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INTRODUCTION
Dens invaginatus (DI) is a common 
dental developmental anomaly in 
the maxillary lateral incisors with 
a frequent bilateral prevalence (1). 
The term “Dens invaginatus” was 
coined by Hallet in 1953 who also 
introduced the first classification. 
This classification was later rear-
ranged by Oehlers in 1957 (2) [as 
stated by Alani et al. (3)] (Table 
1). Literature shows a prevalence 
ranging from 0.04% to 10% (3, 4). 
These variations are mainly attrib-

uted to the methodological differences in cohort studies, the identification criteria and diagnostic 
difficulties (5).

According to Ridell (6), the prevalence of type II DI is 79%, whereas types I and type III are 15% 
and 5% respectively. Although the aetiology of DI remains controversial and unclear, the depth 
of invagination dictates the morphology of the tooth from being an accentuated lingual pit to a 
severely malformed invagination. The presence of invagination makes the tooth more susceptible 
to carious lesions, pulpal infections and associated periodontal inflammation (2, 7-10). Due to the 
complex morphological variations, DI requires an early diagnosis although this rarely happens 
since it is mostly detected only when the patient presents with a large associated periapical lesion. 
Furthermore, the treatment of teeth affected by DI is fraught with difficulty.

This report aims to present different forms of DI type II, and propose subtype modification of 
Oehler’s classification that would aid in proper diagnosis and treatment plan of this anatomy.

• The altered morphological patterns of dens invagi-
natus and the varied treatment protocols followed 
by the clinicians worldwide has been discussed.

• The categorization of Oheler’s DI Type II into 3 types 
will enable the clinicians to better understand and 
manage the treatment protocol such cases.

• The use of cone beam computed tomography 
(CBCT) and dental operative microscope (DOM) in 
identifying and managing the anatomical variation 
of invaginatus were emphasised.

HIGHLIGHTS

Dens invaginatus (DI) is one of the most common developmental anomalies observed in maxillary lateral in-
cisors. An early diagnosis requires thorough clinical knowledge, advanced radiographic evaluation as well as 
the use of cone beam computed tomography (CBCT) and dental operating microscope (DOM), dictates the 
successful endodontic management of such teeth. A total of 7 cases with (DI) in maxillary lateral incisors were 
collected from dental practitioners worldwide, analysed and reported in the present case series. Our aim was 
to analyse and understand the various morphological patterns of DI in maxillary lateral incisors with their 
varied treatment protocols employed worldwide. This article illustrates the aberrant morphological patterns 
and the diverse treatment protocols followed by the clinicians worldwide. The use of biomaterials enhances 
post-operative healing. Further, a modification in the existing classification has been proposed in this report 
which would enable the clinicians to easily diagnose, categorise and effectively manage DI. The different 
treatment protocols employed for the management of DI has been discussed and the use of CBCT and DOM 
in identifying and managing the anatomical variation of DI were emphasised.
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Case 1: India (Fig. 1 a-e)
Tooth #22 presented with a necrotic pulp, a periapical radiolu-
cency and a sinus tract. Cone beam computed tomography 
(CBCT) scan (Myray iRYS, Cefla SC, Bologna, FSV 90 Kv, field of 
view (FOV) 8 x 5 cm, voxel size of 0.300 mm) was taken to ana-
lyse the morphological alteration. Three separate canals were 
identified and treated. The canals were negotiated by hand K-
files (Mani, Tochigi, Japan) using balanced force technique and 
enlarged to size 30. Further chemo-mechanical preparation 
was carried out using rotary files in brushing motion to pro-
taper F3 (Protaper, Dentsply Sirona, Ballaigues, Switzerland), 
with intermittent 5.25% NaOCl irrigation.

