete apical
foramen formation, undetectable furcation, and fused
roots were not included. The final sample included 6,912
patients (3,860 women and 3,052 men, mean patient age:
29.04 years and the range between 15 to 50 years).

A tooth was considered as having dens invaginatus if an
infolding of a radiopaque ribbon-like structure equal in
density to enamel was seen extending from the cingulum
into the root canal. Each radiograph which exhibits this
criterion was re-examined carefully by both examiners
twice and a combined decision was made to either
consider the tooth has having dens invaginatus or not.
For each patient with dens invaginatus, we recorded the
demographic variables (including age, sex), number, and
location (maxilla or mandible). Maxillary and mandibular
teeth were evaluated on panoramic radiographs to
determine the type of dens invaginatus using Oehlers’
classification.

The examiners read 100 radiographs separately, containing
10 diff erent cases of dens invaginatus as part of the training
before the start of the investigation. The examiners re-read
togethera sample of 12 panoramic radiographs containing
dens invaginatus 2 weeks after the initial training and a
100% agreement was obtained. The overall incidence of
dens invaginatus in the patients and their correlations
between female and male patients and between theright-
side and left-side occurrences were analyzed by using
the %2 test. The bilateral incidences of dens invaginatus
were also evaluated.

RESULTS

Panoramic radiographs of 6,912 patients, 3,860 females and
3,052 males, with ages between 15 - 45 years and average
age of 29.04 + 8.68 years were studied.

Almost equal numbers of maxillary (95,994) and mandibular
teeth (96,156) were examined. The number of individual
tooth type was comparable, so the per tooth prevalence
of dens invaginatus was meaningful. Dens invaginatus
were detected in 15 teeth of a total of 192,150 teeth to
give a tooth prevalence of 0.008%. The prevalence of dens
invaginatus among different tooth types is presented in
Table 1. All 15 teeth exhibiting dens invaginatus were in
the maxillary arch, so the maxillary teeth prevalence was
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0.016%. Maxillary lateral incisors were most commonly
affected teeth in the mouth (80% of cases), followed by
maxillary canines (20% of cases). No dens invaginatus were
detected in any other tooth types.

Table 2 presents the distribution and prevalence of dens
invaginatus according to the gender of patients. Males had
more teeth with dens invaginatus (12 teeth) than females
(3 teeth). The prevalence of dens invaginatus for males
and females was 0.29% and 0.008%, respectively. The
difference calculated using chi square test was statically
significant (P = 0.00).

The distribution of patients with dens invaginatus is
presented in Table 3. Teeth with dens invaginatus were
found in 12 subjects (9 males, 3 females) of 6 912 subjects
examined; thus, the person prevalence was 0.17%. Bilateral
dens invaginatus were seen in three patients (25%),
whereas nine patients (75%) of those with dens invaginatus
exhibited unilateral dens invaginatus.

The most commonly seen type of dens invaginatus was
Type | (73%) followed by Type I (20%) while 7% of patients
had Type Ill dens invaginatus [Table 4].

Figures 1to 4 show examples of dens invaginatus belonging
in different types of teeth as seen in periapical and
panoramic radiographic images.

DISCUSSION

Densinvaginatus is a developmental anomaly, which arises
as a result of an invagination of enamel organ through

Table 1: Frequency of the prevalence of dens invaginatus

amongstdifferenttoothtypesinthesamplesetofdental patients

Tooth Number Number Percentage of
of teeth of dens dens
examined invaginatus invaginatus (%)
MAXILLAR
Central 12214 0 0
Lateral 12148 12 0.1
Canine 12227 3 0.02
First premolar 12124 0 0
Second premolar 12158 0 0
First molar 12023 (6] 0
Second molar 12132 0 0
Third molar 10968 6] 0
Total 95994 15 0.015
MANDIBULAR
Central 12465 0 0
Lateral 12398 0 0
Canine 12473 0 [¢]
First premolar 12267 0 0
Second premolar 12311 0] 0
First molar 11642 (0] 0
Second molar 11583 0 0
Third molar 11017 0 0
Total 96156 0 0
Total 192150 15 0.008

dental papilla, in the early phase of odontogenesis, before
calcification occurs.”!

Review of the literature reveals a wide discrepancy in the
prevalence of dens invaginatus in different populations. The
results of the present study on a group of Turkish dental
patients have shown an overall prevalence of 2.95% for
individuals and 0.65% for all teeth examined. Hamasha
and Alomari™ found a prevalence of 0.65% for individuals
and 43.2% for all teeth in Jordanian dental patients. On the
basis of person prevalence, the results of Cakici et al.*® and
Kirzioglu and Ceylan® were 1.3% and 12%, respectively, in
Turkish dental patients.

When considering only anterior teeth, the prevalence of
dens invaginatus was 0.02%. This figure is considerably
lower than the result of the study by Cakici et al.,** (0.8%)
and by Kirzioglu and Ceylan®” (0.8%) among the Turkish
population, and the result of the study by Ezoddini et al.,
(5.8%) among Iranian population, and the study by Poyton
and Morgan.”® These variations in prevalence between
different populations may be due to ethnic variations, but
may also be influenced by differences in criteria used for
interpretation of dens invaginatus and also the specific
teeth examined.

