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facilitate mounting of the dental casts on an articulator. The
K. . interocclusal record refers to the vertical and horizontal relationship of
ey words:- . . ..
Interocclusal ~ Recording  Material, the maxillary and mandibular teeth. The clinician should have an
Articulator, Bite Registration Material, understanding of various interocclusal recording materials, their
Occlusal Registration Material modifications, shortcomings and awareness of its use in different
clinical conditions.
Materials and Methods: An electronic search was conducted using the
PubMed Database from 1960 to 2020 using the keywords “bite
registration materials” OR “occlusal registration materials” OR
“interocclusal recording materials.” The articles pertaining to these
keywords were further analysed.
Results: The search identified 574 articles, out of which 563 articles
did not fulfil the inclusion criteria and were excluded from the study.
Hence 11 research articles were analysed for the review.
Conclusion: Accurate interocclusal records are necessary to deliver
high quality, predictable and precise fixed prosthodontic restorations.
Establishing a tripod of opposing tooth contact is a fundamental
principle to dictate accurate mounting of casts, and thus delivery of a
well-fitting restoration. Furthermore, the review outlines the clinical
guidelines and recommendations for accurate use of interocclusal
recording materials in different clinical circumtances.
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Introduction:-

A successful prosthesis requires harmony between the maxillomandibular relationships. It is a complex relationship
which exists in three dimensions. Hence, it is very important to record this relationship with the least possible error
to obtain a successful prosthesis.' To record this maxillomandibular relationship, numerous materials are in use and
what matters are the precision of the recording materials and their stability.'? This article seeks to present a review
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of major bite registration materials and their modification as well as their advantages and disadvantages along with
clinical guidelines and recommendations for accurate use of interocclusal recording materials in different clinical
circumtances. No literature review has been reported on analysing all the different articles on properties of
interocclusal materials and its shortcomings.

Materials And Methodology:-

A literature search was conducted on PubMed database for articles with the following MeSH words and keywords
applied with the Boolean operator: (“bite registration materials”’[Mesh] OR “occlusal registration materials” [Mesh]
OR “interocclusal recording materials”[Mesh]. The inclusion criteria included all relevant peer reviewed articles
from the year 1960 to 2020 and was limited to the English language publications. Full text articles were acquired
electronically with MEDLINE and DENTAL JOURNALS and cross references were further screened to identify
relevant articles. The search was confined to the articles comparing and evaluating the various properties of
interocclusal recording materials. Furthermore, studies in only abstract form, case reports and letters to the editor
were excluded from analysis.

Results:-

The search yielded 574 articles in the initial phase. However, 563 articles were excluded because they were
unrelated to the subject or were in only abstract form. A total of 11 articles were included in the analysis and
reviewed.

Discussion:-

Tripod for Interocclusal Stability:

A simple way of understanding the purpose of an interocclusal record is a tripod of three widely spaced contacts
which is the minimum number that should be present between two casts during mounting.' One or two locations of
tooth contact or vertical support are inadequate when one is mounting casts without an interocclusal record.
Horizontal stability is dependent on good intercuspation of teeth, which will prevent lateral rotation of the casts. The
role of an interocclusal record is to provide the stability that the remaining dentition lack.'? This concept needs to be
understood before deciding the interocclusal material for a given clinical situation.

Freilich et al stated that when there is good intercuspation (tripod of vertical support and horizontal stability is
present), there is no need for a record, whereas when there is poor intercuspation (tripod of vertical support without
horizontal stability), the use of elastomeric materials is indicated for full arch or segmental record. Furthermore rigid
materials i.e. Wax, Plaster, Resin, Paste should be used in cases of prepared tooth/teeth for segmental record.’ This
concept is important to understand for successful interocclusal record taking, which will facilitate knowledge to the
clinicians on the indications of various materials in different clinical scenarios.

Properties of interocclusal recording materials:

An interocclusal record is made with an assumption that exact position has been captured. The importance of
accurate and reliable recording materials cannot be overemphasized because the function of indirectly made
restorations is influenced by this critical step.

Berman® et al tested the accuracy of interocclusal records made with dental waxes and found that all lead to some
resistance to closure, and that this resistance was inappropriate which was in agreement with Lassila et al.’ The
author also advocated the use of zinc oxide eugenol impression paste to make jaw relation records for fabrication of
complete denture prostheses.

