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ABSTRACT

Introduction: Digital photographs offer a wide
range of colour options. They aid in increasing
communication between a dentist and a
technician by making the morphology, colour,
and texture of the teeth easier to visualise. A
polarising filter reduces reflections and glare
while boosting colour saturation in an image. The
aim of the study was to analyse images with and
without polarised photography.

Methodology: A total of 125 images of shade
guidelines were collected for this study, 5 each
shade tab for 5 shades (Al to A4). We looked at
the following shade guidance systems: VITA
Classical (VITA Zahnfabrik) (control), IPS e.
max Ceram (lvoclar  Vivadent) were
photographed with a Canon EOS 60D digital
camera and a 100-mm Canon Macro Lens.
Ambient light, exposure (1/125, f16), ISO (100),
flash (ETTL), distance, focusing (1:1), and
backdrop were all standardized in the
photographs. The Adobe RGB colour system was
utilised since it covers nearly half of the Lab
colour space.

Results: Mean and standard deviation values of
images with and without cross polarised
photography were compared. Hue, value, chroma
of the images were assessed showing no
statistical difference among the images with and
without cross polarised photography.
Conclusion: Compared to visual and digital
photographic approaches for choosing shades,
the application of polarising filters had negligible
effect on shade choice. When routinely practised,
shade matching can improve a clinician's ability
to choose the appropriate shade. Thus,
knowledge and training may help someone
become better at shade matching.

Keywords: Hue, value, chroma, cross polarised
photography, Camera, Ring flash, Micro lens.

INTRODUCTION

Patients have become more aware of the need
for aesthetically attractive restorations. As a
result, it is a dentist's job to produce
restorations that blend in nicely with the
natural dentition. Selection of appropriate
shade for the prosthesis can be a challenging
process. Factors such as shade matching
conditions (lighting), education and training,
various shade matching tools and knowledge
of colour science influence the final dental
prosthesis.[1,2]

One of the most common methods for
choosing shades is through visually, however
it is highly subjective and inconsistent.
Fatigue, ageing, colour defective vision,
medications and experience may influence
the colour perception of an individual.
Variation seen during natural daylight can
influence the shade matching.[3,4]
Instrumental methods of shade selection
include the wuse of spectrophotometer,
colourimeter and photography. The use of
these devices involves huge investments
resulting in fewer dentists opting for them.
Digital photographs provide an array of
colours to choose from. They help in
visualising the morphology, colour and
texture of the teeth thus improving the
communication between a dentist and a
technician.[5,6]

Images produced via photography can be
analysed using appropriate software. This
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provides the value of colours from the whole
or part of such images. The tooth shade can
be analysed objectively and transmitted via
internet to the technician thus giving more
information about the restoration to be
fabricated. Polarising filter eliminates glare
and reflection seen in an image while
increasing colour saturation. It enhances the
translucency and allows us to better visualise
the real polychromatic nature of teeth.[7,8]
With aesthetic restoration procedures, shade
matching, for which the visual analogue
technique is typically used, may provide
problems. A clinical study indicated that
ceramic restorations had a colour mismatch
of between 44% and 63% due to factors
including the color-measuring technology
used. The development of shade-matching
technologies, which incorporate colour
matching, enhanced communication, and the
duplication of dental characteristics, aims to
increase success.

Digital cameras, spectrophotometers, and
colorimeters have all been developed as tools
for overcoming the difficulties of objectivity
in  colour registration.  For  clear
communication with the dental laboratory
technician and successful collaboration on a
successful restoration procedure, a cross-
polarization filter on digital images offers the
most objective information regarding tooth
colour, texture. [9,10] For improved
perceptibility and acceptance, a mix of visual
and instrumental procedures has been
suggested. Increased expenditures and the

requirement for training are, however,
downsides.
Determining tooth colour and

communicating that information to the dental
laboratory technician are both made simple
and reliable by digital imaging.[11]
According to some research, using a Cross-
polarized light filter can improve accuracy by
reducing ambient brightness and specular
reflection from teeth or saliva. The aim of
this study is to compare and analyse hue,
value, and chroma using cross-polarized
photography.

