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Clinical and laboratory evaluation of the physical
properties of two light cured fissure sealants

Abstract

Aim: To use and validate a new indirect area mapping technique which allows differentiation
between peripheral wear and other modes of peripheral bulk loss of fissure sealants in
clinical service. To measure wear and the other modes of loss of 2 different unfilled visible
light polymerized Bis-GMA resins based fissure sealants over a 4 year period.

Materials and methods: Helioseal and Delton Opaque fissure sealants were applied to
pairs of contralateral mandibular second premolar teeth. Optically clear epoxy resin replicas
were produced which were sequentially located and mounted within a defined plane. The
replicas were transilluminated from below with diffused light, examined with a microscope
and digital images captured. This allowed the entire fissure sealant peripheral border to be
clearly identified and mapped. Categorized mapped areas were measured.

Results: The technique allowed the accurate measurement of the area of peripheral
material loss attributed to wear and the other modes of loss which involved sealant-enamel
interface failure, these peripheral bulk losses were classified as either internal or external
to the peripheral recession attributed to wear. Over the 4 year trial period more than 99%
of the area of sealant loss was attributed to wear. At baseline the mean area of the Helioseal
and Delton Opaque fissure sealants was 9.97 mm? and 7.76 mm? respectively. At 2 years
the mean area of Helioseal had become fractionally smaller than that of Delton Opaque.
The increased rate of wear of Helioseal compared to Delton Opaque continued from 2
through to 4 years, this difference being statistically significant (P<.001). Irrespective of the
material applied, after the anticipated initial phase of rapid wear, the rate of peripheral wear
was progressive and did not plateau.

Conclusion: The technique was validated. The area of fissure sealant loss was demonstrated
to be almost exclusively attributed to wear. The rate of wear of Helioseal was greater than
for Delton Opaque. For both materials, after the initial phase of rapid wear, the wear was
demonstrated to be progressive.
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Introduction

Resin based fissure sealants are considered to be effective in
preventing caries as long as they are retained and occlude the pits
and fissures.! The caries reduction in pits and fissures from the use
of sealants on permanent teeth has been demonstrated in numerous
clinical studies.? Fissure sealant loss has been considered to occur
in one of two ways: either due to gradual wear or due to bulk loss
of all or part of the sealant, this being attributed to bonding failure
and associated with salivary contamination.’ Early loss of sealants in
clinical studies has been attributed to application factors, in particular
by allowing moisture or salivary contamination.*> Over the years,
there have been a number of reports where methods have been used
to assess or measure the amount of applied fissure sealant material.
These reports have described sealants assessed by direct observation,®

by direct photographic techniques,”® and by photographing silicone
impressions’ and epoxy casts.” The volume of fissure sealants has
been measured using a vinyl-epoxy resin die and silver coping
technique.'*'? Volume, depth and three-dimensional (3D) surface area
have been measured by using epoxy resin replicas with a displacement
stylus coupled with computer graphics.'*'” The two-dimensional
(2D) surface area of sealants has been measured using gold plated
epoxy resin replicas and a photographic mapping technique.'®!"” More
recently, the cross sectional area of sealants has been measured using
sliced silicone impressions and scanning electron microscopy (SEM).2
None of the above measuring techniques, however, differentiate
between material losses due to wear and bulk loss involving failure
at the sealant-enamel interface. The aim of the present study was
therefore to use and validate a new indirect technique that includes
a microscopic examination and digital tracing of the entire fissure
sealant peripheral border to enable both types of material loss to be
identified and measured. This technique was used in a 4-year clinical
trial to measure these modes of peripheral material loss of the light
cured unfilled Bisphenol-A-glycidyl-dimethacrylate (Bis-GMA) resin
based fissure sealants Helioseal and Delton Opaque.
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Clinical and laboratory evaluation of the physical properties of two light cured fissure sealants