On the second visit, the sinus tract had healed. After thorough 
irrigation, the main canal was obturated by warm vertical 
compaction with Gutta Percha and AH Plus sealer. The distal 
invagination was packed and condensed with mineral triox-
ide aggregate (Grey MTA) using MTA carrier (GDC, Hoshiarpur, 

CASE PRESENTATION
This report follows the preferred reporting items for root and 
canal anatomy in the human dentition (PROUD 2020) (11). A to-
tal of 7 cases of DI constitutes this case series collected from 4 
countries (Colombia, Hungary, India, Oman); with patient details 
and initial diagnosis given in Table 2. An informed consent was 
obtained from the patients who had reported for treatment. 
Though there were similarities in diagnosis and invagination 
patterns, the treatment protocol followed in each center dif-
fered. Some steps were common such as rubber dam applica-
tion, modified access preparation under local anesthesia, explo-
ration using DG16, troughing using ultrasonics, magnification 
using dental operating microscope, disinfection with copious 
irrigation with 5.25% sodium hypochlorite (NaOCl), final rinse 
with 17% (Ethylenediaminetetraacetic acid) EDTA, and calcium 
hydroxide (CH) intracanal medication (ICM). The manufacturer 
details of the products used have been mentioned in Table 3. 
The other details of treatment protocols are given below:

TABLE 1. Modified Oehlers’ classification of Dens Invaginatus

Type I The invagination, which is enamel lined is of minor form. No change
 It is confined within the crown of the tooth and does
 not extend beyond about the level of the external
 amelocemental junction.
Type II The enamel-lined invagination invades into the root IIA Invaginations extending up to the coronal third of the root canal
 but remains confined within it as a blind sac. There IIB Invaginations extending up to the middle third of the root canal
 may, however, be a communication with the pulp. IIC Invagination extending up to the apical third of the root canal.
 The invagination may or may not be grossly dilated.
Type IIIA Invagination extends through the root communicating No change
 laterally with the periodontal ligament via
 pseudo-foramen.
Type IIIB Invagination extends through the root communicating
 with the periodontal ligament via apical foramen.
 It usually does not involve the pulp.

TABLE 2. Preliminary details of dens cases from different parts of the world

Age/sex Country Tooth Morphology Type of Periapic-al Sinus Investigation CBCT Diagnosis 
  no  dens* lesion tract

27/M India 22 Mesially tilted II + + No response Yes-Small Pulp necrosis
   crown with a     FOV with asymptomatic
   deep depression      apical
   on palatal surface      periodontitis
25/F India 22 Rotated peg II - + No response Yes-Small Pulp necrosis
   shaped     FOV with laterally
         perforating
         inflammatory
         internal resorption
13/M Hungary 12 Peg shaped II + + No response Yes-Small Symptomatic
        FOV apical periodontitis
13/M Hungary 22 Peg shaped II + + No response Yes-Small Symptomatic
        FOV apical periodontitis
25/M Colombia 12 Conical  IIIB + - No response Yes Pulp necrosis with  
         asymptomatic   
         apical periodontitis 
12/M Colombia 12 Conical  IIIB + + Normal Yes Normal pulp with  
         chronic apical   
         abscess
45/F Oman 22 Barrel shaped IIIB + + No response - Pulp necrosis

*Type/classification of dens invaginatus based on Oehler's classification, CBCT: Cone beam computed tomography, FOV: Field of view
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India) and Buchanan pluggers (Sybron Endo, Kerr Dental, 
Canada). The mesial invagination was filled by single cone ob-
turation using AH Plus Sealer and GP (30/.06). The orifice was 
then sealed with resin composite.

A week later, a direct resin composite restoration was done for 
aesthetic management of the spacing between 21 and 22. The 
1-year recall radiographic view showed complete resolution of 
the periapical radiolucency.

Case 2: India (Fig. 1 f-k)
Tooth 22 showed evidence of an internal resorptive defect at 
the junction of the middle and apical thirds of the root, perfo-
rating laterally on the disto-palatal aspect with a lateral radi-
olucency which was evident on the CBCT images (New time 
cone beam 3D imaging, Cefla SC, Bologna, FSV 90 Kv, FOV 5x 
5 cm, voxel size of 0.150 mm). Mechanical instrumentation 
was carried out up to F2 rotary file followed by circumferen-
tial hand filing with 40 K-file. Copious irrigation with activation 
using the EndoActivator (Dentsply Sirona, Canada) was done. 
Intracanal medicament was placed for two weeks, at which 
time the tooth was asymptomatic. Obturation was done us-
ing ProTaper F2 size master cone (Dentsply India Pvt. Ltd, 
Gurgaon, Haryana, India) using the sectional technique to the 

apical level of the resorptive defect. The rest of the canal was 
sealed with MTA. After 24 hours, the access cavity was sealed 
using short-fiber reinforced resin composite with a covering 
layer of hybrid resin composite restoration.

