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Background

Dens in dente represents developmental anomaly of tooth structure, 
characterized with different depth of invagination lined with either 
enamel or cementum, and associated with different clinical and 
roentgenological features [1, 2, 3, 4, 5, 6]. In most clinical cases such 
anomaly could be found among maxillary anterior teeth [6].

Previously it was reported that prevalence of dens invaginatus may 
vary in the range of 0,3-10% [7], but in Colak et al. study authors 
reported tooth prevalence level equal to 0,008%, while person 
prevalence level – 0,17% [8]. 

Updated data regarding dens in dente prevalence shown 26% 
prevalence of dens invaginatus among 1621 observed maxillary 
incisors of young Israeli population. It was also noted that the 
prevalence of dens in dente among examined patients sample was 
higher than among analyzed maxillary incisors sample (47% vs. 37%), 
while also 90% of teeth with dens invaginatus accounted for Type I 
by Oehlers classi  cation [6]. 

Cone-beam computed tomography-based study demonstrated 
13.5% prevalence of dens in dente, while author also mentioned 
that such anomaly highly associated with asymptomatic apical and 
lateral periodontitis [9]. On the other hand, study of Hedge et al. 
reported 1.1% prevalence of dens invaginatus among Western Indian 
population using cone-beam computed tomography method for 
pathology detection [10]. In the only available systematic review of 
Alexoudi V.-A. et al., which included analysis of 28 studies, prevalence 
of dens-invaginatus was reported to be in the range of 0.3-26% [4].

Different variations within possible con  gurations of dens 
invaginatus were previously described in literature, based on which 
even additional classes for Oehlers classi  cation were proposed. Gul 
et al. presented a case of so-called IV class of dens in dente, which is 
characterized by invagination extension into pulp chamber beyond 
cementoenamel junction level with further communication apically 
and laterally at the periodontium by the pseudoforamen [11]. Moreover, 
coronal and radicular types of dens in dente were also described in 
the literature [7]. Clinically dens invaginatus may be associated with 
dilated crown, microdontia, talon cusp or dens evaginatus, labial 
groove, palatal groove or pit, barrel- or cone-shaped teeth [7].

Such diversity of dens invaginatus arguments the need for adapted 
advanced treatment, which could guarantee further successful 
outcome at long-term perspective. 

Considering the prevalence levels of dens invaginatus, complexity of 
its possible anatomical con  guration, and de  ciency of standardized 
treatment approaches, systematization of available treatment options 
seems to be relevant and contemporary, while analysis of such in 
different clinical scenarios could help clinicians to choose the most 
acceptable therapeutic algorithm for speci  c clinical conditions.

Objective

To methodize available treatment options for dens invaginatus 
in systematic manner and analyze suitability of such for different 
clinical scenarios.
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Abstract

Background. Dens in dente represents developmental anomaly of tooth structure, characterized 
with different depth of invagination lined with either enamel or cementum, and associated with 
different clinical and roentgenological features.

Objective. To methodize available treatment options for dens invaginatus in systematic manner 
and analyze suitability of such for different clinical scenarios. 

Materials and Methods. Aggregation of data regarding treatment options for dens invaginatus 
cases was provided through literature search within Pubmed Central and PubMed databases. 
Literature review was provided in accordance to the available guidelines. 

Results. Provided literature review helped to establish four main strategies of treating 
teeth with present dens invaginatus anomaly: 1) preventive treatment (with no endodontic 
intervention); 2) preventive treatment (with endodontic intervention only in invaginated canal); 3) 
treatment of dens invaginatus-associated complications (with endodontic treatment of original 
and invaginated canals); 4) complex treatment of dens invaginatus-associated complications, 
which includes not only root canal treatment, but also periodontal treatment and other potential 
treatment options, such as extraction. 

Conclusion. Dens invaginatus represents several clinical challenges during the treatment 
related with type of structural anomaly due to the Oehlers classi  cation, variability of its 
con  guration, depth of invagination and its localization within coronal or root portion of tooth, 
proximity to the pulp and pretreatment pulp and periodontium vitality conditions, while also 
with periapical status in means of apex size and thickness of root residual walls.
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Materials and Methods

Literature search
Aggregation of data regarding treatment options for dens 

invaginatus cases was provided through literature search within 
Pubmed Central (https://www.ncbi.nlm.nih.gov/pmc/) and PubMed 
(https://pubmed.ncbi.nlm.nih.gov/) databases using the following 
combinations of Mesh-terms:

