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Occurrence of Type III Dens Invaginatus and Type I Talon
Cusp in Maxillary Lateral Incisor: A Rare Case Report
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A b s t r ac t
Aim: To present a case report of concomitant occurrence of dens invaginatus and talon cusp in a single tooth with clinical management using
cone-beam computed tomography (CBCT).
Background: Developmental dental anomalies are an important category of dental morphogenic variants. Developmental anomalies of the
permanent dentition are most frequently encountered in the maxillary lateral incisor. Talon cusp is an additional cusp that projects predominately
from the lingual or occasionally from the labial surface of anterior teeth. This accessory crown structure is composed of enamel, dentine, and
varying degrees of pulp tissue. Dens invaginatus is defined as a deep surface invagination of the crown or root that is lined by the enamel.
Case description: A 12-year-old female patient reported with complaint of small swelling in the upper front region of gums. Clinical examination
revealed presence of the sinus tract with respect to the permanent maxillary left lateral incisor with morphologic alteration with associated
talon cusp. Intraoral periapical radiographic and CBCT examination revealed malformation of the root with the enamel-lined tract mesial to
and separate from the main root canal. Large periapical radiolucency approximately sized 1–1.5 cm was associated with the tract. Root canal
treatment of the main root canal as well as of dens invagination followed by apicectomy and cyst enucleation was done.
Conclusion: Co-occurrence of a talon cusp and double dens invaginatus is an extremely rare developmental dental anomaly. This case report
represents a talon cusp with dens invaginatus on the maxillary left lateral incisor with associated cyst. Early identification is needed for prevention
of potential problems on the affected or opposing tooth.
Clinical significance: This case report presents a management of unusual clinical case of dens invaginatus and talon cusp associated with
periapical cyst because of deep infected dens invaginatus using CBCT examination.
Keywords: Apicectomy, Dens invaginatus, Developmental anomaly, Root canal treatment, Talon cusp.
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I n t r o d u c t i o n
Developmental dental anomalies are an important category of
dental morphogenic variants. Abnormalities in tooth shape, size, and
structure result from disturbances during the morphodifferentiation
stage of development, while ectopic eruption, rotation, and
impaction of teeth result from the developmental disturbances
pattern in eruption of permanent dentition.1 Developmental
anomalies of the permanent dentition are most frequently
encountered in the maxillary lateral incisor. This tooth occupies
an unfavorable position during its formative stages and is the
last of the anterior teeth to calcify; hence, it is the one most likely
to be affected by various developmental disturbances. Two such
disturbances are dens invaginatus and talon cusp.2
Talon cusp is a rare developmental anomaly of teeth, which
was first recognized in 1892 by Mitchell. Later on, Mellor and Ripa
in 1979 gave the name talon because its shape appeared similar
to that of an eagle’s talon. It is an additional cusp that projects
predominately from the lingual or occasionally from the labial
surface of anterior teeth. It is more common in males than females
and reported prevalence ranges from less than 1% to approximately
8%. 3 It mainly affects the permanent dentition and majority of
the cases are seen in the maxillary teeth where it predominantly
occurs in lateral incisors (55%) followed by central incisors (32%) and
canines (9%).4 Nagaveni et al. reported four cases of coexistence
of mesiodens and talon cusp in 2014.5 Occurrence of talon cusp
in a multilobed mesiodens has also been shown in the literature.6
This accessory crown structure is composed of enamel, dentine,
and varying degrees of pulp tissue. Mader (1981) defined it as an
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additional morphologically well-delineated cusp that projects
prominently from the lingual surface and extends at least half
the distance from the cementoenamel junction to the incisal
edge of primary or permanent anterior teeth. Usually, grooves or
fissures are present at the junction of the additional cusp with the
lingual tooth surface. 3 This junctional area often allows plaque
retention that may cause caries and endodontic and periodontal
inflammation. It is suggested that this condition has a multifactorial
etiology combining both genetic and environmental factors.
The aberrant hyperactivity of the dental lamina may also be
responsible for its occurrence.7 It appears to be more prevalent
in patients with Rubinstein–Taybi syndrome, Mohr syndrome
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(oral-facial-digital syndrome, type II), Sturge–Weber syndrome
(encephalotrigeminal angiomatosis), or incontinentia pigmenti
achromians.8
Dens invaginatus (dens in dente) was first described by a
dentist named “Socrates” in 1856. It is defined as a deep surface
invagination of the crown or root that is lined by the enamel. 3
The prevalence of this anomaly has been found to range from
0.25% to 5.1% of the population. It is seen predominantly in the
maxilla and the most commonly affected tooth is the maxillary
lateral incisor, followed by the maxillary central incisor, premolar,
canine, and molar.7 The literature has also shown occurrence of
dens invaginatus with multiple other anomalies like talon cusp
and short root.9 It usually occurs unilaterally, but bilateral cases
have also been reported. Several theories have been proposed
to explain the etiology of dens invaginatus. It has been stated
that the invagination could be a result of rapid and aggressive
proliferation of a part of the internal enamel epithelium invading
the dental papilla. Other factors like injury or infection have also
been mentioned as possible causes. However, the exact etiology
of dens invaginatus is still controversial.10
Both talon cusp and dens invaginatus have been associated
with other odontogenic anomalies, such as peg-shaped lateral
incisors, dens evaginatus of posterior teeth, supernumerary teeth,
congenitally missing teeth, etc. Concomitant occurrence of both
talon cusp and dens invaginatus is a rare finding. Table 1 shows
simultaneous occurrence of both talon cusp and dens invaginatus
in a single tooth. These developmental disturbances are also
frequently encountered in the lateral incisor; however, their
simultaneous occurrence along with other dental anomalies is
uncommon. The following case report presents a management
of an unusual clinical case of type III dens invaginatus and type I
talon cusp using CBCT.

