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ABSTRACT

Endodontic treatments are made much more difficult by the fact that teeth that need them
frequently have damaged structures. For these teeth, pre-endodontic restoration is therefore an
important strategy that dentists should take into account. Compared to a typical tooth restoration,
an endodontic treatment necessitates a more sophisticated restoration because of things like
significant cavities, post-treatment root canal dentin, and even the patient's financial situation. It is
the dentist's responsibility to repair the tooth and return its shape, functionality, and aesthetics.
According to reports, restoration failure—rather than the endodontic treatment itself—is the main
reason why endodontic treatments fail. Consequently, the effectiveness of endodontic therapy
depends critically on a suitable post-endodontic restoration. Thus the aim of the present paper
summarizes on different pre and post endodontic restorative techniques based on the requirement
of the case.
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1. INTRODUCTION

Maintaining an aseptic root canal system or
disinfecting it if it has already been infected are
the goals of endodontic treatment, which aims to
prevent or treat apical periodontitis. Isolating the
subject tooth with a rubber dam is deemed
necessary because it stops saliva and oral
bacteria from entering the mouth, avoids
ingestion and inhalation of equipment, and stops
irrigation solutions from seeping into the mouth
[1]. Teeth that need endodontic treatment
frequently have damaged structures as a result
of root resorption, caries, or trauma. This makes
Endodontic operations further complicated by the
minimal amount of retained tooth tissue[2].
Endodontically treated teeth are at a higher risk
of fracture as compared to vital teeth as root
canal treatment leads to weakening of tooth
structure as a result of changes in tooth
architecture, changes in properties of dentin and
changes in proprioception [3].

2. PRE ENDODONTIC RESTORATIONS

For compromised teeth, taking into account pre-
endodontic restoration prior to beginning
endodontic therapy is beneficial since this
method:

i. Makes room for irrigation solutions to
continue functioning for a longer period of
time; [4].

Simplifies ideal rubber dam isolation for the
ensuing endodontic visits [5].

Facilitates efficient inter-appointment
temporary closure to stop intracanal
medication seepage, gingival ingrowth into
the cavity, and bacterial microleakage [6].

iv. Prevents fractures of the compromised tooth
structure, preserving repeatable reference
points [7].

v. Enhances patient acceptance by improving
aesthetics during the endodontic treatment
phase.

vi. Facilitates post-endodontic restoration.

Traditional non-adhesive pre-endodontic

restoration techniques, like amalgam core build-
up, copper bands, or temporary crowns, may still
be helpful for some clinicians when used
appropriately, but they have a number of
drawbacks that, when combined with the
advancement of adhesive techniques, have
reduced their practical value [8,9].
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3. NON-ADHESIVE TECHNIQUES OF
PRE-ENDODONTIC RESTORATION [2]

3.1 Amalgam core build-up
3.1.1 Advantages

1.Durable with long track record for restoring
badly broken down teeth

2.May be useful for clinical situations where
bonding is unpredictable

3.1.2 Disadvantages

1.Amalgam is being phased out

2.Mechanical retention is required; this often
necessitates additional tooth tissue removal
or use of dentine pins

3.Endodontic treatment needs to be delayed
due to the setting properties of amalgam

4.Amalgam particles may block root canal
system

5.Aesthetics

4. COPPER/ORTHODONTIC BANDS WITH
TEMPORARY CEMENTS

4.1 Advantages

1.May increase fracture resistance of
compromised teeth
4.2 Disadvantages

1.Periodontal complications due to poor

marginal and
hygiene

2.Suboptimal contours and occlusion

3.Risk of dislodgement

4.Root canal blockage by cement particles

5.Aesthetics and patient comfort

adaptation impaired oral

5. TEMPORARY CROWN
5.1 Advantages
1.Restoration of occlusion and aesthetics
5.2 Disadvantages
1.Suff_icient residual tooth tissue required to
retain a crown

2.Risk of dislodgement
3.Compromised visibility
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4.Potential patency impairment by cement
particles
6. MODERN CONCEPTS OF PRE

ENDODONTIC RESTORATIONS

Teeth having at least a partial ferrule and cavity
margins that allow moisture control without
encroaching on the Supracrestal tissue
attachment(STA) should be restored using a pre-
endodontic procedure .Even if the final coronal
restoration wasn't completed right away, there
would still be a considerable chance that the
tooth would stay in the mouth if its supporting
structures were restored prior starting endodontic
therapy [10,11]. As a temporary or poorly sealed
coronal restoration can lead to tooth reinfection
[12]. because of the sealing material's lack of
adherence and incompatibility with the dental
structure, this could additionally decrease the
need for endodontic retreatment. The sections
that follow provide an overview of contemporary
techniques that use substances that can adhere
to dental tissue [2].