MATERIALS & METHODS

A sum of 125 photographs were taken of
shade guides-totally five shades (Al to A4).
The ring flash (MT-14 Ring Flash, Canon
USA), a 100-mm Canon Macro Lens, and a
Canon EOS 60D digital camera were used.
The ambient light, exposure (1/125, f16),
ISO (100), flash (ETTL), distance, focusing
(1:1), and background of the photos were all
standardized. Since Adobe RGB covers
about 50% of the Lab colour space, it was
chosen. (SRGB and Adobe RGB are the two-
colour spaces that digital cameras can be set
in. Adobe RGB was chosen because of its
wider spectrum, even if this improvement is
largely seen in the cyan-green tones. To
ensure uniform flash intensity, photos were
taken at 1-minute intervals.

To reduce specular reflections, which could
distort the image and result in faulty analysis,
a cross-polarizing filter (Polar Eyes,
Bioemulation) was used. After all of the
pictures were taken, raw images were
processed with Adobe Photoshop CC
software for shadow analysis. Results were
obtained using the hue, saturation, and
brightness (HSB) model. This is the colour
model utilised for data analysis since it is
identical to the Munsell colour system (hue,
chroma, and value), which is commonly used
in dentistry.[12,13] The HSB colour model
was used to construct the traditional shade
guides. In this paradigm, any colour is
represented by three digits. The first integer,
which has a value ranging from 0 to 360
degrees, is the colour. A distinct colour
stands in for each degree. Red is the first
colour to appear at 0 or 360 degrees, then
yellow at 120 degrees, green at 180 degrees,
blue at 240 degrees, and so on until violet is
seen. The entire range of colours is
represented in this model.

It starts with the colour. The second value is
the saturation. It represents the quantity or,
more specifically, the proportion of colour.
Its value ranges from 0 to 100, with 100
representing full colour and O representing no
colour.[14] The brightness is the next one.
The addition of white will boost the
brightness of a colour, while the presence of
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black reduces it. [15]In terms of brightness,
White is represented by 0 and black by 100.
The colour is brighter and darker depending
on how near to 0 or 100 this value is. A
univariate analysis of variance with a P value
of.05. was used to statistically analyse the
HSB data for all tabs and hues. We looked at
the hue, chroma, and value of each shade tab
individually.

STATISTICAL ANALYSIS

Pearson’s correlation coefficient analysis
which is a measure of linear correlation
between two sets of data was applied in this
study.

RESULT

Figure la shows a picture taken through a
cross-polarizing filter, while Figure 1b
shows the same picture taken without one.
Since there are no specular reflections in Fig.
1b, internal tooth features can be examined
more precisely and directly. In this case, for
any of the three factors that were evaluated,
none of the VITA-coded shade tabs matched
the actual VITA Classical shade tab.

When analysing the A2 shade, hue
measurements showed no discernible
difference (P =.05) between any VITA-
coded shade tab and the VITA Classical
shade tab. For the remaining hues, there was
no comparable equivalency (P =.05). Any
VITA-coded shade tab's shades A1, A3, and
A3.5 showed a statistical difference (P =.05)
in hue from the VITA Classical shade tab.
Comparability between shade tabs was only
evident in the A4 shade tab (P =.05). (Table
1). All Al and A3 VITA-coded shade tabs
differed statistically from the VITA Classical
shade tab in terms of chroma evaluation,
while the A2 VITA Classical shade tab
differed considerably from Initial, the A3.5
from d.SIGN, and the A4 from others.
(Pearson's alpha =.05)

Table 1: Showing average mean values for Hue, Value,
Chroma

Figure 1: Photograph of the same case with and without

Colour compatibility

A. §howing with Colour compatibility
3 <] ¥

DISCUSSION

Shade matching is a preliminary phase in
conservative dentistry, and physicians and
dental technicians face challenges in colour
selection and reproduction. Colour matching
across multiple shade guidelines has proven
to be a tough process with inconsistent
outcomes.[16,17] The null hypothesis was
disproved when it was found that all VITA-
coded shade guides showed variations in hue,
chroma, and value when compared to the
VITA Classical control. The use of
colorimeters, spectrophotometers, digital
cameras, and a combination of these tools has
advanced shade matching.[18,19]. Despite
the fact that they were designed to analyse
colour properties on flat surfaces and that
their small aperture sizes can cause
significant light edge loss, colorimeters and
spectrophotometers are incredibly helpful for
selecting shades. Tools for measuring and
controlling tooth colour are available. On the

