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Clinical study of the self-adhering
flowable composite resin Vertise Flow in
Class | restorations: six-month follow-up

Alessandro Vichi, Cecilia Goracci, Marco Ferrari

Abstract

Purpose: The aim of this study was to evaluate over a 6-month follow-up period the clinical outcome of restorations
performed with a new self-adhering flowable composite resin. Materials and methods: Forty Class | restorations were
placed between January and March 2009 using a self-adhering flowable composite resin (Vertise Flow, Kerr, Orange, CA,
USA). Restorative procedures were performed following manufacturers’ instructions. The restorations were assessed for
post-operative sensitivity, marginal discoloration, marginal integrity, secondary caries, maintenance of interproximal contact
and fracture at baseline, as well as after 1 day, 1 week, 1 month, 3 months and 6 months of clinical service. Results: No
restoration was affected by post-operative sensitivity at any recall. At the 6-month clinical evaluation, all the 40 restorations
scored “alfa” for secondary caries, vitality test, interproximal contacts integrity, retention and fracture. About marginal
discoloration/marginal integrity, 37 of the 40 restorations scored “alfa” at the six-month recall. Two restorations showed
minimal discoloration and a minimal defect of the marginal integrity, thus receiving a ‘bravo’ score. One restoration received
a ‘charlie’ score for marginal discoloration and integrity. Conclusions: All the evaluated restorations remained in place and
in acceptable conditions over the 6-month follow-up period. No post-operative sensitivity was recorded at any evaluation.
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Introduction

The use of composite resins has considerably increased in
recent years, concurrently with the improvement of their
performances.” Despite such constant improvement,
polymerization contraction stress remains a challenge.
Post-operative  sensitivity, marginal discoloration,
secondary caries, and loss of restoration may be
associated with curing shrinkage and stress derived from
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shrinkage.* The cavity configuration (C-factor), i.e. the
ratio of bonded surface area to the un-bonded or free
surface area, plays a determinant role in stress
development.® C-factor is particularly unfavorable in Class
| cavities, exhibiting a ratio of 5 bonded walls to one free
surface.*” The use of a bonding agent is therefore
generally indicated in order to resist the stress that
develops during curing. Unfortunately, the adhesive
systems may not be completely effective at counteracting
the curing stress of the restorative composite resin,
thereby microleakage and gap formation at
composite/tooth interface have been observed in clinical
conditions.®™°

The negative effect of polymerization shrinkage can be
reduced using appropriate layering technique' and
incremental curing.™™" Another factor possibly influencing
stress development is the elastic behavior of the composite
resin. In stiffer materials, the forming polymer chains have
restricted relative mobility during the polymerization
process, leading to the development of higher stress. For



this reason, the use of a less rigid resin has been proposed
for the restoration of cavities with an unfavorable C-factor.’
Composite resins with a reduced filler load and a lower
modulus of elasticity marketed as “flowable” composites
have been used for this purpose.'®

In addition to the development of a lower stress,
flowable composite resins offer the advantage of
favorable handling properties. Their viscosity is such that
material placement is eased and adaptation to cavity walls
is improved.

Flowable materials have been proposed as liners under
an hybrid composite resin, with the function of stress-
absorbing layer,”* or for stand-alone use. Flowable
composite resins have also found applications in pit and
fissure sealing, orthodontic brackets bonding®, and
restoration of small-sized class | cavity.?®

As flowable composite resins do not have adhesive
properties per se, the combined use of a dental bonding
system is necessary. Among dental adhesive systems, all-
in-one adhesive systems are gaining popularity mainly due
to their simplified handling. These single-bottle systems
are chemically based on a complex mixture of hydrophilic
and hydrophobic monomers in water and organic
solvents. Their adhesion process is based on the self-etch
approach and combines etching, priming and bonding
into a single applications step.*?”2° The exclusion of rinsing
and drying steps is indeed an attractive clinical advantage
of all-in-one systems, since the contamination risk is
reduced and the bonding procedure is less sensitive to
possible over-drying or over-wetting mistakes.*"* Despite
the attractiveness of their simplified handling, single-step
adhesives are still matter of research, in order to further
evaluate relevant aspects of their bonding mechanism,
such as the etching potential in various clinical situations
and bond durability.