Case 3: Hungary (Fig. 2 a-e)
Tooth #12 presented with one large root canal with a palatally 
located DI. The treatment was carried out in 3 sessions. Using 
CBCT (CS81003D, Carestream, Onex Corporation, Toronto, On-
tario, Canada, FSV 90 Kv, FOV 5×5 cm, 0.075 mm) as a guide, 
the access cavity was initiated from the palatal for the DI with a 
secondary access from the buccal aspect to the apical region. 
The apex was scouted, working length determined and canal 
was instrumented using hand K-files up to size 70. Alternate 
activated irrigation was done using negative pressure irriga-
tion and activated using a sonic device. The canal was dried 
using paper points and bleeding was induced using hand K- 
file reaching 1 mm beyond the WL. Biodentine (Septodont, 
Lancaster, PA, USA) was placed over the blood clot at the coro-
nal third of the root canal and covered by glass-ionomer ce-
ment. During the same visit, a glass-fiber post (Nordic Glasix, 
Montreux, Switzerland) was luted with Rely-X Unicem (3M 
ESPE, USA) into the canal and the tooth was restored with a 
resin composite restoration. The 2-years follow up showed the 

Figure 1. Type II DI cases: Case 1 depicts Type IIA root canal configuration (a) and its management (b-d) with 1 year follow up radiograph showing 
resorbed sealer (e); Case 2 depicts Type IIB root canal configuration (f, g) and its management using sectional obturation apical to the resorptive 
defect (h) and MTA obturation in remaining root canal space including resorptive defect (ı) post obturation and post- op radiograph (j, k)

a

f

b

g

c

ıh

d

j

e

k

Figure 2. Type II DI cases: Case 3 depicts Type IIC root canal configuration (a) and its management using revascularization technic (b) followed by 
luting of glass fiber post (c) with  1 year follow up radiograph (d) and comparative preop and postop follow up photographs (e) Case 4 depicts Type 
IIC root canal configuration (f, g) and its management via placement of collagen and biodentine with post op and 3 years follow up radiograph (h)

a

f

b

g

c

h

d e
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tooth to be asymptomatic, and an increase in root length and 
dentine wall thickness was evidenced radiographically.

Case 4: Hungary (Fig. 2 f-h)
The treatment of tooth 22 was carried out in 8 appointments. 
Since the DI was mainly communicating in the root, the tooth 
was preserved more coronally which was evident in the CBCT 
images (CS81003D, Carestream, Onex Corporation, Toronto, 
Ontario, Canada, FSV 90 Kv, FOV 5×5 cm, 0.075 mm). After me-
chanical instrumentation, double antibiotic paste containing 
ciprofloxacin and metronidazole was used as an intracanal 
medicament in the first session, while CH was used and re-
plenished for the next 3 appointments. A membrane of colla-
gen (Gelatemp, Coltene, Whaledent, USA) was placed before 
canal filling the apical portion of the root canal, upon which a 
layer of Biodentine (Septodont, Lancaster, PA, USA) and then 
glass ionomer was filled. A glass-fiber post (Nordic Glasix, 
Montreux, Switzerland) was then luted with Rely-X Unicem 
(3M ESPE, USA) and core build up was done using short fiber 
resin composite and hybrid resin composite. At 3-year follow 
up, the patient was asymptomatic and the recall radiograph 
shows bone healing.