Shade | Hue Value Chroma other hand, fluctuations in data reading could
Al 50.00(0.00) | 64.50(0.46) | 21.56(0.52) H :
e 50.00(0.00) | 64.80(0.46) | 2166(0.52) result_ from changes in probe angulatlon.[_20]
A3 48.40(0.00) | 66.58(0.46) | 32.56(0.52) Despite the current results that multiple
A35 | 46.00(0.08) | 62.50(0.24) | 38.56(0.64) commercially available shade guides provide
A4 44.00(0.00) | 58.60(0.46) | 39.04(0.52)
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unmatched shade information, these tools
continue to be the most popular, quick, and
economical method for choosing a shade and
are acknowledged as the gold standard for
judging tooth colour visually.[21,22]
Because of its stability, flexibility, and ease
of colour matching, the Munsell colour
system was chosen. The quality of colour is
used to describe hue in this approach. The A2
shade was found to be homogeneous across
all tabs in this investigation. VITA Classical
was found to have lesser values for Al, A3,
and A3.5, while A4 was identical to other
tabs but had low values as well. The
remaining hues, with the exception of A2,
corresponded to distinct colour families
amongst shade guidelines, making it difficult
for technicians to get optimal outcomes.[23]
Differences between the visual shading
method and the spectrophotometer can be
explained because the colours in the guide do
not match the colours of genuine teeth.[24]
This study indicated that just a third of the
selections were shared across the
spectrophotometer and the visual analogue
approach, which is consistent with other
investigations. In over half of the cases, the
spectrophotometer produced better results
than the visual technique.

The quantity of grey leads to variable values
of brightness and darkness determines the
value of a colour. [25,26]VITA Classical
shade values in this study showed a lot of
variation when compared to various shade
tabs. In contrast to showing values in the
middle of the other shades for A3-A4. VITA
showed the brightest values for A2,
indicating that it was neither the brightest nor
the darkest. Future studies will be required to
determine whether the statistical variations
observed in this study are related to changes
in the final prosthesis that are apparent to the
naked eye. The demographic data that was
selected for the study had an imbalance
between younger and older adults, which is
one of its limitations. Further evaluation is
advised because it appears that digital
photography using a polarising filter and
analytical software is acceptable for
determining colour.

CONCLUSION

The shade selection technique used in digital
photography was the most precise of the
three. It enhances clinician-technician
communication and can be applied to get the
best possible aesthetic outcomes. Contrary to
digital photographic shade selection and
visual shade selection methods, the
employment of polarising filters has no effect
on shade selection. When routinely practised,
shade matching can improve a clinician's
ability to choose the appropriate shade.
Consequently, education and training can
help someone become better at matching
colours.

Declaration by Authors

Ethical Approval: Approved
Acknowledgement: None

Source of Funding: None

Conflict of Interest: The authors declare no
conflict of interest.

REFERENCES

1. FarahRI, Almershed AS, Albahli BF, Al-Haj
Ali SN. Effect of ambient lighting conditions
on tooth color quantification in cross-
polarized dental photography: A clinical
study. J Prosthet Dent [Internet]. 2021 Feb
24; Auvailable from:
http://dx.doi.org/10.1016/j.prosdent.2021.01
.015

2. Lazar R, Culic B, Gasparik C, Lazar C,
Dudea D. The accuracy of dental shade
matching using cross-polarization
photography. Int J Comput Dent [Internet].
2019;22(4):343-51. Available from:
https://www.ncbi.nlm.nih.gov/pubmed/3184
0142

3. Trefan L, Harris C, Evans S, Nuttall D,
Maguire S, Kemp AM. A comparison of four
different imaging modalities - Conventional,
cross polarized, infra-red and ultra-violet in
the assessment of childhood bruising. J
Forensic Leg Med [Internet]. 2018
Oct;59:30-5. Available from:
http://dx.doi.org/10.1016/j.jflm.2018.07.015

4. Sampaio CS, Gurrea J, Gurrea M, Bruguera
A, Atria PJ, Janal M, et al. Dental Shade
Guide Variability for Hues B, C, and D Using
Cross-Polarized  Photography. Int ]
Periodontics Restorative Dent [Internet].

