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Abstract:

Purpose: evaluation of biological and esthetical success of ceramic onlay restorations using shoulder
finish line preparation versus butt joint with bevel finish line. Methodology: 30 participant’s were
enrolled with total 38 teeth. Ceramic onlay restorations were fabricated for upper premolars. Using
two different preparation designs, teeth were randomized into two groups: group (S) for onlay
preparation design with shoulder finish line and group (B) for onlay preparation design with butt
joint with bevel. Preparations were scanned with intra-oral scanner (Trios 4, 3Shape, Copenhagen,
Denmark). Restorations were designed then wax (try-in) restorations were milled using (InLab MC
X5, Dentsply Sirona) milling machine. After verification of wax restorations (try-in visit) were sent
to the lab to be invested then Lithium disilicate ingots were pressed into the final ceramic onlay
restoration for the delivery visit. Onlay restorations were cemented, evaluated for postoperative
sensitivity, color match and patient satisfaction using modified USPHS criteria, and followed up for
six follow-up sessions with total one-year follow-up period. Results: Chi-square statistical test was
used to compare the two groups results. For color match group (B) was significantly higher than
group (S) regarding Alpha score as P<0.05 and for patient satisfaction group (B) was significantly
higher than group (S) regarding Alpha score as P<0.05. While regarding Post-operative sensitivity
there was non-significant difference as both groups scored 100% Alpha (P>0.05) after 1 year follow-
up. Conclusions: ceramic onlay restorations with butt joint bevel exhibited better, color match and
patient satisfaction. While regarding post-operative sensitivity both groups revealed satisfactory
performance after 1-year follow-up period.
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1) Introduction:

Teeth with large carious lesions, defective
restorations, extensive attrition and erosion
have several treatment modalities from the
most frequently used treatments are full
coverage crowns and onlay restoration.
Modern dental treatments are concerned with
conserving sound tooth structure and esthetics
which advocates the use of onlay restoration as
it has several advantages over full coverage
restoration as it preserves more tooth structure,
less chance for pulpal injury, usually has
supragingival margins which is easier for;
preparation, annual check-ups, easier cleaning
and decreased injury to the surrounding
periodontal tissues, decreased chance of
secondary caries.

Nowadays minimally invasive dentistry
concept has been dramatically increased in
recent dental treatments due to improved
dental materials and methods of dental
restorations  fabrication, which  makes
clinicians routinely in challenge for the
selection of the most appropriate treatment *.

In literature several types of partial
coverage indirect posterior restorations have
been described such as Inlay; which is intra-
coronal restoration without covering any cusp,
Onlay which is intra-coronal restoration with
covering at least one cusp, Overlay which is
intra coronal restoration with coverage for all
cusps, Vonlay which is a hybrid restoration of
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an onlay with an extended buccal veneer
surface for use in premolar regions, Occlusal
veneer which is a conservative alternative to
traditional onlay in which it covers all cusps
but without extending intra-coronal 2°3*4 .
Different preparation designs regarding
onlay restorations have been described in
literature, as preparation differs according to
the material of fabrication and position of the
tooth. Onlay preparation design plays a critical
role in biological, mechanical and esthetic
success of restorations. For mechanical and
biological success of restoration preparation
design should provide the required bulkiness
of material without exaggerated weakening of
the remaining tooth structure or involvement
of the pulp. While for esthetic success
preparation design should allow more color
blending and hiding of restoration margins >,
Ceramic onlay restorations are getting more
widely used by clinicians for mutilated
posterior teeth, while on the other hand the
literature includes insufficient number of
studies exploring the effect of using different
preparation designs’’®. Consequently, this
study examined the effect of using different
preparation designs on the biological and

esthetical success of ceramic onlay restoration.

2) Materials & Methods:

Thirty participants who met the inclusion
criteria were recruited for this study with total

38 Premolars in need of ceramic onlay
7409
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restorations. The 38 teeth were submitted
randomly to two groups by the aid of a blinded

researcher using www.random.org. Two

groups were assigned as following ceramic
was taken digitally (VITA Easyshade V) and
confirmed visually by conventional shade
guide (Vita 3D MASTER, VITA Zahnfabrik
H. Rauter GmbH & Co.), then putty index was
made twice and sectioned. One index was
sectioned bucco-lingual and the other mesio-
distal and used to standardize the preparation
parameters. Teeth were prepared using the
same cavity preparation parameters for both
groups as following, the isthmus bucco-
lingual width was 1.5-2mm. and pulpal floor
depth was 2mm. from the central groove while
proximal box depth was 1.5mm. and all
internal line angles were finished smooth and
all axial walls were prepared with occlusal
divergence angle 10-12° (Figure 1). For the
cusp to be covered was reduced 1.5mm. and
according to the assigned group the finish line
was prepared a shoulder finish line with Imm.
thickness was made for group (S) or a butt
joint with bevel termination with 1 mm width

following the buccal contour was done for
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onlay preparation with shoulder finish line for

