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Abstract:

Adequate restoration of endodontically treated teeth (ETT) begins with an appropriate understanding of their physical and
biomechanical properties. Treatment quality and integrity of the remaining tooth structure should be conserved cautiously. Although
many new restorative materials and techniques have become available in the last years, some basic concepts in restoring ETT remain the
same. Aim of the work: The aim of our review is to highlight different designs used for reconstruction of ETT. Methods: we searched
The PubMed database for study reporting reconstruction of ETT. Results: We found several designs used for the restoration of ETT. For
example, fiber post, endocrown, sharonlay. Each design should be selected according to the status of the remaining tooth structure. The
most popular design was fiber post followed by endocrown. Sharonlay is a novel design was introduced in the 2015 reconstruction of
ETT however, the available research on it were few, and the restoration was fabricated from metal. The operation skills are essential
elements for determining the longevity of adhesive bonded indirect restorations.

Introduction

R econstruction of endodontically treated teeth ETT
is a tremendous challenge in restorative dentistry.

This is because the coronal part of the tooth is
usually partially or totally lost by caries, erosion, abrasion,
trauma, endodontic access, or previous crown restorations.
Restoration of ETT is complex, and the following
parameters should be considered: tooth condition, tooth
position in the jaw, tooth anatomy, function occlusion, and
rehabilitation planning.?® knowledge of the physical
requirements, long term prognosis and understanding of the
limitations of available materials are essential for ideal
restoration for ETT.* Extracoronal restorations should be
placed on most root canal treated posterior teeth to improve
their long-term survival.>® Some data denote that intact
posterior teeth except for the access opening can be restored
satisfactorily with direct composite resin instead of a
crown.>"® Maximum conservation of sound tooth structure
and the choice of good restoration with mechanical
properties similar to dental structure provide greater
longevity of the tooth-restoration complex’ Adhesive
procedures allow the clinician to conserve instead of
remove dentin.’® Polesel (2014) recommended three
therapeutic modalities for restoring single posterior ETT,
including; direct and indirect adhesive restorations and
conventional crown. The amount of residual health tooth
structure is the most critical factor affecting the therapeutic
option.” The aim of our review is to highlight different
designs used for reconstruction of ETT.
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Methods:

We searched the PubMed database for the reconstruction of
endodontically treated teeth, and the used search terms were
“root canal treated teeth”, “non-vital teeth”, “devitalized
teeth”, “reconstruction”, “restoration” The search strategy
for PubMed is described in Table 1. The research results
were imported in EndNote (X9, Clarivate Analytics), and
duplications were deleted.

Table 1. Search Strategy PubMed.

Search Query

#3 Search #1 AND #2

#2 Search (reconstruction *[tw]
OR restoration*[tw])

#1 Search (root canal treated teeth
*[tw] OR non-vital teeth *[tw]
OR devitalized teeth*[tw])

Eligibility Criteria:

Inclusion criteria: all studies (in-vitro, in-vivo) that
discussed how to reconstruct ETT were selected for
exclusion criteria: we ignored the studies that used direct
restoration only to reconstruct ETT. Also, studies that used
metallic restoration except for sharonly as it is a novel
design and only fabricated from metal. Finally, we
excluded studies if we cannot access the full text.

Results

Data Collection and Processing

We extracted data from the selected studies and found
several designs used for the restoration of ETT. For
example, fiber post, endocrown, sharonlay. Each design
should be selected according to the status of the remaining
tooth structure. The most popular design was fiber post
followed by endocrown. Sharonlay is a novel design was
introduced in the 2015 reconstruction of ETT however, the
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available research on it were few, and the restoration was
fabricated from metal.

