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Restoration of endodontically treated tooth
using BioHPP indirect restorative material:

Case series

Abstract:

Endodontic therapy weakens the remaining tooth structure which demands their rehabilitation. Various treatment modalities exist for rehabilitation of
severely debilitated endodontically treated tooth including Endocrown, Post and core and Richmond crown depending on the clinical situation. Post
and core with Davies crown is a routine practice of rehabilitation of severely debilitated tooth. In endodontically treated tooth with inadequate inter-arch
space, endocrown can be safely given, although, presence of atleast 2mm of circumferential enamel is necessary. In cases with inadequate inter-arch
space and absence of adequate circumferential enamel, Richmond crown is indicated. Conventional materials for rehabilitation using these modalities
have major disadvantage of their high modulous of elasticity which increases the chances of rehabilitation failure. BioHPP, a modified
polyetheretherketone (PEEK) can safely replace the conventional materials because of striking advantage of its modulus of elasticity which is similar to
that of tooth structure. This case series presents the clinical situation-based rehabilitation of endodontically treated tooth using BioHPP as restorative
material. 1.5 years follow-up showed satisfactory results paving the way for higher success rates of endodontically treated tooth with BioHPP as

material of choice.
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Introduction:

Endodontic therapy weakens the tooth structure majorly
because of loss of tooth structure due to caries, trauma and
access cavity preparation.[1,2,3] Various treatment modalities
for restoration of endodontically treated teeth with excessive
coronal loss include post and core with Davies or Richmond
crown, and Endocrowns.[4]

Certain clinical situations like Root canal treated teeth with
narrow or calcified canals and tooth with sharp root curvatures
or dilacerations does not allow the restoration to take retention
from the root canals which necessitates restoration of such
teeth using recent restorative option like Endocrowns. Also,
with advancement in adhesive dentistry Endocrowns are
becoming a more chosen treatment option because of more
conservation of tooth structure. However, presence of
adequate amount of enamel remains the pre-requisite for such
treatment plan to ensure proper adhesion. In some Root canal
treated teeth, where Davies crown has compromised retention
because of limited interarch space, specially in anteriors, and

Access this article online

Quick Response Code

Website:

www.ujds.in

DOI:
https://doi.org/10.21276/ujds.2024.10.4.19

where endocrown is not possible because of inadequate
enamel, specially in posteriors, Richmond crown is the only
option to rehabilitate the tooth. Richmond crown is not
popularly used because of the high-stress generation around
the post that leads to failure.” Such failures can be avoided by
changing the material of Richmond crown.
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Common materials for fabrication of these prostheses include
metal veneered with ceramics, all ceramic, zirconia or all
metal.[6,7,8,9] Materials used for post and core include metal,
zirconia, and fiber posts and endocrowns are fabricated with
lithium disilicate glass based ceramic. Inherent brittleness of
ceramics and frequent wear of opposing dentition by all
ceramic or ceramic veneered restoration is a major
limitation.[9] In restorations where retention for core is taken
from root canal, metal posts increase the chance of
unfavourable fracture.[5,8] Modulus of elasticity (MOE) of
metals (Co-Cr — 200GPa) and zirconia ceramic (-200GPa) is
much higher than that of the enamel (40-83GPa) and dentine
(15GPa) which leads to higher amount of stress transferred to
the tooth structure to be restored and hence increases the
chances of fracture of the remaining tooth structure.[6,7,9,10]
Prefabricated Fiber posts with lower MOE, don't exert
unfavourable stress but have limitations in terms of their
adaptability to the shape of root canal and strength.[8]

Common material for use of endocrown include lithium
disilicate all ceramic crowns, metal ceramic crowns, indirect
composite resin which have above said disadvantages.[11]

BioHPP (Biocompatible High Performance Polymer) can be
used to avoid major disadvantages of current materials
because of its MOE which is similar to that of tooth structure
which makes the prosthesis and tooth structure nearly a single
unit and hence ensures the uniform stress distribution. MOE
of BioHPP also provides shock absorbing property. Added
advantage of using BioHPP as restorative material for
endodontically treated teeth include low plaque affinity, high
polishability, and good wear resistance.[5,8, 12,13]