International Journal of Science and Healthcare Research (www.ijshr.com) 192
Volume 8; Issue: 4; October-December 2023


https://paperpile.com/c/QZFcON/a8fQD+D1X5h
https://paperpile.com/c/QZFcON/tihrl
https://paperpile.com/c/QZFcON/Sh5fw
https://paperpile.com/c/QZFcON/kujfr+ayIv8
http://paperpile.com/b/QZFcON/Rt02z
http://paperpile.com/b/QZFcON/Rt02z
http://paperpile.com/b/QZFcON/Rt02z
http://paperpile.com/b/QZFcON/Rt02z
http://paperpile.com/b/QZFcON/Rt02z
http://paperpile.com/b/QZFcON/Rt02z
http://dx.doi.org/10.1016/j.prosdent.2021.01.015
http://dx.doi.org/10.1016/j.prosdent.2021.01.015
http://paperpile.com/b/QZFcON/oUi2T
http://paperpile.com/b/QZFcON/oUi2T
http://paperpile.com/b/QZFcON/oUi2T
http://paperpile.com/b/QZFcON/oUi2T
http://paperpile.com/b/QZFcON/oUi2T
http://paperpile.com/b/QZFcON/oUi2T
https://www.ncbi.nlm.nih.gov/pubmed/31840142
https://www.ncbi.nlm.nih.gov/pubmed/31840142
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://paperpile.com/b/QZFcON/Y53g8
http://dx.doi.org/10.1016/j.jflm.2018.07.015
http://paperpile.com/b/QZFcON/u0WDD
http://paperpile.com/b/QZFcON/u0WDD
http://paperpile.com/b/QZFcON/u0WDD
http://paperpile.com/b/QZFcON/u0WDD
http://paperpile.com/b/QZFcON/u0WDD

10.

11.

12.

Keerthana T et.al. Comparative evaluation of hue value chroma using cross polarised photography

2018 Apr 20;38(Suppl):s113-8. Available
from: http://dx.doi.org/10.11607/prd.3270
Harris C, Alcock A, Trefan L, Nuttall D,
Evans ST, Maguire S, et al. Optimising the
measurement of bruises in children across
conventional and cross polarized images
using segmentation analysis techniques in
Image J, Photoshop and circle diameter
measurements. J Forensic Leg Med
[Internet]. 2018 Feb;54:114-20. Available
from:
http://dx.doi.org/10.1016/j.jflm.2017.12.020
Gurrea J, Gurrea M, Bruguera A, Sampaio
CS, Janal M, Bonfante E, et al. Evaluation of
Dental Shade Guide Variability Using Cross-
Polarized Photography. Int J Periodontics
Restorative ~ Dent  [Internet]. 2016
Sep;36(5):e76-81. Available from:
http://dx.doi.org/10.11607/prd.2700

Liu F, Xu M, He T. The History and
Significance of Dental Photography
[Internet]. Dental Digital Photography. 2019.
p. 1-18. Available from:
http://dx.doi.org/10.1007/978-981-13-1622-
71

Liu F, Jiang S, Xu M. Devices and
Equipment of the Dental Photography
[Internet]. Dental Digital Photography. 2019.
p. 43-78. Available from:
http://dx.doi.org/10.1007/978-981-13-1622-
73

Liu F, Li Y, Shi X, Wang Y, Yu T. Basic
Images of Dental Clinical Photography
[Internet]. Dental Digital Photography. 2019.
p. 109-60. Available from:
http://dx.doi.org/10.1007/978-981-13-1622-
75

Liu F, Shi X, Peng B, Liu X. Clinical Still
Life and Operation Photography [Internet].
Dental Digital Photography. 2019. p. 175-
95. Available from:
http://dx.doi.org/10.1007/978-981-13-1622-
77

Hardan L. Protocols for Mobile Dental
Photography  with  Auxiliary Lighting
[Internet]. 2020. Available  from:
https://books.google.com/books/about/Proto
cols_for_Mobile_Dental_Photography.html
?hl=&id=w9-DzQEACAAJ

Huang M, Ye H, Chen H, Zhou Y, Liu Y,
Wang Y, et al. Evaluation of accuracy and
characteristics of tooth-color matching by
intraoral scanners based on Munsell color
system: an in vivo study. Odontology
[Internet]. 2022 Feb 25; Available from:

13.

14.

15.

16.

17.

18.

19.

