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Root Canal Treatment and Endocrown Application of
Molar Tooth with Excessive Substance Loss

Asirt Madde Kaybi Olan Molar Disin Kok Kanal Tedavisi ve

Endokron Uygulamasi

ipek ERASLAN AKYUZ*

“Erciyes University Faculty of Dentistry, Department of Endodontics, Kayseri, Tiirkiye

ABSTRACT Rehabilitation of endodontically treated teeth with ex-
cessive coronal material loss always poses a challenge for clinicians.
The type of restorative materials used and an appropriate restoration
that preserves tooth structure are factors that affect the longevity of en-
dodontic treatment. Endocrowns have emerged as a practical and cost-
effective technique for restoring severely damaged teeth. The use of
endocrowns has further increased with the development of computer-
aided design/computer-aided manufacturing technology, which allows
the rapid and effective production of precision restorations. Labora-
tory-fabricated indirect porcelain or composite resin endocrowns reha-
bilitate mechanical and biological function while providing optimum
aesthetics with minimal tooth preparation. This case report discusses
the endodontic treatment, endocrown restoration, and rehabilitation of
tooth number 46.
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OZET Asir1 koronal madde kayb1 bulunan endodontik tedavili dislerin
rehabilitasyonu her zaman klinisyenler i¢in bir zorluk olusturmaktadir.
Kullanilan restoratif materyallerin tiirii ve dis yapisini koruyan uygun
bir restorasyon, endodontik tedavinin émriinii etkileyen faktorlerdir.
Endokronlar, ciddi sekilde hasar gormiis disleri restore etmek igin pra-
tik ve uygun maliyetli bir teknik olarak ortaya ¢ikmistir. Endokronla-
rin kullanimi, hassas restorasyonlarn hizli ve etkili bir sekilde
retilmesine olanak taniyan bilgisayar destekli tasarim/bilgisayar des-
tekli tiretim teknolojisinin gelismesiyle daha da artmigtir. Laboratu-
varda tretilen indirekt porselen veya kompozit rezin endokronlar,
minimum dis preparasyonuyla optimum estetik saglarken mekanik ve
biyolojik islevi rehabilite eder. Bu olgu sunumunda 46 numarali disin
endodontik tedavisi ve endokron restorasyonu ile rehabilitasyonu ele
alinmistir.

Anahtar Kelimeler: Dental materyaller; dis ¢iiriigi;
kok kanal tedavisi

The primary factor contributing to the reduction
in hardness and fracture resistance of teeth subjected
to root canal treatment is the loss of structural in-
tegrity resulting from caries, traumatic forces, and
cavity preparation, rather than dehydration or physi-
cal alterations in the dentin.! The type of restorative
materials and an appropriate restoration that pre-
serves the tooth structure affect the survival time of
the tooth.? The quality and integrity of the remaining
tooth structure must be carefully preserved to provide
a solid foundation for the restoration and increase the

restored tooth’s structural strength.® In cases where
crown damage is excessive, the interproximal space
is limited, and traditional rehabilitation with a post
and crown is not possible due to insufficient ceramic
thickness, endocrown restorations are performed as
an alternative treatment method. Thanks to these
restorations, macromechanical adhesion is achieved
by adhesion to the inner surface of the pulp chamber
and pulp walls, and micromechanical adhesion is
achieved by using adhesive cement.! This technique
is easy to apply, requires less clinical time than tra-
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ditional crowns, is less costly because it involves
fewer steps, is produced quickly, and is aesthetic.*

In an in vitro study assessing the fracture resist-
ance of molars restored with mesio-occluso-distal
(MOD) composite resin restorations or ceramic in-
lays, it was found that teeth restored with computer-
aided design (CAD)/computer-aided manufacturing
(CAM) ceramic restorations exhibited fracture
strengths similar to those of unrestored, healthy
teeth.’ Furthermore, the use of CAD/CAM technol-
ogy aligns with conservative, modern preparation de-
signs and enables the fabrication of indirect
restorations in a single visit.®

A growing variety of resin-ceramic materials,
consisting of polymer and ceramic combinations for
dental restorations, has recently become accessible.
However, compared to other nanoceramic materials,
Cerasmart shows less opposing tooth wear.’