(Group S) or butt joint with bevel for (Group
B). The work flow was done as following after
patient agreement and consent approval, shade
group (B) {Figure 2 (S)& (B)}. After
preparation direct digital impression (intra-
oral scan) were taken using (Trios 4, 3Shape,
Copenhagen, Denmark), provisional
restoration was fabricated and cemented to the
prepared tooth. In the lab wax try-in
restoration was designed and milled in
CAD/CAM  machine (inLab MC X5,
Dentsply. Sirona) after which wax restoration
was sent to the clinic. The researcher tried in
the restoration and checked it using 3.5x loops
(Ergovision) for complete seating, marginal
adaptation and occlusion then wax restoration
was sent to the lab in which a well-trained
technician invested the wax restoration and
IPS e.max press ingot was pressed in press
furnace (Programat EP5000 press and ceramic
furnace Ivoclar Vivadent AG Schaan,
Liechtenstein) following the manufacturer
parameters the firing cycle was done and a
monolithic ceramic onlay restoration was

fabricated.

7410
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Figure (1) showing width of the ismuth and depth of the pulpal floor and
height of the axial wall of the proximal box

Figure (2) where S is for onlay preparation with shoulder finish line
while B is for onlay preparation with butt joint with bevel.

For the delivery visit, the restoration was
checked and verified for complete seating
proximal contacts, acceptable margins and
occlusion. Restoration was cemented using
dual cure resin cement (BISCO DUO LINK™
RESIN CEMENT). Modified United States
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Public Health Service (MUSPHS) criteria was
used to evaluate the following outcomes, post-
operative sensitivity, color match and patient
satisfaction and checked every two months for
a period of 1-year follow-up. MUSPHS

criteria are described in table (1)
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Statistical analysis was performed with
SPSS 20®, Graph Pad Prism®, and Microsoft
Excel 2016. Chi-square tests were used for
comparisons between group (S) and group (B)
for all outcomes, and presented in table (2) and
graph (1).

For postoperative sensitivity group (B) was
statistically significant higher than group (S)
regarding alpha score at Tl as P value

recorded was P<0.05 while there was no

A A R A T e o
MUSPHS | Outcome Measuring Score
Criteria Name
Postoperative | Alpha: Not present, Sensitive but diminishing in intensity
sensitivity Bravo: Constant sensitivity, not diminishing in intensity
Color Match | Alpha: matching the adjacent tooth color shade and translucency.
Bravo: mismatch in color shade and translucency with adjacent teeth
but acceptable.
Charlie: mismatch in color shade and translucency with adjacent
teeth but not acceptable.
Patient’s After patient answered questionnaire if patent satisfied Alpha score
satisfaction | was given and if not satisfied Bravo score was given.
3) Results: statistical significant difference between both

groups regarding Alpha score at T2 to T6
(after 1 year follow-up) as recorded P value
was P>0.05. While for color match group (B)
was statically significant higher than group (S)
regarding Alpha score at all intervals as
recorded P value was P<0.05. For patient’s
satisfaction group (B) was statistically
significant higher than group (S) regarding
Alpha score as recorded P value was P<0.05.

Table (2): Presents summary of results statistical significance in comparison between the two

groups after 1-year follow-up:

Outcome Score

Post-operative sensitivity A
B

Eur. Chem. Bull. 2023,12(Special issue 8), 7408-7419

Group
Score statistical

significance

Group B=S
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Color match B
C
Patient satisfaction A
B
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Group B>S

Group S>B

Group B>S
Group S>B

Where symbols meaning: = Non-significant,~— = Not recorded, >= statistically significant higher

than.

Results

(Postoperative sensitivity)

100.00% -
90.00% -
80.00% -
70.00% -
60.00% -
50.00% - W Bravo
40.00% - B Alpha
30.00% -
20.00% -
10.00% -
0.00% - T T T T T T T
(S) (B) (S) (8) (S) (8)

(Color match)

(Patient satisfaction)

Chart (1) : Describing the results of post-operative sensitivity,
color match and patient’s satisfaction after 1 year follow-up.

