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Abstract

CAD CAM Technology is a computer aided design and manufacturing system for the production of crowns.
A variety of metal and all ceramic materials is available for the crown fabrication. The accuracy and the fit of
the prosthesis depends on the CAD CAM system and each component individually like the milling and the
scanner units. The aim of the present study was to determine the marginal adaptations of copings fabricated
with CAD CAM and to analyse which technique has been used commonly to check the marginal fit of the
copings. The study was carried out on a hospital setting with ethical approval. The records of the patients
were collected and Chi square test was done to evaluate the results. From the overall study, it was found that
there were different methods for the evaluation of fit of the copings. Most of the FPD patients were in the
age group of 26 to 40 years. Most common method for checking marginal fit adaptation was RVG/IOPA. (p
value =0.37) which is not statistically significant, followed by the catching on probing and the fit checker.
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Introduction

The demand for better esthetics by the patients
has increased over the years . The use of all ceramic
has increased due to its esthetics, colour stability and
biocompatibility, but it is not indicated for long span
bridges until the introduction of Zirconia 2. According to
the Millennium research group, it has been estimated the
use of all ceramic crowns by 2015 from 40% to almost
70% 3. The weakest link in the FPD treatment is the
tooth restorative marginal interface. The marginal fit is
an important factor 4. For the long term success of the
prosthesis. Poor form may cause dissolution of cement,
percolation of the fluid, further leading to secondary

5

caries °. McLean has given a clinically acceptable,
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marginal fit to be within 120 micrometer . Sailer et al.m
in 2006 stated all ceramic restorations failed 10.9% to

21.7% cut to secondary caries ’.

The advent of CAD CAM systems using optical
scanning and computerised processing produced
excellent fit and adaptation. Systems milling partially
sintered zirconia could produce marginal values of about

34 to 78 micrometers 5-°.

Digitalisation in prosthodontics have paved the way
for new generation ceramics with unprecedented strength
and performance '*. Different methods have been used
to assess marginal and internal adaptations of indirect
restorations. Clinically, marginal fit can be analysed
using a probe, dental mirror and adequate illumination

1, 12" Marginal fit can also be

and magnification
indirectly evaluated radiographically and through epoxy
resin replicas by light and electron scanning microscopy
13Tt is also possible to cross section the prepared tooth

or master due the restoration for direct *.

Assessment of the space correspondent to the
cement gap- a surrogate measure of the marginal and
internal adaptation under a microscope '°. A popular
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non destructive method used to assess the marginal and
internal fit in viva and in vitro is the silicone replica
technique. A light body PVS material is used to record
the space between the preparation and the internal
surface of the restoration '°. Recently, micro computed
tomography (micro CT) imaging has also been used as
non destructive methods to evaluate the Archibald and
internal adaptations of indirect restorations !”. There is
consensus on which is the best non destructive method
in evaluating the marginal and the internal adaptations
of indirect restorations '® 19, All the previous studies
mentioned in the review have compared the silicone
replica technique with the cross sectional technique.
Based on Beer-Lambert law proportionally between a
known thickness and the light transmitted through the
material can be assumed 2% 2!, Therefore the objective
of this study was to determine the most commonly used
technique or the evaluation of marginal fit adaptation in
copings fabricated in CAD CAM.

Materials and Methods

The present study is a retrospective study carried
out in a hospital setting under a specific population
predominantly South Indian population. It is a single
centred study with a small sample size. It was carried
out under Institutional Review board approval. In this
study, data of the patients were collected by complete
analysing of data of 86000 patients between June 2019
and March 2020. Data including patient name, age,
gender, radiographic verification of the copings and the
marginal fit adaptations were collected. And for further
analysis the collected data was cross verified by another
examiner. The collected data was tabulated using Excel
Spreadsheets and the data was analysed using SPSS
software version 19. The statistical test used in this study
was Chi square test with p value<0.05 and confidence
interval of 95%.