In this case report, root canal treatment and su-
perstructure restoration (with endocrown-Ceras-
mart) of the necrotic mandibular molar tooth are
described.

I CASE REPORT

A 19-year-old female patient visited Erciyes Univer-
sity Faculty of Dentistry Endodontics Clinic with
spontaneous pain in tooth 46 clinical and radiologi-
cal examination revealed previous composite restora-
tions and secondary caries. The tooth did not show
any pain on percussion and palpation and responded
negatively to both the electric pulp test (Parkell) and
the cold test. Root canal treatment and an endocrown
restoration were planned, with informed consent ob-

tained. Initial intraoral photographs and radiographs
were taken (Figure 1).

Local anesthesia was administered using 4% ar-
ticaine with 1:100,000 epinephrine to ensure ade-
quate pain control during the procedure. After
removing decay on the mesial side of tooth 47, the
cavity was etched with 37% phosphoric acid, fol-
lowed by the application of an adhesive bonding sys-
tem (3M ESPE). A sectional matrix system was used
to ensure proper contour and contact, and the cavity
was subsequently restored with a nanohybrid com-
posite resin (3M ESPE) using an incremental layering
technique. In the same session, before root canal
treatment, the buccal and lingual cusps of tooth 46
were reduced, and a MOD cavity was prepared. Pre-
endodontic composite build-up (3M ESPE) was com-
pleted for proper rubber dam isolation, which
included adjacent teeth (Figure 2). Following the pre-
endodontic composite build-up, rubber dam isolation
was applied before initiating the root canal treatment
to ensure a dry and contamination-free operative
field.

ROOT CANAL TREATMENT

The distal and mesial root canals’ working length was
measured using the MO mode of the Ai-endodontic
motor (Woodpecker, China) with K-type files No. 10
and 15 (Dentsply Sirona, Tiirkiye). Mesiobuccal,
mesiolingual, and distal canals were prepared with
OneCurve (25/0.6) files (Coltene Micro Méga,
France). After each file change, canals were irrigated
with 2.5% NaOCl. Following instrumentation, a final
irrigation protocol was applied, consisting of 2.5%
NaOCl, 17% EDTA (1 min), and saline as the final ir-
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FIGURE 1: Initial radiography (A) and photograph (B)
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FIGURE 2: Isolation with rubberdam

rigation solution. Irrigation agitation was performed
using the Ultra X ultrasonic device (Sifary Medical,
China) in three cycles of 20 seconds each, with 2 mL
of irrigant per cycle. After agitation, canals were
dried with paper points. Mesiobuccal and mesiolin-
gual canals were filled using the single-cone tech-
nique with AH Plus sealer (Dentsply Sirona,
Tirkiye), while the distal canal was filled with the
lateral condensation technique using the same sealer.
The canal orifices and pulp chamber were sealed with
a flowable composite resin (3M ESPE) to ensure an
adequate seal and prevent microleakage.

CAVITY PREPARATION AND
ENDOCROWN RESTORATION

An occlusal reduction of over 2 mm was performed,
maintaining a cervical margin width of at least 2 mm
and a pulp chamber depth of 3 mm. The prepared
tooth, adjacent, and opposing teeth were scanned with
a Cerec Primescan (Sirona Dental, Germany) to en-
sure proper closure and ideal restoration height (Fig-
ure 3A). The contact relationship of the designed
restoration with adjacent teeth was then evaluated
(Figure 3B).

The endocrown block, made from Cerasmart
(A2) nano-hybrid ceramic (GC, Tokyo, Japan) using
the CEREC Primemill (Sirona Dental, Germany),
was fitted to tooth 46. The inner surface’s fit with the
pulp chamber and the outer surface’s contact with ad-
jacent teeth were evaluated (Figure 4).