4) Discussion:

Intra-oral scan was done to the prepared
tooth and for bite registration as using intra-
oral scans combined with milled wax and
using pressing technique for fabrication of
single ceramic restoration provide restorations
with higher marginal adaptation and better
internal fit than using physical impression and
extraoral scanner for single restoration, also
using intra-oral scanner have advantages over
conventional impressions as it eliminates
dimensional change, easier transportation of

Eur. Chem. Bull. 2023,12(Special issue 8), 7408-7419

impression as it can be send by email to the
lab, it takes shorter time than conventional
impression, it decreases the long chain of
fabrication and more comfortable to
patients?10° 11212,

For postoperative sensitivity group (B) was
statistically significant than group (S)
regarding alpha score at T1 this result may be
due to group (S) preparation design is more
demanding and have increased number of
steps which may lead to increased chance of
idiopathic preparatory trauma, such as coolant
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onset and its approach to the area of interest,
all of this may increase the possibility of
postoperative sensitivity. On the other hand
group (B) preparation design is more easier
which make the clinician more focused on the
preparation parameters, also not to mention
that group (B) design is easily recorded in
impression that may lead to better internal fit
which indeed will lead to decreased cement
thickness that will decrease postoperative
sensitivity. however the pain didn’t last long
and subsided during the follow-up period.
While at T2 to T6 there was no statistical
significant difference between both groups
this may be due to strictly controlled
environment of work as all participants were
treated at the outpatient clinic of fixed
prosthodontics department, Cairo University
while also work was done following
meticulously steps as in  preparation
parameters, temporary restorations and
checking & verification of Try-in and delivery
restorations all which helped in minimizing
the postoperative sensitivity. This result is in
agreement with (Santos et al.2017)® and
(Berkowtz et al.2018)** whom found using
different onlay preparation designs didn’t
differ on postoperative sensitivity. They stated
this result due to the use of composite resin to
cover preparation undercut and deep areas
rather than removing sound tooth structure in
which this technique was also used in the

current study. Also (Bottino et al.2021)%,
Eur. Chem. Bull. 2023,12(Special issue 8), 7408-7419
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(Fasbinder et al.2020) (Santos et al.2016)’
and (Silva et al.2009) 8 reported no significant
difference regarding the postoperative
sensitivity whom reasoned this result due to
the use of rubber dam meticulous isolation
which was used in the current study and
additionally explained this result may be due
to single appointment procedure as they used

chairside restorative technique.

While this result was in disagreement with
(Ivanovic et al.2019)*° and (Archiblad 2018)%°
whom used designs similar to that used in this
clinical trial in which they reasoned that
postoperative pain was due to different
preparation designs which have different
conservation parameters of sound tooth
structure which can lead to increased

postoperative pain.

Also (Samaratzi et al.2021)%* stated that the
amount of tooth tissue removed have
significant effect on postoperative sensitivity
as when the remaining thickness of tooth
structure is 0.5mm. over the pulp 60% of the
patients will demonstrate postoperative pain
while this percentage decrease to 5% if the
remaining tooth structure thickness is more

than 1mm.

For color match group (B) revealed
statistically significant better results than
group (S) due to the use of the bevel which
enabled maximum use of ceramic chameleon

effect and achieved more color blending this
7414
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result was in agreement with (Ruiz et
al.2017)? who said that the use of bevel allow
more color blending and (Tysowsky et
al.2018)% al.2018)** and
(Tagetkin et al.2009)%® whom indicated that

using of lithium disilicate ceramics in thin

,(Rubena et

section and higher translucency enable
maximum benefit of its chameleon effect. This
result was in disagreement with (Elter et
al.2022)%, (Valizadeh et al.2020)?", (Lee et
al.2018)% and (Niu et al.2014)° as they found
that when ceramic thickness decrease the
opalescence decrease more than that of the
enamel which may adversely affect color

match of lithium disilicate restorations.

Patient’s  satisfaction = outcome  was
measured using MUSPHS criteria this
technique was used by (Zuercher et
al.2022)*° (Peumans et al.2013)* and
(Avristidis et al.2002)%2 Group (B) revealed
statistically significant better results than
group (S) this result mainly was affected by
participants past dental experiences and
expectations as, participants whom recorded
unsatisfactory response were having dental
restoration for the first time, in which it
advocates that participant experiences and past
dental treatments contributes into their
perspective evaluation of the treatment

modality®®. However, this result was in

Eur. Chem. Bull. 2023,12(Special issue 8), 7408-7419
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agreement with (Hallmann et al.2019)3* (Van
Den Breemer et al.2019)® and (Oen Kay et
al.2014)% found that different
preparation designs may led to different

which

patient’s satisfaction response and was in
disagreement with
al.2020)%"*(Zarone et al.2017)**" (Vanlioglu et
al.2014)%* (Peumans et al.2000)*° whom found

that different preparation designs have no

(Cavalheiro et

effect on patient satisfaction. While (Byeon et
al. 2018)*! stated that patient’s satisfaction is
directly related to number of visits. In
addition, it seems that participants were highly
interested by the aesthetics outcome of the

treatment modality.

5) Conclusions:
Within

controlled clinical trial, the following can be

limitations of this randomized

concluded:

e Ceramic onlay margin design butt joint with
bevel can satisfactory replace the shoulder finish
line design regarding, color match and patient
satisfaction.

e Regarding post-operative sensitivity, both
onlay margin designs revealed satisfactory

performance after 1-year follow-up period.
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