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Sazetak

Uvod: Oduvijek se raspravljalo o tome 3to ¢ini dobru dentalnu estetiku, s obzirom na to da ona
moze varirati od osobe do osobe, ovisno o njezinu iskustvu i drustvenom okruzju. Zato se “zlatni
omjer” smatra vaznim kako bi se postigla estetika i skladan osmijeh. Svrha: Istrazivanjem se Ze-
lielo postici sljedece: odrediti prevalenciju “zlatnog omjera” vidljive Sirine na odabranom uzorku
pakistanske populacije; ispitati ima li spolnih razlika u stvarnim Sirinama gornjih prednjih zu-
ba; ustanoviti korisnost Levinove FI zubne ljestvice kao prediktora “zlatnog omjera”. Ispitanici i
postupci: Od stotinu pacijenata odabranih neprobabilistickim uzorkovanjem, samo je njih 44 bilo
ukljuceno u istrazivanje. Za mjerenje zuba stru¢njaci su se koristili zubnim modelima odabranih
ispitanika. Stvarna sirina (meziodistalna) mjerila se pomicnom mjerkom, a vidljiva (3irina maksi-
larnih frontalnih zuba gledano sprijeda) ljestvicom i mjerkom. Predicirana 3irina izracunavala se
koristenjem “zlatnog omjera” za gornji boc¢ni sjekuti¢ i gornji ocnjak. Nakon toga su podaci bili
statisticki analizirani (deskriptivna statistika, Pearsonov koeficijent korelacije, t-test). Rezultati:
Sezdeset i tri posto (63,6 %) uzorka (22 Zene i 6 muskaraca) odgovaralo je ljestvici “zlatnog omje-
ra” kad je rijec o vidljivoj Sirini gornjih prednjih zuba. Gledano sprijeda, vidljiva Sirina gornjih bo¢-
nih sjekutica iznosila je 75 posto stvarne sirine sredisnjih sjekutica (sredisnji sjekutic bio je refe-
rentni zub te je zato koristena stvarna $irina), a vidljiva Sirina ocnjaka bila je 61,3 posto (gotovo
“zlatni postotak™) vidljive 3irine bocnih sjekutica. Nije bilo vece spolne razlike u stvarnoj Sirini gor-
njih sredisnjih i bocnih sjekutica te o¢njaka. Zaklju¢ak: Zubna ljestvica FI moze biti korisna i do-
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bra pocetna tocka za predikciju “zlatnog omjera” kod 63 posto pakistanske populacije. Ipak, taj Kljuéne rijeci
se omjer ne bi se trebao smatrati odlu¢uju¢im ¢cimbenikom dentalne privlacnosti. To bi prije tre-  estetika, dentalna; sjekutici; o¢njaci;
bao biti raspon nego jedna vrijednost. Pakistan

Uvod

Zadaca stomatologa nije samo lijeciti, nego i odrzava-
ti estetiku. Prije nekoliko desetljeca izgled restauracija bio
je sekundaran i prednost se davala lije¢enju s dugotrajnim
uc¢inkom. Danas je, pak, pacijentima najvaznija estetska pri-
hvatljivost, $to stomatolozima znatno ograni¢ava odabir re-
staurativnih varijanti, osobito ako pacijentima manjkaju zu-
bi ili su im jako oSte¢eni (1).

Oduvijek se potanko raspravljalo o tome $to ¢ini do-
bru dentalnu estetiku, s obzirom na to da ona motze varirati
od osobe do osobe, ovisno o njezinu iskustvu i drustvenom
okruzju. Ipak, linija usnice, ravnina zuba, simetrija, boja i in-
cizalno poklapanje s linijom usnice, ostaju vazne odrednice
(2). Kako bi se postigla dopadljiva dentalna i facijalna esteti-
ka, uvijek se smatralo da vaznu ulogu u tome imaju veli¢ina

Introduction

The role of dental professionals in the modern era is not
just limited to therapy, but also to maintain esthetics. Sever-
al decades ago, the appearance of restorations was of second-
ary importance as long lasting treatment was the preferred
mode of cure. Today esthetic acceptability remains a primary
concern for patients which creates great difficulty for dentists
while considering restorative options, especially for patients
who have missing or badly damaged teeth (1).

