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ABSTRACT

Case Report

Histopathological Analysis of
Dens Invaginatus in an Immature

Permanent Incisor

LIMING JIANG', XUEJUAN MA?, YAO LIU%, MING ZHONG#, XU CHEN?®

Dens Invaginatus (DI) is a congenital development malformation. The complex anatomy of DI aids in the retention of food and
bacteria, which leads to pulp necrosis and develops into periapical inflammation. The histopathology of DI is not very clear. This
study reports an unusual case of a 6-year-old boy who had a malformed immature permanent mandibular central incisor with DI
Type lll and apical periodontitis. The malformed tooth was extracted due to the severe infection and short tooth root. Histological
results showed that typical pulp tissues were in the main root canal whereas a typical granuloma existed in the invaginated part.
This case report indicate that the apical periodontitis in DI Type Ill was mainly induced by the invaginatus canal and the pertinent

treatment for the invaginatus canal was the key for DI Type lII.
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CASE REPORT

The patient was a 6-year-old boy reported to Department of
Paediatric Dentistry with a chief complaint of pain and swelling in
the lower left anterior region since three weeks. Clinical inspection
showed that half of the crown of the permanent mandibular
left central incisor (#24-according to universal system of tooth
numbering) had erupted and appeared to be of normal shape and
size. The tooth #24 was sensitive to percussion with class | mobility.
There was a fistula on the labial gingiva between tooth lower left
lateral incisor (#23) and #24. Periapical radiographic examination
revealed that tooth #24 had notable periapical radiolucency and
abnormal root canal structure. The root length was approximately
two-third of the symmetric right incisor. Two apparent root canals
(outer and inner) with open apical foramina were observed [Table/
Fig-1a]. Cone Beam Computed Tomography (CBCT) examination
confirmed that there was a bulge on the lingual surface in the upper
part of the root [Table/Fig-1b]. The root canal of the invagination
was separated from the circular external root canal [Table/Fig-1c].
Tooth extraction and mandibular removable space maintainer was
suggested to the parents based on the severe infection and short
tooth root. The length of the extracted abnormal tooth was about
20 mm and had a bulging root [Table/Fig-1d].

[Table/Fig-1]: Radiographic and CBCT images and photographs of the malformed
left mandibular central incisor with dens invaginatus; a) Periapical radiograph; b,c)
CBCT images in a cross-section and sagittal plane; d) Post extraction specimen of
mandibular cental incisor.

The Haemotoxylin and Eosin (H&E) staining showed invaginated
enamel with a very thin layer of a dentin-like structure in the center
of the malformed tooth [Table/Fig-2a]. Typical pulp cellular features
were observed in the outer canal [Table/Fig-2b]. In the inner canal,
stratified squamous epithelial hyperplasia formed nests while
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epithelial pegs formed the serration. The tissue in the apical end
resembled typical granuloma. There were large amounts of plasma
cells and lymphocyte infiltration and dilated blood vessels along with
fibrous connective tissue [Table/Fig-2c,d].

d

photograph of the malformed left

sketch and
mandibular central incisor with dens invaginatus (H&E staining); a) Enamel
and dentin-like structure in the invaginated region (4X); b) Pulp in the outer

[Table/Fig-2]: Histologic

root canal (10X); c) Stratified squamous epithelium with the blue arrow
indicating the epithelial pegs in the inner canal (4X); d) A magnified view of
the boxed region in C, with the red arrow indicating the plasma cell (40X).
E: Enamel; D: Dentin; P: Pulp; Pr: Predentin; Od: Odontoblast; Cf: Cell free zone; Cr: Cell rich
zone. Scale bar: (A, C) 200 pm; (B) 100 pm; (D) 50 pm.

DISCUSSION

Dens invaginatus which is a developmental abnormity involves
the invagination of accessory enamel into the dental papilla prior
to dental tissue calcification, producing a tooth-like structure in
the future pulp chamber [1]. DI was classified into three types by
Oehlers FA [2]: Type |, invagination confined to the crown; Type I,
invagination which probably contain abnomal enamel may distent
and extend beyond the Cementoenamel Junction (CEJ); and Type
IIl, invagination penetrating the root and exhibiting a second foramina
in the apical third, or penetrate the lateral radicular region (direct
communication with PDL). In severe DI, the Hertwig’s epithelial
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root sheath folds into the developing root, leading to production
of enamel and dentin within the root [3]. The prevalence of DI is
reported to be 0.04-10% in the general population, which is most
common in the permanent maxillary lateral incisor [4,5].

The aetiology of DI malformation remains unclear and controversial.
Several factors have been suggested to cause DI, including
infection, trauma, genetic factors, growth pressure of the dental
arch, rapid and aggressive proliferation of a part of the internal
enamel epithelium invading the dental papilla, focal failure of growth
of the internal enamel epithelium, fusion of two tooth germs, and
distortion and subsequent protrusion of the enamel organ during
tooth development [6,7].

In this case, the most possible pathogenic factor contributing to
the malformation of the mandibular central incisor could be dens in
dente Type lll, which is the most serious type of DI.

With regard to the formation of granuloma at the tooth root in this
case, we speculated the probability of a communication between
the periapical tissues and the cavity of the invagination as well as the
apical papilla due to the deformed root, which might further cause
the bacteria and toxin to enter the periapical tissue and induce the
infection.

In the clinic, the diagnosis of malformed teeth is difficult and
complicated, yet important for preparing the treatment plan. As a
particularly important and useful tool to study the complexity and
variability of canal systems, CBCT is a technologically sophisticated,
reliable, non invasive imaging technique with a high degree of
visualisation [8,9]. Early detection facilitates the diagnosis, control,
and treatment of malformed teeth. If the condition is detected
before complete eruption of the tooth, the removal of gingival tissue
to facilitate cavity preparation and restoration may be indicated [10].
However, in this case, it was difficult to detect this condition in the
early stages due to the normal shape of the erupted crown without
any symptoms.

Approaches for management of DI include prophylactic treatment,
apexification, endodontic treatment, retrograde periapical surgery,
intentional reimplantation, or extraction, depending on the severity
of the case [11]. For teeth that have to be extracted because of
extremely severe periodontal lesions or a very complicated root canal
curvature, histological assessments will enrich our understanding of
the development of tooth anomalies.
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If DI is associated with necrosis or apical periodontitis, endodontic
treatment both in the DI and the main canal is usually recommended,
as communication between the canals may affect the prognosis.
However, this case report highlights that in Type lll, the infection
could come from the invaginatus canal rather than from the main
canal which contains normal dental pulp.

CONCLUSION

Dens invaginatus is one possible reason to lead to the periapical
periodontitis of abnormal teeth. When the invagination is clearly
separated from the main canal, appropriate minimally invasive
treatment would be chosen individually for the DI and leave the main
canal pulp undisturbed.
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