MEAETH THZ AIAQOPAZ 2TH OQTEINOTHTA ENOZ NMPOzOIOY
AONTIOY ZTHN EAKYZTIKOTHTA TOY XAMOTEAOY KAI THN
ANTIAHWH TOY XPQMATOZ TIA OAONTIATPOYZ KAI
AZOENEIZ

NTOBAZ NANATIQTHZ

Elwcaywyn: To xapoyeho Stadpapatilel kupilapxo poAo, otV €KTiUNON TNG aLoBNTIKAC
TOU TIPOCWITOU KOl YEVIKOTEPQ TOU OTOLOU TIOU XOUOYEAQ. TNUOVTIKOG aplOUOC EpELVWV
£xel Seifel oL yapnAn awobntikn Twv dovtiwv, odnyel oe umoBabuLon tTN¢ aleONTIKNAG
TOU ATOUOU, OMWG QUTH YIVETAL aVTIANTTA, KATA T KOWWVLKEC cuvavootpodég. H
emtuyla KaBe amokatdotaonc, kabopiletal oe peyaho Babuod kal amd TNV XPWHATIKA
NG opolopopdia, HE TG TOPAKEIUEVEG OOOVTIKEG ETMLPAVELEG ] QAMOKATAOTAOELG. H
avTiAnyn Tou XpWHATOC OTO XWPO TNG 080VTIOTPLKAG, anoTeAsl £éva cUvBeTo dpalvopevo,
TO omolo gUmMEPLEXEL 3 MOPAYOVTEG: TOV MAPATNENTH, TO GWE KOL TO AVIIKELLEVO TIOU
karmolog mapatnpel. Eival cadwc eSpatwpévo, 0tL oTnV 0SOVILATPLKN XPNOLUOToLoUVTalL
poOnuatikol TtUTOL, WG €va UECO yla TNV TIOCOTIKOTOLNGN TOU XPWMOTOG, KAl TIO
OUYKeEKPLUEVA TNG OSladopdg TOU XPWHOTOG HETAlU 2 fexwplotwv emidpavelwv. H
Pnolokn texvoloyia, HE TIG UTIOAOYLOTIKEG TAPAUETPOTOLOEL TG Omoleg Mmopel
TPoadEPEL, yLa TNV aANOYH CUYKEKPLUEVWV XOPAKTNPLOTIKWY TWV SOUWV TTOU GUVOETOUC
TO XOouoOyeho, €xeL xpnolwdomolnBel ywa Tnv €peuva tng emidpacng, aAllaywv otnv
gudavion tou xapodyshou. MNa tn KAAUTEPN KATAVONGN TG onpaciag tng dtadopdg Tou
XpWwuaTog, ocuxva ‘umoloyilovtal ta Opla avtiAndng kot amodoxng. To Oplo TG
avtiAnyng, avadépetal otn pkpoTePn duvatn Sladopd XpwUATOC N omola UMopel va
yivel avtAnmtn anod évav napatnpnth. To 50:50% 6plo avtiAnyng, XpnoLlomoLeitat yla
va Seltel ™ Sadopd xpwpatog, n omola yivetal avrinmr oamd to 50% Twv
napatnentwy, oAAd OxL ano to undAouto 50%. Avtictolxa, n Stadopd ToU XPWHATOG N
omola eival amodekt amo 1o 50% Twv TopATNPENTWY, opiletal wg 50:50% Oplo
amodoyng. Ektog ouwg amod ta npoavadepbeica oOpla, n enibpacn tg Sadopdg