BioHPP has already been well explored with favourable
viability as implant supported prosthesis framework and
removable partial dentures framework clinically as well as in
experimental studies.['"""" There are In vitro studies
supporting the use of BioHPP as endocrown and post and
cores material but, clinical evidence to support its use as
Endocrown, Richmond crowns and post and core is
lacking.[8,9,20,21]

Present series presents 4 cases in which endodontically
treated teeth have been restored using BioHPP as material of
choice using different modalities.

Case Report:

Case 1: A20 year old male patient reported to the department
of Prosthodontics with chief complaint of broken tooth due to
trauma since 11 years. Clinical and radiographic examination

revealed Elle's class III fracture and root canal treated #21.
Customised BioHPP post and core retained crown made of
BioHPP coping layered with Adoro composite was planned.
Post space was prepared and indirect impression made using
autopolymerising resin. (DPI RR Cold cure) BioHPP pellets
(BioHPP; bredent GmbH & Co KG) were pressed into the
post and core mold using lost wax technique. Before
cementation, root canal was cleaned using 96% ethanol
followed by saline irrigation and then dried using paper
points. Tooth structure was surface treated using mixture of
ED Primer A and B (ED Primer A and B, Kurary) which was
air dried after 30 seconds.” Intaglio of BioHPP post was
sandblasted using 50um Al,O, micro particles for 15 seconds
at 2.7atm pressure followed by application of visio.link
bonding agent. (Bredent)[10,22,23,24] After surface
treatment of all the surfaces, post and core was cemented
using dual cure resin cement (panavia F2.0, Kurary).[22]
[Figure 1] Impression of #21 with cemented post and core was
made using alginate impression material and BioHPP crown
with layered Adoro composite (IvoclarVivadent) was
fabricated. Intaglio of BioHPP crown was sand blasted with
50 um ALO, particles, followed by visio.link bonding agent
application and cementation using panavia resin cement.
(Panavia F2.0 Kurary)[22] [Figure 2]

Figure 1- Cemented BioHPP post and core wrt#21

Figure 2 — Cementated BioHPP crown wrt#21

Case 2: A 37 year old male patient came to the department
with chief complaint of dislodged filling in his right upper
back tooth region. Dental history revealed root canal treated
#17 two months back. Patient had no relevant medical history.
Intra-oral examination revealed faulty restoration with
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respect to #17 and decreased crown height space. Restoration
of #17 was planned using BioHPPEndocrown. Crown height
was reduced using round wheel diamond point (shofu #111;
ISO #045) to provide occlusal clearance of 1.5mm,
restorative material from the pulp chamber was removed and
walls of pulp chamber were made divergent upto 6-8 degrees
to ensure absence of any undercut using tapered flat end
diamond point (shofu#20; ISO#016).[23] After tooth
preparation, two stage dual consistency impression of
maxillary arch was made using addition silicone. (Coltene,
President) Pressed PEEK pellets were used to fabricate
Endocrown coping using lost wax technique over which
layering of Adoro composite was done. [Figure3]
Cementation protocol followed was same as in previous case.
[Figure 4]3

Figure 3 — BioHPPendocrown layered with Adoro composite

Figure 4 - Cemented Endocrownwrt#17

Case 3: A 38year old female patient reported to our
department with chief complain of broken tooth cap in her
right upper front tooth region. Clinical and radiographic
examination revealed root canal treated and prepared #11
tooth with inadequate interarch space and little coronal tooth
structure. BioHPP Richmond crown was planned for its
rehabilitation. Post space was prepared with apical 1/3" gutta
percha left to maintain the apical seal. [Figure-5] Post space
was recorded using self-cure acrylic resin and pick-up
impression was made using single step double consistency
addition silicone impression material. BioHPP Richmond
crown layered with Adoro composite was fabricated. [Figure
6] Cementation of Richmond crown was done following same
protocol asincase 1.