The operation skills are essential elements for determining
the longevity of adhesive bonded indirect restorations.™

A- Fiber post:

Traditionally, metallic posts have been used to build up
ETT. Tooth-colored post systems were developed due to
increased esthetic needs and possible problems of metallic
posts, including post-fracture, root fracture, and crown and
or post-loss of retention."*** The technical development of
fibre-reinforced materials, including structure, shape, and
optical properties of the post, has resulted in material
development to overcome many drawbacks of metallic
posts. Because of the esthetic appearance of esthetic posts,
failure mode and clinical performance of fibre-reinforced
posts, they are preferred over metallic posts.** *° Fiber-
reinforced composite (FRC) resin material has been shown
to have satisfactory clinical results in various clinical
situations™®*® The essential function of the post is to retain a
core in ETT with severe coronal destruction.® ** An ideal
post should have the following characters: mechanical
properties similar to dentin, maximum retention with
minimum dentin removal, even functional stresses
distribution within root surface, esthetic matching with the
final restoration and surrounding tissue, minimum stress
during insertion and cementation, resistance to
displacement, easy retrievability, ease of use, safety,
reliability, and reasonable price.*?! Several authors have
pointed out that root canal posts with low stiffness result in
more stress distribution.’>*>*®  Choosing the proper post
and core systems is challenging. Therefore, it should be
planned by knowledge of their indications, usefulness and
shortages, in addition to the quality and quantity of
remaining tooth structure and esthetic requirement.’® 32
Incorporation of various advantageous properties of the
post (ferrule effect, diameter, length, luting cement etc.) is
paramount for the long-term success of such restorations.?
A fiber post is composed of reinforcing fibers immersed in
a resin polymerized matrix. Popular fibers are fabricated
from carbon, glass, silica, or quartz but the kind, volume
content, and distribution of the fibers and the matrix are
different among fiber post systems.?

The mechanical characteristics of prefabricated FRC posts
for example greater fatigue resistance, low elastic modulus
similar to that of tooth dentin, rely on several factors. These
factors include the kind, content, and direction of fiber used
as well as the type of used matrix. ® Cagidiaco et al.,
(2008) evaluated the clinical outcome of ETT restored with
fiber posts. They concluded that; the usage of the fiber post
prevent failure, particularly in case of severe coronal
damage. Debonding is the prevalent failure occurring with
fiber posts.”” Hafiz et al., (2020) stated that the usage of
fiber post followed by zirconia crown is a treatment option
which enhances the longevity of ETT.?

B Endocrown:

A shift in therapeutic modalities toward more conservative
ones is noticed, and the requirement for traditional posts
and cores has become less obvious.”*! Ceramic indirect
restotations (inlay and onlay) and endocrowns were
launched as an alternative option for restoration of ETT,
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based on the amount of remaining tooth structure.®* A
postless designs used to restore ETT involves using the
pulp chamber to extend the crown itself, forming a
monoblock containing the crown and core build-up in a one
piece. Endocrowns were emerged by Pississ in 1995.% It is
introduced as a one-piece overlays fabricated from
composite or ceramic to reconstruct the coronal portion of
ETT. These teeth should have the following characters, a
supracervical butt joint, conserving maximum enamel to
enhance boning and extended within the pulp chamber with
a small extension into the root canal.** This design has
micromechanical retention as it extends from the internal
part of the pulp chamber to the cavity margins. On the other
hand, micro retention is obtained by adhesive
cementation.® It is composed of a circular butt-joint margin
and internal retention cavity within the pulp chamber.®*%
This design provides minimal invasive preparations with
the protection of the existing tooth structure.®® * The
supragingival placement of the cervical margin preserves
the marginal periodontium, simplifies impression making,
and conserves the remaining tooth structure.3"4#
reasonable price and less clinical time are the benefits of
endocrowns.”® **#2 Endocrown is a reliable alternative to
reconstruct root canal treated supra erupted posterior
teeth.® Its clinical use can also be justified, particularly in
ETT with short clinical crowns. Also, in teeth where root
configuration prevents the use of post and core.”> *
Moreover, it is suitable for cases where there is a great loss
of tooth structure, reduced vertical dimension, small
interproximal space and conventional rehabilitation where
post and crown are not possible.*” ** % The development of
ceramic technology, particularly dental CAD/CAM and
adhesive cementations, have increased opinions to create
ceramic endocrowns with excellent biocompatibility and
mechanical features.* In addition, it is a simple technique,
less clinical time consuming, with better acceptance.*
Therefore, it is considered a superior option among the
various treatment alternatives.*** Endocrown could give
greater retention, particularly especially where more than
half of the remaining tooth remains with decreased load and
lateral stresses.*® * Forces are composed of compression
dispersed over the cervical butt joint and shear force over
axial walls therefore moderating the load on the pulpal
floor.Perfect preparation without undercuts and with
diverging walls, voidless rubber base impression, great
laboratory support, adapting to strict cementation protocols,
and perfect finishing and polishing are mandatory steps for
the success of ceramic endocrowns.***® *® Yousief et al.,
(2020) conducted comprehensive research reviewing the
advantage of end crowns compared to full coverage crowns
used to restore badly decayed posterior teeth.*® They found
that endocrown is a simple procedure that can be completed
in one visit that is impossible for cases with full coverage
crowns after post and core fabrication. Additionally,
endocrowns with butt joint margin provide better stress
distribution. Therefore, it reduces the applied force on the
pulpal floor. Govare and Contrepois (2020) stated that
endocrown is a reliable substitute to conventional crown
supported post and core for restoration of posterior ETT.
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Provided that; the guidelines for both preparation and
cementation technique should be followed. *

