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Abstract

Fer many years. observalions of gingival eolor has becn a popular arca of dental research.
Howevcrihiese methods are hard td analyz¢ for any other than the different base eenditions and colors.
Thusiwe, Introduced an alternative method using' ilnage analysis fo measuve gingival color. For tic
research we perforined a dental gxamination on36-female students.

The'system’is sct up by aligningithe camnera area'and facial arca. The subject’s chin is placed in a
Axed chinseup'mounied 30 cm from the eamera lens. Bach imagc is acquired such that €onparisons may
~e made with the original bitgholder asawell 48 astandard color seales Aficr converted to computer w¢
sed a curves dialogbox for coloradjustment. The curves dialog box allows adjustment of the entire (onal
-ange of an (mage!

The results of the analysis of the free pingiva compared 1o'the aitached gingiva arc that attached
Zingia was aore vivid red and vellow compared to the free gingival. In conclusion, the system described
serein of digital capture and comparison of color (tages, analvsts and separation in three channels of free
ind attached gingival_Surfaccimiagés and matcling With™colonmeisie scales may be useful for
xemonstrating the diversity of gingival color aswellas analysesof gingival healls

N2 words: Iinage analysis; gingival color

Introduction basc conditions and colors. Another method

using colorimeter is a conveniend method

For manv vears. obscrvations of for comparing with visual color matching

zzagnal color have been a popular area of “7 However this method is limited in use

sental research. Special colorimetry and duc to the cost of the materials, being

zzlor chips have been emploved by many generally very expensive to implement. We

~esearchers to aid in estimation of gingival introduced here an alternative new method

zzlor 7. However thesc methods are hard using image analysis to measurc gingival
2z analvze for anv other than the diffcrent color.
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Materials and Methods

We performed a dental examination
on 30 female students in Kansai Woman’s
College. They were from 18 to 20 years of
age and had no obvious periodontal disease.
An experimental gingival area was
identified between the right lower canine
and the left lower canine. The limit of free
gingiva and attached gingiva was identified
using gutta percha point for mark. Half o
the point is inside the gingival pockek
another half is outside. Tywagin
acquired, one being i1
this point (Fig.
converted to cg
by applicatig
5.5 : Adob

is set up by aligning the
facial arca

Physical

Dy alighing 1
camet g Oy D-700) and

ared 4 e gsiubjo
chin wy chin cup n1€
30 c a lens. giifpretrat

arc

iform Ifehting of [the Y b . %,
teeth unobstructed gimages
Eac i i§" acquired %1 ; ‘1 Original bit der with standard color
y be made with theotigina

com
—— . Ll GBS ¥sis of the pho is done in the
foHowing4dnanner:

( cas a.Japan ) as she
b el jal file by digital

3. Anal igin
e marque tool

rop
e marque tools to limit the
area for analysis
4, File> Save as
Fig.1. The limit of free gingiva and attached Save file as another name

gingiva
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-

Window> Show channels> Color
channels > Red (Green, Blue) Fig.4
2. Image> Mode > Grayscale >Discard
other channels >OK
Change RGB color to Grayscale Fi g.5
Toolbox > the eyedropper tool
Click the eyedropper tool to your
request ( color bar)
4. Window > Show color
Read Lut index on the color bar
(better to include Black and White
color)
5. File > Save as.
Save as (for exauagléhd(

|95

Fig. 5. Gray'seale

Analysis of many images at the
same time and with the subjects in identical
positions allows the determination of an
average index (standard location index).
Thereby providing comparison reference
points for validity of the measure as well as
a means for comparison for future
measures,
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Color adjustments and Analysis of
gingival color

1. In this study we used a curves dialog
box for color adjustment. The Curves
dialog box allows adjustment of the
entire tonal range of an image. With
Curves you can adjust any point along a
0-255 scale (LUT index). You can also
use Curves to make precise adjustments
to individual color channels in an
image. After adjusting all images to
standard index, analysis of each

gingival color is possible. File> Open

. your original grayscale file (for

B0 1R.bmp)

A gt > Curves

e % (original index)

dard index). Black

s and White color

, opper tool
Click vol to gingiva
and scale. If color
scalt (0 ~ans Lut index is
0.Lut 5-(255 x  color
ale(%))
Analyzing @ similar to that
outlined abaye Torthe red scale.

nlts

- W *K,aiysis of the free
i1 gi ) & (0%the attached gingiva
e ; omparison of three

¢ Ta ed  was  brightest,

[0 n and Blue. Although the
TR ierence was not observed when
"ﬂi-; Red between the free gingiva
afid  attached  gingiva, significant
differences were measured in the
comparison of free gingival and attached
gingival surfaces in both Green and Blue.
Next RGB color coordinates of the images
were converted into CIE by the simple
method. This analysis showed that attached

gingiva was more vivid red and yellow

compared to the free gingival.
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Table 1. The results of the free gingiva compare of red and violet, suggesting. Blue and
to the attaced gingiva . green are important for display. Since color
= e analysis of the most refractive colors
Free gingiva Attaced gingiva indicate additive complementary colors, in
average | SD average | SD this case Blue and Green are additive

R 210.6 6.5 206.6 6.7 | . 1 d d viol
G 135332 7 1208 103 comp ‘f:n?eil_tar) colors to red an vio et.
= - - - Thus it is important to measure alterations

B 147.8 8.0 132.4 10.7 _ : ;

of Bluc and Green colorations in  the
examination of both the free and attached
Discussion gingival surfaces. In conclusion, the system

described here in of digital capture and
comparison of color images, analysis and
aration in three channcls of free and
-Meingival surface images and

g olorimetric scales may be

0 nSfsating the diversity of

pr O : vell as analyses of

Gingiva exists in the oral cavit
a continuity of complicated_.and
surfaces.' Therefore, as 0
rather than colefi
instruments, th t
matching by
chips were %
gingival ¢ y
interfaced
capabl
compa 1 d " ba SUFH 0 § of a studied by
Lut inda Ay 10g AL visua Part IL

mital CAmer:

the comp : Kind,loca 1 “personal differcnce in
of ging o Medical
image channels b§ usi & " Dental Ur 4):281-92

xamp suki M. The cOM giva studied by

; L : . Pa erimental
: . g i shold for
; 111151ges i effect ol
channel igns an inte Mool &

cach pi ng from 0_(blagk) ; : 249-61
(white) fd - J’ : an A . Color of

component s and whifes.
TR Research  \9TTy,
(red) valug
and a B (blue) J WMEis RP, Reyher L :
hand when the T . Thc gnostic value of redness in
components are equals S T Periodontal 1961; 32, 261-

of neutral gray. When thC
components is 253, the result is pure wir

Ishiwaka N. A  study on colormetric
method for gingiva ( in Japanese).

when. thg valuc‘ is. 0, pure. I_Jlack.‘ For Kokubyo Zasshi 1958: 25: 611621
examination of gingival color it is easier to 6. Matis BA, Mousa HN, Cochran MA,
separate each channel rather than analyze Eckert GJ. Clinical evaluation of bleaching
all at once. In present study, the results agents of different  concentrations.
show marked differcnces between the color Quintessence . International 2000
compositions of the free gingiva compared 31(5):303-10

to the attached gingiva. The Blue and Green 7. Douglas RD, Przybylska M. Predicting
porcelain thickness required for dental

levels especially in the Lut index were ; ;

considerably hicher than the Red. Most shade matches. Jowrnal of Prosthetic
R Y g . 2383 Dentistry. 1999:82(2):143-9

previous visual research of the gingival :

color indicates considerable contributions
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