Recently, an innovative resin-based material, combining
the properties of self-adhesion and flowability was
developed (Vertise Flow, Kerr, Orange, CA, USA),
introducing a new category of restorative materials
defined as “self-adhering composite resins”.

These materials are claimed to eliminate the need for
a separate bonding application step, thus simplifying
the direct restorative procedure. For this reason, Vertise
Flow may be considered to start the 8th generation of
dental adhesive systems or to represent a cross-link
between all-in-one adhesive systems and flowable
composite resins.

The aim of the present prospective 6-month clinical trial
was to evaluate in vivo the clinical behavior of small-sized
Class | restorations made with Vertise Flow.

Scientific

Materials and Methods

Approval to the clinical study was preliminarily given by
the Ethical Committee of the University of Siena. A
consecutive sample of 40 patients in need of a Class |
restoration was selected from the pool of patients
accessing the department of Restorative Dentistry of the
University of Siena. Patients’ written consent to the trial
was obtained after having provided a complete
explanation of the aim of the study.

Inclusion criteria
Males and females aged 18-60 years in good general and
periodontal health were included.

Exclusion criteria

Patients with the following factors were excluded from
the clinical trial:

. Age < 18 years;

. Known pregnancy;

. Disabilities;

. Potential prosthodontic restoration of teeth;

. Pulpitic, non-vital or endodontically treated teeth;

. (Profound, chronic) periodontitis;

7. Deep carious defects (close to pulp, < Tmm distance) or
pulp capping;

8. Heavy occlusal contacts or history of bruxism;

9. Systemic disease or severe medical complications;

10. Allergic history concerning methacrylates;

11. Rampant caries;

12. Xerostomia;

13. Lack of compliance;

14. Language barriers.

O Ul A W N —

Test stimuli and assessment

Before restoring the tooth, a pain measurement was
performed utilizing a simple pain scale based on the
response method. Response was determined by a 1-
second application of air from a dental unit syringe (at 40-
65 p.si. and approximately 20°C), directed
perpendicularly to the root surface at a distance of 2 cm
and by tactile stimuli with a sharp #5 explorer. The patient
was asked to rate the perception of the sensitivity
experienced during this thermal/evaporative stimulation
by placing a mark on a 0-10 visual analog scale, in which
0 indicated absence of pain and 10 excruciating pain. In
order to translate these rating into easily understood pain
levels, a score system was developed. Score 0 was defined
as no pain, scores 1-4 as mild sensitivity (which was
provoked by the dentist air blast), and scores 5-10 as
strong sensitivity (which was spontaneously reported by
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Table 1
Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

Table 2

Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

the patient during drinking and eating). Only patients
scoring low on the visual analog scale were included in
the study, whereas high score cases were excluded by the
assumption that irreversible pulp inflammation might be
sustaining the high sensitivity. The status of the gingival
tissues adjacent to the test sites was observed at baseline
and at each recall. Patients were recalled to the
department for testing post-operative sensitivity at
baseline, after 1 week, Tmonth, 3 months and 6 months.

Clinical Procedure

Two different operators performed the clinical procedures.
Class | restorations were of small dimensions and did not
have to involve functional areas. Only if a preliminary
occlusion check excluded that the cavity preparation
would extend to functional areas was the patient included
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in the study. Following anesthesia, rubber dam was
placed, all carious structures were excavated, and any
restorative material was removed. Preparation was
performed using conventional diamond burs in a high-
speed hand piece, with no bevel on margins. The
preparation design was dictated by the extent of decay.
After the complete excavation of the carious lesion, and
before applying the restoration, the occlusion was again
checked in order to definitively exclude the possibility that
the restoration could be placed in direct functional areas.
The teeth were restored following manufacturer’s
instructions. A small amount of Vertise Flow was applied
into the cavity with the included dispenser tip. This first
thin layer (no more than 0.5mm in thickness) was brushed
on the cavity surfaces for 15-20s. After brushing, a 20s
polymerization was performed with a DEMI LED light