Case 5: Colombia (Fig. 3 a-e)
Tooth 12 displayed DI with radiographic evidence of internal 
resorption demonstrated using CBCT (3D Accuitomo 170, 
Morita, USA, FSV 90 Kv, FOV 5×5 cm, 0.080 mm). The irregular 

canal and the invagination were instrumented using hand and 
rotary files, disinfecting intermittently with 5.25% NaOCl, acti-
vated using ultrasonics (Satelec Acteon, Merignac, France). In-
tracanal medicament was then placed for 2 weeks, after which 
obturation was done by warm vertical compaction with gutta 
percha and Topseal sealer. Endodontic microsurgery with root 
resection, retro-cavity preparation (E31D, NSK, Japan) and 
MTA filling was performed after 3 months to enhance the api-
cal seal. The one-year recall shows complete bone healing.

Case 6: Colombia (Fig. 3 f-j)
CBCT of tooth 12 displayed 3 invaginations evident on CBCT 
(3D Accuitomo 170, Morita, USA, FSV 90 Kv, FOV 5×5 cm, 0.080 
mm); of these 2 were minor and were restored with resin com-
posite. The larger canal was instrumented with a reciprocat-
ing system (R40, VDW, Munich, Germany) disinfected and In-
tracanal medicament was placed. Temporary seal of Coltosol 
(Coltene Whaledent, OH, USA) was given and the patient was 
recalled after 2 weeks. Teeth 11 and 21 were also necrotic and 
presenting apical radiolucencies.

On the second appointment, a sinus tract was still observed. 
Mechanical instrumentation was increased up to file size R50. 
The apical portion of the canal was instrumented manually 
up to ISO 110 K-file, disinfected and finally cleaned with XP-
endo Finisher. MTA was packed in the apical third, confirmed 
radiographically and the patient was recalled a week later for 

Figure 3. Type III DI cases and their management. 3 type III DI cases associated with large periapical lesions treated surgically (a-d), Non-surgical 
root canal treatment with warm vertical compaction (f-ı) and nonsurgical multi-appointment treatment with MTA apical plug and FRC post place-
ment (k-p). Follow up after a year shows favorable healing (e, j, q)
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final obturation with thermoplasticized GP. Coronal seal was 
ensured using glass ionomer cement followed by composite 
resin. Three months later, complete healing of soft tissues was 
observed. During this period endodontic treatments of teeth 
11 and 21 was performed uneventfully. At 6 months, the pa-
tient remained asymptomatic and start of bone healing was 
observed radiographically in 12. The patient was reviewed 
again over time (1 year).

Case 7: Oman (Fig. 3 k-q)
Tooth 22 with evidence of sinus tract had three separate en-
trances when accessed. After WL determination, the canals 
were instrumented up to size 25/.06, irrigated with 5.25% 
NaOCl and temporized with intracanal medicament and 
Cavit G. The patient, however, did not report back until after 6 
months at which time, the tooth was found to be symptomatic 
with the sinus still present. The thin intercanal septa were re-
moved and the now single canal was cleaned thoroughly 
using 5.25% NaOCl with passive ultrasonic activation, Intra-
canal medicament placed and access cavity sealed with glass 
ionomer cement. At the next visit, the patient was asympto-
matic and the sinus had healed. After thorough cleaning of 
the canal to remove the Intracanal medicament completely, 
obturation was done with a 4mm apical plug of white MTA. A 
wet paper point was then placed over the MTA to allow it to 
set. At the recall visit, the paper point was removed and the 
rest of the canal was restored with 2 fiber posts and dual cure 

resin composite restoration. The 2-year recall radiographic 
view shows reduction of the periapical radiolucency with no 
clinical symptoms.

DISCUSSION
During the morpho-differentiation phase of the tooth, an al-
teration in the proliferation within the enamel organ leads to 
the ingrowth of connective tissue through the dental papilla 
(12). This disrupts the ecto-mesenchymal signaling and causes 
in-folding of the enamel organ and cessation of further growth 
(13, 14). This developmental process may occur at different 
levels leading to variations in the morphological pattern of the 
dens, that will in turn dictate the treatment procedure.

According to literature, Ridell (6) reported that type I is the 
second most prevalent variant of DI. Since this invagination 
is superficial and partially involves dentine, it remains often 
undetected. A basic restorative procedure is the treatment of 
choice for the management of these cases.