• ("dens in dente"[MeSH Terms] OR ("dens"[All Fields] AND 
"dente"[All Fields]) OR "dens in dente"[All Fields] OR ("dens"[All Fields] 
AND "invaginatus"[All Fields]) OR "dens invaginatus"[All Fields]) AND 
("therapy"[Subheading] OR "therapy"[All Fields] OR "treatment"[All 
Fields] OR "therapeutics"[MeSH Terms] OR "therapeutics"[All Fields])

• ("dens in dente"[MeSH Terms] OR ("dens"[All Fields] AND 
"dente"[All Fields]) OR "dens in dente"[All Fields] OR ("dens"[All Fields] 
AND "invaginatus"[All Fields]) OR "dens invaginatus"[All Fields]) AND 
("guideline"[All Fields] OR "guidelines as topic"[MeSH Terms] OR 
"guidelines"[All Fields])

• ("dens in dente"[MeSH Terms] OR ("dens"[All Fields] AND 
"dente"[All Fields]) OR "dens in dente"[All Fields] OR ("dens"[All Fields] 
AND "invaginatus"[All Fields]) OR "dens invaginatus"[All Fields]) AND 
"update"[All Fields] [12].
Google Scholar (https://scholar.google.com/) search was applied for 
identi  cation of texts, which are potentially could be related with 
the objective of the study, but not indexed within above mentioned 
databases. No limitations or  lters were used regarding year of 
publication, article attribute, article type and journal, while  lters 
for articles only in English were applied with availability of at least 
article’s abstract. 

Primary aggregated publications cohort was reduced after analysis 
of titles and abstracts, and further optimized after categorization 
of information presented in the full texts due its compliance or 
non-compliance with formulated research objective. Only those 
publications that represent data regarding treatment options for 
dens invaginatus clinical cases and discuss suitability of different 
treatment approaches for various clinical scenarios were included 
into the  nal sample of articles, which undergone further qualitative 
content-analysis.

Literature review was provided in accordance to the available 
guidelines [13, 14, 15]. 

Results

Overall 26 publications were included for literature review 
regarding available treatment options for dens invaginatus, which 
included following: 

• clinical implications and antimicrobial endodontic treatment 
considerations for dens invaginatus cases [2] – 1 article;

• diagnostic and treatment guidelines of dens invaginatus for 
practicing dentists in form of literature review [3, 5, 32, 33, 34] – 5 
articles;

• update on the diagnosis and treatment of dens invaginatus [7] – 1 
article;

• diagnostic and therapeutic approaches for dens in dente in form 
of case report with or without associated literature review [16, 17, 18, 
19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 35, 36, 37] – 18 articles;

• diagnostic and therapeutic approaches for dens in dente in form 
of case series with or without associated literature review [31] – 1 
article;

Discussion

Primary teeth with dens in dente could be extracted if associated 
periapical lesions may provoke complications regarding germ of 
adjacent permanent tooth [7]. In several presented cases extraction 
may also be considered as treatment option if problematic tooth 
was characterized with impaction, crowding or was presented as 
supernumerary tooth [7].

For Type I dens invaginatus different sealing approaches could 
be used depending on the initial depth of invagination. Shallow 

invaginations may be sealed with  owable composite, while such 
with clinically signi  cant depth may be sealed by  owable composite 
and covered with composite resin restoration over  owable one, if 
there is signi  cant distance between invagination’s  oor and the 
pulp chamber. If latter distance is de  cient indirect pulp capping 
procedure with further composite  lling may be considered as 
treatment option [16]. If the entrance of the invagination is too small 
and restricts the admittance of  owable composite,  ssure sealant 
could be used as an alternative [7].

Clinical signs of pulp necrosis argument the need for root canal 
treatment of teeth with dens invaginatus even if Type I was detected. 
If limited pulp in  ammation is present within the tooth with Type I 
dens invaginatus and immature apex there is also an option for vital 
pulpotomy [17]. Coraini et al. reported case of Type I dens invaginatus 
treatment by  ap surgery and preventive MTA  lling of invagination 
due to the present deep periodontal pocket and vital pulp status 
within original root canal [18].

Under the absence of pulp affection signs decayed tissue 
excavation, indirect pulp capping and further composite restoration 
could be provided for Type II invaginations. Before the invagination 
sealing prepared cavity should be disinfected through chlorhexidine 
or 1% sodium hypochlorite irrigation [17]. If pulp status is vital MTA 
and glass ionomer cements also may be used as a  lling material 
for Type II invaginations due to its biocompatibility, with further 
composite restoration [7]. Clinical case of dens invaginatus  lling 
with glass ionomer cement demonstrated on Figure 1. 

