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MAXILLOFACIAL RADIOLOGY

Double type III dens invaginatus

CASE
A 27-year-old male patient presented with a six-month 
history of swelling involving the left posterior mandible. The 
patient’s medical history revealed no co-morbidities and the 
dental history was non-contributory. Extra-orally, there was 
a localised hard bony swelling involving the left posterior 
mandible. Intra-oral examination revealed a full complement 
of teeth with the left maxillary lateral incisor crown appearing 
malformed and a retained left maxillary deciduous canine. A 
panoramic radiograph revealed a well-defi ned, multilocular 
radiolucency with scalloped inferior borders in the left 
posterior mandible associated with the fi rst to third molars 
(Figure 1). On further examination, a periapical was taken 
and revealed that the left maxillary lateral incisor appeared 
malformed with a periapical radiolucency (Figure 2). The 
periapical radiograph confi rmed the presence of a double 
dens invaginatus on the mesial and distal aspects. The 
patient was referred for an incisional biopsy of the lesion 
in the left posterior mandible, which was subsequently 

diagnosed as an infl amed odontogenic keratocyst and 
managed accordingly. 

Concurrent referral for endodontic assessment of the 
left maxillary lateral incisor was made. The tooth had an 
exaggerated response to vitality testing and was diagnosed 
with irreversible pulpitis. A decision was made to perform 
a small fi eld of view cone beam computed tomography 
(CBCT) scan (90KVp, 8mA and 12 seconds, voxel size 
200µm) to better visualise the root canal morphology 
(Figure 3). The CBCT scan of the left maxillary lateral incisor 
confi rmed two type III dens invaginatus and two canals. 
The mesial invagination was classifi ed as a type III-A and 
the distal invagination as a type III-B. Additionally, c-shaped 
canals were noted both anteriorly and posteriorly. The distal 
invagination lost continuity with the enamel lining in the 
apical region. External root resorption was present at the 
apical and mesial aspects of the tooth with associated peri-
invaginatus periodontitis.

INTERPRETATION
Dens invaginatus is a dental anomaly consisting of a coronal 
or radicular surface invagination.2-4 The prevalence of this 
dental anomaly varies according to the study population, 
but has been reported to be as high as 12%.5 A low 
prevalence of this anomaly was, however, reported in a 
black South African population.1 The affected teeth typically 
display an altered clinical appearance, with the morphology 
of the anomaly often varying in presentation.3 In most 
cases, the invagination is completely lined by enamel, 
although in some instances, this lining may be interrupted. 
The theorised pathogenesis involves two developmental 
errors in odontogenesis. First, an area of retarded growth 
is engulfed by the rest of the developing tooth germ.6

Second, the cells of the enamel organ proliferate and 
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Figure 1: Panoramic radiograph revealing the radiolucent lesion in the posterior left mandible and the malformed left maxillary lateral incisor.
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invaginate into the dental papilla.7 Coronal dens invaginatus, 
according to Oehlers3, can be classifi ed according to the 
depth of surface invagination. Type I describes a surface 
invagination confi ned to the crown of a tooth, terminating 
coronally at the cemento-enamel junction (CEJ). In type II, 
the anomaly extends beyond the CEJ but is confi ned to 

the tooth structure, such that there is no communication 
with the periapical tissues. Micro-communications with the 
pulpal tissue may be possible. Type III describes a coronal 
surface invagination that can terminate in either the lateral 
periodontium (type III-A) or the periapical tissues (type III-B). 
Type III results in a direct communication, allowing a path for 
oral fl ora to the periodontium, leading to peri-invagination 
periodontitis.3 Pulpitis and pulp necrosis often develop due 
to the close proximity of the microorganism-harbouring 
defect and the pulp, through patent dental tubules.2

A study by Kirziòglu and Ceyhan found that type I dens 
invaginatus were present in 11.3% of the study population, 
whereas types II and III were only present in 0.7% and 0.8%, 
respectively. None of the type I cases displayed periapical 
pathoses, while the incidence increased in types II and 
III with 4% and 33%, respectively.5 Teeth demonstrating 
double dens invaginatus on a single tooth have also 
been reported, but these usually present with type I or II 
confi gurations.8-12 Four cases of a double dens invaginatus 
(type III with type II) have been reported in the literature, 
two of which were successfully treated with non-surgical 
endodontic therapy.13-16 A single tooth affected by a triple 
type II dens invaginatus has been reported, but subsequent 
radiographic features resemble a compound odontoma.

To the authors’ knowledge, there has only been one 
report, apart from the current case, of a double type III 
dens invaginatus. This anomaly presented in a fused 
supernumerary tooth and a maxillary central incisor. 
Unfortunately, the authors did not report on the treatment 
of this tooth.17  

Dens invaginatus have been treated with different 
modalities. Successful outcomes were infl uenced by the 
pulp vitality, complex anatomy of the invagination and the 
pulpal or periodontal communications. Treatment can range 
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Figure 2: Intraoral periapical radiograph of the left maxillary 
lateral incisor.

Figure 3: CBCT images confi rming an invagination type III-A and III-B on the left maxillary lateral incisor (image adapted from 

Buchanan et al (2022)1).
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from fissure sealants, restorations and endodontic therapy 
to extractions. Treatment success tends to decline as the 
surface invagination becomes progressively deeper and 
more complex.18 A combination of surgical and non-surgical 
endodontic treatment of a type III invaginatus has also 
shown successful outcomes. Authors emphasise that non-
surgical endodontic treatment should initially be performed, 
following which surgical treatment can be utilised if the non-
surgical approach fails.19 In the current case, the double 
type III dens invaginatus was managed via non-surgical 
endodontic treatment. 

In conclusion, careful radiographic evaluation can lead to 
the identification of these anomalies as they are most often 
asymptomatic in the early stages, and early detection 
can lead to preventative measures instead of complex 
endodontic treatments.
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