
ens invaginatus is a developmental malformation resulting from in-
vagination of the crown or root before calcification has occurred.
The condition has been alternatively called dens in dente, invagi-

nated odontome, dens telescopes, dilated gestant odontome, tooth inclu-
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Management of Dens Invaginatus
Type 2 and Internal Resorption Using
a Nonsurgical Endodontic Treatment:

Case Report

AABBSSTTRRAACCTT  This case report describes the treatment of dens invaginatus type 2 and internal re-
sorption using a nonsurgical endodontic treatment in a maxillary lateral incisor tooth. The root
canal preparation was completed with hand files and thorough irrigation. Calcium hydroxide was
placed as a temporary dressing for 15 days. At the second visit, the root canal with resorption la-
cuna was filled with mineral trioxide aggregate (MTA). The remaining canal space was filled with
gutta-percha and AH Plus sealer, using a warm vertical compaction technique. The coronal access
was restored with composite resin. The tooth was in function with satisfactory clinical and radi-
ographic results after 12-month follow-up. Healing was achieved without any need for further en-
dodontic surgical intervention. This case shows that a tooth with dens invaginatus and internal
resorption lesion can be managed with nonsurgical endodontic treatment, which can result in sat-
isfactory periradicular healing. Also, treatment of the defect with MTA was considered successful
as evidenced by clinical and radiographic findings. This may be due to biological properties of the
MTA. Finally, the use of more advanced imaging modalities such as cone beam computed tomog-
raphy, which can help the clinician in making a more accurate diagnosis.
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ÖÖZZEETT  Bu olgu raporunda bir maksiller lateral kesici dişte bulunan tip 2 dens invajinatus ve iç
resorpsiyonun cerrahi olmayan endodontik yaklaşımla tedavi edilmesinden bahsedilecektir. Kök
kanal hazırlığı el aletleri ile bol yıkama yaparak tamamlandı. Kalsiyum hidroksit, kök kanal ilacı
olarak 15 günlüğüne kanal içerisine yerleştirildi. İkinci seansta, kök kanallarındaki rezorbsiyona
bağlı oluşan boşluk mineral trioksid agregat (MTA) ile dolduruldu. Kalan kanal boşluğu ısıyla vertikal
kompaksiyon tekniği kullanılarak güta-perka ve AH Plus kök kanal patı ile dolduruldu. Giriş kavitesi
rezin kompozit dolgu maddesi ile restore edildi. On iki ay sonra yapılan klinik ve radyografik
kontrollerde diş fonksiyonda idi. İyileşme cerrahi bir müdahaleye gerek kalmadan başarıldı. Bu
vakada, dens invajinatus ve iç rezorpsiyonlu bir dişte, cerrahi olmayan endodontik tedavi ile başarılı
bir periradiküler iyileşme sağlanabileceği gösterilmiştir. Ayrıca, klinik ve radyolojik bulgular
incelendiğinde MTA’in bu tip defektlerin tedavisinde başarılı olduğu gözlenmiştir. Bu MTA’in
biyolojik özelliklerine bağlı olabilir. Son olarak, bilgisayarlı tomografi gibi ileri görüntüleme
sistemlerinin kullanılması klinisyenin daha doğru teşhisler koymasına yardımcı olabilir.
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sion, and dentoid dente.1 Several theories have
been proposed for this phenomenon, but the etiol-
ogy of dens invaginatus remains unclear. It has
been related to focal growth retardation, growth
pressure of the dental arch, localized external pres-
sure in certain areas of the tooth bud, infection,
trauma, and genetics.2-7 The reported incidence of
dens invaginatus ranges from 0.04 to 12%.8,9 The
condition may occur in any tooth, including super-
numerary and deciduous teeth. Maxillary perma-
nent lateral incisors are the most commonly affected
teeth; less frequently affected are the central inci-
sors1 and, rarely, the mandibular teeth.10 Cases of bi-
lateral and multiple occurrences of dens invaginatus
have also been reported.11 In addition, dens invagi-
natus may appear together with other abnormalities
comprising taurodontism, microdontia, germination,
and dentinogenesis imperfecta.12 To characterize the
degree of malformation associated with dens in-
vaginatus, the classification by Oehlers is widely
used.13 Type I represents an enamellined invagina-
tion, confined to the coronal part of the tooth; type
II describes the extension of the invagination into
the root, beyond the cementoenamel junction, end-
ing as a blind sac. The latter type may or may not
communicate with the dental pulp. Type III in-
cludes penetration of the root by the invagination to
form an additional apical or lateral foramen; usually
there is no communication with the pulp.

