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ABSTRACT

Introduction: The defect in the morphology of dens in-
vaginatus causes the lack of blood supply to the pulp and
consequent dental pulp necrosis, culminating in periapical
lesion. Intervention with paraendodontic surgery is usual
in these cases when conservative root canal treatment is
unsuccessful due the complex anatomy and inaccessibil-
ity of the pulp tissue. This case reports the successful
surgical root canal treatment evidenced by Cone-Beam
Computed Tomography in dens in dente (type III) with
considerable periapical lesion. Endodontic treatment was
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performed in a single session, followed by apicoectomy
and retropreparation of the cavity with aid of an operat-
ing microscope and use of ultrasonic tips and retrograde
obturation with Mineral Trioxide Aggregate. Lyophilized
bovine bone and collagen membrane were inserted to fill
the cavity. After 3-year follow-up, periapical radiographs,
Cone-Beam Computed Tomography and 3D reconstruc-
tion were performed, showing favorable results as regards
repair of the lesion.
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Introduction

Dens invaginatus is a developmental anomaly
that affects the shape of teeth by invagination into
the surface of the crown before calcification. It is a
relatively uncommon condition that affected teeth
are more vulnerable to caries, pulp necrosis and
infection of periradicular tissues with difficult ac-
cess to the root canal. Its morphology varies from
an apparently normal tooth with indiscernible in-
vagination to the appearance of a “tooth within a
tooth” (dens in dente). Depending on the degree
of involvement, it remains unerupted or unnoticed
until an infection occurs. In Type I, invagination of
the enamel is circumscribed in the area of the tooth
crown; in Type I, invagination exceeds the ameloce-
ment junction, extends up to the root and terminates
in a blind sack; in Type III, invagination attains the
apical region of the tooth and forms an additional
apical or lateral foramen.!

[ts prevalence varies from 0.3% to 10% of the
teeth. Types I and II appear more frequently. The
maxillary lateral incisor is the tooth most affected
and it is rare in mandibular teeth. The premolars are
more affected than canines, but less frequently than
the central incisors. Posterior and primary teeth are
hardly ever affected. There are reports of primary
teeth that had to be carefully examined and prompt-
ly treated, because delayed intervention may cause
complications. Generally, men are more affected
than women in a ratio of 2:1. The anomaly varies in
different ethnic groups, with the Chinese being more
affected. There is conflicting evidence about wheth-
er the case is generally unilateral or bilateral.®®

Clinical treatment includes different maneuvers,
ranging from the simplest through to tooth extrac-
tion. Various techniques and approaches to treat-
ment have been reported, such as the application of
sealant of fossulas and fissures for physical protec-
tion from invagination; restorative treatment in the
presence of carious tissue without pulp exposure
and endodontic treatment with ultrasound inserts to
remove the calcifications, with or without apicoec-
tomy associated with retrograde obturation.®”#

Radiography is important in the diagnosis and as-
sessment of the irregular morphology of the root
canal system, but conventional radiography pro-
vides only a two-dimensional representation of the
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complex anatomy.>®!® Cone-beam computed tomog-
raphy (CBCT) is a recent addition to the dentist’s
armamentarium and has demonstrated efficacy in
a large number of endodontic applications, includ-
ing complex dental anatomy. Images are recon-
structed using lower radiation doses compared with
the conventional computed tomography. Provides
three-dimensional (3D) undistorted images of the
maxillofacial skeleton, including the teeth and their
surrounding tissues,5% 1112

This case reports the successful surgical root
canal treatment evidenced by cone-beam comput-
ed tomography 3-year follow-up in a dens in dente
(type I1I) with a considerable periapical lesion.

Case report

The 23-year-old patient with intense pain and tu-
mefaction in the palate, was referred for endodon-
tic treatment of the maxillary right lateral incisor.
The tooth was healthy, without caries and change in
color and shape, without history of traumas or ac-
cidents and negative vitality tests.

The initial radiographic exam (Fig 1) re-
vealed the presence of dens invaginatus type Il
(Oehlers). The extensive radiolucent area affected
the neighboring teeth that were also submitted to
endodontic treatment.

Endodontic therapy was initiated by gaining cor-
onal access with the aid of an operating microscope
(Alliance, Sédo Paulo, SP, Brazil).

Removal of all the pulp tissues was performed
and ultrasonic instrumentation (Obtura Spartan,
Fenton, MO, EUA) was used to rupture and break
the calcified anomalous structure, which resulted in
a single foramen measuring approximately 3 mm in
diameter.

After root canal preparation, instrumentation and
irrigation with chlorhexidine gel 2% (Biodinamica,
Ibipord, PR, Brazil) were performed. The real work-
ing length was determined with an Apical Locator
Root ZX Mini (J. Morita, Califérnia, EUA).