20.

http://dx.doi.org/10.1007/s10266-022-
00694-9

Cochrane S. The Munsell Color System: a
scientific compromise from the world of art.
Stud Hist Philos Sci [Internet]. 2014
Sep;47:26-41. Available from:
http://dx.doi.org/10.1016/j.shpsa.2014.03.00
4

Pecho OE, Pérez MM, Ghinea R, Della Bona
A. Lightness, chroma and hue differences on
visual shade matching [Internet]. Vol. 32,
Dental Materials. 2016. p. 1362-73.
Available from:
http://dx.doi.org/10.1016/j.dental.2016.08.2
18

Voorheis BM, SUNY-Geneseo, Farthing DJ.
Utilizing Reflectance Spectrometry To
Define The Hue, Value, And Chroma Of
Colors [Internet]. Geological Society of
America Abstracts with Programs. 2017.
Available from:
http://dx.doi.org/10.1130/abs/2017am-
308122

Imbery TA, Tran D, Baechle MA, Hankle JL,
Janus C. Dental Shade Matching and Value
Discernment Abilities of First-Year Dental
Students [Internet]. Vol. 27, Journal of
Prosthodontics. 2018. p. 821-7. Available
from: http://dx.doi.org/10.1111/jopr.12781
Moussa R. Dental Shade Matching: Recent
Technologies and Future Smart Applications
[Internet]. Vol. 02, Journal of Dental Health
and Oral Research. 2021. Available from:
http://dx.doi.org/10.46889/jdhor.2021.2103
Bin-Shuwaish MS, AlFawaz YF, AlGamaiah
HA, AlSani AS, Abobakr IB, Alzahrani KM,
et al. Technical Accuracy of Dental
Laboratories in the Quality and Shade
Matching of Porcelain Fused to Metal
Crowns: An In Vitro Study. Int J Environ Res
Public Health [Internet]. 2021 Mar 8;18(5).
Available from:
http://dx.doi.org/10.3390/ijerph18052722
Shade matching [Internet]. Vol. 54, Dental
Abstracts. 2009. p. 244. Available from:
http://dx.doi.org/10.1016/j.denabs.2009.04.0
42

Bona AD, Della Bona A, Barrett AA, Rosa
V, Pinzetta C. Visual and instrumental
agreement in dental shade selection: Three
distinct observer populations and shade
matching protocols [Internet]. Vol. 25,
Dental Materials. 2009. p. 276-81. Available
from:

International Journal of Science and Healthcare Research (www.ijshr.com)