Internal root resorption is a pathologic condi-
tion associated with internal root structure loss
caused by transformation of normal pulp tissue into
granulomatous tissue with clastic cells, which re-
sorb dentin. This transformation is resulted from
chronic inflammation and bacterial invasion of the
pulp tissue.14 Trauma, caries, restorative proce-
dures, and idiopathic dystrophic changes have been
suggested to be other predisposing factors.15,16 In-
ternal resorption is usually asymptomatic and dis-
covered by chance on routine radiographs or by the
clinical sign of a ‘pink spot’ on the crown. Pain or
discomfort may be the chief complaint if the gran-
ulation tissue has been exposed to oral fluids.17 The
radiographic appearance is often a uniform radiolu-
cency with disrupted outline of the root canal. The
progression of internal resorption depends on vital

pulp tissue. Therefore, nonsurgical root canal ther-
apy should be initiated as soon as possible to arrest
the destructive process.18 Also, surgical endodontic
treatments can be choice when the root perforation
has occurred due to excessive resorption.

The aim of the present case report is to de-
scribe the clinical management of a maxillary lat-
eral incisor tooth presenting dens invaginatus and
internal resorption and to discuss the treatment de-
cisions and outcomes.

CASE REPORT
A 15-year-old girl was referred to the Department
of Endodontics at the Faculty of Dentistry, Karad-
eniz Technical University because of localized mild
swelling and pain in her left maxillary anterior re-
gion. The medical history was noncontributory.
The patient’s history included an old composite
resin restoration on the palatinal aspect of the left
maxillary lateral incisor (tooth #10). Extraoral eval-
uation revealed normal soft tissue structures with
no apparent pathosis. The oral hygiene condition
was good, and there was a mild swelling of the
vestibule mucosa in the left maxillary anterior re-
gion. A discomfort was noted on percussion to
tooth #10. The tooth responded negatively to elec-
tric pulp vitality testing (Electric pulp tester,
Parkell, Farmingdale, NY, USA) and cold applica-
tion with a carbon dioxide snow (Odontotest,
Moyco Union Broach, York, PA) in that region. On
the mesiobuccal aspect of the crown, the probing
depth measured 4 mm, whereas the mobility of the
tooth was within normal limits. Periapical radi-
ographs and cone beam computed tomography
(CBCT) scans were analyzed (Figures 1,2). A dens
invaginatus (type II) and a large uniform radiolu-
cent lesion in the middle third of the root canal
were seen in views (Figures 1,2). Besides, radiolu-
cency was detected in distal periradicular region.
Based on these findings, the patient was diagnosed
as having a dens invaginatus and a large internal re-
sorption lesion in the left maxillary lateral incisor
tooth. Afterwards, the patient was informed of the
long-term prognosis of the teeth, and a decision was
made to perform conventional root canal treat-
ment.