The canal was irrigated with EDTA 17% (Biodin-
amica, Ibipord, PR, Brazil) for 3 minutes, and subse-
quently with physiological solution (Arboreto, Juiz
de Fora, MG, Brazil) and chlorhexidine gel 2%.

The main cone was fabricated (Dentsply, Petrépo-
lis, RJ, Brazil), modeled by the Tagger hybrid technique
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Figure 1. Diagnostic radiograph reveals a type Ill dens invaginatus with
bizarre morphology in the maxillary right lateral incisor. Considerable api-
cal radiolucence is also observed.

Figure 3. Periapical radiograph immediately after main canal filling.
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Figure 2. Main cone fabricated and modeled by the Tagger hybrid tech-
nique to adapt to the real working length of the canal.

(Fig 2) to adapt to the real working length of the canal,
and obturation (Fig 3) was performed with AH-Plus
cement (Dentsply, Petropolis, RJ, Brasil).

In the same session, paraendodontic surgery
was performed. A mucoperiosteal flap (Fig 4) was
performed and the bone recess was located. The
pathological tissue was removed surgically with
subsequent root-end resection. The E2 ultrasonic
inserts (Helse, Santa Rosa de Viterbo, SP, Brazil)
were used for retrograde obturation and MTA (An-
gelus, Londrina, PR, Brazil) for filling the cavity.
Lyophilized bone (Baumer, Sdo Paulo, SP, Brazil)
and collagen membrane Genderm (Baumer, S&do
Paulo, SP, Brazil) were used to fill the bone recess
(Fig 5, 6 and 7).

During the 3-year follow-up period, periapical ra-
diographs (Fig 8), cone-beam computed tomogra-
phy with axial cuts (Fig 9) and 3D reconstruction
(Fig 10) were performed. In the region of the lesion,
bone regeneration was detected, with compatible
bone density during this period.
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Figure 4. The pathological tissue was removed surgically with subse- Figure 5. Lyophilized bone was used to fill the bone recess.
quent root-end resection.

Figure 6. Collagen membrane was used to fill the bone recess.

Figure 7. Periapical radiograph after endodontic and surgical treatment.
Note the adequate obturation of the root canal system.
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Figure 8. Periapical bone repair after 3-year follow-up.

Figure 10. 3D reconstruction showing favorable results as regards re-
pair of the lesion.
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Figure 9. Cone beam computed tomography with axial cuts presenta-
tion of the case. Note in the axial section the periapical bone repair.

Discussion

This paper reports a case of the dens invaginatus and
describes a successful surgical endodontic treatment. The
tooth was classified as Oehlers type III dens invaginatus,
along with necrotic pulp and a large periapical lesion.

The presence of dens invaginatus can result in sev-
eral problems for patient, because of the bizarre mor-
phology, that impairs proper cleaning, shaping and
antisepsis, including an increased risk of caries develop-
ment and pulp necrosis due to the higher predisposal
to dental plaque accumulation in grooves and fissures.
An exact understanding of the complex configuration
of the root canal system is a prerequisite for most suc-
cessful endodontic treatment of dens invaginatus type
[1I associated with periapical lesion. It is considered a
challenge demanding clinical experience and requiring
complicated procedures, often associated and the lack
of information provided by conventional dental radio-
graphs in the third dimension. 611312

Dental Press Endod. 2016 May-Aug;6(2):47-53



original article | Endodontic and surgical treatment in type Il dens invaginatus: a 3-year follow-up with CBCT

Pulp necrosis and acute periapical abscess are fre-
quently found in dens invaginatus. In the present case,
these events occurred because this case was not diag-
nosed early. In root treatment with pulp necrosis and
periapical lesion, instrumentation, intracanal antisep-
tic medication followed by filling of the root canals
are fundamental for a good clinical and radiographical
outcome.’® In many cases of conventional endodontic
treatment, surgical or combined treatments need to be
performed.® Initially, conventional treatment must be
performed independent on the size of the periapical le-
sion. Surgical treatment is the second option consider-
ing the failure of conservative root canal treatment and
in teeth with anatomical variation and extensive periapi-
cal inflammation that do not allow access to and clean-
ing of the entire system of canals, as occurs in many
cases of type III.1316.17

Some authors have reported fine results in the non-
surgical endodontic treatment of lateral incisors pre-
senting dens invaginatus.®®!! In contrast, in the present
case, there was pulp necrosis throughout canal along
with a large periapical lesion. This difference resulted in
different strategies for root canal treatment.