CEMENTATION

After rubber dam isolation, adjacent teeth were cov-
ered with Teflon. The endocrown’s inner surface was
sandblasted for 15 seconds, air-dried, and coated with
silane (Ultradent Products). The cavity and cervical
margin were etched with 37% phosphoric acid

FIGURE 4: Evaluation of the contact relationship with adjacent teeth




FIGURE 6: Master cone radiography (A), final radiography (B)

(Imicryl Dental), rinsed, and dried. All procedures
were completed in the same session, with no need for
temporary sealing between steps. Bond (3M ESPE)
was applied and air-dried, and self-adhesive resin ce-
ment (3M Relyx U200) was applied to the pulp
chamber and block. Following a 2-second initial
polymerization with an LED light-curing device
(Woodpecker, China), excess cement was removed,
and a final 40-second light cure was applied to all
margins using the same device. Contact and occlusal
height were verified, and final photographs were
taken (Figure 5). In addition, the master cone in Fig-
ure 6A and the final radiograph of tooth number 46 in
Figure 6B are also shown.

Master cone radiography in Figure 6A and the
final radiograph of tooth number 46 in Figure 6B are
also shown.

I DISCUSSION

Endocrowns are monoblock restorations integrating
the intraradicular post, core, and crown.® These

restorations have demonstrated considerable poten-
tial as an effective solution for molars and premolars
with significant loss of coronal structure.” The enamel
and dentin tissue lost during full crown construction
can be replaced by minimally invasive techniques in
endocrown construction, preserving the remaining
tooth structure. Additionally, it can receive support
from the pulp chamber cavity without the need for ad-
ditional preparation in the root canals, thus increasing
the stability and retention of the restoration. '

This case report describes the construction of an
endocrown restoration, a more up-to-date approach,
instead of a full crown restoration for a patient with
excessive material loss in the mandibular molar tooth.
Timely restoration of endodontically treated teeth sig-
nificantly impacts their prognosis. Pratt et al. found
that teeth restored with crowns within four months of
root canal treatment were nearly 3 times less likely
to be extracted than those restored later.!!

Endocrowns offer a simpler, more cost-effective
alternative to conventional post-and-core restora-



tions, with improved aesthetics and reduced proce-
dure time. Their adhesive technique minimizes mar-
ginal leakage and microbial penetration, enhancing
the success of endodontic treatment.!? Studies high-
light their lower incidence of catastrophic failures,
superior stress distribution, and increased fracture re-
sistance compared to conventional crowns.!* More-
over, as intracanal retention can weaken teeth and
complicate re-treatment, endocrowns align with the
principles of conservative restorative dentistry, pre-
serving dental tissue and reducing the risks associ-
ated with posts.'

Hybrid ceramics, such as Cerasmart, offer sig-
nificant advantages in endocrown restorations by pro-
viding an elastic modulus similar to dentin, which
aids in stress absorption and reduces stress concen-
trations at the restoration interface.!® This property
enhances the biomechanical performance of en-
docrowns, contributing to their durability and clinical
success. However, further long-term clinical studies
are needed to comprehensively evaluate the longevity
and failure modes of hybrid ceramic endocrowns,
particularly in comparison to traditional ceramic ma-
terials like lithium disilicate. Additionally, while en-
docrowns are predominantly used for molars,
expanding research into their applicability for pre-
molars and anterior teeth is essential to determine
their feasibility, functional performance, and aes-
thetic outcomes in different clinical scenarios.

There is a growing need for more evidence-
based studies regarding fractures of endodontically

treated teeth. While endocrowns show promise in
restoring teeth with significant coronal structure loss,
it is essential to consider the potential for fractures in
these teeth, especially when subjected to long-term
functional stress. Further studies exploring the frac-
ture resistance of teeth restored with endocrowns
compared to conventional crowns, particularly in dif-
ferent clinical situations and tooth types, would pro-
vide valuable insights into their performance and
long-term durability. Additionally, understanding the
specific failure modes and factors contributing to
fracture in endodontically treated teeth will help re-
fine the indications and techniques for using en-
docrowns, improving their success and longevity in
clinical practice.
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