At the same appointment, root canal treatment
was initiated on tooth #10. The old resin composite
restoration was removed. An access cavity was pre-
pared and a rubber dam was applied. Pulp tissue was
extirpated, and the working length was estimated as
being 1 mm short of the radiographic apex. The

tooth #10 root canal was instrumented with size 15-
90 K-files (Dentsply-Maillefer, Ballaigues, Switzer-
land) using a step-back technique. The persistent
seeping of blood through the root canal diminished
gradually with instrumentation. The root canal was
frequently irrigated with 2.5% sodium hypochlorite
(NaOCl) solution followed by a final rinse with 5 ml
of sterile saline using a 27-gauge endodontic needle.
Subsequently, calcium hydroxide (Sultan; Engle-
wood, NS, USA) was placed as a temporary dressing
to control bleeding. The access cavity was tem-
porarily sealed with zinc oxide-eugenol (ZOE) ce-
ment (Austenal, Harrow, UK). After 15 days, the
root canal was reopened and irrigated alternately
with 2.5% NaOCl and sterile saline to remove the
temporary dressing; 17% EDTA solution was left
flooded in the cavity for 3 minutes, which was later
rinsed with 5 ml of sterile saline and dried with ster-
ile paper points. After that, the apical part and re-
sorption lacuna of the root canal was filled with
mineral trioxide aggregate (MTA) (Dentsply, Tulsa,
OK, USA). MTA was prepared according to the
manufacturer’s recommendations by mixing with
the proportion of one third. An endodontic plugger
adequate for the length of the canal was used and
the stopper was fixed 1 mm behind the working
length. MTA was inserted into the canal with a
messing gun (Dentsply-Maillefer) and further
pushed with a plugger. A cotton pellet moistened
with distilled water was placed over the MTA, and
the access cavity was sealed with a temporary filling.
After 24 hours, the temporary filling material and
cotton pellet were removed. Then, the remaining
pulp space was filled with warm vertical compaction
of gutta-percha combined with AH Plus sealer
(Dentsply). Glass ionomer cement (Ketac-Molar
Easymix; 3M ESPE, Seefeld, Germany) was used as
a coronal plug. After that, the restoration of this
tooth was accomplished with a composite resin
(Z250; 3M ESPE, St. Paul, MN, USA). Radiography
was taken to ensure the control of the filling (Figure
3). After six-month recall radiograph showed fur-
ther bony healing (Figure 4). After 12-month recall
radiograph showed no pathology (Figure 5). Clinical
examination showed no sensitivity to percussion or
palpation and the soft tissues were healthy.
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DISCUSSION
Teeth with invaginations are more susceptible to
caries, because deep pits and irregularities act as a
place for microorganism colonization and substrate
stagnation.19 In these defects, the enamel is often
malformed or absent and may have numerous fine
canals that lead to a communication with the pulp.
Thus, bacteria and by products, desquamated ep-
ithelial cells, or other foreign material may easily
obtain access through such communications. This
continuous threat usually gives rise to infection and
necrosis of the pulp.20 Sometimes, chronic inflam-
mation and bacterial invasion of the pulp tissue can
be triggered clastic cells and initiated internal root
resorption. For this reason, dens invaginatus and
internal resorption require early diagnosis and
treatment to arrest the destructive process. In most
cases they are detected by chance on the radi-
ographs. However, in this case, the patient recog-
nized the localized mild swelling and pain in her
left maxillary anterior region, which prompted her
to seek treatment. In images, a type II dens invagi-

natus, internal resorption, and periradicular lesion
were detected.

Wedenberg and Lindskog reported that inter-
nal root resorption lesions could be a transient or a
progressive event.21 The progressive nature of this
type of root resorption has been associated with an
ongoing inflammation from a source of infection.17

In this case, a dens invaginatus pathosis and an old
composite restoration were present, which could
be regarded as a pathway for entrance of microor-
ganisms to pulp.

Various techniques and approaches to treating
either dens invaginatus or internal resorption have
been reported in the literature. In dens invagina-
tus cases, fissure sealants and conservative restora-
tive procedures can be performed effectively at
early diagnosis. When pathosis exists, conventional
root canal treatment, apical surgery, intentional re-
plantation, and extraction are the suggested treat-
ment methods.10,22-24 Extraction of dens invaginatus
is indicated only in supernumerary teeth or when
endodontic therapy and apical surgery have failed
or are not possible. In internal resorption cases

Kürşat ER et al. MANAGEMENT OF DENS INVAGINATUS TYPE 2 AND INTERNAL RESORPTION USING A NONSURGICAL...