Type II DI is the most commonly found morphological alter-
ation (6). It is also noted that these remain undetected due to 
lack of symptoms in such teeth. De Smit (9) analyzed histo-
logically 6 invaginated human maxillary incisors and reported 
that there was a structurally uniform layer of enamel present 
between dentine and the invaginated inner connective tis-
sue layer that acts as protection, or as a portal for the entry 
for microorganisms, when it fails. Beynon (8) stated that the 

Figure 4. Different DI type II canal configurations. (a-f) Radiographs & CBCT images and post obturation radiograph depicting 3 canals in the 
coronal third (Type IIA). (g-k) Similarly type IIB with dens invading upto the middle third of the root canal. (l-p) Two type IIC canal configuration with 
dens extending to the apical thirds with 2 different treatment approach; revascularization (l, m) and Biodentine apical plug (n-p)
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enamel lining at the base of the invagination is hypominer-
alized and irregularly structured. Similarly, Bloch-Zupan (15) 
studied the structural differences and compared the compo-
sitional variation between the outer and inner enamel. The au-
thors demonstrated that the inner lining showed atypical and 
complex rod-shaped surface with honeycomb pattern and 
loss of perikymata. Chaniotis (16) also suggested that the in-
vagination may cause a loss of blood supply. Hence both types 
II and III are generally not detected until a large periapical le-
sion develops over time as a result of pulp necrosis.

Oehlers’ classification is mainly formulated based on radio-
graphic findings and it is useful in terms of clinical manage-
ment. However, the case series presented in this report shows 
that management of these types could vary based on the dif-
ferent criteria, mainly for the extension of the DI to the coro-
nal, middle or apical third of the root. Hence it is beneficial to 
undertake modifications of the existing classification based on 
the latest diagnostic tools and treatment techniques to enable 
the clinician to make an easier therapeutic decision.

The use of CBCT helps in not only identifying such invagina-
tions, but also provides a three-dimensional reconstruction of 
the anatomical variations, defects and the associated periapi-
cal lesions. It also helps to alter the patterns of access design, 
cleaning and shaping protocols, and obturation methods, as 
described in our case series.

Of the 7 cases reported, 4 showed type II invaginations, while 
3 revealed type III, where type 3 were addressed according to 
literature (Fig. 3). DI type II shows variations in the treatment 
approach depending on the extent of the invagination inside 
the root canal (Figs. 1, 2). The treatment approach differed 
where the invagination reached the apical part as compared 
to those where it did not. Also, where open apex was present 
with an apical diameter greater than ISO 110, a revasculariza-
tion procedure was preferred. Hence, the authors suggest a 
sub-categorization of Oehlers type II based on the extent of 
the invagination, to be further classified as type IIA, IIB and IIC 
(Fig. 4) with invaginations extending up to the coronal, middle 
and apical thirds of the root canal respectively (Table 1). 

It was also interesting to note that type IIC resembled type 
IIIB and present with an open apex. Based on the presence 
or the absence of the invaginated lining and how early the 
tooth gets infected, the root dentine thickness of the main 
canal may vary. Thus, the authors recommend that such con-
figurations presenting thin root canals walls (<1mm thick) be 
treated preferably using revascularization protocols to allow 
for root maturation (17, 18).

Due to the aberrant canal anatomy in DI Type III, achieving an 
intact apical seal is challenging. Therefore, a combined treat-
ment approach of non-surgical root canal treatment followed 
by root-end surgery may become indicated. In the present 
case series, similar treatment protocol was followed in case 5 
(Fig. 3 a-e).

Further, teeth with adequate root dentine thickness in both 
the DI types IIC and IIIB can be apically sealed with a tricalcium 
silicate-based material plug that would also facilitate bone re-

generation with the use of an MTA apical barrier to promote 
osteogenesis at the infected site (19-21). The root may be also 
completely filled with tricalcium silicate in case intracanal 
space is not required to retain the coronal restoration. Also, 
the management of DI Type IIA (Fig. 1 a-e) and IIB (Fig. 1 f-k) 
extending to the coronal and middle thirds can be discernibly 
altered depending on the complexity and aberrant morphol-
ogy which dictates the choice of root canal filling.