Materials and methods

Ethical approval was granted for the clinical trial (Research
Ethics Committee, United Bristol Healthcare NHS Trust, and United
Kingdom) with informed consent being received. Forty patients
aged between 10 and 19 were selected for the trial from patients
who regularly attended a Community Dental Service clinic in North
West Bristol or Bristol Dental Hospital Community Dental Unit.
The fluoride level in the drinking water throughout the trial was
0.2 parts per million. The inclusion criteria for each participant
stipulated the presence of contra lateral mandibular second premolars
of similar morphology in standard occlusion with no observed
defects or hypo mineralization. In addition, the teeth needed to be
judged clinically and radiographically caries free. At a preliminary
appointment, alginate (Alginoplast; Bayer Dental, Leverkusen,
Germany) impressions were taken and used to produce plaster study
casts which were subsequently used to check the occlusion and for
the laboratory location technique described later. At the following
baseline appointment, a random numbers table was used to determine
which of the contra lateral teeth was to be sealed first and with which
material. Either Helioseal (Batch number: 440128. Ivoclar Vivadent,
Schaan, Liechtenstein) or Delton Opaque (Batch number: 931123.
Dentsply, Weybridge, United Kingdom) was used. Each study tooth
was isolated with a saliva absorber (Dry Guards; Virilium, Watford,
United Kingdom) and a flange saliva ejector and then thoroughly
dried with compressed air. The tooth was then etched with 35%
phosphoric acid liquid (Dentsply) for 60 seconds. This was followed
by a wash with water and compressed air spray with aspiration for 10
seconds. The tooth was then further isolated with cotton wool rolls
and again thoroughly dried with compressed air. The allocated fissure
sealant was incrementally applied with a spot spatula (Dycal spot
spatula; Dentsply) aiming to apply a similar amount for each material.
The flat tip of a light curing unit wand (Translux tungsten-halogen
visible light curing unit; Kulzer, Hanau, Germany) was held for 40
seconds within 1-2mm of the occlusal surface. There was no occlusal
adjustment of the sealant. Plastic mini trays 2cm wide and 2.5cm long
with inwardly angled lateral edges with greenstick composition dams
at either end were used for the impressions of the study sealants. The
composition dams were warmed at the chair side with a hot air heater
(Safe Air; Carbolite Furnaces, Sheffield, United Kingdom) and the
tray pre-seated onto the teeth adjacent to the study tooth to produce
locating and spacing stops. The study tooth was then isolated as
above and the sealed occlusal surface thoroughly wiped with a small
tightly compressed cotton pledget soaked in absolute alcohol and held
in tweezers. The sealed occlusal surface was then thoroughly dried
with compressed air. A putty and wash addition polymerized silicone
impression (Elite putty and light body; Zhermack, Badia Polestine,
Italy) was taken using a single stage technique. These impressions
were taken at baseline, 6 months and then annually up to 4 years. A
tolerance at a ratio of 1 month either side of the baseline anniversary
was allowed for each year elapsed in the trial. An optically clear
epoxy resin (Araldite MY 753 with XD 716 hardener; B and K Resins,
Bromley, United Kingdom) was used to produce replicas from the
silicone impressions. The plane in which the replica of the sealed
tooth was to be subsequently viewed was defined by 3 points on the
mandibular study cast. These were the highest points of the two first
molars and one of the first premolar teeth. This plane of orientation
was produced by using a microscope slide covered on one side
with silicone putty (Extrude VPS putty; Kerr, Peterborough, United
Kingdom) which was seated onto the cast so that these 3 highest
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points were seen contacting the glass through the putty. The occlusal
surface of the pre-sealed mandibular second premolars on the plaster
study cast had been spaced in order that this putty impression would
subsequently accommodate the replica baseline sealant. This silicone
putty impression was then used in a jig to locate and initially mount
the baseline replica in that orientation. The initially mounted baseline
replica was then removed from the jig. The silicone putty impression
slide was replaced by a new slide onto which newly mixed zinc oxide-
euginol impression paste (SS White, Gloucester, United Kingdom)
had been placed. The initially mounted baseline replica, having been
sprayed with artificial saliva (Glandosane Spray; Fresenius-Kabi,
Runcorn, United Kingdom) as a separating medium, was re-seated
in the jig. This produced a zinc oxide-euginol locating matrix for
that series of replicas. Before final mounting, the fit of each replica
within the matrix was verified using a light source and magnification
to confirm the absence of internal reflections at the interface of the
optically clear replica and the zinc oxide-euginol locating matrix
(Figures 1A & 1B). A replica being mounted is illustrated (Figure 1C).
The accuracy of location and mounting for each of the replicas within
a given series was verified using a profile projector with an extremely
limited depth of field (Profile Projector 6CT2; Nikon, Kingston upon
Thames, United Kingdom). This was used to identify 3 triangulating
features in focus on the baseline replica (Figure 1D). The rest of the
mounted series were viewed to ensure that these triangulating features
were in focus thus verifying their correct location. Any failures were
investigated, the fault corrected, the replica remounted and the check
repeated. A digital camera (DS-505; Fuji, Tokyo, Japan) with cable
release was fitted to a binocular microscope (Nikon SMZ-U; Nikon).
The microscope base had been modified by fitting a disk of opaque
plastic film (Parafilm M; Pechiney Plastic Packaging, Chicago, USA)
into the light aperture as an additional illumination diffuser. The
light from the source within the base of the microscope was reflected
upwards using the diffusing side of the internal mirror and adjusted
to optimise the definition of the viewed image of the transilluminated
replica. External light sources had been turned off. The series
of sequentially mounted replicas were photographed. Initially a
photograph was taken of a graticule (Athene Grid Type 110; Agar
Scientific, Stansted, United Kingdom) which had been lowered onto
the first replica in each series. This image was used later to provide a
scale for calibration. The digital image of each replica of the sealed
tooth in each series was then captured and saved.
— .