6.1 Cervical Margin Relocation

Dietschi and Spreafico initially defined “cervical
margin relocation" (CMR) as the use of resin
composite to move a deep cervical margin to a
supragingival position. This method has also
been referred to as "proximal box elevation" or
"deep margin elevation" by other researchers.
When an adhesive ultimate repair is envisaged,
this method is highly recommended. The primary
drawback of CMR is the requirement for an

acceptable margin seal with a well-fitting matrix
under rubber dam isolation, which is often
unachievable, particularly  for  subgingival
margins. Furthermore, enough coronal walls
ought to be left over to maintain the matrix.
Cervical marginal elevation can be done either
by the use of flowable or packable composite,
but marginal integrity concerns are of
concern with the use of packabale composite
[13] (Fig. 1).

6.2 Doughnut Technique

Using an appropriate barrier (cotton pellet,
thermoplastic gutta-percha, liquid dam) to
prevent root canal orifice blockage, the so-called
"doughnut" approach entails circumferential
build-up of the cavity walls. Various methods
could be taken into account when planning a
non-adhesive final restoration (for like as a
traditional crown); for instance, in teeth with
some walls missing as well as a big volume of
the  dentine's  periphery. Under these
circumstances, matrix stability is typically not
achievable, or two steps (free-hand work is
followed by secondary positioning of matrix) [14].
Pre-endodontic core augmentations might be
utilized. Benefits include a comparatively easy
application process and the preservation of root
canal system access, which guards against
issues with canal location and patency.

Marginal adaptation and overhang management
raise concerns, particularly when implemented
haphazardly [15]. (Fig. 2).

Fig. 1. Cervical margin relocation (CMR): from pre-endodontic to post-endodontic restoration.
a) Non-vital upper right first molar after removal of caries and previous restorations. b)
Isolation and c) mesial CMR with sectional matrix. d) Pre-endodontic restoration (including
cusp reduction) completed. e) Preparation for adhesive restoration after completion of
endodontic treatment. f) Ceramic onlay after adhesive cementation
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Fig. 2. Donut technique pre endo bulid up using composite in a carious exposed lateral incisor

6.3 Canal Projection

This method has been demonstrated using the
specialized Projector Endodontic Instrument
Guidance System (PEIGS; CJM Engineering,
USA), which maintains canal patency by sliding a
tapered plastic device onto an endodontic
instrument. This procedure, which is an
alternative to the previous one, entails core build-
up together with the projection of root canal
orifices from the pulp chamber floor to the
cavosurface. Better visualisation and straight-line
access to the canals are made possible by canal
projection, which also allows for canal
individualisation in situations where canal outlets
are close together on the chamber floor,
correction of misdirected access cavities,
improved hydraulic condensation of obturation
materials, and sufficient sealing and reinforcing
of the chamber floor or perforation repair
materials. One significant disadvantage in
comparison to the "doughnut" could be the
lengthier process required for both the build-up
and the temporary closure of each projected
canal as a distinct cavity in between endodontic
visits [16]. (Fig. 3).

In several clinical scenarios, restorative
procedures may be restricted particularly in
cases where:

* Ferrule effect needs to be improved;

» STA violation is anticipated;

* Isolation of the cavity is not feasible (e.g.,
gingival ingrowth into cavity).

In these situations, methods that make tooth
tissue visible may be used, either by itself or in
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conjunction with a restorative build-up. These
include:

6.4 Surgical Crown Lengthening

In order to expose more tooth tissue in teeth with
structural compromise, this method uses either
an apically positioned flap (APF) (with or without
osseous excision) or a fapless gingivectomy
technique.

In general, gingivectomy has less morbidity after

surgery than flap surgery (23 mm). It is
recommended when there is sufficient
keratinized tissue width (23 mm) and no

expected STA violation. (Fig.4).
6.5 Orthodontic Extrusion

Orthodontic extrusion is generally favored over
Surgical crown lengthening (SCL), especially in
the aesthetic zone, due to its conservative
nature, ability to prevent bone resection, and
ability to preserve the root contours and
periodontal integrity of the treated and
neighboring teeth. Additionally, it is highly
recommended for patients whose medical
condition makes surgical approaches
impracticable [17]. When used under low-
intensity forces (slow extrusion), this technique
causes coronal migration of the supporting bone
and soft tissues. This can be advantageous in
some situations (angular bony defects, lack of
keratinized tissues), but it can also result in
aesthetic issues that need to be corrected
surgically. However, coupled supracrestal
fibrotomy during the extrusion stage can prevent
this [18]. (Fig. 5).
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6.6 Surgical Extrusion

With or without rotation, surgical extrusion entails
the deliberate coronal displacement of the
residual tooth structure within the socket. Using
rotation can increase cervical width and prevent
undesired black triangles caused by the
decreased root diameter of extruded teeth. It can
also shift subgingival fracture lines to a more

advantageous position, reducing the amount of
extrusion needed [19,20].