There has always been a long argument regarding what
constitutes good dental esthetics, as it can vary from person
to person depending on personal experiences and social sur-
roundings. However, the lip line, alignment of teeth, sym-
metry, colour of teeth and incisal fit with the lip line, all re-
main important determinants (2). For achieving a pleasing
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i oblik prednjh gornjih zuba (3). Meziodistalna $irina smatra
se vaznijom od incizo-gingivalne duljine te je predmet veli-
ke rasprave kako predicirati Sirinu (4). Teorija “zlatnog omje-
ra’ moze pokazati kako se odreduje $irina sjekuti¢a mjeredi
njihovu duljinu. Takoder teoretski odreduje idealnu veli¢inu
zuba u njihovu medusobnom odnosu. Moze biti vrlo korisna
kao pocetna tocka za postizanje skladnog i estetski prihvatlji-
vog prednjeg segmenta.

Koncept “zlatnog omjera” fascinira znanstvenike, arhitek-
te i umjetnike viSe od 2400 godina. Premda je oduvijek po-
stojao u matematici i u fizickom svemiru, jos se ne zna to¢no
kada je otkriven i primijenjen. Grci su otkri¢e toga koncep-
ta pripisivali Pitagori ili njegovim ucenicima koji su zakljucili
da - kako bi nesto bilo lijepo - dijelovi toga trebaju biti u ide-
alnom omjeru. Tek oko 1900. godine americki matematicar
Mark Barr predstavio je zlatni omjer (zlatni rez) koristedi se za
to slovom @ iz grekog alfabeta (f1, prema Fidiji, grékom kipa-
ru koji ga je ¢esto rabio u svojem radu) (5). Idealan omjer za
estetski sklad bio bi od 0,618 prema 1,0 (6,7).

Lombardi je preporucio “zlatni omjer” kao vazno sred-
stvo koje pomaze stomatologu u predvidanju Sirine prednjih
zuba tijekom njihove restauracije (8). Levin (1978) je bio
originalni izumitelj u primjeni “zlatnog omjera” u dentalnoj
estetici. Ustanovio je da, ako se lice gleda sprijeda (vidljiva si-
rina), $irina sredi$njeg sjekutica treba biti u “zlatnom omje-
ru” sa $irinom bo¢nog sjekutica, a lateralni sjekuti¢ treba bi-
ti u “zlatnom omjeru” sa Sirinom oc¢njaka (9). Smatralo se
da takav omjer stvara odgovaraju¢u ravnotezu koja diktira
lije¢enje (10) i omogucuje estetski zadovoljavajuée osmije-
he (11,12).

U stomatologiji taj se koncept moze lako primijeniti,
osobito za prednje gornje zube (od o¢njaka do o¢njaka), za-
drzavajudi sredi$nji sjekuti¢ kao referentni. Stvarna (realna
meziodistalna) Sirina prednjih zuba, osobito o¢njaka, veca je
ako se mjeri meziodistalno nego vidljiva Sirina ( $irina zuba
kad se pacijent gleda sprijeda).

Ovo istrazivanje odreduje prevalenciju “zlatnog omjera”
na odabranom uzorku pakistanske populacije. To je prvo ta-
kvo istrazivanje u Pakistanu, jer za populaciju u toj zemlji ni-
smo nasli sli¢nih u stomatoloskoj literaturi.

Svtha rada je istraziti prevalenciju “zlatnog omjera” na
odabranom uzorku pakistanske populacije i primjenjivost
Levinove FI zubne ljestvice te odrediti spolne razlike.

Ispitanici i postupci

Uzorak
Uzorak od 100 pacijenata (50 muskaraca i 50 Zena) ko-
ji su posjecivali Stomatolosku kliniku Sveucilisne bolnice

Aga Khan (od ozujka 2008. do srpnja 2008.) procijenjen je

“Golden Proportion” in Visual Dental Smile

dental and facial esthetic, the size and the form of the max-
illary anterior teeth have always been considered to play an
important role (3). The mesio-distal width is suggested to be
more important then inciso-gingival length and it has been
a subject of great debate how the width should be predicted
(4). The theory of the golden ratio can show how to deter-
mine the width of the incisors by measuring their height. It
theoretically also determines the ideal size of the teeth in rela-
tion to each other. It can be very useful as a starting point in
achieving a harmonious and esthetic anterior segment.