Figure IA Internal reflections due to gap at interface of replica and zinc
oxide-euginol locating matrix revealing inadequate location are indicated by
arrow.
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Figure I B Absence of internal reflections reveals correct location.

Figure 1 C Replica has been located in zinc oxide-eugenol matrix and is being
mounted on silicone fins in order to allow subsequent transillumination.

Figure ID Three triangulating features in focus within limited depth of field
of profile projector confirm accurate location and mounting.

The captured image of each replica in the series was subsequently
examined on a computer monitor with reference to the actual replica
viewed through the binocular microscope. The replica was initially
examined to check if the peripheral border of the sealant was still
located on the cuspal inclines and whether there was any exposure
of the pit or fissure embrasure. The next stage involved examining
sections of the peripheral border of the replica fissure sealant via the
binocular microscope and tracing each section on the corresponding
computer image. The tracing was carried out at a width of 1 pixel
using a digitising pen and tablet (Graphics Tablet; Wacom, Saitama,
Japan) and a graphics editing program (Paint Shop Pro 3.0; Jasc
Softwear, Minesotta, USA). This process was repeated until the entire
peripheral border of each sealant image had been traced (Figure
2A). In order to establish whether or not the recession of the sealant
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periphery was broadly even between each time interval of the study
a computer split screen was used to view the sequence of tracings.
For any given comparison, if any parts of the traced peripheral border
did not follow the outline of the preceding tracing the replicas were
examined to confirm that at any such site the periphery exhibited an
edge consistent with being caused by bulk loss. These areas were
recorded as peripheral loss not attributed to wear. Peripheral losses
not attributed to wear could either be due to a portion being lost from
within the body of the fissure sealant which involved the peripheral
border or be due to an extension of the fissure sealant becoming
detached. The former type of bulk loss was classified as an Internal
Peripheral Loss not attributed to wear (IPL) (Figure 2B) and the latter
as an External Peripheral Loss not attributed to wear (EPL) (Figures
2C & 2D). The area of these losses was traced using the graphics pen.
The area of the IPL was traced on the image of the loss allowing the
area of the enamel exposed to be directly measured. The area of the
EPL was traced on the preceding image and the measurement then
adjusted in line with the overall rate of sealant area loss by multiplying
the measurement by the value derived from the sealant area when the
loss had occurred divided by the preceding sealant area. The area
encompassed by the tracings was calculated with an image analysis
program (Imaging Primer 1.2; Graftek Imaging, Austin, Texas, USA)
which had been calibrated with the graticule image. Four of the sets of
paired images were randomly allocated and hidden within the coded
sets given to the operator to allow a repeatability analysis.

