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ABSTRACT

Pulp tissue may suffer calcification because of trauma, operative procedures or carious lesions. This paper aimed
to report and discuss the guided endodontic access as an alternative treatment. A 52 years old female patient had
severe root canal calcification of tooth #11 associated with a radiolucent periapical lesion. Firstly, the crown and
metal post and core were removed. A digital impression and cone-beam computed tomography “CBCT” scans
were performed and imported to implant planning software (SimPlant Version 11; Materialise Dental, Leuven,
Belgium).The guided endodontic access template was designed to allow the drill to reach a distance of 2 mm
short of the apical foramen, once printed, it was tested in the mouth to evaluate its insertion and stability in the
dental arch. The calcified root canal was penetrated using the access drill rotating by a low-speed hand-piece
(10,000 rpm) under saline solution irrigation through advancing movements. Then, the apical foramen was
negotiated with C-Pilot files #10 and #15. The working length was measured using the iPex-II apex locator.
The instrumentation was carried out with Reciproc R50 and 2.5% sodium hypochlorite. One week later, a full-
ceramic crown preparation was performed, and polyvinyl siloxane impression was carried out. A total of three
follow-up sessions were performed after one week, one and twelve months. Bone neoformation was observed in
the site of the periapical lesion and the patient had no signs or symptoms of any discomfort. Therefore, guided
endodontics is indicated for severe calcified root canals.
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RESUMO

O tecido pulpar pode sofrer calcificacdo por trauma, procedimentos cirtirgicos ou como resposta a lesdes cariosas.
Este trabalho teve como objetivo relatar e discutir o acesso endoddntico guiado como opc¢éo de tratamento. Paciente
do sexo feminino, 52 anos, com calcificacido severa do canal radicular do dente 11 associada a lesdo periapical
radiolucida. Na primeira intervencao clinica, a coroa e o pino de metal foram removidos. Uma impressao digital
e imagens de CBCT foram realizadas e importadas para o software de planejamento de implante (SimPlant
Versdo 11; Materialize Dental, Leuven, Bélgica) tentando projetar um modelo de acesso endodontico guiado
para permitir que a broca alcance uma distancia de 2 mm antes do forame apical, uma vez impresso, foi testado
na boca para avaliar sua insercédo e estabilidade na arcada dentdria. O canal radicular calcificado foi penetrado
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com broca de acesso girando por peca de méo de baixa velocidade (10.000 rpm) sob irrigacdo com solucdo salina
por meio de movimentos de avanco. Em seguida, o forame apical foi negociado com as limas C-Pilot n°® 10 e
n° 15. O comprimento de trabalho foi determinado usando o localizador de &pice iPex-II. A instrumentacéo foi
realizada com Reciproc R50 e hipoclorito de sédio 2,5%. Uma semana depois, foi realizado o preparo da coroa
total em cerdmica e a moldagem com polivinilsiloxano. Um total de trés sessdes de acompanhamento foram
realizadas ap6s uma semana, um e doze meses. A neoformacao 6ssea foi observada no local da lesdo periapical
e a paciente ndo apresentava sinais ou sintomas de qualquer desconforto. Portanto, o acesso endoddntico guiado
¢ indicado para canais radiculares calcificados severamente.

PALAVRAS-CHAVE

Endodontia guiada; Canais radiculares calcificados; Acesso endodontico.

INTRODUCTION

Periapical periodontitis is an inflammatory
disease that affects the periapical region of
infected teeth [1]. It is characterized by pyogenic
material accumulation in a soft tissue cavity [2].
Clinically, it may be manifested as a periapical
cyst or granuloma, however, the histological
exam permits a differential diagnosis [3].

Pulp tissue may suffer calcification
(obliteration) because of trauma, operative
procedures or carious lesions [4,5]. It is
characterized principally by apparent loss of the
pulp space and a yellow discoloration of the
clinical crown [6] and this makes the root canal
treatment challengeable as the calcification
complicates the root canal disinfection [7].

In the literature, some treatment options
were stated like ultrasonic tips [8] and methylene-
blue dye to locate the root canal orifice under
magnification [9]. Conversely, as the minimally
invasive endodontics is occupying a greater space
in contemporary endodontics, new techniques like
guided endodontics become widespread [10,11]
to minimize roots perforation risk [12].

The term “guided endodontics” was firstly
used by Krastl et al. [13] to relate a virtually
planned and guided minimally invasive access
cavity with the proposal of more conservative
treatment [10]. Guided endodontics tried to
simulate guided implant surgery [10] that uses
cone beam computed tomography “CBCT” scans
to create a surgical template by identifying bone-
tooth position prior to surgery and thus to place
implants more accurately [14].