Figure 6: Extra-oral and Intra-oral image of BioHPP
Richmond crown layered with Adoro composite

Case 4: A 27 year old male patient reported with chief
complaint of lost tooth cap in his left lower back tooth region.
Clinical and radiographic examination revealed root canal
treated, prepared #36 tooth with decreased interarch space. A
Richmond crown using distal canal for primary post and
mesiolingual canal for secondary anti-rotational posts was
planned. [Figure 7]

Figure 7- IOPA wrt #36 after post-space preparation

Post space and full coronal contour was recorded in self-cure
acrylic resin. (DPIRR Cold cure) This was duplicated in tooth
coloured self cure resin using alginate as investment material
to be used as interim restoration which was cemented using
non-eugenol zinc phosphate temporary cement. (Freegenol,
GC) [Figure 8] BioHPP Richmond crown using lost salt
technique with Adoro composite layering was prepared as
final restoration which was cemented following the same
bonding protocol as in casel. [Figure 9]
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Figure 8 — Post space and full coronal contour recorded in
self-cure acrylic resin and duplicated in alginate as
investment material

Figure 9 — Extra-oral and Intra-oral image of Richmond
crown layered with Adoro composite

Discussion:

This case series described the rehabilitation of endodontically
treated teeth having otherwise poor prognosis with Davies
crown, Endocrown and Richmond crown made of BioHPP.
MOE of BioHPP (4GPa) is closer to that of enamel and
dentine (15GPa) than metals (Co-Cr — 200GPa). So, it
transfers less stress to remaining tooth structure which
improved the prognosis of the tooth by decreasing the chances
of unfavourable fracture.”” In case report 1, widened root canal
of #21 led to the decreased amount of surrounding root canal
structure which was not capable to resist the load transferred
by the metal post for long period of time. Use of BioHPP post
ensured increased survival of the debilitated endodontically
treated tooth. In case report 2, endocrown was planned since
the clinical situation with inadequate crown height demanded
extra-retention. Presence of adequate circumferential enamel
and advanced adhesive dentistry allowed the execution of
conservative treatment option of endocrown. Butt joint
preparation design was chosen because of advantages like
better fracture resistance, better marginal adaptation and more
enamel preservation which is pre-requite for adhesion and
hence better retention.”****”’ In case 3 and 4 also, inadequate
inter-occlusal space was present but Richmond crown instead
of endocrown was planned because of unavailability of
adequate circumferential enamel which obligated to take the
retention from the root canals. Debonding of BioHPP
prosthesis might be a concern according to some in vitro

studies.” To avoid debonding, proper surface treatment
measures specially for BioHPP restoration were taken.
Sandblasting with 50um Al,O,particles increased the surface
roughness and created fresh and active surface which
augmented micro-mechanical interlocking. Visio.link which
is a Pentarythritoltriacrylate (PETIA) based adhesive, was
chosen since it has proven to be better in modifying the inert
PEEK surface.”™ 1.5 years of follow-up of these clinical
cases did not reveal any signs of debonding. One limitation of
using BioHPP for post and core, Richmond crown and
endocrown cases is its radiotranslucency that limits the
practitioner to evaluate its fit specially in root canals.

5-10 year long follow-up period is required to give idea about
the long-term performance of BioHPP post & core,
endocrown and Richmond crown with respect to wear and
survival rate.

Conclusion:

BioHPP is a new generation material that replaces the
conventional materials for rehabilitating endodontically
treated teeth because of the major advantages of its MOE,
shock absorbing property and esthetics. This case series
provides the clinical evidence of simple procedure and
satisfactory outcome of restoration of endodontically treated
tooth.

Clinical Significance:

Compatible physical and mechanical properties of BioHPP
can be utilized to rehabilitate the severely debilitated
endodontically treated tooth. Success with such restorations
can be achieved by providing adequate preparation design
according to the clinical case present. Following strict
bonding protocol also majorly contributes to success of
BioHPPrestorations.
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