examination revealed presence of the sinus tract with respect
to the permanent maxillary left lateral incisor with morphologic
alteration with associated talon cusp (Figs 1 and 2). The tooth
was tender on percussion and palpation and didn’t respond
to pulp testing. Intraoral periapical radiographic examination
revealed malformation of the root with the enamel-lined tract
mesial to and separate from the main root canal (Fig. 3). Large
periapical pathology approximately sized 1–1.5 cm was associated
with the tract. Cone-beam computed tomography examination
was carried out and a diagnosis of type III dens invaginatus
associated with necrotic pulp and associated radicular cyst
was formulated (Fig. 4). Root canal treatment of the main root
canal as well as the dens tract followed by apicectomy and cyst
enucleation was planned. The contralateral right lateral incisor
appeared normal and was confirmed with help of a radiograph
for any similar abnormality owing to often bilateral occurrence
of dens invaginatus. Treatment was explained to the patient and
concerned parents.

C a s e  D e s c r i p t i o n
A 12-year-old female patient reported to the department
of pedodontics and preventive dentistry with complaint of
small swelling in the upper front region of gums. Clinical

Fig. 1: Preoperative frontal view showing intraoral sinus opening in 22

Table 1: Reported cases of co-occurrence of talon cusp and dens invaginatus in a single tooth
S. no.
1
2
3
4
5
6
7
8

Author and year
Fukuta et al., 199711
McNamara et al., 199812
Lorena et al., 200313
Mupparapu et al., 200414
Tiku et al., 20042
Anthonappa et al., 200815
Siraci et al., 20088
Sarraf-Shirazi et al., 201016

Affected arch Affected tooth
Maxilla
Lateral incisor
Maxilla
Central and lateral
incisors
Maxilla
Left lateral incisor
Maxilla
Right lateral incisor
Maxilla
Lateral incisor
Maxilla
Right lateral incisor
Mandible
Right central incisor
Maxilla
Central incisors and left
lateral incisor