While this method is often not suitable for
molars, in contrast to orthodontic extrusion, it is
said to have similar outcomes in
terms of periodontal healing, minimal

bone loss and resorption of the roots [21].
(Fig.6).

Fig. 5. Orthodontic extrusion of laterals using stainless steel braces and resin tags
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Fig. 6. Surgical extrusion of central incisor followed by root canal treatment and crown
placement

7. POST ENDODONTIC RESTORATIONS

The quality and amount of remaining tooth
structure should be taken into account while
determining the optimum restorative approach for
each individual patient, as excessive restorations
cause the remaining tooth structure to be
destroyed. Different post endodontic restorations
are classified based on the cuspal coverage,
type of the material used and aesthetics.

The development of endocrowns, zirconia post
and core, and crownlays—which combine the
intra-radicular post, the core, and the crown into
a single component to create a monoblock
effect—is a recent breakthrough [22].

7.1 Classification of Post Endodontic

Restorations

a.Class 1: No post- Composite core build up

b.Class 2: fibre post

c.Class 3: crown lengthenin or
extrusion as pre restorative procedue

d.Class 4: gold cast post

e.Class 5: extraction.

surgical

7.2 Based on Cuspal Coverage

a)onlays where at least one cusp is covered
b)inlays where no cusp is covered

c)overlays where all the cusps are covered.
considered for

Important factor

restoration.

post endo
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7.3 Ferrule Effect

A crucial element influencing the fracture
resistance of endodontically treated teeth
replaced with complete crowns is the amount of
coronal dentin that remains following post-
placement preparation. It is believed that a 2 mm
margin of healthy dentin will suffice to create the
ferrule effect, which guards the root from gingival
edge fractures. In order to reduce the stress in
the post and between adhesive surfaces, the
appropriate ferrule effect can lower the stress
concentration  within the tooth structure.
Unfortunately, severe caries or coronal fractures
may make it impossible to get a complete splint
ferrule in clinical practice .To achieve this height
in these situations, orthodontic extrusion or
clinical crown lengthening surgery are advised
[23]. (Fig. 7).

7.4 Cast Post and Core

Custom-cast posts and cores consisting of base
metal alloys, gold, silver, and palladium have
been utilized in the past. Non-metal posts have
been introduced recently, including zirconia,
carbon fiber, glass fiber, and fiber-reinforced
composites [23]. Lately, PEEK (polyether ether
ketone) has been utilized, encompassing glass
fiber reinforced (GFR)-PEEK, carbon fiber
reinforced (CFR)-PEEK, and PEKK (polyether
ketone-ketone). These metal-free posts are less
costly, take less time to complete, and in certain
cases are less invasive than customized posts
and cores. They also have advantages including
biocompatibility, corrosion resistance, and
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mechanical qualities comparable to a natural
tooth [24]. (Fig.8).

7.5 Endocrowns

The endocrown idea, which is similar to the
traditional post and core, enhances retention by
adding a pulp chamber extension without the
need for root canal therapy. This design offers
alternatives for teeth with calcified, short, or
dilacerated root canals in addition to a technique
for correctly sealing and restoring endodontically
treated teeth. Following endodontic therapy, the
pulp chamber should typically be adequately
sealed and leveled using flowable composite or
glass ionomer cement. The use of rigid filler
materials in the pulp chamber when an
endocrown restoration is intended should be
avoided. Furthermore, between 6° and 12° of

a

Resistance

Fulcrum .

Effort

Moment \

—>

divergence should be prepared for the pulp
chamber's axial walls. For anterior teeth, the pulp
chamber extension should range from 3 to 6 mm,
depending on the restorative material that will be
utilized [25].

The accessible substrate is ONE parameter that
the endocrown preparation can change. The
ferrule, which is visible in traditional complete
crowns, functions as the restoration's "bracing
mechanism" around the cervical tooth structure.
On the other hand, it may reduce the amount of
enamel that is accessible at the edge, which is
crucial for the endocrown to properly connect.
Because its retention mostly depends on the
adhesive cementation, the preparation of an
endocrown differs from that of a whole crown
[26]. (Fig. 9).