Endodontic retreatment always presents
a challenge for the clinician, considering the
insufficient amount of remaining tooth structure
associated with the presence of root canal
calcification. This article aimed to report and

discuss the proper case in which the guided access
may be an alternative treatment.

CASE REPORT
Patient information

A 52 years old female patient was referred for
clinical evaluation at the Institute of Science and
Technology of Sdo Paulo State University (ICT-
UNESP), the patient complained of discomfort in
tooth #11 (ADA classification) and even the tooth
presented signs of trauma the patient declared
no trauma history. Patient clinical history did not
present relevant findings.

Diagnostic assessment

Clinical exams revealed the presence of poorly
adapted full crown on tooth #11 (Figure 1A),
tooth discoloration and inflamed gingiva.
The depth of its gingival pocket varied between
1 and 2 mm with various exploring locations and
grade I mobility. Teeth #12 and #21 presented
positive response by pulp vitality test using
refrigerant gas (Endo Ice, Maquira Dental
products industry LTDA-Brazil) and relative
isolation whereas tooth #11 presented a negative
response.

Digital palpation and perpendicular
percussion of tooth #11 presented a slightly
discomfort indicating a presence of periapical
lesion which was confirmed by periapical
radiography (Figure 1B). A severe calcified root
canal system of tooth #11 associated was noticed
radiographically. The diagnosis was symptomatic
periapical periodontitis.

Treatment planning and execution

This work was authorized by the Research
Ethics Committee Involving Human Beings
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Figure 1 - The clinical and radiographical examination of the calcified tooth. (A) Clinical intraoral image of the anterior teeth; (B) Initial
periapical radiography of the tooth #11; (C) Cone-beam computed tomographic (CBCT) image of the sagittal section showing the relation of
the lesion with the apex of the upper right central incisor; (D) axial reconstruction of the periapical lesion.
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(n 4.151.622) of Institute of Science and
Technology (ICT-UNESP). As well, the patient
signed an informed consent form. .

At the first session, the ceramic crown was
removed using a transmetal bur FG (Dentsply,
Konstanz, Germany). The metal post and core
removal was performed by ultrasonic vibration
(ALT- Equipamentos Médicos e Odontoldgicos,
Ribeirdo Preto, SP, Brazil) using the ultrasonic
insert E12 (Helse Dental, Ribeirao Preto, SP,
Brasil).

Then, CBCT scan (Figure 1C, D) was
performed with a soft tissue retraction using a
plastic lip retractor and adjusted as the following
settings: exposure time 26.9 seconds, 120 kV
and 37 mA, 0.12 mm voxel, gray scale, 14 bits
to obtain high quality images. Then, intraoral
impression was performed (CS 3600, Carestream,
Nova York, USA) (Figure 2B). The digital
impression and CBCT scans were imported to
implant planning software (SimPlant Version 11;

Guided endodontic access of severe calcified tooth without
incisal edge — case report

Materialise Dental, Leuven, Belgium). The guided
endodontic access template was designed to
allow A 1.3 diameter drill (Neodent SA, Curitiba,
Brazil) to reach a distance of 2 mm short of the
apical foramen (Figure 2A, C, D).The guided
endodontic template printed, and tested in the
mouth to evaluate its insertion and stability in
the dental arch.

The calcified root canal penetration was
carried-out using the access drill rotating by low-
speed hand-piece at a speed of 10,000 rpm under
saline solution irrigation through advancing
movements (Figure 3). Then, rubber dam was
installed and the distance of 2 mm till reaching
the apical foramen was negotiated with C-Pilot
files #10 and #15 (VDW, Munich, Germany).
The working length was determined using
the iPex-II apex locator (NSK, Tokyo, Japan).
The instrumentation was carried out with Reciproc
R50 (VDW, Munich, Germany) and 2.5% sodium
hypochlorite (totaling 15 mL) for root canal
lubrification and disinfection. Then, the root

Figure 2 - CBCT images and intraoral impression to design the guided endodontic template. (A) and (C) Virtual planning of the guided
endodontic template in CBCT images at axial section; (B) intraoral impression; (D) the template after impression.
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Figure 3 - Clinical execution of the access cavity. (A) Using Neodent drill to access cavity; (B) testing the guide insertion and adaptation in the
mouth and execution with a low rotation handpiece; (C) Periapical radiography to check the length.

canal was filled with ethylenediaminetetraacetic
acid (EDTA) 17% (Inodon, Porto Alegre, RS,
Brasil) and activated with Easy Clean (Easy
Dental Equipment, Belo Horizonte, Brazil) for
3 cycles of 20s totaling 60 s. Then irrigated again
with 2.5% sodium hypochlorite with 3 cycles of
activation by Easy Clean totaling 60 s. Finally, the
root canal was washed by 15 mL by sterile saline
solution, dried with paper points and obturated
in the same session by guta-percha points and AH
Plus sealer (Dentsply DeTrey GmbH, Konstanz,
Germany) (Figure 4B). The tooth was restored
with a provisional crown.