XPWUOTOG OTNV aLoBNTIKA TOU XOUOYEAOU €ival £va GNUOVTLKOC Tapdyovtog. Mapoia



autd n enidpacn, ™¢ Sladopd¢ XpWHATOG UETAlU Twv MPocBlwv Sovilwv, oTnv
aLeOnTikn Tou YopoyeAou Sev £xel akopa PeAetnBel. EmutAéov, n cuoxEtion PETAy Twy
oplwv avtiAndng kat arnodoxng, KoL TNG aloBnTIKAG Tou Xapuoyshou Sev €xeL e€eTaOTEL.
ZKOMOG: MpWTAPXLIKOG OKOTIOG TNG LEAETNG, NTAV 0 EAeyXOC TG emidpaaong tng Stadopdg
XPWUATOG, 0€ €va TPoacBlo SOVTL TNG Avw yvabou otnv alodntikr Tou XapoyeAou, Ue
Baon to Xpwpatikd povtédo CIELAB, ypnoiwpomowwvtag Yndlakd mpocouolwpéva
xopoyela. O deUtepog oTOXOC, NTAV N HEAETN Twv oplwv avTiAnyng kat anodoxng, yla
SlapopEG XPWHATOC OTO KEVIPIKO TOUEA TNC Avw yvabou, kal o avelpeon mLBavwy
Sladopwv oe autd ta opla PeTafld Twv TUMO TWV Tapatnpntwv(odovtiatpol i Un
OXETIKA HE TNV odovtlatplkn), To GUAO Kal TNV nAWKio, WoTte va UTtoAoyloToUv Ta opLa,
HEoO OoTa omola pio pHovipn OUMOKATACTOOoN UMOPEL va MApAELVEL amapatnpnTn N UE
pia armodextn Sladopd, Evavtl Twv UTIOAOLMWY SOVTLWY ToU XopoyeAou. Tpitog oKomag,
Atav n afloAdynon g oUoXETONG, METOEU TNG ALoBNTIKAG TOU XAUOYEAOU, Kal TWV
ouxvotAtwy avtiAnync kal anodoxng.

M£0060¢ & YAkd: Mia oslpd amod €LKOVEG Toptpaitou, Ue StadopeTiky pwrelvotnTa
Twv Sovtiwv dnuloupyndnke, mapalldcoovtag Ta Tpocbia SovTla evog Avipa KauKAaola
duAng. Ta kabe éva and ta Tpla mMpocbla Sovila, To Xpwua HETAPANONKE, WOTE va
dnuoupynBolv 15 SlLadopeTIKEG IKOVEC. Mia amod TG OMOiEg XPNOLUOTOLRONKeE WG
€lKOVa eA€yxou. OL ULOEG ATIO TLG UTIOAOLTEG ELKOVEG, €lxav XAUNAOTEPN, KOL OL AAAEG
poéc vnAotepn dwrtewvotnta, mapalldacoovrtag PYndlakd kabe pia pe BApa 1
povadag AL (AL=AE=1). Ou €lkdveg mapouolaoTnKay, HE Tuxaio ospd, o Yndlokd
KaALUpapLopévn 08ovn. AoBnkav odnyiegc oe 160 cupuetéxovteg (80 odovtiatpol Kal
80 aoBeveig), va cupmAnpwaoouv £va EpwTNUOTOAOYLOo, Sidovtag pia Babuoloyia péow
KAlpakag omtikol avaloyou, Kat efetaloviag KABe €lkova yla avTAnmTA 1 amodektn
Sladopd peTAfL TOU XPWHATOC TWV KEVIPIKWY TOHEWV. OAOL Ol CUMUETEXOVTEG,
efetaotnkav pe t Ponbela tng Sokipaciog Ishihara, yla dtatapaxég tng EyXpwHNG
opaong, wote va e€aodpallotel n eykuPOTNTA, TWV OMAVINCEWY, OTI EPWTNOELG
avTtANP ¢ Kal amodoxnG, OXETIKA e TN SLadopEG OTO XPWHLAL.

AnoteAéopata: Mo To KeVIPKO Topéa Stadopd otn dwrtewotnta AL>1, emnpedoe
QPVNTIKA TNV aloOnTkA Tou XOUOyeAOU. YTIAPXEL UEYAAUTEPN OQVEKTIKOTNTA OTN N
CUUMTWON TOU XPWHATOC, YLa TiLo GWTELVO TAAYLO TOUEQ KL TILO OKOTEWVO Kuvodovta. H
Sladopd otn PwrtewvotnTa ENNPeAcE TOCOO TOUG OSOVTLATPOUG OCO KOL TOUG WN

OXETIKOUG HE TNV O0O80oVTIOTPLIKY €motnun. Mo Toug TEAEUTAIOUCG, Ol YUVOIKEG



avtiAndOnkav ta xapoyela ota omola uttnpxe Stadopd otn GWIEWVOTNTA, WG ALYOTEPO
alobnTika og oxéon HE Toug Avtpet. H nAkia twv odovtldtpwy Sev emnpéace, TO TWG
avtidapBavovral TG Sladopég ¢ GWTEwOTNTAG €vog mpdoBlou Sovtiol, otnv
alobntikn tou mpoowrou. Ot aocBevel¢ UIkpOTEPN nAlkiag, avtiAndOnkav tng mio
OKOTEWVEG aMayéG ot dwTevOTNTA, WG AlyoTtepo alobntikég. To 50% oplo avtiAnyng
ATOV ONUOVTIKA WUKPOTEPO O0TOUC 0dovTldTpouc. Yripée onuavtikn Stadopd oto 6plo
arnodoxng, METAEL TOU TUMOU Twv mapatnpntwv. OL odovtiatpol mapaATNPENTES,
spudavicav avénuévo mocootd Peudwv aAnbwv amavtioewy, Evavil Twv acbevwv. H
BaBuoloyia tng alobntikn Tou YapoyeAlou eudavics SLadOopETIKY KAUTUAN, CE ox€on
LLE TIC CUXVOTNTEG avTIANYNC Kal armodoxnG.