A- Sharonlay

A new treatment modality named “sharonlay” is defined as
an onlay with a post extension indicated for premolars with
proximal caries where the cuspal damage is ideal for onlay
preparation. The post extension enhances the retention of
the onlay, especially with the small sized premolars. The
post also reinforces the cervical neck of the ETT,
minimizing the horizontal fracture at the neck of the tooth.6
Hence, sharonlay counters the compressive and tensile
loading on the endodontically treated premolars. It has been
tested clinically for more than a decade. Evaluation of these
restorations after 10 years shows promising long-term
success. However, the selection of an appropriate case is
essential for the final success of the restoration.6 Sharonlay
may also be indicated in a multirooted teeth mainly for
retention, particularly with short clinical crown which
preclude using crown or endocrown.®® Chandra et al.,
(2016) found that the fracture resistance of sharonlay was
more outstanding compared to metal onlay with ready-
made metallic post and metallic onlay over ETT.>
Conclusion:

There are several designs used for the reconstruction of
ETT. The talented operator should select the best option
that provides best outcome.

References

1. Dayal C, Dhingra A, Neetika. A comparative evaluation of
fracture resistance of endodontically treated teeth
restored by different post system — an in-vitro study. J
Dent Med Sci. 2014; 13:63-67.

2. Faria AC, Rodrigues RC, de Almeida Antunes RP, de
Mattos Mda G, Ribeiro RF. Endodontically treated teeth:
characteristics and considerations to restore them. J
Prosthodont Res. 2011; 55:69-74.

3. Zarow M, Sebasti R, Paolone G, J Porta J, Mora J,
EsponaJ, et al., A new classification system for the
restoration of root filled teeth. Int Endod J. 2018;
51:318-334.

4. Eliyas S, Jalili J, Martin N. Restoration of the root canal
treated tooth. Br Dent J. 2015; 218:53-62.

5. Baba NZ, Charles J, Goodacre CJ, Daher T. Restoration of
endodontically treated teeth: the seven keys to success.
Gen Dent. 2009; 57:596-603.

6. Steven A, Aquilino SA, Caplan DJ. Relationship between
crown placement and the survival of endodontically
treated teeth. J Prosthet Dent. 2002; 87:256-263.

7. Zarrati S, Mahboub F. Marginal adaptation of indirect
composite, glass-ceramic inlays and direct composite: an
in vitro evaluation. J Dent. 2010; 7:77-83.

8. McLean A. Predictably restoring endodontically treated
teeth. J Can Dent Assoc. 1998; 64:782-787.

69

9. Varlan C, Dimitriu B, Varlan V, Bodnar D, Suciu I. Current

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

opinions concerning the restoration of endodontically
treated teeth: basic principles. J Med Life. 2009; 2:165-
172.

Mannocci F, Cowie J. Restoration of endodontically
treated teeth. Br Dent J. 2014; 216:341-346.

Polesel A. Restoration of the endodontically treated
posterior tooth. Giornale Italiano di Endodonzia. 2014;
28:2-16.

Lamichhane A, Xu C, Zhang FQ. Dental fiber-post resin
base material: a review. J Adv Prosthodont. 2014; 6:60-
65.