Figure 2A Fissure sealant peripheral border has been traced with one pixel
width line.

Figure 2B Internal peripheral loss not attributed to wear (IPL) indicated by
arrow.
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Figure 2C Portion of fissure sealant which would be detached by next review
indicated by arrow.

Figure 2D External peripheral loss not attributed to wear (EPL) has occurred.
Characteristic edge where portion has detached from main body of fissure
sealant indicated by arrow.

Results

Forty pairs of mandibular second premolars were included at
baseline, 39 (98%) were reviewed after 6 months, 39 (98%) after 1
year, 38 (95%) after 2 years, 33 (83%) after 3 years and 32 (80%)
after 4 years. The 32 pairs reviewed at 4 years had also been reviewed
at every preceding interval and therefore provided complete sets of
measurements for the same 32 matched pairs. The mean depth of
field of the profile projector used to verify the location and mounting
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of the replicas was calculated to be 34.5um. On 10 occasions
(2.26%) out of 442 mounting episodes, the depth of field technique
identified a failure in accurate location. In each situation the fault was
immediately identified as being either due to human error during the
mounting process or as a result of interference in the fit by an epoxy
resin extrusion. On correction of the fault, all 10 replicas passed the
depth of field accuracy of location check. The calibration from the
80 digital images of the graticule also allowed the pixel size to be
calculated at a mean of 8.5um with a standard deviation of 1.0um.
The four sets of fissure sealant pair images which were re-measured
blindly produced repeat measurements. For the calibrating image; 5
of the 8 repeat graticule measurements were identical; the mean of
the 3 where there was a difference was 0.20%. The mean difference
in the mapped sealant area for the repeated measurements was
2.24% at baseline, 0.82% at 6 months, 0.92% at 1 year, 1.82% at 2
years, 1.90% at 3 years and 1.72% at 4 years. The examination of
the transilluminated replicas with the binocular microscope revealed
that for all of the reviewed study teeth, the sealant peripheral border
remained on the cuspal inclines and there was no exposure of a pit or
fissure embrasure. All the sealants were therefore fully retained. The
measurements for the complete set of the same 32 matched sealant
pairs which continued through to the end of the trial were analysed.
The area of the 2 modes of peripheral loss not attributed to wear
(IPL and EPL) and the combined area (IPL+EPL) for Helioseal and
Delton Opaque are presented as a percentage of the area loss between
the intervals and as an overall percentage in Table 1. The mean area
measurements for Helioseal and Delton Opaque at baseline and the
subsequent reviews are presented in Table 2 & Figure 3.

Area )

——rglowsl

e fon

Time [Vears)

Figure 3 Mean area measurements of 32 Helioseal and Delton Opaque pairs.

Table I Internal (IPL), external (EPL) and combined (IPL+EPL) peripheral material loss not attributed to wear

IPL EPL IPL+EPL
Number of pairs
Helioseal Delton opaque  Helioseal Delton opaque Helioseal Delton opaque
Six months 32 0% 0.05% 0.18% 0.77% 0.18% 0.82%
One Year 32 0.07% 0.57% 2.23% 0% 2.30% 0.57%
Two Years 32 0.16% 0.45% 0.03% 0.72% 0.19% 1.17%
Three Years 32 0.37% 0.36% 0.30% 0.53% 0.67% 0.89%
Four Years 32 0% 0% 0.45% 0% 0.45% 0%
Overall loss 32 0.08% 0.23% 0.49% 0.54% 0.57% 0.77%
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Table 2 Mean area measurements of the same 32 Helioseal and Delton Opaque pairs

Helioseal

Delton Opaque

Number of Pairs
Mean area mm?