In the present study, males presented a higher prevalence
of dens invaginatus than females and these differences
were statistically significant (P = 0.00). This finding is
consistent with another study previously reported for
patients of Jordanian origin."’ However, according to other
studies performed in Turkish population, dens invaginatus
occurred equally frequent in males and females.1262”

In the present study, the maxillary lateral incisors were the

Table 2:The distribution of the subjects with dens invaginatus

Female (%) Male (%) N (%) P
value
Patients with 3 (0.08) 9 (0.29) 12 (0.17) 0.00
dens invaginatus
No dens 3857 3043 6900
invaginatus

Table 3: Number of teeth with dens invaginatus according

to gender

Sex No. of teeth with dens invaginatus
Males 12

Females 3

Total 15

Table 4: Number of dens invaginatus according to type

No. of teeth with Prevalence (%)
dens invaginatus

Type of dens Type | 11 73

invaginatus Type Il 3 20
Type Il 1 7
Total 15 100

Journal of Clinical Imaging Science | Vol. 2 | Issue 2 | Apr-June 2012



Colak, et al.: Dens invaginatus among a sample set of Turkish dental patients

Figure 1: Panoramic radiograph shows dens invaginatus in maxillary right
lateral incisor without any signs of pathosis (white arrow).

Figure 3: Panoramic radiograph shows Type Il dens invaginatus in the maxillary
right lateral incisors. The invagination extends all the way from the crown to
the apex of the root.

most commonly affected teeth with the condition, followed
by the canines. Additionally, no dens invaginatus were
observed in the mandibular anterior teeth, and maxillary
central incisors examined. These findings were consistent
with studies of Cakici et al.,'*® Hamasha and Alomari,!
Kirzioglu and Ceyhan.?”

The appearance of the symmetric dens invaginatus was
considered to be a common finding by some authors.
In the present study, the bilateral occurrence of dens
invaginatus was 25% (3 of 15), which was very close to the
recent study?® among the Turkish population (23.1%) and
the studies on the Jordanian population (24.49%). These
contradictory variations might be explained by marked
differences in the sample size, case selection, and the
methods used. Thus, further investigations are necessary
to clarify the issue.

The most popular classification of invagination has been

Figure 2: Panoramic radiograph of the right lateral incisor reveals an
invagination extending from the crown to the middle of the root (Type Il). Note
the periapical radiolucency (white arrow).

Figure 4: Periapical radiograph shows Type | dens invaginatus in the maxillary
left lateral incisors (white arrow).

proposed by Oehlers.* Type | is an enamel-lined minor
invagination occurring within the confines of the crown
and not extending beyond the amelocemental junction.
Type Il consists of an enamel-lined form which invades the
root but ends as a blind sac with or without communication
with the pulp.Type lll describes an invagination penetrating
the root to the apical area and forming a second foramen
in the apical or periodontal area. In the present study, the
most commonly seen type of dens invaginatus was type |
(73%) followed by type Il (20%) while 7% of patients had
type lll dens invaginatus. These findings were consistent
with previously published studies.'®?%2"1 Qehlers’ system is
based on a two-dimensional radiographic image and there
are limitations associated with the use of conventional
radiography in the classification, true extent, and complexity
of the invagination.””? With respect to the above data, it was
considered that a tooth which appeared to be Type Il dens
invaginatus radiographically might have been Type Il dens
invaginatus histologically.

The limitations in this study included the method of
radiographic assessment which included only panoramic
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radiographs, did not give a clear picture of the posterior
teeth with dens invaginatus. Moreover, compared to
panoramic radiographs, periapical radiographs are normally
accurate images of the object without major distortion or
magnification especially in the anterior region. However,
panoramic radiographs show the entire mouth area - all
teeth on both upper and lower jaws - on a single X-ray.

The treatment options for invaginated teeth include
preventive sealing or filling of the invagination, root
canal treatment, endodontic apical surgery, intentional
replantation, and extraction.?*3% Because of the complex
anatomy of dens invaginatus, conservative endodontic
treatment is difficult and usually complicated, especially
when large apical lesions exist. Regardless of the size of
the periradicular lesion, surgical treatment should be
performed only when nonsurgical endodontic treatment
has failed, and the size of the periradicular lesion should
not dictate the treatment procedure.3'32

Endodontic treatment of invaginated teeth requires careful
analysis of the configuration of the root canal system. The
root canal morphology of these teeth can be very complex
and in many cases, it is difficult to detect and differentiate
between the main and the invaginated canals.***

Finally, due to the relatively small size sample, the
prevalence figures for dens invaginatus in the present study
should be considered with caution as they may not be a
representative for the overall Turkish population. Further
large-scale multicenter studies are therefore needed to
assess its prevalence in the general population.
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