193

Volume 8; Issue: 4; October-December 2023


http://paperpile.com/b/QZFcON/u0WDD
http://paperpile.com/b/QZFcON/u0WDD
http://dx.doi.org/10.11607/prd.3270
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://paperpile.com/b/QZFcON/OYg0S
http://dx.doi.org/10.1016/j.jflm.2017.12.020
http://paperpile.com/b/QZFcON/INXCu
http://paperpile.com/b/QZFcON/INXCu
http://paperpile.com/b/QZFcON/INXCu
http://paperpile.com/b/QZFcON/INXCu
http://paperpile.com/b/QZFcON/INXCu
http://paperpile.com/b/QZFcON/INXCu
http://dx.doi.org/10.11607/prd.2700
http://paperpile.com/b/QZFcON/JJlnG
http://paperpile.com/b/QZFcON/JJlnG
http://paperpile.com/b/QZFcON/JJlnG
http://paperpile.com/b/QZFcON/JJlnG
http://dx.doi.org/10.1007/978-981-13-1622-7_1
http://dx.doi.org/10.1007/978-981-13-1622-7_1
http://paperpile.com/b/QZFcON/MIkCy
http://paperpile.com/b/QZFcON/MIkCy
http://paperpile.com/b/QZFcON/MIkCy
http://paperpile.com/b/QZFcON/MIkCy
http://dx.doi.org/10.1007/978-981-13-1622-7_3
http://dx.doi.org/10.1007/978-981-13-1622-7_3
http://paperpile.com/b/QZFcON/OE0JZ
http://paperpile.com/b/QZFcON/OE0JZ
http://paperpile.com/b/QZFcON/OE0JZ
http://paperpile.com/b/QZFcON/OE0JZ
http://dx.doi.org/10.1007/978-981-13-1622-7_5
http://dx.doi.org/10.1007/978-981-13-1622-7_5
http://paperpile.com/b/QZFcON/7cPVc
http://paperpile.com/b/QZFcON/7cPVc
http://paperpile.com/b/QZFcON/7cPVc
http://paperpile.com/b/QZFcON/7cPVc
http://dx.doi.org/10.1007/978-981-13-1622-7_7
http://dx.doi.org/10.1007/978-981-13-1622-7_7
http://paperpile.com/b/QZFcON/RxZ8Z
http://paperpile.com/b/QZFcON/RxZ8Z
http://paperpile.com/b/QZFcON/RxZ8Z
http://paperpile.com/b/QZFcON/RxZ8Z
https://books.google.com/books/about/Protocols_for_Mobile_Dental_Photography.html?hl=&id=w9-DzQEACAAJ
https://books.google.com/books/about/Protocols_for_Mobile_Dental_Photography.html?hl=&id=w9-DzQEACAAJ
https://books.google.com/books/about/Protocols_for_Mobile_Dental_Photography.html?hl=&id=w9-DzQEACAAJ
http://paperpile.com/b/QZFcON/oIlHs
http://paperpile.com/b/QZFcON/oIlHs
http://paperpile.com/b/QZFcON/oIlHs
http://paperpile.com/b/QZFcON/oIlHs
http://paperpile.com/b/QZFcON/oIlHs
http://paperpile.com/b/QZFcON/oIlHs
http://dx.doi.org/10.1007/s10266-022-00694-9
http://dx.doi.org/10.1007/s10266-022-00694-9
http://paperpile.com/b/QZFcON/MBEmc
http://paperpile.com/b/QZFcON/MBEmc
http://paperpile.com/b/QZFcON/MBEmc
http://paperpile.com/b/QZFcON/MBEmc
http://dx.doi.org/10.1016/j.shpsa.2014.03.004
http://dx.doi.org/10.1016/j.shpsa.2014.03.004
http://paperpile.com/b/QZFcON/SKkq6
http://paperpile.com/b/QZFcON/SKkq6
http://paperpile.com/b/QZFcON/SKkq6
http://paperpile.com/b/QZFcON/SKkq6
http://paperpile.com/b/QZFcON/SKkq6
http://paperpile.com/b/QZFcON/SKkq6
http://dx.doi.org/10.1016/j.dental.2016.08.218
http://dx.doi.org/10.1016/j.dental.2016.08.218
http://paperpile.com/b/QZFcON/HGo0C
http://paperpile.com/b/QZFcON/HGo0C
http://paperpile.com/b/QZFcON/HGo0C
http://paperpile.com/b/QZFcON/HGo0C
http://paperpile.com/b/QZFcON/HGo0C
http://paperpile.com/b/QZFcON/HGo0C
http://dx.doi.org/10.1130/abs/2017am-308122
http://dx.doi.org/10.1130/abs/2017am-308122
http://paperpile.com/b/QZFcON/yDJxA
http://paperpile.com/b/QZFcON/yDJxA
http://paperpile.com/b/QZFcON/yDJxA
http://paperpile.com/b/QZFcON/yDJxA
http://paperpile.com/b/QZFcON/yDJxA
http://paperpile.com/b/QZFcON/yDJxA
http://dx.doi.org/10.1111/jopr.12781
http://paperpile.com/b/QZFcON/PL7qC
http://paperpile.com/b/QZFcON/PL7qC
http://paperpile.com/b/QZFcON/PL7qC
http://paperpile.com/b/QZFcON/PL7qC
http://dx.doi.org/10.46889/jdhor.2021.2103
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://paperpile.com/b/QZFcON/wYlkJ
http://dx.doi.org/10.3390/ijerph18052722
http://paperpile.com/b/QZFcON/g9vIU
http://paperpile.com/b/QZFcON/g9vIU
http://dx.doi.org/10.1016/j.denabs.2009.04.042
http://dx.doi.org/10.1016/j.denabs.2009.04.042
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33
http://paperpile.com/b/QZFcON/RdW33

21.

22.

23.

24.