Standard deviation

Mean area mm? Standard deviation

Baseline 32 9.97 3.03 7.76 2.32

Six Months 32 6.74 2.15 6.08 1.69

One Year 32 5.82 1.94 5.54 1.6

Two Years 32 4.85 1.65 4.86 1.43

Three Years 32 4.15 1.42 4.42 1.39

Four Years 32 3.62 1.31 4.05 1.36
Helioseal Delton opaque

Mean area reduction Mm?

Mean area reduction Mm?

2-4 years 1.23

0.8l

The t-Test was applied to test the differences between the area reductions of the 32 matched pairs of Helioseal and Delton Opaque fissure sealants from 2-4

years.The differences were significant (P<.001)

Discussion

The aim of this study was to use and validate a technique that
would allow the microscopic examination and tracing of the complete
peripheral border of fissure sealants and would differentiate between
and measure both fissure sealant ware and peripheral bulk loss (IPL
and EPL). This is in contrast to previous techniques used to measure
sealants which have not taken into account peripheral bulk loss of
material.'®?° The dimensions of a fissure sealant can be represented by
volume or surface area. When a fissure sealant wears, tooth surface is
exposed by loss of material at its peripheral border. Some workers
have measured fissure sealant volume,'*'> however, because a sealant
can be considered as a conical mass of material within the cuspal
inclined planes this will result in a skewed representation of tooth
surface exposure. The 3D surface area of fissure sealants has been
measured in conjunction with volume.'3"'7 If a sealant’s surface area is
measured in 3D, there can also be misrepresentation of tooth surface
exposure. Profiles illustrate that with wear the fissure sealant surface
can become increasingly concave!'” resulting in an under estimation of
the tooth surface exposed. A 2D peripheral mapping technique has
been used.'!” In both of these studies, photographs produced from
gold plated epoxy replicas successfully represented tooth surface
exposure. A simpler 2D peripheral mapping technique can provide a
more direct representation of tooth surface exposure as the sealant
peripheral border recedes down the cuspal inclined plane. At a very
late stage, if the sealant has receded into the fissure embrasure, such a
technique would then become redundant as the angulation changes
and becomes more vertical. Mandibular second premolar teeth were
selected for the present study because of their ease of access and
because they have an open cuspal morphology. Teeth with a more
open and flatter anatomy expose a greater area of tooth surface for a
given volume loss,'” thus allowing wear with peripheral recession and
tooth surface exposure to be well represented by a mapping technique.
With any 2D mapping technique, the accuracy of the sequential
location of the replicas in a given series is critically important if
inaccuracy in measurement is to be avoided. Previous studies have
reported the sequential location of fissure sealant replicas.'®?' The
methodologies described were explored as part of the development of
the technique used in the present study but rejected because they were