Figure 1. Filling of dens invaginatus with glass ionomer cement 
and further covering by composite restoration. No endodontic 
treatment was provided for main canal (X-rays images provided 

from clinical practice of Dr. Volodymyr Fedak)

Nevertheless, most of Type II dens in dente associated with 
either irreversible pulpitis or pulp necrosis, which makes root canal 
treatment inevitable.

Ukrainian Dental Journal, UDJ · 1 (2022) · 37 42Volodymyr Fedak
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In Zhu et al. update on dens in dente treatment authors 
recommended to remove invagination if such extends to the level 
of middle or apical third of the root during endodontic treatment. 
Invagination removal could be provided by the ultrasonic tips, K- or 
H-  les, or  ssure bur [7].

In Type III dens invaginatus only false canal could be independently 
endodontically treated if dentist could diagnose the vitality of the pulp. 
Such approach may be categorized as preventively-oriented. If during 
the diagnostic procedure any signs of irreversible pulp complications 
could be identi  ed, then endodontic treatment for both (false and 
original) canals should be provided. Dentists also should be aware 
of so-called peri-invagination periodontitis, during which treatment 
should not interfere healthy pulp status within original root canal [17].

Independently of the type of invagination endodontic treatment of 
teeth with dens invaginatus require accurate analysis of the clinical 
conditions and root morphology con  guration to receive successful 
result of iatrogenic intervention [2, 7, 17, 18].

Pulpal complications related with dens invaginatus may developed 
either in teeth with completed root development or in teeth with 
incomplete root development. If endodontic treatment due to the 
dens in dente complications is needed before full apex closure 
than specialist should choose between apexi  cation with the use 
of MTA or biodentine, or traditional gutta-percha obturation. Also, 
several apexi  cation approaches were described during endodontic 
treatment of teeth with dens invaginatus [19]. Nevertheless, it should 

be kept in mind that apexi  cation of the invaginated canal in means 
of forming hard tissue barriers in most cases is unsuccessful if the 
invagination projects laterally to main canal [7]. Such prognosis 
may be caused by the de  cient regenerative capabilities of the cells 
located in the region of pseudo-foramen. If the invagination located 
centrally to original canal, apexi  cation of both of them may be 
successful, because both of the communicate with the periodontal 
ligament in the root zone which remain under development [7]. 

In adequate infection control pulp revascularization of 
endodontically treatment teeth with dens invaginatus may be assumed 
as potential treatment option [20, 21, 22]. In Kaya-Büyükbayram 
et al. case report revascularization protocol was modi  ed, since 
author provided instrumentation within only invaginated Type III 
canal, while original root canal was not exposed [23]. Narayana et 
al. described successful results of revascularization procedure after 
removal of dens out of the trunk of the main root [21].

In some cases, invagination could be totally removed, thus 
creating one large endodontic environment, which further should be 
treated due to the main principles of root canal instrumentation and 
irrigation [16]. Such approach has been named anatomical redesign or 
anatomical modi  cation, and especially useful in cases of secondary 
endodontic treatment or when the original con  guration of dens in 
dente challenges adequate instrumentation, disinfection and sealing 
of root canal [17, 24]. Examples of dens invaginatus treatment by 
anatomical redesign technique demonstrated on Figure 2 and 3.

Ukrainian Dental Journal, UDJ · 1 (2022) · 37 42Volodymyr Fedak

Figure 2. Treatment of dens invaginatus by technique of anatomical redisign: removal of the invagination and forming one wide 
endodontic space, root canal treatment and obturation with MTA; recall in 2 years demostrates successful results of treatment 

(X-rays images provided from clinical practice of Dr. Volodymyr Fedak)

Figure 3. Treatment of dens invaginatus by technique of anatomical redesign: forming connection between lingual pulp horn and dens invaginatus, 
root canal treatment and obturation with guttapercha (clinical photo and X-rays images provided from clinical practice of Dr. Volodymyr Fedak)



40

In recent years such material as collagen membrane has been 
proposed to be used as apical barrier during non-surgical root canal 
treatment of teeth with open apex and immature root development 
[25, 26]. Also, platelet-rich  brin has been used as apical barrier 
during Oehlers Type II dens invaginatus treatment, while root canal 
was  lled with Biodentine after invaginated hard tissue mass removal 
[27]. Mohan et al. expand such protocol by adding freeze-dried 
demineralized bone graft to  ll bone defect at the periapical area of 
tooth with radicular dens invaginatus associated complications [28].