Turkiye Klinikleri J Dental Sci 2012;18(2)222

FIGURE 3: Radiograph after root canal filling.

FIGURE 4: 6-month follow-up radiograph.



without a perforation, the removal of the granula-
tion tissue and the blood supply to the resorbing
cells by root canal treatment should be sufficient.
However, in cases in which a pathway between the
pulp canal space and the periodontal tissues is pres-
ent, root canal treatment should be followed by re-
pair of the perforation site with a suitable sealing
material.17 Dens invaginatus and internal resorp-
tion in a tooth is a rare one in literature. Because of
this complexity, selected treatment procedures are
very important. The endodontist should master a
variety of techniques or materials and choose the

most appropriate one. This case report showed
successfully treatment of an Oehlers class II dens
invaginatus and internal resorption using a non-
surgical endodontic treatment in a maxillary lateral
incisor tooth. 

In the present case, after biomechanical
preparation with hand instruments and copious ir-
rigation with NaOCl, calcium hydroxide paste was
first chosen for the intracanal dressing. After dis-
infection of the root canal, MTA was placed in the
apical part and resorption lacuna of the root canal
to fill irregular canal spaces in this area. MTA has
been shown to be biocompatible and can be used
safely when placed adjacent to pulp and periradic-
ular tissues.25,26 It can also provide an environment
that supports cementum regrowth.26 Good sealing
property, low solubility, the ability to set in the
presence of blood and bactericidal products are
some of the other properties of MTA. Thus, MTA
appears to be a most promising material for use in
a variety of clinical applications, including vital
pulp treatments, apexification, repair of root, furcal
perforations, and root-end fillings.10,25,27-30 But pro-
longed setting time and manipulation difficulties
are major disadvantages of MTA. Several case re-
ports have described successful treatment of dens
invaginatus and internal resorption by using MTA
to treat these pathosis.16,17,28,30

This case illustrates that a tooth with dens in-
vaginatus and internal resorption lesion can be
managed with non-surgical endodontic treatment,
which can result in satisfactory periradicular heal-
ing. Finally, treatment of the defect with MTA was
considered successful as evidenced by clinical and
radiographic findings after 12-month.
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FIGURE 5: 12-month follow-up radiograph.

1. Hülsmann M. Dens invaginatus: aetiology,
classification, prevalence, diagnosis, and
treatment considerations. Int Endod J 1997;30
(2):79-90.

2. Kronfeld R. Dens in dente. J Dent Res
1934;14(5):49-66.

3. Atkinson SR. The permanent maxillary lateral
incisor. Am J Orthod 1943;29(8):685-98.

4. Shafer WG, Hine MK, Levy BM. Develop-
mental disturbances of oral and paraoral
structures. A Text Book of Oral Pathology. 4th

ed. Philadelphia: WB Saunders; 1983. p. 2-
58.

5. Fischer CH. Dens in dente. Ger Oral Maxillo-
facl Surg 1936;3(4):621-34.

6. Gustaffson G, Sundberg S. Dens in dente. Br
Dent J 1950;88(3):83-8.

7. Hosey MT, Bedi R. Multiple dens invaginatus
in two brothers. Endod Dent Traumatol
1996;12(1):44-7.

8. Hovland EJ, Block RM. Nonrecognition and
subsequent endodontic treatment of dens in-
vaginatus. J Endod 1977;3(9):360-2.

REFERENCES



Kürşat ER et al. MANAGEMENT OF DENS INVAGINATUS TYPE 2 AND INTERNAL RESORPTION USING A NONSURGICAL...

Turkiye Klinikleri J Dental Sci 2012;18(2)224

9. Kirzioğlu Z, Ceyhan D. The prevalence of an-
terior teeth with dens invaginatus in the west-
ern Mediterranean region of Turkey. Int Endod
J 2009;42(8):727-34.

10. Er K, Kuştarci A, Ozan U, Taşdemir T. Non-
surgical endodontic treatment of dens invagi-
natus in a mandibular premolar with large
periradicular lesion: a case report. J Endod
2007;33(3):322-4.