Most cases of post-treatment failure are associated
with the persistence of microorganisms in areas of the
root canal systems not accessible, as well as the occur-
rence of extra-radicular infection.'®! In spite of the high
success rates in conventional treatments, there is still a
percentage of failures in which paraendodontic surgery
is used to avoid loss of the tooth. In the case here re-
ported, surgery was performed after removal of the ex-
tensive lesion, due to accentuated bone resorption. In
view of this, lyophilized bone and collagen membrane
were used for filling the cavity. MTA has been demon-
strated to be biocompatible, to have good sealing prop-
erties; be insoluble in water; promote the formation of
hard tissue and shows that it also has potential in the
treatment of a range of severities of teeth with dens
invaginatus. MTA's properties allow it to be used in a
variety of clinical situations due to its biocompatibility
and handling properties.*#%

As found in this case, the challenge begins with loca-
tion of root canals openings. The use of the operating
microscope and ultrasonic instrumentation provided
the capacity to visualize and help with endodontic treat-
ment. The operating microscope has brought about
innumerable advantages, such as better lighting and
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magnification of the operative field, considering that in
endodontics, the procedures are performed in obscu-
rity and depend on the tactile sensitivity of the opera-
tor. Magnification is necessary to help in various clinical
procedures and the greatest impact of this innovation is
that the operating microscope enables magnification of
up to 20 times.?*%

Removal of calcifications from root canals by means
of ultrasound is an essential technique for the location
and accessibility of the anomalous structure. Some cas-
es may be treated with conventional techniques if the
procedure with the microscope were used, providing an
increased success rate for nonsurgical treatment.?

Advances in contemporary endodontic practice
presently allow us to meet the biological and techni-
cal goals of endodontic treatment of a wide range of
clinical situations through innovative new treatment
strategies and may enhance and simplify the diagnosis
and treatment of such cases, such as using cone-beam
computed tomography?®!! The limitations of conven-
tional radiography are well known. The diagnostic yield
of this imaging is reduced by geometric distortion and
the compression of three-dimensional structures on to
a two-dimensional shadowgraph %%

The CBCT scan performed in this case presented
data that were reconstructed to provide a three-dimen-
sional representation of the dens invaginatus after 3
years of follow-up. The use of CBCT in the endodontic
treatment of dens invaginatus has been reported.’ The
accurate management images may reveal abnormal-
ity which is unable to be detected in periapical radio-
graphs.® It provides the detailed observation of inner
tooth anatomy and can assist in the diagnosis and treat-
ment of abnormal teeth.”?” However, its use should be
justified by an analysis of the risk/benefit ratio because
presents for patient an increased radiation exposure in
relation to periapical radiographs. For this, a small vol-
ume CBCT scan was established in this case.”*®

The reconstructed images allowed an evaluation of
bone healing obtained. This highlighted the success in
surgical root canal treatment after 3-years of interven-
tion. Therefore, CBCT has been shown to be particu-
larly useful in assessing of treatments performed and
can be used as an effective tool. At 3-year follow-up, the
patient was asymptomatic and radiographical examina-
tion revealed substantial periapical bone regeneration
without apical root resorption.
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Conclusion

The combination of conservative and surgical
treatment with the use of the operating microscope,
ultrasound, apical barrier with MTA, lyophilized bone
and collagen membrane, presented successful results,
preserving for 3 years the dens invaginatus type Il
both functionally and esthetically. The use of the mi-
croscope and ultrasound enabled the operator to ef-
ficiently perform cleaning, removal of calcifications
from the root canals and obtain visual magnification

References

1. Oehlers FAC. Dens invaginatus (dilated composite odontome). |.
Variations of the invagination process and associated anterior crown
forms. Oral Surg Oral Med Oral Pathol. 1957 Nov;10(11):1204-18
contd.

2. Barker BCW, Lockett BC. Dens invaginatus. Case report. Aust
Dent J. 1978;23:156-8.

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

4. Fregnani ER, Spinola LF, Sénego JR, Bueno CE, De Martin AS.
Complex endodontic treatment of an immature type lll dens
invaginatus. A case report. Int Endod J. 2008 Oct;41(10):913-9.

5. Durack C, Patel S. The use of cone beam computed tomography
in the management of dens invaginatus affecting a strategic tooth in
a patient affected by hypodontia: a case report. Int Endod J. 2011
May;44(5):474-83.

6. Martin AS, Bueno CES, Cunha RS, Araujo RA, Silveira CFM.
Endodontic treatment of dens invaginatus with a periradicular lesion:
case report. Aust Endod J. 2005;31(3):123-5.

7. George R, Moule AJ, Walsh LJ. A rare case of dens invaginatus in a
mandibular canine. Aust Endod J. 2010 Aug;36(2):83-6.

8. De Rossi A, Carvalho FK, Queirdz AM, Silva RA, Nelson-Filho P,
Silva LA. The treatment of a maxillary lateral incisor with unusual
morphology with long-term follow-up. Int Endod J. 2013
Dec;46(12):1183-90.

9. Patel S. The use of cone beam computed tomography in the

conservative management of dens invaginatus: a case report.

Int Endod J. 2010 Aug;43(8):707-13.