Talon cusp type
Type I
Types II and III

Dens invaginatus
type
Type I
Types II and III

Type I
Type I
Type I
Type I
Type I
Type III

Type II
Type I
Type I
Type II
Type II
Type I

9
10

Nagaveni et al., 20119
Gangwar et al., 201417

Mandible
Mandible

Left central incisor
Lateral incisor

Type I
Type I

Type I
Type II

11
12

Lwin et al., 201718
Present case

Maxilla
Maxilla

Right central incisor
Left lateral incisor

Type I
Type I

Type I
Type III

Treatment done
Observation
Sealant placement +
endodontic therapy
Observation
Observation
Sealant placement
Sealant placement
Sealant placement
Sealant placement +
endodontic therapy
with apical MTA plug
Sealant application
Root canal therapy
using MTA apexification
Sealant application
Root canal therapy,
apicectomy
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Fig. 2: Maxillary left lateral incisor with talon cusp

Fig. 3: Preoperative intraoral periapical radiograph of the lateral incisor
depicting dens invaginatus along with talon cusp

Fig. 4: Preoperative cone-beam computed tomography showing dens
in dente and the associated radicular cyst in 22

Under rubber dam isolation, a wide mesiodistal oval-shaped
opening was made to achieve adequate access to the invaginated
tract as well as to the main pulp canal. Root canal treatment of
invagination and the main root canal was planned separately owing
to no communication present between them. Working length was
obtained for both the canals (Fig. 5). Circumferential filing was used
for the main canal. The invaginated tract was also debrided. Root
canal irrigants used were 5.25% sodium hypochlorite and 17% of
ethylene diamine tetraacetic acid. Canals were finally rinsed with
saline. Working length was determined with the help of an apex
locater (Root ZX, J Morita, Japan), which was further confirmed with
a periapical radiograph. Triple antibiotic paste was placed in canals
for 2 weeks followed by calcium hydroxide (UltraCal, Ultradent) for
3 weeks to carry out disinfection. The access cavity was sealed with
cavit (3M ESPE AG, Seefeld, Germany) between visits to prevent
ingress of contaminants.
After 5 weeks, under rubber dam isolation, intentional
overobturation was done with gutta-percha of both the main
canal and invagination. The root canals were dried with paper
points (Maillefer, Dentsply, Ballaigues, Switzerland) and obturated
with thermoplastic gutta-percha using the lateral condensation
technique and the AH+ sealer (Maillefer, Dentsply, Ballaigues,
Switzerland). The tooth was finally restored with composite.
On the same day after the administration of local anesthesia
(1:80,000 adrenaline (Lignox, Indoco Remedies Ltd, India), a
18
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Fig. 5: Intraoral periapical radiograph of working length of the main
canal and the dens tract in 22

full-thickness buccal periosteal flap was reflected and the buccal
plate overlying the pathology was removed with a surgical bur.
The pathological tissue was curetted out with the help of a bone
curette. Biodentine was placed through the retrograde approach
to seal the communication of the dens tract and the wide apical
root canal to periapical area (Fig. 6). Platelet-rich fibrin made
up of patients’ own blood was used to fill the bone cavity in
order to boost healing. Sutures helped the flap to be secured
in place. Postsurgery radiovisiography was done (Fig. 7). After
7 days, sutures were removed and uneventful healing was noted.
During the follow-up period, the patient was asymptomatic and
adequate bone healing was appreciated and is on regular periodic
follow-up (Fig. 8).

D i s c u s s i o n
The permanent maxillary lateral incisor is the most common tooth
associated with dens in dente. Due to its complex and variable
anatomy, the tooth may present pulp necrosis and open apex,
making it difficult to salvage. Hallett was the first person to give
classification of dens invaginatus.19 But the classification given by
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Fig. 6: Intraoperative photograph depicting apicectomy and retrofilling
with biodentine in 22

Fig. 8: Radiographic image of 22 at 6-month follow-up

Oehlers’20 is the most frequently used. According to him, three
forms of dens invaginatus are the following:
•
•
•

Type I: An enamel-lined minor form that occurs within
the confines of the crown without extending beyond the
amelocemental junction.
Type II: An enamel-lined form invading the root but remains
as a blind sac. May or may not have communication with the
dental pulp.
Type III: A form that penetrates through the root, perforates
apical area showing a “second foramen” in the apical or in the
periodontal area with no immediate communication with the
pulp. The enamel may completely line the invagination, but
frequently cementum can be found lining the invagination.