11. Karaca I, Toller MO. Multiple bilateral dens in
dente involving all the premolars. Case report.
Aust Dent J 1992;37(6):449-52.

12. Casamassimo PS, Nowak AJ, Ettinger RL,
Schlenker DJ. An unusual triad: microdontia,
taurodontia, and dens invaginatus. Oral Surg
Oral Med Oral Pathol 1978;45(1):107-12.

13. Oehlers FA. Dens invaginatus (dilated com-
posite odontome). I. Variations of the invagi-
nation process and associated anterior crown
forms. Oral Surg Oral Med Oral Pathol
1957;10(11):1204-18.

14. Patel S, Ricucci D, Durak C, Tay F. Internal
root resorption: a review. J Endod 2010;
36(7):1107-21.

15. Ingle JI, Bakland LK. Idiopathic causes. En-
dodontics. 5th ed. Hamilton, Ontario:  BC
Decker; 2002. p.138-9.

16. Meire M, De Moor R. Mineral trioxide aggre-
gate repair of a perforating internal resorption

in a mandibular molar. J Endod 2008;34(2):
220-3.

17. Altundasar E, Demir B. Management of a per-
forating internal resorptive defect with mineral
trioxide aggregate: a case report. J Endod
2009;35(10):1441-4.

18. Ne RF, Witherspoon DE, Gutmann JL. Tooth
resorption. Quintessence Int 1999;30(1):9-25.

19. Schmitz MS, Montagner F, Flores CB, Morari
VH, Quesada GA, Gomes BP. Management of
dens invaginatus type I and open apex: report
of three cases. J Endod 2010;36(6):1079-85.

20. Cengiz SB, Korasli D, Ziraman F, Orhan K.
Non-surgical root canal treatment of Dens in-
vaginatus: reports of three cases. Int Dent J
2006;56(1):17-21.

21. Wedenberg C, Lindskog S. Experimental in-
ternal resorption in monkey teeth. Endod Dent
Traumatol 1985;1(6):221-7.

22. Ozçakir Tomruk C, Tanalp J, Yurdagüven H,
Ersev H. Endodontic and surgical manage-
ment of a maxillary lateral incisor with type III
dens invaginatus: a 12-month follow-up. Oral
Surg Oral Med Oral Pathol Oral Radiol Endod
2008;106(3):e84-7.

23. Reddy YP, Karpagavinayagam K, Subbarao
CV. Management of dens invaginatus diag-
nosed by spiral computed tomography: a case
report. J Endod 2008;34(9):1138-42.

24. Nedley MP, Powers GK. Intentional extraction
and reimplantation of an immature invaginated
central incisor. ASDC J Dent Child
1997;64(6):417-20.

25. Yoshimine Y, Ono M, Akamine A. In vitro com-
parison of the biocompatibility of mineral triox-
ide aggregate, 4META/MMA-TBB resin, and
intermediate restorative material as root-end-
filling materials. J Endod 2007;33(9):1066-9.

26. Hakki SS, Bozkurt SB, Hakki EE, Belli S. Ef-
fects of mineral trioxide aggregate on cell sur-
vival, gene expression associated with
mineralized tissues, and biomineralization of
cementoblasts. J Endod 2009;35(4):513-9.

27. Karabucak B, Li D, Lim J, Iqbal M. Vital pulp
therapy with mineral trioxide aggregate. Dent
Traumatol 2005;21(4):240-3.

28. Bogen G, Kuttler S. Mineral trioxide aggregate
obturation: a review and case series. J Endod
2009;35(6):777-90.

29. Yildirim T, Gençoğlu N. Use of mineral trioxide
aggregate in the treatment of horizontal root
fractures with a 5-year follow-up: report of a
case. J Endod 2009;35(2):292-5.

30. Pace R, Giuliani V, Pagavino G. Mineral triox-
ide aggregate as repair material for furcal per-
foration: case series. J Endod 2008;34(9):
1130-3.