Although the treatment plan is case dependent, the treatment 
protocol needs to be addressed by the clinician after the eval-
uation of CBCT. Based on the present case series, it can be pro-
posed that for DI type IIA and IIB, there can be effective con-
servation of tooth structure with thermoplasticized root canal 
filling into the main canal and MTA orthograde filling in the 
invagination. In type IIC, based on the root maturation (open 
or closed apex) the treatment can vary from revascularization 
for immature teeth and calcium silicate-based root end filling 
for effective apical seal followed by obturation and post en-
dodontic management for closed apex.

CONCLUSION
Based on clinical findings presented in this report, further sub-
categorization of Oehlers DI type II into three subtypes rep-
resenting the extension of the invagination into the coronal, 
middle and apical third is proposed. This enables the clinicians 
to decide on the root canal technique to be used. Further, the 
root canal filling protocol for type IIIB can be standardised 
based on the apical diameter and thickness of root dentine. 

Disclosures

Acknowledgements: We would like to acknowledge Dr. Hani Ounsi for his 

valuable inputs in reviewing this article.

Informed consent: An informed consent was obtained from the patients who 

had reported for treatment.

Conflict of interest: The authors deny any conflict of interest.

Peer-review: Externally peer-reviewed.

Financial Disclosure: This study did not receive any financial support.

Authorship contributions: Concept – S.S.B., S.M.; Design – S.K., S.S.B., G.B., 

P.A.V.M., N.B., F.A.R.R., K.K.; Supervision – S.S.B., S.M., I.D.A.; Funding - S.K., S.S.B., 

G.B., P.A.V.M., N.B., F.A.R.R.; Materials - S.K., S.S.B., G.B., P.A.V.M., N.B., F.A.R.R., 

I.D.A., K.K.; Data collection and/or processing – S.K., S.S.B., G.B., P.A.V.M., N.B., 

F.A.R.R., K.K., I.D.A., S.M.; Analysis and/or interpretation – S.K., S.M.; Litera-

ture search – S.K., K.K.; Writing – S.K., I.D.A., S.M.; Critical Review – S.S.B., G.B., 

P.A.V.M., N.B., F.A.R.R., K.K.

REFERENCES
1. Grahnen H, Lindahl B, Omnell K. Dens invaginatus. I. A clinical, roentgeno-

logical and genetical study of permanent upper lateral incisors. Odontol 
Revy 1959; 10:115–37. 

2. Oehlers FA. Dens invaginatus (dilated composite odontome). I. Variations 
of the invagination process and associated anterior crown forms. Oral 
Surg Oral Med Oral Pathol 1957; 10(11):1204–18. [CrossRef ]

3. Alani A, Bishop K. Dens invaginatus. Part 1: classification, prevalence and 
aetiology. Int Endod J 2008; 41(12):1123–36. [CrossRef ]

4. Hovland EJ, Block RM. Nonrecognition and subsequent endodontic 
treatment of dens invaginatus. J Endod 1977; 3(9):360–2. [CrossRef ]

5. Tagger M. Nonsurgical endodontic therapy of tooth invagination. Report 
of a case. Oral Surg Oral Med Oral Pathol 1977; 43(1):124–9. [CrossRef ]

6. Ridell K, Mejàre I, Matsson L. Dens invaginatus: a retrospective study of pro-
phylactic invagination treatment. Int J Paediatr Dent 2001; 11(2):92–7. 

https://doi.org/10.1016/0030-4220(57)90077-4
https://doi.org/10.1111/j.1365-2591.2008.01468.x
https://doi.org/10.1016/S0099-2399(77)80067-8
https://doi.org/10.1016/0030-4220(77)90362-0
https://doi.org/10.1046/j.1365-263x.2001.00234.x


Kritika et al. Demystifying dens invaginatus EUR Endod J 2022; 7: 73-8080

7. Omnell KA, Swanbeck G, Lindahl B. Dens invaginatus. II. A microradio-
graphical, histological and micro X-ray diffraction study. Acta Odontol 
Scand 1960; 18:303–30. [CrossRef ]

8. Beynon AD. Developing dens invaginatus (dens in dente). A quantitative 
microradiographic study and a reconsideration of the histogenesis of 
this condition. Br Dent J 1982; 153(7):255–60. [CrossRef ]

9. De Smit A, Jansen HW, Dermaut L. An histological investigation of invagi-
nated human incisors. J Biol Buccale 1984; 12(3):201–9.