18

Vichi et al

Table 3
Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

Table 4

Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

curing unit (Kerr, Orange, CA, USA). Then, the cavity was
filled in bulk unless the thickness of the single increment
would exceed the limit for effective polymerization. In the
latter case the cavity two layers had to be stratified and
singularly cured to fill the cavity. Following an additional
20s polymerization, the filling was contoured using 12-
Blade Carbide Burs and 40pm-grit Diamond Burs. Then,
the restoration surface was finished with Carbide Burs at
30 Blades and 20pm-grit Diamond Burs. Final polishing
was performed with Opti1Step Polisher (KerrHawe,
Bioggio, Switzerland). The restorations were placed in the
time period between January and March 2009, and
examined at baseline, after 1 day, 1 week, 1 month, 3
months, and 6 months by a different operator who had
been blinded with regard to the restorative material used.
At each recall, data regarding post-operative sensitivity,
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stability and longevity were collected with reference to the
Ryge criteria.®® Postoperative sensitivity, was assessed as
the patient comfort with the restoration under function,
cold and warm stimuli, and a gentle air stream. Sensitivity
was defined by a scale from 0-10, as described above. The
other evaluated clinical parameters were: marginal
discoloration and integrity, secondary caries, fracture,
vitality test, retention and interproximal contacts.

Results

The results at each recall are shown in Tables 1-6. After 6
months of clinical service, all the 40 restorations made
with Vertise Flow were scored “alfa” for secondary caries,
vitality test, interproximal contacts integrity, retention and
fracture. Of the 40 restorations, 37 scored alfa, 2 bravo
and 1 charlie for marginal discoloration and integrity. In
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Table 5
Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

Table 6

Performance criteria according to Ryge. For post-operative sensitivities, mean value and standard deviation
is provided (1 = lowest sensitivity, 10 = highest sensitivity)

particular, 1 bravo and 1 charlie score were assigned after
1 month, while another restoration was scored Bravo at
the 3-month recall. In accordance with Ryge criteria, the
restoration scored Charlie for marginal discoloration/
marginal integrity was a candidate for replacement at the
1-year control. No restored tooth showed post-operative
sensitivity at any recall.

Discussion

Despite their large use, the data available in the literature
regarding the use of flowable composite resins for
posterior restorations do not provide a conclusive
evidence. The reason why the issue remains controversial
is also that the clinical outcome of flowable composite
restorations can not merely be ascribed to the intrinsic
material properties, but should also be related to other
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factors, such as cavity extension, layering technique, and
curing dynamic."* The discordant research findings on
flowable composite resins may also be explained by the
large variability of products in this category, that may lead
to different experimental results. The lower filler content
leads to a lower modulus of elasticity, thus reducing
curing stress. Yet, the lightly filled resin undergoes a
greater polymerization shrinkage.’®'® The higher matrix
content may also contribute to increased water solubility,
possibly  affecting the restorations long-term
performance. The reduced filler load may also impair the
resistance to deformation of the restorations during
function. Due to their inferior mechanical properties,
flowable composite resins are generally not
recommended as stand-alone restorative materials
especially in cavities with high-stress occlusal function.”'s"
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Class | restoration performed with Vertise Flow.

Pre-operative view. First layer placement. Brushing for 20s.

20s polymerization of the first layer. Cavity fill-up. First layer placement of the second restoration.

Brushing for 20s. 20s final polymerization. Diamond bur 20p.

\

Opti1Step Polisher. Restorations after contouring-finishing- 6 month follow up.
polishing.

In such cavities, the use of a flowable material is instead generated by the overlaying, more rigid composite 20234143

recommended for lining, in order to produce a stress- Conversely, in small-sized cavities, the use of a flowable
absorbing layer.®# When used as an intermediate layer composite as a stand-alone restorative material has been
between adhesive system and hybrid composite, the proposed.”™ In a small-sized cavity no heavy functional
flowable provides the elasticity to absorb the stress stress is expected to occur, as most of the occlusal forces
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are resisted by the residual tooth structure. A point of
criticism that has been raised toward the use of a flowable
composite as a stand-alone material regards its lack of
sculptability that would make layering difficult. In small
Class | restorations, however, this issue is not critical as a
layering technigue is not mandatory. The main advantage
of incremental technique is in fact that the volume
reduction of each increment is compensated by the next
increment, thus the polymerization shrinkage of the last
layer only may effectively damage the bond.” Loguercio et
al.* reported that the layering technique did not
significantly improve the bond strength in small cavities.
Similarly, Tjan et al.* revealed that, in comparison with
the one-bulk technique, incremental placement could not
substantially improve adaptation to cavity walls in small
cavities. He et al®® stated that the incremental technique
may be effective only when the cavity size is large.