Follow-up and outcomes

One week later, a full ceramic crown
preparation was performed, and polyvinyl
siloxane impression was carried out (Elite HD,
Zhermack, Badia Polesine, Italy). A monolithic
heat-pressed lithium disilicate glass ceramic
crown was fabricated. After adaptation checking,
adjustments and final polishing was performed,
the crown was cemented with a dual-cure
self-etch resin cement (Multilink N, Ivoclar
Vivadent, Schaan, Liechtenstein) (Figure 4A).
In this session the patient had no pain or any
inflammation signs.

More two follow-up sessions were performed
after one and twelve months. A bone neoformation
was observed in the site of the periapical lesion
and the patient had no signs or symptoms of
any discomfort (Figure 4C). In these sessions,
clinical intraoral examination was performed
and revealed a well-adapted crown and no signs
of gingival inflammation or tooth discoloration.

DISCUSSION

Radiographically, calcified tooth seems like
a radiopaque mass without any root canal space
because of the low sensitivity of conventional
radiography, however, histologically, in most
calcified teeth, a pulp space with pulp tissue is
present [15]. Therefore, retaining pulp chamber
by making the access cavity closer to cingulum
than to incisal edge [11] may results in root canal
treatment failure, as this should totally remove
the necrosed tissue and disinfect the whole root
canal system [6] through an access cavity close
to or through the incisal edge [16].

Pulp calcification itself is not considered
as an endodontic disease [17], then the clinical
intervention is indicated only when the calcified
tooth complicates the treatment execution,
prognosis or outcome as in teeth associated
with periapical lesions [18] in which a greater
disinfection is indicated using intracanal
medication, photodynamic therapy and passive
ultrasonic irrigation [19-21]

In the case report of Krastl et al. [13] and
the study of Zehnder et al. [10], it was clearly
demonstrated that the access cavity should pass
through the incisal edge and be parallel to the
long axis of the tooth. This promotes a more
conservative access, beyond an appropriate root
canal disinfection [22]. Mechanical shaping
may retain untouched areas where cleaning,
disinfection and necrosed tissue dissolution
should be carried-out chemically by endodontic
irrigants [23]. Even more, it is recommended
to obtain a postoperative CBCT scan to verify

Braz Dent Sci 2022 July/Sep;25 (3): e3145
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Figure 4 - Crown cementation and follow-up sessions. (A) intraoral image immediately after the crown cementation; (B) periapical radiography
immediately after the obturation; (C) periapical radiography at one-year follow-up session.

the accuracy of guided endodontic access and
thus to assure a homogenic tridimensional cone
preparation [24].

In the present case report, there was no
incisal edge due to the little amount of remaining
crown tissues, this makes the use of guided
endodontics more appropriate as the access will

not retain necrosed tissue and permits more
disinfection of the root canal system [6]. Similar
clinical situation was reported recently by the
case report of Ishak [12] where little remaining
structures were observed as a result of bruxism
that subsequently caused a severe calcified root
canals. However, in another case report, the
access was closer to the cingulum [11] and thus

Braz Dent Sci 2022 July/Sep;25 (3): e3145
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necrosed tissues may be retained during the
instrumentation [22].

In this case report, the guided endodontic
access was used rather than the ultrasonic
minimally invasive access, as the guided
endodontic access was recommended in the
literature as a valuable tool for the negotiation of
partial or complete root canal calcification. Even
more, the guided endodontic access can be easily
executed be less expert professionals, requires
less chair time, and finally it permits a more
predictable and expeditious location of calcified
root canals when compared to conventional
access [25].

Sodium hypochlorite was used in this case
because it has a wide antimicrobial action over
variety of microorganisms, their endotoxins
including LPS and LTA [21] and over the
matrix metalloproteinases [26]. It was activated
by EasyClean to improve its penetration to
untouched areas and inside the dentinal tubules
and removes the remaining filling material [27].

The proper treatment planning demands
an accurate diagnosis [28], for this, the CBCT
scans were used in this case report because of
its high resolution and effectivity in determining
the relationship between the root apexes and
the adjacent anatomical structures [29] beside
its relevance for the planning of the template of
guided endodontic access.

Finally, the guided endodontics, as an
innovative technique, is effective in a severe
calcified root canal negotiation as related in the
literature [12,13,25] and confirmed in this case
report disinfecting the root canal. Still, more
studies should evaluate its effectiveness in totally
removing the necrosed pulp as this is affected by
the access direction and location.

CONCLUSION

Guided endodontics is indicated to penetrate
severe calcified root canals.
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