Schulze and Brand also suggested a detailed classification,
where invaginations begins at the incisal edge or the top of
the crown and may also include dysmorphic root shapes. The
classification has groups a and b with four different variations
described in each group. In the first group, the invagination causes
division of enamel and dentin. In the second group, the invagination
causes division of the pulp chamber into two, along with enamel
and dentin.21

Fig. 7: Immediate postsurgery radiograph

This case was diagnosed as Oehlers type III and Schulze
and brand type a-IV with complex internal anatomy requiring
challenging treatment for success. Correct knowledge of treatment
approaches and available latest materials helps in achieving
successful outcomes for such complicated developmental
anomalies. An invagination frequently allows the entry of irritants
into an area, which is separated from the pulpal tissue by only a
thin layer of the enamel. Even sometimes, the enamel lining may
be incomplete or channels may exist connecting the invagination
and the pulp (Hulsmann). 22 Usually, infection at this site results in
“peri-invagination periodontitis,” which leads to the blunderbuss
appearance formation. Due to the intimate communication
between the root canal and the invagination, if invagination
infection occurs, the pulp becomes necrotic. 23 In the present
case too, periapical cyst formation was evident because of deep
infected dens invaginatus. Such anomalies have been treated by
surgical or nonsurgical procedures and even extraction. However,
a more sophisticated treatment plan depends on adequate
access and qualitative disinfection and intracanal medicament
used during the procedure as owing to presence of necrotic pulp
treatment becomes difficult.
Calcium hydroxide was used owing to its positive properties like
high alkaline pH, stimulation of the formation of the mineralized
tissue, strong bactericidal action, and protein denaturation and
hydrolysis, facilitating its dissolution by sodium hypochlorite. 24
Also Biodentine, a remarkable revolutionary material in dentistry,
was used to provide an apical barrier that has amazing properties
and sets within 10–12 minutes and owing to its fast setting it allows
less chances of bacterial contamination. It has shown successful
results as a root end filling material and in management of periapical
lesions.25
A periapical radiograph was done initially to have overview
of the involved tooth but to confirm diagnosis and for knowing
extent of pathology and any anatomical variations in canals and
root anatomy. Cone-beam computed tomography was carried out,
which proved as a fruitful aid in achieving favorable result. It is an
effective tool in the diagnosis and endodontic treatment in teeth
with anatomical variation and extensive periapical inflammation.
It helped in giving a three-dimensional picture and broadening
knowledge regarding complex internal anatomy of the culprit
tooth.26,27
CODS Journal of Dentistry, Volume 10 Issue 1 (January–June 2018)
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Early diagnosis allows to carry out prophylactic treatment,
sealing the deep pits and grooves with use of restorative materials
to prevent ingress of caries. Other options are endodontic treatment
of invagination and the main canal, allowing closure of apex,
treatment of canals with retrograde filling, and in severe cases
intentional dental replantation.22
In the present case, there was association of talon cusp with
the dens in dente. Usually small talon cusps are asymptomatic
and require no intervention. Large talon cusps may cause occlusal
interference, irritation of the tongue during speech and mastication,
carious lesions in the developmental grooves that delineate the
cusp, pulp necrosis, periapical pathosis, attrition of the opposing
tooth, and periodontal disharmony due to excessive occlusal
forces.28
Such teeth often present thin and fragile root walls and wide
apex, and it is critically important to maintain these teeth as long
as possible, especially in young patients, to maintain the space until
occlusion is established.29 In the present case, root canal treatment
with proper chemical and mechanical preparation of the main root
canal and dens invaginatus in combination with removal of the cyst
lining and the biodentine retrograde filling resulted in regression
of the periapical pathology with adequate healing at recall visits.

C o n c lu s i o n
Dens invaginatus has its clinical implications due to the possibility
of pulpal involvement and chronic periapical lesions. Therefore,
cautious investigation by the dentist along with knowledge of
treatment approaches and timely diagnosis are beneficial to
prevent complications. This case report shows that dens invaginatus
with an open apex and a radicular cyst can be treated successfully
with the better diagnostic and treatment modalities.
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