In the present study, an innovative, recently formulated
material was tested. Vertise Flow is a flowable resin with
adhesive properties, not requiring any additional adhesive
step. According to the manufacturer the bonding
mechanism is  primarily based on the chemical bond
between the phosphate functional group of GPDM
monomer and calcium ions of the tooth. A
micromechanical bond resulting from an interpenetrating
network between Vertise Flow polymerized monomers
and dentin collagen fibers also contributes to adhesion
(Vertise Flow Product Manual, November 2009).

It was the specific objective of this study to verify clinically
whether the new self-adhesive flowable composite is able to
establish an effective seal, thus avoiding post-operative
sensitivity phenomena. The manufacturer recommends a
great attention to some of the steps that the clinician has to
perform in the clinical use. Differently from traditional
flowable systems, the material does not have an underlying
bonding agent. For this reason, for proper handling of the
material the manufacturer indicates as crucial the
achievement of a proper contact of the material with the
tooth substrate, as well as an appropriate brushing motion.
A brushing motion of 15-20s is required with a thin layer of
material (0.5mm). As the accuracy of the brushing motion is
of great importance, specific applicators are supplied for
adequately dispensing the material. Brushes with bristles of
proper elasticity are also supplied by the manufacturer. After
brushing, the material has to be cured for 20s. The reason
why Vertise Flow requires a longer polymerization time in
comparison with conventional adhesives or other marketed
flowable composites is that adhesive monomers tend to
have a slower response to light curing than non-adhesive
monomers. The less efficient curing mechanism could be

attributed to the mono-functionality of Vertise Flow
adhesive monomers in comparison with di-functional
monomers of traditional composites or to the hydrophilicity
of the adhesive monomers.

Beside post-operative sensitivity, other clinical aspects
related to improper marginal sealing, such as recurrent caries,
marginal discoloration, and loss of retention were also
evaluated in time. Based on the collected data, the new
material gave proof of a satisfactory clinical behavior. At the
6-month recall, no post-operative sensitivity was reported. Of
the 40 performed restorations, only 3 showed limited
marginal discoloration and a minor defect in marginal
integrity. Therefore, at this stage of the prospective clinical
trial, the claimed ability of Vertise Flow to achieve an effective
sealing at the tooth-restoration interface was confirmed.

As for any new material, longer-term studies are
needed in order to validate this initial promising behavior.
Further investigations are also advised to assess whether
the encouraging performance of the new material finds
confirmation in other clinical applications, such as the use
as a liner in larger Class I, Class Il, and Class V cavities. In
vitro and in vivo tests are currently being performed with
these objectives.

Conclusion

Over a 6-month follow-up period, Class | restorations
performed with Vertise Flow exhibited a satisfactory
clinical performance. In particular, no post-operative
sensitivity was reported at any time.

Clinical relevance: The results of this 6-month study
demonstrated a successful clinical outcome of the self-
adhering flowable composite resin Vertise Flow when
used to restore small Class | cavities.

Acknowledgement
This research was granted by Kerr Company, Orange,
CA, USA.

References

1. Christensen GJ. Amalgam vs. composite resin. J Am Dent
Assoc 1998;129:1757-1759

2. Baratieri LN, Ritter AV. Four-year clinical evaluation of
posterior resin-based composite restorations placed using the
total-etch technique. J Esthet Restor Dent 2001;13:50-57

3. Wilson NH. Conference report. Direct adhesive materials:
current perceptions and evidence — future solutions. J Dent
2001;29:307-316

4. De Munck J, Van Landuyt K, Peumans M, Poitevin A,
Lambrechts P, Braem M, Van Meerbeek B. A critical review of the
durability of adhesion to tooth tissue: methods and results. J Dent
Res 2005;84:118-132