Vier-Pelisser FV, Pelisser A, Recuero LC, S6 MV, Borba MG,

Figueiredo JA. Use of cone beam computed tomography in the

diagnosis, planning and follow up of a type lll dens invaginatus case.

Int Endod J. 2012 Feb;45(2):198-208.

John V. Non-surgical management of infected type Ill dens

invaginatus with vital surrounding pulp using contemporary

endodontic techniques. Aust Endod J. 2008 Apr;34(1):4-11.

Al-Rawi B, Hassan B, Vandenberge B, Jacobs R. Accuracy

assessment of three-dimensional surface reconstructions of teeth

from cone beam computed tomography scans. J Oral Rehabil. 2010

May 1;37(5):352-8.

Soares J, Santos S, Silveira F, Nunes E. Calcium hydroxide barrier over

the apical root-end of a type Ill dens invaginatus after endodontic and

surgical treatment. Int Endod J. 2007 Feb;40(2):146-55.

Akers HF, Henderson CM, Foley MA. Diagnosis and management

of a maxillary lateral incisor exhibiting dens invaginatus and dens

evaginatus. Aust Endod J. 2014 Apr;40(1):32-8.

10.

11.

12.

18.

14.

© 2016 Dental Press Endodontics

53

for performing retrograde obturation with MTA and
lyophilized bone grafting in the cystic cavity. CBCT
is an effective tool in the diagnosis and endodontic
treatment teeth with anatomical variation and ex-
tensive periapical inflammation. It also, represents
an additional complement to confirm endodontic
success by evaluating the bone repair. The pres-
ent report demonstrated the successful diagnosis
and treatment of dens invaginatus using contem-
porary endodontic procedures.

15. Rocha Neto PCR, Oliveira LC, Oliveira MDC, Pinto LP, Gurgel BCV,
Galvao HC. Dens invaginatus: case report. RGO. 2015;63(2):219-26.
Silva Neto UX, Hirai VH, Papalexiou V, Gongalves SB,

Westphalen VP, Bramante CM, et al. Combined endodontic therapy
and surgery in the treatment of dens invaginatus Type 3: case
report. J Can Dent Assoc. 2005 Dec;71(11):855-8.

. Girardi GV, Hartmann MSM, Vanni JR, Fornari VJ. Influéncia do
angulo de corte radicular na microinfiltragéo apical, comparando
duas técnicas de apicetomia na cirurgia paraendodontica. RFO
UPF. 2012;17(1):60-6.

Leonardo MR, Rossi MA, Silva LA, lto IY, Bonifacio KC.

EM evaluation of bacterial biofilm and microorganisms on the
apical external root surface of human teeth. J Endod. 2002
Dec;28(12):815-8.

Soares JA, Santos KS. Apicificacdo com uso do hidroxido de
célcio associado ao paramonoclorofenol canforado - relato de caso
clinico. J Bras End. 2003;4(15):276-82.

Alani A, Bishop K. The use of MTA in the modern management
of teeth affected by dens invaginatus. Int Dent J. 2009
Dec;59(6):343-8.

Koh ET, Ford TR, Kariyawasam SP, Chen NN, Torabinejad M.
Prophylactic treatment of dens evaginatus using mineral trioxide
aggregate. J Endod. 2001 Aug;27(8):540-2.

Girsch WJ, McClammy TV. Microscopic removal of dens
invaginatus. J Endod. 2002 Apr;28(4):336-9.

Kim S, Baek S The microscope and endodontics. Dent Clin North
Am. 2004 Jan;48(1):11-8.

Dextre TLO, Nishiyama CK, Pinto LC, Siqueira DCR, Oliveira TM.
Cone-beam computed tomography and periapical radiograph as
follow-up methods of periapical lesions in cleft patients. Dental
Press Endod. 2015 Jan-Apr;5(1):8-12.

Decurcio DA, Silva JA, Decurcio RA, Silva RG, Pécora JD. Influence
of cone beam computed tomography on dens invaginatus
treatment planning. Dental Press Endod. 2011 Apr-Jun;1(1):87-93.
Forghani M, Moghim Farooji E, Abuchenari J, Bidar M, Eslami N.
Conservative treatment of an invaginated maxillary lateral incisor
with a C-shaped canal using Cone-Beam Computed Tomography.
Iran Endod J. 2015;10(4): 281-3.

Madani Z, Moudi E, Bijani A, Mahmoudi E. Diagnostic accuracy of
cone-beam computed tomography and periapical radiography in
internal root resorption. Iran Endod J. 2016 Winter;11(1):51-6.
Kiarudi AH, Eghbal MJ, Safi Y, Aghdasi MM, Fazlyab M.

The applications of cone-beam computed tomography in endodontics:
a review of literature. Iran Endod J. 2015 Winter;10(1):16-25.

16.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Dental Press Endod. 2016 May-Aug;6(2):47-53