10. Rotstein I, Stabholz A, Heling I, Friedman S. Clinical considerations in the 
treatment of dens invaginatus. Endod Dent Traumatol 1987;3:249–54.

11. Ahmed HMA, Rossi-Fedele G. Preferred reporting items for root and canal 
anatomy in the human dentition (PROUD 2020) - A systematic review and 
a proposal for a standardized protocol. Eur Endod J 2020; 5(3):159–76.

12. Akers HF, Henderson CM, Foley MA. Diagnosis and management of a 
maxillary lateral incisor exhibiting dens invaginatus and dens evagina-
tus. Aust Endod J 2014; 40(1):32–8. [CrossRef ]

13. Ohazama A, Courtney JM, Sharpe PT. Opg, Rank, and Rankl in tooth de-
velopment: co-ordination of odontogenesis and osteogenesis. J Dent 
Res 2004; 83(3):241–4. [CrossRef ]

14. Kettunen P, Laurikkala J, Itäranta P, Vainio S, Itoh N, Thesleff I. Associations 
of FGF-3 and FGF-10 with signaling networks regulating tooth morpho-
genesis. Dev Dyn 2000; 219(3):322–32. [CrossRef ]

15. Bloch-Zupan A, Cousandier L, Hemmerle J, Obry-Musset AM, Maniere 
MC. Electron microscopical assessments (FDI-abstract FC-11# 123). Int 
Dent J 1995; 45:306.

16. Chaniotis AM, Tzanetakis GN, Kontakiotis EG, Tosios KI. Combined en-
dodontic and surgical management of a mandibular lateral incisor with a 
rare type of dens invaginatus. J Endod 2008; 34(10):1255–60. [CrossRef ]

17. Goel S, Nawal RR, Talwar S. Management of dens invaginatus type II asso-
ciated with immature apex and large periradicular lesion using platelet-
rich fibrin and biodentine. J Endod 2017; 43(10):1750–5. [CrossRef ]

18. Narayana P, Hartwell GR, Wallace R, Nair UP. Endodontic clinical manage-
ment of a dens invaginatus case by using a unique treatment approach: 
a case report. J Endod 2012; 38(8):1145–8. [CrossRef ]

19. Reddy YP, Karpagavinayagam K, Subbarao CV. Management of dens in-
vaginatus diagnosed by spiral computed tomography: a case report. J 
Endod 2008; 34(9):1138–42. [CrossRef ]

20. Steffen H, Splieth C. Conventional treatment of dens invaginatus in max-
illary lateral incisor with sinus tract: one year follow-up. J Endod 2005; 
31(2):130–3. [CrossRef ]

21. Rodrigues EA, Belladonna FG, De-Deus G, Silva EJ. Endodontic manage-
ment of type II dens invaginatus with open apex and large periradicular 
lesion using the XP-endo Finisher: A case report. J Clin Exp Dent 2018; 
10(10):e1040–4. [CrossRef ]

https://doi.org/10.3109/00016356009003015
https://doi.org/10.1038/sj.bdj.4804912
https://doi.org/10.1111/j.1600-9657.1987.tb00632.x
https://doi.org/10.14744/eej.2020.88942
https://doi.org/10.1111/aej.12056
https://doi.org/10.1177/154405910408300311
https://doi.org/10.1002/1097-0177(2000)9999:9999%3C::AID-DVDY1062%3E3.0.CO;2-J
https://doi.org/10.1016/j.joen.2008.07.014
https://doi.org/10.1016/j.joen.2017.04.005
https://doi.org/10.1016/j.joen.2012.04.020
https://doi.org/10.1016/j.joen.2008.06.001
https://doi.org/10.1097/01.don.0000137637.94281.82
https://doi.org/10.4317/jced.55031