5. Feilzer AJ, de Gee AJ, Davidson CL. Setting stress in
composite resin in relation to configuration of the restoration. J
Dent Res 1987;66:1636-1639



6. Choi KK, Ryu GJ, Choi SM, Lee MJ, Park SJ, Ferracane JL.
Effects of cavity configuration on composite restoration. Oper
Dent 2004;29:462-469

7. Yoshikawa T, Sano H, BurrowMF, Tagami J, Pashley DH.
Effects of dentin depth and cavity configuration on bond
strength. J Dent Res 1999;78:898-905

8. Hilton TJ. Can modern restorative procedures and materials
reliably seal cavities ? In vitro investigation. Part 1. Am J Dent
2002;15:198-210

9. Irie M, Suzuki K, Watts DC. Marginal gap formation of light-
activated restorative materials: effects of immediate setting
shrinkage and bond strength. Dent Mater 2002;18:203-210.

10. Lutz F, Krejci I, Barbakow F. Quality and durability of
marginal adaptation in bonded composite restorations. Dent
Mater 1991;7:107-113

11. Nikolaenko SA, Lohbauer U, Roggendorf M, Petschelt A,
Dasch W, Frankenberger R. Influence of C-factor and layering
technique on microtensile bond strength to dentin. Dent Mater
2004,;20:579-585.

12. Tsai PCL, Meyers IA, Walsh L. Depth of cure and surface
microhardness of composite resin cured with blue LED curing
units. Dent Mater 2004;20:364-369

13. Ferracane JL. Developing a more complete understanding
of stresses produced in dental composites during polymerization.
Dent Mater 2005;21:36-42

14. Hannig M, Friedrichs C. Comparative in vivo and in vitro
investigation of interfacial bond variability. Oper Dent 2001;26:3-11.

15. Helvatjoglu-Antoniades M, Papadogiannis VY, Lakes RS,
Dionysopoulos P, Papadogiannis D. Dynamic and static elastic
moduli of packable and flowable composite resins and their
development after initial photo curing. Dent Mater
2006;22:450-9.

16. Bayne SC, Thompson JY, Swift Jr EJ, Stamatiades
PWilkerson M. A characterization of first-generation flowable
composites. J Am Dent Assoc 1998;129:567-77

17. Baroudi K, Silikas N, Watts DC. Time-dependent visco-
elastic creep and recovery of flowable composites. Eur J Oral Sci
2007;115:517-21.

18. Labella R, Lambrechts P, Van Meerbeek B, Vanherle G.
Polymerization shrinkage and elasticity of flowable composites
and filled adhesives. Dent Mater 1999;15:128-37.

19. Leevailoj C, Cochran MA, Matis BA, Moore BK, Platt JA.

Microleakage of posterior packable resin composites with and
without flowable liners. Oper Dent 2001;26:302-7.

20. Unterbrink GL, Liebenberg WH. Flowable resin composites
as filled adhesives: literature review and clinical
recommendations. Quintessence Int 1999;30:249-57.

21. Alomari QD, Reinhardt JW, Boyer DB. Effect of liners on
cusp deflection and gap formation in composite restorations.

Oper Dent 2001;26:406-11.

22. Kemp-Scholte CM, Davidson CL. Complete marginal seal
of Class V resin composite restorations effected by increased
flexibility. J Dent Res 1990;69:1240-3.

23. Van Meerbeek B, Willems G, Celis JP, Roos JR, Braem M,
Lambrechts P, Vanherle G. Assessment by nano-indentation of
the hardness and elasticity of the resin—dentin bonding area. J
Dent Res 1993;72:1434-42.

24. Francescut P, Lussi A. Performance of a conventional
sealant and a flowable composite on minimally invasive prepared
fissures. Oper Dent 2006;31(5):543-550

25. Park SB, Son WS, Ko CC, Garcia-Godoy F, Park MG, Kim
HI, Kwon YH. Influence of flowable resins on the shear bond
strength of orthodontic brackets. Dental Materials Journal 2009;
28(6): 730-734

26. Helvatjoglu-Antoniades M, Papadogiannis Y, Lakes RS,

Vichi et al

Dionysopoulos P, Papadogiannis D. Dynamic and static elastic
moduli of packable and flowable composite resins and their
development after initial photo curing. Dent Mater
2006;22:450-9.