found to be technically very difficult. In the present study, the accurate
location of each replica in the matrix was initially verified before
mounting. This proved straightforward to achieve by simply noting an
absence of internal reflections at the interface of the optically clear
replica and the locating matrix (Figure 1B). After mounting, the
accurate location of the replicas in the series was confirmed by the
triangulated features being in focus within the extremely limited depth
of field of the profile projector (Figure 1D). During the development
of'the technique, silicone impression material was tried as the locating
matrix for the mounting of the replicas. Silicone, however failed to
allow the accurate sequential location of replicas. This failure was
obvious because when the initial location check was carried out
internal reflections were invariably observed with the series of replicas
subsequent to baseline, the baseline replica having been used to
produce the locating matrix. This failure was attributed to small
differences in the surface of the elastic silicone matrix or the rigid
resin replica, causing rebound therefore resulting in an inaccurate fit.
The solution to this problem was to take advantage of the particular
properties of set zinc oxide-eugenol impression paste. This material
has the overall rigidity required to hold the replica but also has an
element of accommodation due to its plasticity under load. Its surface
allows the flattening of any positive matrix interferences while also
allowing any positive replica interferences to penetrate, so allowing
replicas subsequent to baseline to fit. Successful location was
confirmed by the absence of internal reflections at the check. The only
difficulty encountered was that during fabrication of the locating
matrix, the newly mixed paste adhered to the baseline replica. This
problem was overcome by applying a thin layer of artificial saliva to
the baseline replica which acted as a separating medium. The
technique used in the study for the sequential location and mounting
of each series of replicas with a zinc oxide-eugenol matrix proved to
be extremely accurate. All the satisfactorily mounted replicas, when
checked with the profile projector, were demonstrated to be located to
a greater degree of accuracy than its depth of field which was
calculated to be 34.5um. In addition it proved very reliable with only
just over 2% of the mounted replicas requiring fault correction and
remounting. A mean pixel size of 8.5um demonstrated the detail of the
captured digital images. The repeat measurements of 4 pairs of the
image sets demonstrated that the image calibration from the graticule
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was very accurate. When the sealant area tracings were repeated the
greatest difference, at 2.24%, was found between the measurements
of the baseline sealant. This was attributed to the peripheral border
being less well defined. The greater difference between the repeat
measurements, at 1.82%, 1.90% and 1.72% for 2, 3 and 4 years
respectively compared to those at 0.82% and 0.92% for 6 months and
1 year respectively was attributed to being a function of the reduced
surface area being measured. The initial microscopic examinations
revealed that the peripheral border of all of the sealants remained on
the inclined planes with no exposure of pit or fissure embrasure.
Consequently, this 2D mapping technique was not compromised by
any change in angulation associated with an inclined plane steepening
at the embrasure. In addition, all of the sealants were classified as fully
retained. Indirect microscopic examination of retention has been
demonstrated to be a more critical evaluation than direct clinical
visual assessment.?? The enamel surface angulation differed according
to the tooth’s morphology and, as expected, it was noted that there was
a correspondingly greater rate of peripheral recession represented in
the flatter areas. Typically the receded peripheral border was less well
defined in these flatter areas than on the steeper inclines. This varied
appearance of the peripheral border noted in the present study concurs
with previously reported SEM observations were the material loss
was attributed to abrasion.’ The present technique allowed both the
differentiation between, and measurement of, the area of loss
attributed to wear at the periphery of the sealant and the area of bulk
loss involving failure at the sealant-enamel interface. When expressed
as a percentage of the total peripheral area loss for the same 32 pairs
of sealants, the area of peripheral loss not attributed to wear internal to
the peripheral recession (IPL) over the 4 year duration of the clinical
trial gave values of 0.08% and 0.23% for Helioseal and Delton Opaque
respectively. A distinct edge circumscribed these areas of loss (Figure
2B). This would suggest both a cohesive failure within the material
itself and failure at the enamel interface. A similar appearance has
been noted from SEM observations in a study which included a Bis-
GMA based sealant with 6% filler loading.” The corresponding values
for peripheral loss not attributed to wear external to the peripheral
recession (EPL) accounted 0.49% and 0.54% for Helioseal and Delton