Few cases demonstrated possibilities of using guided endodontic 
approach for dens invaginatus treatment [29, 30].

Well organized treatment  owcharts for different types of dens 
invaginatus are presented in the publication of Zhu et al., where 
author had structured all the needed information not only for 
Oehlers’ 3 types of dens in dente, but also for crown and root types 
of pathology [7]. For the root-type dens invaginatus such treatment 
options, as endodontic intervention, periapical surgery, replantation 
or extraction may be considered [7].

Based on comprehensive case series it was proposed to extend 
classical Oehlers classi  cation by adding three additional subtypes 
for Type II dens in dente considering different depth of invagination 
(to the coronal third of the root, to the middle third of the root and 
to the apical third of the root) [31]. Authors argumented the need for 
the additional division within originally proposed classi  cation due 
to the diversity of treatment approaches, which could be applied to 
different case scenarios; and even though the  nal treatment plan 
is case-dependent, preliminary intervention protocol should be 
developed based on the CBCT results [31]. Authors recommended 
conservation of endoenvironment with thermoplasticized within 
main root canal and MTA within invagination, if depth of such reach 
coronal third or middle third of the root [31]. If the invagination 
extends to the apical third of the root then revascularization may be 
considered for immature teeth (when thickness of root walls is less 
than 1 mm), while effective apical seal may be obtained by root end 
 lling and further obturation [31].

Extraction also remains a treatment option, even though biological 
argumentation of such for dens in dente cases is case dependent. 
It is worth to mention that extraction was considered as preferred 
method for dens invaginatus treatment until 1970’s due to the 
challenges associated with prognosis of endodontic treatment [17; 
32]. In clinical guidelines for dens invaginatus treatment extraction 
as targeted intervention option could be considered for mesiodens, 
non-restorable tooth, excessively wide apex cases, and also when 
provided endodontic and/or surgical treatment has failed [32].

Based on the provided state of art literature review regarding 
available treatment options for dens invaginatus cases following 
clinical and roentgenological key aspects should be taken into 
consideration before choosing algorithm of intervention: 

1) type of dens in dente (due to Oehlers classi  cation, coronal or 
root type); 

2) depth of invagination (to the coronal third of the root, to the 
middle third of the root or to the apical third of the root); 

3) proximity of the invagination to the pulp; 
4) projection of invagination regarding main root canal (laterally 

or centrally);
5) size of hard dental tissue aggregation that forms invagination;
6) possibility to provide adequate endodontic treatment and 

obtain suf  cient infection control;
7) pulp vitality status and presence/absence of peri-invagination 

periodontitis;
8) apex size, developmental condition of the apex and thickness of 

root residual walls;
9) accessibility of all needed instruments and materials for 

preplanned treatment;
10) success of previously provided or initiated treatment [7, 17, 33, 

34, 35, 36, 37].
Provided literature review helped to establish four main strategies 

of treating teeth with present dens invaginatus anomaly: 1) preventive 
treatment (with no endodontic intervention); 2) preventive 
treatment (with endodontic intervention only in invaginated 
canal); 3) treatment of dens invaginatus-associated complications 
(with endodontic treatment of original and invaginated canals); 4) 

complex treatment of dens invaginatus-associated complications, 
which includes not only root canal treatment, but also periodontal 
treatment and other potential treatment options, such as extraction. 
In some cases, realization of above-mentioned strategies may be 
consecutive, while in real-life clinical practice dentist should provide 
case-dependent treatment choosing the most appropriate strategy 
and adapting previously described guidelines and recommendations 
to the speci  c individual clinical conditions.

Conclusions

Dens invaginatus represents several clinical challenges during the 
treatment, which are related with type of structural anomaly due to 
the Oehlers classi  cation, variability of its con  guration, depth of 
invagination and its localization within coronal or root portion of 
tooth, proximity to the pulp and pretreatment pulp and periodontium 
vitality conditions, while also with periapical status in means of apex 
size and thickness of root residual walls. 

Relevant strategies of dens invaginatus treatment could be 
characterized as preventive regarding risk of possible complications, 
nevertheless different treatment options associated with various 
intervention levels. Even though treatment of dens invaginatus 
in most situations is case-dependent, but dentist should take into 
account available considerations and guidelines, which further may 
be adapted to the individual clinical conditions.
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