Keerthana T et.al. Comparative evaluation of hue value chroma using cross polarised photography

http://dx.doi.org/10.1016/j.dental.2008.09.0
06

Ramanna PK. Standardizing Shade Matching
with Technology-based Shade Matching
Systems and Color Formulation [Internet].
Vol. 5, International Journal of Preventive
and Clinical Dental Research. 2018. p. 83-6.
Available from:
http://dx.doi.org/10.5005/jp-journals-10052-
0157

Rondén LF, Ramirez R, Pecho OE.
Comparison of visual shade matching and
photographic shade analysis. J Esthet Restor
Dent [Internet]. 2022 Mar;34(2):374-82.
Available from:
http://dx.doi.org/10.1111/jerd.12883
Hardan L, Bourgi R, Cuevas-Suarez CE,
Lukomska-Szymanska M, Monjaras-Avila
AJ, Zarow M, et al. Novel Trends in Dental
Color Match Using Different Shade
Selection Methods: A Systematic Review
and Meta-Analysis. Materials [Internet].
2022 Jan  8;15(2). Awvailable from:
http://dx.doi.org/10.3390/ma15020468
Alayed MA, Alnasyan AS, Aljutayli AA,
Alzaben MM, Alrusayni WM, Al Hujaylan
AA. Considerations and Implications in
Shade Selection for Dental Restorations: A

25.

26.

Review. J Pharm Bioallied Sci [Internet].
2021 Nov;13(Suppl 2):5898-902. Available
from:
http://dx.doi.org/10.4103/jpbs.jpbs_218 21
Attia M, Ghanem L, Hamza T. Color stability
of Vita classical shade guide after artificial
accelerated aging [Internet]. Vol. 65,
Egyptian Dental Journal. 2019. p. 739-46.
Available from:
http://dx.doi.org/10.21608/edj.2019.72848
Mansourinejad S, Ahmadzadeh A,
Mansourinejad S, Rohani A
Spectrophotometric  comparison of two
porcelain systems, VMK master and VM13
with the VITA 3D-master shade guide (Anin
vitro study) [Internet]. Vol. 19, Dental
Research Journal. 2022. p. 35. Available
from: http://dx.doi.org/10.4103/1735-
3327.344158

How to cite this article: Keerthana T, Sindhu
Ramesh, Dheepshi. M. Comparative evaluation

of

hue value chroma using cross polarised

photography. International Journal of Science &
Healthcare Research. 2023; 8(4): 189-194. DOI:
https://doi.org/10.52403/ijshr.20230427

*khkkkkik

International Journal of Science and Healthcare Research (www.ijshr.com)

194

Volume 8; Issue: 4; October-December 2023


http://dx.doi.org/10.1016/j.dental.2008.09.006
http://dx.doi.org/10.1016/j.dental.2008.09.006
http://paperpile.com/b/QZFcON/a8fQD
http://paperpile.com/b/QZFcON/a8fQD
http://paperpile.com/b/QZFcON/a8fQD
http://paperpile.com/b/QZFcON/a8fQD
http://paperpile.com/b/QZFcON/a8fQD
http://paperpile.com/b/QZFcON/a8fQD
http://dx.doi.org/10.5005/jp-journals-10052-0157
http://dx.doi.org/10.5005/jp-journals-10052-0157
http://paperpile.com/b/QZFcON/D1X5h
http://paperpile.com/b/QZFcON/D1X5h
http://paperpile.com/b/QZFcON/D1X5h
http://paperpile.com/b/QZFcON/D1X5h
http://paperpile.com/b/QZFcON/D1X5h
http://paperpile.com/b/QZFcON/D1X5h
http://dx.doi.org/10.1111/jerd.12883
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://paperpile.com/b/QZFcON/tihrl
http://dx.doi.org/10.3390/ma15020468
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://paperpile.com/b/QZFcON/Sh5fw
http://dx.doi.org/10.4103/jpbs.jpbs_218_21
http://paperpile.com/b/QZFcON/kujfr
http://paperpile.com/b/QZFcON/kujfr
http://paperpile.com/b/QZFcON/kujfr
http://paperpile.com/b/QZFcON/kujfr
http://paperpile.com/b/QZFcON/kujfr
http://paperpile.com/b/QZFcON/kujfr
http://dx.doi.org/10.21608/edj.2019.72848
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://paperpile.com/b/QZFcON/ayIv8
http://dx.doi.org/10.4103/1735-3327.344158
http://dx.doi.org/10.4103/1735-3327.344158
https://doi.org/10.52403/