Resistance

Fulcrum .~

Effort

Moment
N

~—>

Fig. 7. The diagram shows how the ferrule lowers the stress on the framework and the lever
arm. (a) Dental restoration using a post devoid of a ferrule. One can observe that the lever arm
is farther from the fulcrum; (b) a tooth with a ferrule that has been fixed with a post. The
distance to the lever arm (fretted line) is shortened by the fulcrum's location on the ferrule

Fig. 8. Different custom posts ranging from cast metal to zirconium posts
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Fig. 12. Lithium disilicate overlays on molar
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The dental substrate should be bonded using an
appropriate adhesive technique, and the enamel
tissue should be protected. Furthermore, the
restoration's surface treatments ought to be
carried out in accordance with the restorative
material that was employed. As materials for
endocrown fabrication, CAD/CAM blocks of resin
composite, hybrid ceramic, leucite, lithium
disilicate based ceramics, and zirconia were
examined.

7.6 Crownlays

A crownlay which is a variant of an endocrown is
a hybrid dental restoration often placed over an
endodontically treated tooth that is more
conservative than a conventional full coverage
crown, but less conservative than a normal
onlay.

Crownlays make use of the additional surface
area provided in the pulp chamber after root
canal therapy to extend additional restorative
material on the underside of the restoration into
the hollowed-out pulp after the procedure. This
reduces the amount of tooth reduction required
on the external walls. More of the tooth's healthy,
natural structure is preserved when a crownlay is
used than would be possible otherwise. They are
easy to prepare and require less chairside time
with good aesthetics. Eshetically they work on
monoblock phenomenon. (Fig. 10).

7.7 Vonlays (Fig. 11)

Dr. Ronald E. Goldstein suggested the "Vonlay"
or "Veener-lay" design. In the premolar region,
where there is enough enamel to form a bond,
vonlay is a combination of an onlay and an
expanded buccal veneer surface. Although this
restorative approach offers the same structural
benefits as a full coverage crown, it involves a far
less intrusive preparation. The components of an
onlay and veneer together improve the
maintained tooth structure's longevity and
aesthetics at the same time [27].

7.8 Overlay

Dental overlays, sometimes known as "three-
guarter crowns" or "lab made fillings," are a less
common type of dental restoration that lie
between a traditional filling and a full coverage
dental crown made in a lab. The main advantage
of having an onlay made is that it provides a
middle-of-the-road approach to repairing the
damaged area without covering the entire tooth;
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it is essentially a partial crown that bonds over
the damaged area to rebuild it without sacrificing
the risk of stability during everyday wear [28].
(Fig.12).

8. DISCUSSION

From the conventional metal posts and cores to
fiber posts and cores to partial coverage
restorations that adhere to the structure of the
tooth, post endodontic treatments have
undergone an evolution. Fixed dental prostheses
fall into two main categories: the more traditional
category, known as conventional restorations,
which rely on mechanical or frictional retention,
and the more modern category, known as
minimally invasive MI or adhesive restorations,
which rely on adhesives. While MI restorations
are made exclusively of aesthetic materials,
conventional restorations can be made of non-
esthetic or aesthetic materials [29]. Choosing the
optimal restorative solution for posterior teeth
might be difficult these days due to the
abundance of minimally invasive restorations
available.

Coronal fractures (68%) were the most frequent
issue with post-endodontic restorations, and the
remaining tooth structure (87%) had the greatest
influence in selecting the restoration patterns.
Teeth treated endodontically that have only one
occlusal access cavity or that have lost one
marginal ridge and still have axial walls that are
more than two millimeters thick are classified as
minimally destructed teeth. It is proposed that
cuspal coverage restorations are  not
recommended in these kinds of instances. This
idea aligns with the findings of the Dammaschke
et al. study, which demonstrated that adhesive
composite resins could be an efficient restoration
for endodontically treated teeth with three axial
walls. Mesio-occlusal or distoocclusal cavities
with an axial wall thickness of less than 2 mm, or
mesio-occluso-distal cavities, are teeth that have
undergone moderately destructive endodontic
treatment. In this group, cuspal coverage would
be advantageous for clinical success.Severe
tooth destruction is defined as a loss of tooth
structure greater than that of a MOD cavity.
Cuspal coverage restorations with intraradicular
retention would be beneficial for the long-term
prognosis of such instances [28].

This review design could be considered a
limitation as it depends primarily on the individual
opinions of dental practitioners, which offer
minimal in terms of evidence.
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9. CONCLUSION

It is clear that the predictability of
endodontic treatment for teeth with structural
compromises is greatly enhanced by pre-
endodontic restoration, and doctors have a wide

range of methods at their disposal. A
particularly promising treatment option for teeth
that have had endodontic treatment is

bonded minimally invasive bonded ceramic
restorations, which have evolved with post
endodontic restorations. In addition to being
aesthetically  pleasing, it permits the
preservation of tooth structure and is
appropriate for the idea of bio-integration and
minimally invasive dentistry.
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