Marchionatti AM, Wandscher VF, Rippe MP, Kaizer OB,
Valandro LF. Clinical performance and failure modes of
pulpless teeth restored with posts: a systematic review.
Braz Oral Res. 2017; 31:1-14.

Kulkarni G, Shetty N, Moogi P, Kumar G, Prashanth BR.
Choice of post and core systems in endodontics. J Int
Oral Health. 2016; 8:409-411.

Dikbas I, Tanalp J. An overview of clinical studies on fiber
post systems. ScientificWorldJournal. 2013; 1-9. doi:
10.1155/2013/171380.

Vijaywargiya N, Saha SG, Verma M, Saha MK.
Replacement of missing teeth and restoration of
endodontically treated teeth using fiber-reinforced
composite resin. Int J Prev Clin Dent Res. 2017; 4:1-5.

Sarkis-Onofre R, Pereira-Cenci T, Opdam NJ, Demarco
FF. Preference for using posts to restore endodontically
treated teeth: findings from a survey with dentists. Braz
Oral Res. 2015; 29:1-6.

Tortopidis D, Kourtis S, Kountouras K. Restoration of
endodontically treated anterior teeth with cast metallic
post or prefabricated fibre post placement : 2 case
reports and critical literature review. Balk J Dent Med.
2015; 19:86-91.

Baba NZ, Goodacre CJ. Restoration of endodontically
treated teeth: contemporary. Endod Topics. 2014; 31:68-
83.

Schwartz RS, Robbins JW. Post placement and restoration
of endodontically treated teeth: a literature review. J
Endod. 2004; 30:289-301.

Lassila LVJ, Tanne J, Le Bell A, Narva K, Vallittu PK.
Flexural properties of fiber reinforced root canal posts.
Dent Mater. 2004; 20:29-36.

Moradpoor H, Raissi S, Hazaveh FD. Survival rate of
endodontically treated teeth with fiber posts after
prosthodontic restoration: a study review. Sch J Dent Sci.
2017; 4:43-47.

Aldawsari MA, Magdy NM. Fracture resistance of
maxillary premolar teeth with class Il cavities restored by
both direct composite restorations and endodontic post
systems. Sch J Dent Sci. 2018; 5:1-6.

Abdalla Hoda


https://www.ncbi.nlm.nih.gov/pubmed/?term=Faria%20AC%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Rodrigues%20RC%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Almeida%20Antunes%20RP%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Mattos%20Mda%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/?term=de%20Mattos%20Mda%20G%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ribeiro%20RF%5BAuthor%5D&cauthor=true&cauthor_uid=20709618
https://www.ncbi.nlm.nih.gov/pubmed/20108535
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lamichhane%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24605208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Xu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=24605208
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang%20FQ%5BAuthor%5D&cauthor=true&cauthor_uid=24605208
https://www.ncbi.nlm.nih.gov/pubmed/24605208

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

70

Williams C, Kumar M, Bajpai M, Agarwal D.
Prosthodontic management of endodontically treated
teeth: a literature review. Int J Clin Prev Dent. 2014;
10:45-46.

Basnet BB, Ranjeet S. A case report on restoration of
traumatically involved teeth with fiber post and esthetic
restoration. J Oral Hygiene Health. 2017, 5:1-5.

Bonchev A, Radeva E, Tsvetanova N. Fiber reinforced
composite posts - a review of literature. Int J Sci Res.
2017; 6:1887-1893.

Cagidiaco MC, Goracci C, Godoy FG, Ferrari M. Clinical
studies of fiber posts: a literature review. Int J
Prosthodont. 2008; 21:328-336.

Hafiz TC, Nugroho PN, Yuanita T, Kunarti S. Monolithic
zirconia crown with intracanal retention: a case report. J
Int Oral Health. 2020; 12:86-90.

Guo J, Wang Z, Li X, Sun C, Gao E, Li H. A comparison of
the fracture resistances of endodontically treated
mandibular premolars restored with endocrowns and
glass fiber post-core retained conventional crowns. J Adv
Prosthodont. 2016; 8:489-493.

Oswal N, Chandak M, Oswal R, Saoji M. Management of
endodontically treated teeth with endocrown. J Datta
Meghe Inst Med Sci Univ. 2018; 13:60-62.