Tupnepacpata: Aladopeg otn dwtevoTNTA MPOCcBiWV SovTLwy, EMNPEATOUV CNUOAVTLIKA
NV oalobntikn Tou Yapoyelou, pe SLadOpPEeTIKO TPOMO OTO KEVIPLKO, TO MAAYLO R TO
Kuvodovta. Ma toug odovtldtpouc, n nAtkia kat to ¢pUAo Sev emMnPeAloUV GNAVTLIKA TNV
alebntikn tou YapodysAou, evw To avtiBeto cupPaivel otoug pn oXeTW{OUEVOUC UE T
odovtlatpikn mapatnpentés. Aladopég otn GwTewOTNTa, HETOEU TwV SUO KEVIPLKWY,
yivetat avektn oe Sladopetikd Babud petall odovtidtpwy kot acBevwv. H nAtkia kat to
dUA0 TwV MapatnENTWy, Tallel onUavilikd podo, otnv avtiAnPn tng Siadopdg otn
dwtewvotnTa.

KAwwkn onupaocia: H Swadopd oto xpwuo evog mpdcoBlou Sovilou ,emnpedlel tnv
alebntikn tou xauodyehou, pe Sladopetikd TPOMO yla kabe dovil. H alohdynon tng
aLoONTLKAG TOU XaPOYEAOU, CUMITANPWVEL TNV EKTIUNGN TNV onoia poadibouy, Ta opLa
avtiAnyng kat amodoxng, Ponbwvrtag otnv kaAUtepn avtilndn kot epunvela, tn
Sladopdc Tou XPWUOTOG, OTN KAWIKA Tpaypatikotnta. Ta opla avtiAnyng, Atav
ONUAVTIKA MLKPOTEPA amd Tta opla amodoxng. H afloAdynon tng atobntikng Ttou
XOLOYEAOU, CUUMANPWVEL TNV EKTIUNON TOU TPoodEPouv Ta Opla avtiAndng kat
arnodoyng, BonBwvtag otn kKaAUTEPN €pUnveia, TNG emidpacng tng Sladopds XpWHATOG
0oTn KAWLIKA TpayHatikotnta. Me outd TO TPOMO WMopoUV, Vo QVILMETWTLoBouv
npofAnuata, Onwg n UeyaAn ouxvotnta, Yeudwv aAnBwv aAmMAvVINOEWV KOl TO
OUOTNUATIKO opaApa mou Snuloupyeital, OTav oL TAPATNPNTEC YIVOVTOL EVALEPOL, Yla
Sladopd oto xpwua tTwv dopwv mou egetalouv. H Pnolakn mpooopoiwaon, Sitadopwv
OTO XpWUO TwV SOVTLWY, 0 avOpwWILVa TTOPTPALTO, ATMOTEAEL £val GNUAVTLIKO UNXAVIOUO,
yla tnv afloAdynon Twv oplakwyv Tuwv otn Sltadopd tou xpwpatog, dlaitepa otnv

EMOXN TWV HECWV KOWWVIKAG SIKTUWONG, OMOU ONUOVTIKO HEPOC TNG ETILKOWVWVIAG



mpayuotonoleital péow Pndlakwv elkovwy. Nap’ 6Aa autd, n Pndlakn npocopoiwan,
elval Pl TEXVLKA TTOU TTOPOUGCLALEL, TIEPLOPLOUOUC, EVAVTL TWV KALVIKWY ouvBnkwyv, otav

TO ATOTEAEGUOTO TIPETIEL VOL ETTEKTOO0UV 0TN KALVIKA TIPOAYHATIKOTNTA.