Opaque respectively. A characteristic edge was invariably present
where an external peripheral loss had occurred. This appearance is
suggestive of failure at the enamel interface leading to a detachment
of that portion of sealant from the main body so producing an edge
(Figures 2C & 2D). The measurements for the IPL and EPL were
combined to produce a percentage area of material lost at the periphery
not attributed to wear. Over the 4 years in clinical service the
percentage of the area loss which was not attributed to wear was
0.57% and 0.77% for Helioseal and Delton Opaque respectively.
Therefore, the peripheral loss of material of these unfilled Bis-GMA
based sealants can be attributed almost exclusively to wear processes.
At baseline, for the 32 pairs of sealants which continued through
every review to the completion of the clinical trial, the mean area of
Helioseal was 9.97mm? which was greater than Delton Opaque at
7.76mm?. Despite using a specific technique endeavouring to apply a
similar amount of material, a greater coverage had occurred with
Helioseal. This may be explained by the different handling
characteristics of the 2 materials, with increased wetting from the
lower viscosity Helioseal. As anticipated, for both materials, the rate
of area loss was greatest from baseline to 6months. Of particular
interest was the continued and progressive rate of loss from 2 through
to 4 years (Figure 3). At 2 years, despite having a greater mean area at
baseline, the area of Helioseal become fractionally smaller than that
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of Delton Opaque. This increased rate of wear of Helioseal compared
to Delton Opaque continued from 2 through to 4 years. While the rate
of loss up to the 2 year review was greater for Helioseal compared to
Delton Opaque, a component of the increased rate of wear for
Helioseal was likely to be due to the increased area applied at baseline.
It has been suggested that with larger amounts of sealant applied there
is an associated greater early loss of material.'* As the mean area of
Helioseal had reduced to become fractionally less than that of Delton
Opaque at the 2 year review, the greater rate of peripheral wear of
Helioseal from 2 through to 4 years can be considered to be a valid
representation. The mean area reduction from 2 through to 4 years
was greater for Helioseal compared to Delton Opaque at 1.23mm? and
0.81mm? respectively, the differences between the area reductions of
these 32 matched pairs being statistically significant (P<.001). The
loss of area throughout the 4 years in clinical service was over 99%
attributed to wear. Resistance to wear has been suggested as an
important factor regarding the durability of fissure sealants.?*?
Improving abrasion resistance has been considered potentially
advantageous.”® With abrasive wear there is a reduction in both the
thickness of a sealant and the area covered such that a point may be
reached where a previously sealed fissure may be exposed.® It has
been stated that while properly applied sealant will last for many
years, after many years sealant will wear down and selective loss can
pose caries risk.”” Clinical trials over 4%, 5%, 7%, and 15 years®
demonstrate a progressive reduction in retention of unfilled Bis-GMA
based fissure sealants over time. While reports of clinical trials
measuring fissure sealant dimensions have demonstrated an initial
rapid rate of loss, after which the rate slows,'? these studies have
only been up to a maximum duration of 30 months.'” In the present
study, the area of fissure sealant loss was demonstrated to be almost
exclusively attributed to wear and after the initial rapid wear phase the
peripheral wear was demonstrated to be progressive and not to plateau.
This would support resistance to wear as being a more likely
determinant of the longer term retention of unfilled Bis-GMA based
fissure sealants.

Conclusion

The reported technique used optically clear replicas of fissure
sealed teeth from a 4-year clinical trial and allowed their accurate
sequential location and mounting in a predetermined plane of
orientation. The use of a microscope with transillumination of the
replicas from below with diffused light produced excellent definition
of'the periphery of the sealant and, in conjunction with digital imaging
and computer graphic technology, enabled the systematic mapping
of the peripheral border for all of the study sealants. The technique
allowed the differentiation between and measurement of the area of
peripheral material loss attributed to wear and bulk loss involving
sealant-enamel interface failure. In addition, these areas of bulk loss
were classified as either internal or external to the peripheral recession
attributed to wear. The area of fissure sealant loss was demonstrated
to be almost exclusively attributed to wear. The rate of peripheral
wear of Helioseal was greater than for Delton Opaque. Irrespective of
the material applied, after the anticipated initial phase of rapid wear,
the peripheral recession attributed to wear was demonstrated to be
progressive and not to plateau. Consequently, resistance to wear can
be considered a more likely determinant of the longer term retention
of unfilled Bis-GMA based fissure sealants.
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