Alomran W. Endocrowns: a review article. Sch J Dent Sci.
2018; 5:306-309.

Sobczyk M, Godlewski T. The possibility of application of
endocrowns in prosthetic treatment. Nowa Stomatol.
2018; 23:116-120.

Pissis P. Fabrication of a metal-free ceramic restoration
utilizing the monobloc technique. Pract Periodontics
Aesthet Dent. 1995; 7:83-94.

Rocca GT, Daher R, Saratti CM, Sedlacek R, Suchy T,
Feilzer AJ, et al., Restoration of severely damaged
endodontically treated premolars: the influence of the
endo-core length on marginal integrity and fatigue
resistance of lithium disilicate CAD/CAM ceramic
endocrowns. J Dent. 2018; 68:41-50.

Heydecke G, Butz F, Strub JR. Fracture strength and
survival rate of endodontically treated maxillary incisors
with approximal cavities after restoration with different
post and core systems: an in-vitro study. J Dent. 2001;
29:427-433.

Sedrez-Poto JA, Rosa WL, da Silva AF, Munchow EA,
Pereira-Cenci T. Endocrown restorations: a systematic
review and meta-analysis. J Dent. 2016; 52:8-14.

Dogui H, Abdelmalek F, Amor A, Douki N. Case report
endocrown: an alternative approach for restoring
endodontically treated molars with large coronal
destruction. Case Rep Dent. 2018; 2018:1-6.

Mansoura Journal of Dentistry 2021;8(31):67-70.

38

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

. Dartora NR, Ferreira MDC, Spazzin AO, Neto MD,
Dartora G, Gome EA. Endocrown in premolar using
lithium disilicate reinforced ceramic: a case report. J
Oral Investig. 2017; 6:43-49.

Tzimas K, Tsiafitsa M, Gerasimou P, Tsitrou E.
Endocrown restorations for extensively damaged
posterior teeth: clinical performance of three cases.
Restor Dent Endod. 2018; 43:1-9.

Mahesh BA, Vandana G, Sanjay P, Jaykumar G, Deepika
C, Aatif N. Endocrown: conservative treatment modality
for restoration of endodontically treated teeth - a case
report. Endod. 2015; 27:188-191.

Fages M, Bennasar B. The endocrown: a different type of
all-ceramic reconstruction for molars. J Can Dent Assoc.
2013; 79:1-9.

Basutkar N, Wali O, Ahmad SAQ, Padala HK, Kumar R,
Sheetal A, et al., Management of severely supra-erupted
teeth with endocrown: case report. Acta Sci Dent Sci.
2018; 2:21-24.

Desai P, Tailor K, Patel P, Thakkar P. Post endodontic
restoration with novel endocrown approach: a case
series. J Res Adv Dent. 2016; 5:129-136.

Veselinovic V, Todorovic A, Lisjak D, Lazic V. Restoring
endodontically treated teeth with all-ceramic endo-
crowns: case report. Serbian Den J. 2008; 55:54-64.

Nair MG, Babu A. Endocrown-an overlooked alternative.
Arch Dent Med Res. 2016; 2:34-38.

Rao BS, Bandekar S, Kshirsagar S, Naman S. Endocrown-
a unique way of retention-case report. J Advan Medicine
Med Res. 2017; 22:1-5.

Deepak S, Nivedhitha M. Endocrown post endodontic
restoration- a questionnaire survey. J Pharm Sci Res.
2017; 9:1827-1830.

Yousief SA, Aman FA, Almutairi MM, Alhejali AED,
Alshehri FM, Almutariri KMS, et al., CAD/CAM
endocrowns vs crowns. EC Dent Sci. 2020; 19:1-7.

Govare N, Contrepois M. Endocrowns : a systematic
review. J Prosthet Dent. 2020; 123:411-418.

Chandra S, Akshay SN, Prabala. Sharonlay for a
mandibular second molar teeth - A Case Report. Acta Sci
Dent Sci. 2019; 3:93-96.

Chandra SM, Agrawal N, Sujatha I, Sivaji K. Fracture
resistance of endodontically treated single rooted
premolars restored with sharonlay: an in vitro study. J
Conserv Dent. 2016; 19:270-273.

Abdalla Hoda