27. Kugel G, Ferrari M. The science of bonding: from first to
sixth generation. J Am Dent Assoc, 2000. 131 Suppl: p. 20S-25S.

28. Moszner N,Salz U, Zimmermann J. Chemical aspects of
self-etching enamel-dentin adhesives: a systematic review. Dent
Mater, 2005. 21(10): p. 895-910.

29. Van Landuyt KL, De Munck J, Snauwaert J, Coutinho E,
Poitevin A, Yoshida Y, Inoue S, Peumans M, Suzuki K, Lambrechts
P, Van Meerbeek B. Monomer-solvent phase separation in one-
step self-etch adhesives. J Dent Res, 2005. 84(2): p. 183-8.

30. Van Landuyt KL, Peumans M, De Munck J, Lambrechts P,
Van Meerbeek B. Extension of a one-step self-etch adhesive into
a multi-step adhesive. Dent Mater, 2006. 22(6): p. 533-44.

31. Tay FR, Gwinnett AJ, Pang KM, Wei SH. Resin permeation
into acid-conditioned, moist, and dry dentin: a paradigm using
water-free adhesive primers. J Dent Res, 1996. 75(4): p. 1034-44.

32. Tay FR,Gwinnett JA, Wei SH. Micromorphological spectrum
from overdrying to overwetting acid-conditioned dentin in water-
free aceton-based, single-bottle primer/adhesives. Dent Mater,
1996. 12(4): p. 236-44.

33. Pashley DH, Tay FR. Aggressiveness of contemporary self-
etching adhesives. Part II: etching effects on unground enamel.
Dent Mater, 2001. 17(5): p. 430-44.

34. Breschi L, Mazzoni A, Ruggeri A, Cadenaro M, Di Lenarda R,
De Stefano Dorigo E. Dental adhesion review: aging and stability of
the bonded interface. Dent Mater, 2008. 24(1): p. 90-101.

35. Kubo S., Kawasaki K, Yokota H, Hayashi Y. Five-year clinical
evaluation of two adhesive systems in non-carious cervical
lesions. J Dent, 2006. 34(2): p. 97-105.

36. Bayne SC, Schmalz G. Reprinting the classic article on
USPHS evaluation methods for measuring the clinical research
performance of restorative materials. Clin  Oral Invest
2005;9:209-214

37. Cadenaro M, Marchesi G, Antoniolli F, Davidson CL, De
Stefano Dorigo E, Breschi L. Flowability of composites is no
guarantee for contraction stress reduction. Dent Mater
2009;25(5):649-54.

38. He Z, Shimada Y, Sadr A, lkeda M, Tagami J. The effects of
cavity size and filling method on the bonding to Class | cavities. J
Adhes Dent 2008;10:447-453

39. Reis AF, Giannini M, Anbrosano GMB, Chan DCN. The
effects of filling techniques and low-viscosity composite liner on
bond strength to Class Il cavities. J Dent 2003;31:59-66.

40. Chuang SF, Liu JK, Chao CC, Liao FP, Chen YH.

Effects of flowable composite lining and operator experience
on microleakage and internal voids in class Il composite
restorations. J Prosthet Dent 2001;85:177-83, 24.

41. Cadenaro M, Biasotto M, Scuor N, Breschi L, Davidson CL,
Di Lenarda R. Assessment of polymerization contraction stress of
three composite resins. Dent Mater 2008; 24(5):681-685.

42. Davidson CL, Feilzer AJ. Polymerization shrinkage and
polymerization shrinkage stress in polymer-based restoratives. J
Dent Res 1997;25:435-40.

43. Braga RR, Hilton TJ, Ferracane JL. Contraction stress of
flowable composite materials and their efficacy as stress-relieving
layers. J Am Dent Ass 2003;134:721-8.

44. Loguercio AD, Reis A, Ballester RY. Polymerization
shrinkage: effects of constraint and filling technique in composite
restorations. Dental Mater 2004;20:236-243

45. Tjan AH, Bergh BH, Lidner C. Effect of various incremental
techniques on marginal adaptation of Class Il composite resin
restorations. J Prosthet Dent 1992; 67:62-66