INFUENCE OF DIFFERENCE IN LIGHTNESS OF A SINGLE
ANTERIOR TOOTH IN SMILE ATTRACTIVENESS AND COLOR
PERCEPTION AMONG DENTISTS AND LAYPERSON

NTOVAS PANAGIOTIS

Introduction: A smile plays a major role in the assessment of facial attractiveness and in
the overall evaluation of a smiling person. Several studies have shown that poor dental
esthetics is considered to be less attractive overall, including social attractiveness. The
success of each restoration is heavily determined by the uniformity and color
resemblance, that they have while opposed to the adjacent teeth or restorations. The
perception of color in the space related to dentistry, is a complex phenomenon that
involves three factors: the observer, the illuminant and the object. It is well established
that dentistry employs mathematic equations, as a mean to ‘quantify’ color and
subsequently ‘calculate’ the color difference between two distinct surfaces. Digital
technology, using the computer-aided image manipulation, has been used in order to
investigate the impact of specific changes in dental appearance, without altering other
facial or smile characteristics. In order to interpret, color difference, usually
perceptibility and acceptability thresholds are estimated. Perceptibility threshold refers
to the smallest color difference, that can be detected by an observer. A 50:50%
perceptibility threshold, refers to the situation in which 50% of observers notice a
difference in color, between two objects while the other 50% notice no difference.
Accordingly, the difference in color that is acceptable for 50% of observers corresponds
to a 50:50% acceptability threshold. Except from these thresholds, the influence of color
difference in smile attractiveness is an important factor. However, the effect of the
discoloration of tooth types (central incisor, canine) on the overall facial attractiveness,
has not yet been investigated. Moreover, the association between perceptibility and

acceptability frequencies and smile attractiveness, still has not been evaluated.






Objectives. The first purpose of this study, was to evaluate the influence of lightness
difference, of a single anterior maxillary tooth on smile attractiveness, using the CIELAB
system on digital simulated facial portraits. The second aim was to assess the visual
perceptibility and acceptability thresholds, for lightness differences of a single maxillary
central incisor, and to investigate possible differences in these thresholds between the
type (i.e. dentists vs laypersons), the gender and the age, in order to estimate the
boundaries, within which a singled restoration prosthesis can remain undetectable or
with an acceptable difference compared to the remaining teeth of the smile. The third
purpose was to investigate the association between the attractiveness of the smile and
perceptibility and acceptability frequencies would be investigated.

Material & Methods: A series of images with varying lightness (L), were created by
altering the anterior teeth of a male Caucasian, on a frontal view of full-portrait image.
For each one of the three anterior teeth the shade was modified, to create 15 different
images, one image serving as the control and half with increased and half with
decreased lightness, were created by modifying digitally in each step 1 AL unit
(AL=AE=1). The images were presented in random order in a digital calibrated monitor.
160 participants (80 dentists, 80 laypersons) were instructed to fill out a questionnaire,
giving a score using a Visual Analog Scale and evaluating every image for a perceptibly or
an acceptable mismatch of central incisor color. All participants were screened using
Ishihara’s test for color deficiency, in order to ensure judgements validity in the
perceptibility and acceptability questions regarding the color changes.

Results: For central incisors difference in lightness, AL>1 negatively affected
attractiveness. There was a higher tolerance for lightness mismatch, when one lateral
incisor is lighter and the same applies when the canine was darker. Difference in
lightness affected smile attractiveness, both for dentists and laypersons. No difference
between males and females was observed for the dentists. For laypersons, females
perceived smiles with lightness difference, as significantly less attractive compared to
males. Dentist's age did not affect perception of smile attractiveness. Younger
laypersons perceived darker color, as less attractive. 50% perceptibility thresholds were
significant lower in dentists compared to laypersons. There was found a significant
difference, regarding 50% acceptability thresholds between the type of observer. Dentist
group presented a high false rate compared to layperson. Smile attractiveness score

presented a different curve, compared to perceptibility and acceptability frequencies.



Conclusion: Changes in lightness of a single anterior tooth significantly affected smile
attractiveness in a different way for the central vs lateral vs canine. For the dentists, age
and gender did not significantly affect smile perception, in contrast to laypeople.
Difference in lightness between the two central incisors, is tolerated with various
degrees among dentists and laypersons. The age and the gender of the observer plays
an important role in the perception of differences in lightness. Perceptibility thresholds
were significantly lower than acceptability thresholds. The assessment of smile
attractiveness complement the perceptibility and acceptability estimation, assisting in a
better interpretation, of the influence of color difference in clinical reality, overcoming
problems, as high false alarm rates and the bias that is created when the observers are
informed that they have to assess a difference in color. Digital simulation of differences
in the color of the teeth on human portraits, constitute a significant tool in order to
assess color difference thresholds, especially in the era of social media, where a major
part of communication is performed via digital images. However, image simulation, is a
technique that presents also limitations compared to in vivo circumstances, when the
results has to be expanded in the clinical reality.

Clinical significance: Lightness differences of a single anterior tooth affects smile
attractiveness, in an individualized way for each tooth. The assessment of smile
attractiveness complements the perceptibility and acceptability estimation of visual
thresholds, assisting in a better interpretation, of the influence of color difference in

clinical reality.