Lassila et al > compared several interocclusal recording materials including silicone putty, polyether elastomer, zinc
oxide eugenol (ZOE) paste, eugenol-free zinc oxide paste, acrylic resin, and baseplate wax. The author concluded
that silicone putty had very high resistance to closure and therefore cannot be considered suitable for interocclusal
registrations for gingiva-supported prostheses. However, the elastomeric recording materials, remained stable for a
long time if they were stored in tightly sealed plastic bags. Fattore et al® studiedthe accuracy of materials used in
recording relationships against hand articulation of casts and concluded that waxes were inferior to the other
materials. Zinc oxide materials, despite their accuracy, were difficult to use because of cracking and their sticking to
teeth. The polyether material was accurate and had the advantage that the record could be used several times i.e.
multiple pours.
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Muller et al 7 tested the accuracy of materials after various storage periods. They reported that plaster and polyether
materials were the most accurate recording materials and wax records whenused with a corrective paste, were
accurate too if used soon after collection. This was in agreement with Tejo et al® where polyether was found to be
more dimensionally stable interocclusal recording material followed by Silicone and Zinc oxide eugenol (ZOE).
Furthermore, author also mentioned that Polyether interocclusal records must be articulated within 48 hours,
Polyvinylsiloxane interocclusal records within 24 hours and ZOE within 1 hour to get a correct restoration with
minimum distortion and maximum satisfaction without failure of prosthesis.

Mullick et al’investigated casts assembled by use of seven interocclusal record materials and concluded that Aluwax
was the most variable and least reliable, ZnO Eugenol lead to open cast relationships and the elastomers resulted in
least amount of errors.

Lassila et al ° stated that the dimensional stability of rigid materials, acrylic resin, and zinc oxide pastes was good.
Elastomers were reliable for a relatively long time when stored in a tightly sealed plastic bag. This is in agreement
with Murray et al '* that zinc oxide eugenol pastes and elastomeric materials should be preferred due to their
accuracy, surface hardness and rheological properties. Furthermore, most commonly used uncorrected wax, which is
non brittle in nature, dimensionally unstable, soft and has poor flow characteristics prior to a slow set, if used with
a corrective paste can improve the accuracy and stability of that record and can also help in rechecking it, especially
if occlusal changes are planned. The viscositiesof zinc oxide eugenol paste and polyvinyl siloxane are significantly
lower than the other materials. This may be clinically advantageous in accurately recording patterns of closure and
avoiding mandibular deviations caused by more viscous materials.

Sweeney et al'' studied various types of interocclusal recording materials for acccuracy in articulation of digital
models and concluded that Polyvinyl siloxane is a more accurate interocclusal recording material when articulating
digital models as compared to thermoplastic or wax materials."' The authors also recommended that bite
registration to articulate digital models should be considered as the first step in the articulation process, with a likely
residual need to manipulate the models manually. This was in agreement with Dixon et al where polyvinyl siloxane
recording materials were examined for their dimensional stability and associated weight change. All brands were
found to be accurate and dimensionally stable over a 48-hour period. The negligible weight change did not affect the
dimensional stability of the materials. Furthermore, Chai et al'? studied the surface hardness and dimensional
stability of several intermaxillary registration materials and concluded that the dimensional stability of a polyether
registration material was significantly lower than that of the vinyl (poly)siloxane materials tested.'>"

Clinical Recommendations:

1. Lower viscosity of zinc oxide eugenol paste and polyvinyl siloxanes is beneficial in accurately recording
patterns of closure and avoiding mandibular deviations which can be caused by more viscous materials.

2. In cases of poor intercuspation, non rigid materials such as elastomers for full arch or segmental record.
Furthermore rigid materials i.e. Wax, Plaster, Resin, Paste should be used in cases of prepared tooth/teeth for
segmental record. The adhesive property of acrylic resin and zinc oxide paste may prove to be advantageous
with removable prosthesis and a problem with interocclusal registration for fixed restorations. '**'*°

3. Polyvinyl siloxane is a more accurate interocclusal recording material when articulating digital models as
compared to thermoplastic or wax materials. '"'¢

4. Polyether and zinc oxide-eugenol pastes with carriers are most accurate recording mediums, but they require a
disciplined technique. Elastomers maintained their reliability for a relatively long time when stored in a tightly
sealed plastic bag.”*

5. Polyether materials are highly accurate and have the advantage that the record could be used for multiple
pours.6’19‘24

6. Corrective washes when used over the hardened wax improves its value in rechecking the record particularly if
occlusal changes are planned.’

7. Polyether interocclusal records must be articulated within 48 hours , PVS interocclusal records within 24 hours
and ZOE should be articulated within 1 hour to get a correct restoration with minimum distortion and
maximum satisfaction without failure of prosthesis.®

Conclusion:-

There is no interocclusal record that is fast, accurate, and easy to make that is indicated for all clinical situations. For
each clinical situation, the practitioner must balance the time used tomake the interocclusal record that best supports
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and stabilizes the casts against the time spent making additional intraoral occlusal adjustments that may follow the
use of the most practical interocclusal record.
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