Results and Discussion

From the present study, it was found the different
methods were used for the evaluation of marginal fit of
the copings. Out of which the most common was the
radiographic evaluation. (IOPA/RVG) (p value=0.37)
which is statistically not significant. RVG/IOPA was
the most commonly used technique which was followed
by the fit checker used to analyse the marginal fit in
the posterior region in most of the cases (Fig 1). This
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study analysed the commonly used method for the
evaluation of marginal fit in copings fabricated in CAD
CAM. According to the study, RVG/IOPA was the most
commonly used method to evaluate the marginal fit. And
the second common was the fit checker, mostly used in
the posterior regions. The most common age groups of
FPD patients were seen in the age groups of 26 to 40
years. Age group 18 to 25 years (20.3%) most commonly
involved sextant 1, age group 25 to 40 years (52.8%)
involved sextant. Age group 41 to 60 years (43.0%)
mostly involved sextant 3 and the age group above
60 years(9.8%) involved sextant 4. In the correlation
between the age groups involved, 26 to 40 years of age
was the common age group with FPD patients. The
use of IOPA/RVG was common in all the six sextant.
Particularly in sextant 5 and sextant 2 (44%) and (39.2%)
catching on probing was used to evaluate the marginal
fit adaptation. In sextant 4 (26.6%) primarily the fit
checker was used (p=0.037) statistically not significant.
Comparing the gender in the present study, the males
had a higher predilection of FPD when compared to the
female population (Fig 2). In the correlation between
the sextant involved and the types of coping evaluation:
RVG/IOPA was commonly used in all the six sextants.
Followed by the catch on probing technique and the fit
checker.

Marginal and internal adaptations is one of the most
important factors for the success and clinical longevity of
the crowns. Marginal misfit may lead to hypersensitivity,
secondary caries and periodontal problems. It may
also result in thick cement film, exposing the luting
material and promoting its dissolution over a period
of time ?%. Poor internal adaptations can lead to lack
of restoration retention and poor resistance form from
the tooth restoration complex. According to previous
studies, it was reported that microscopes can result in
inaccurate measurement, projection errors and rounding
of the margins 23. The cross sectioning technique may
result in distortion of the restoration during sectioning.
The silicone replica technique is considered the
reliable method to evaluate the marginal fit, on the
other hand it may result in tearing of the silicone film,
sectioning plane error. Veneers fabricated using leucite
reinforced lithium disilicate exhibited the least marginal
discrepancy followed by lithium disilicate ceramic 24,
The micro CT imaging technique allows a two or three
dimensional assessment of the marginal fit adaptations
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of the restorations, non destructively.

Marginal discrepancy severely affects the long
term success of All ceramic complete veneer crowns.
Masticatory forces cause fatigue to the dental luting
agents. It was reported that there was an effect on the
periodontium and the tooth most commonly in the
lower sextants due to poor oral hygiene 2°. Beuer et al.,
suggested there was higher prevalence in the posterior
teeth following extractions 2. Nawafleh et al. According
to the study concluded, 85.5% of caries and missing
teeth were seen among the age groups between 20 to 34
years 2’. Seo et al, said that the prevalence of decay and

Bar Chart
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missing teeth was about (94.3%) among the age groups
35 to 45 years 2%. The success of all ceramic crowns
included factors namely, esthetic value, resistance to
fracture and third being marginal fit 2. RVG provided
best results with superior image recording capabilities
30 Fit checker brought about newer advancements in
checking the marginal fit accuracy of the prosthetics
31, Therefore, the marginal fit and internal adaptation of
indirect restorations is critically important in restorative
dentistry. The limitations of the present study was single
centred and short study samples.
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Figure 1: Bar chart depicting the association between the sextants involved and the methods of coping
evaluation being used. The X-axis denotes the sextants and Y-axis denotes the percentage of the method
of coping evaluations. Blue denotes RVG/IOPA, green denotes catching on probing and yellow denotes fit
checker. IOPA/RVG is the most common method used for marginal evaluation of coping than catching
on probing and the fit checker, however it is statistically not significant. Pearson’s Chi square test value
:13.390; df : 6; p value =0.37 (> 0.05)
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Figure 2: Bar chart depicting the association between the gender and number of FPD done in each
sextant. X axis denotes the gender and Y axis denotes the number of FPD in each sextant. Blue denotes
sextant 1, green denotes sextant 2, beige denotes sextant 3, purple denotes sextant 4, yellow denotes sextant
5 and red denotes sextant 6. Chi square test was done and the association was found to be significant.

Pearsons’s chi square value: 25.210 ; df : 10; p value :

0.005 (<0.05) hence statistically significant, proving

that males have undergone more FPD treatment than females.

Conclusion

Radiograph has been the gold standard for many
years for evaluation of fit of fixed dental prosthesis.
According to the limitations of the study IOPA/RVG
was found to be a commonly used method to evaluate
the marginal fit of the crown fabricated in CAD CAM
followed by catching on probing and the fit checker.
Males have undergone FPD more than females mostly
in the second sextant.
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