The concept of Golden proportion has fascinated sci-
entists, architects and artists for more then 2,400 years. Al-
though it has always existed in mathematics and in the phys-
ical universe, it is still not known exactly when it was first
discovered and applied by mankind. The Greeks usually at-
tributed discovery of this concept to Pythagoras or his fol-
lowers who had come to the conclusion that in order to be
beautiful, the repeating units should ideally be in propor-
tion to one another. It was not until 1900s when an Ameri-
can mathematician named Mark Barr represented the Golden
Ratio by using a Greek symbol @ (phi, after Phidias, a Greek
artist who used it extensively in his work) (5). The ideal pro-
portion for esthetic harmony would be in the ratio of 0.618
to 1.0 (6,7).

Lombardi suggested the Golden proportion to be an im-
portant tool to help dentists in predicting the width of the
anterior teeth while restoring them (8). Levin (1978) was the
original innovator of the application of the golden propor-
tion to dental aesthetics who stated that when the face was
viewed from the front (apparent width), the width of the
central incisor should be in golden proportion to the width
of the lateral incisor and the lateral incisor should be in gold-
en proportion to the width of the canine (9). It has been
considered that the Golden proportion creates proper bal-
ance which dictates treatment (10) and develops esthetically
pleasing smiles (11, 12).

In dentistry, this concept can be applied easily especial-
ly for the upper anterior dentition (from canine to canine)
keeping the central incisor as a reference. The actual (real
mesiodistal) width of these teeth, especially of the canine,
is greater when measured mesiodistally than the apparent
width (width of the teeth when the patient is viewed from
the front).

The present study evaluates the prevalence of golden pro-
portion in a selected sample of Pakistani population. This
was the first research survey done in Pakistan, as we found no
similar dental literature for the Pakistani population.

Objectives: To study the prevalence of golden proportion
in a selected sample of Pakistani population and the applica-
bility of Dr. Levin’s Phi Dental Grid, and to determine gen-
der differences.

Materials and Methods

Study Sample

A sample of 100 patients (50 males and 50 females) vis-
iting the Dental clinic of the Aga Khan University Hospital
(March 2008-July 2008) was evaluated using non-probabil-
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kao uporaba neprobabilistickog (namjenskog) uzorkovanja.
Odabrani su samo oni s trajnom denticijom i bilateralno I.
klasom prema oc¢njaku. Raspon dobi bio je od 15 do 30 go-
dina. Kriterij za nesudjelovanje bio je: ortodontsko lijecenje
u anamnezi, kompresija prednjih zuba ili krunice te mosto-
vi u regiji prednjih zuba. Od ukupnog su broja 44 pacijen-
ta (32 zene i 12 muskaraca) zadovoljila uvjete i odabrani su
za istrazivanje. IstraZivanje je zapravo bilo opservacijska stu-
dija presjeka.

Prikupljanje podataka

Za mijerenja su se koristili zubni modeli odabranih is-
pitanika. Uzeti su im alginatni otisci (Zhermack, Njemac-
ka) i odliveni u tvrdoj sadri (ISO tip II, Crystacal R, Nje-
macka). Stvarna $irina (meziodistalna) mjerila se pomi¢nom
mjerkom (Muenchner model Dentarum, Njemacka). Mezi-
odistalne $irine (stvarne Sirine) sredisnjih i bo¢nih sjekuti¢a
te o¢njaka mijerile su se s labijalne strane pomi¢nom mjer-
kom s o$trim krakovima namjestenima izmedu najsirih to-
¢aka svakog zuba.

Vidljiva $irina ( maksilarnih prednjih zuba gledano spri-
jeda) mjerena je zubnom ljestvicom FI (Slika 1.). Model se
stavljao na zubnu ljestvicu i gledao sprijeda nakon $to je bio
postavljen u razini oka. Sirine pojedinog zuba vidljive iz tog
polozaja obiljezene su grafitnom olovkom te izmjerene istom
pomi¢nom mjerkom (Slika 1.).

Predicirana $irina izraunavala se formulom “latnog
omjera’ zadrzavajudi stvarnu $irinu sredisnjeg sjekutica kao
referenciju. Primjerice, ako znamo $irinu sredi$njeg sjekutica
(8 mm), vidljiva Sirina bo¢nog sjekuti¢a moze se lako pred-
vidjeti mnozenjem Sirine sredi$njeg sjekuti¢a s 0,618 ili dije-
lienjem s 1,618 [(primjerice, vidljiva Sirina bo¢nog sjekuti-
¢a =8 mmx 0,618 = 5 mm; vidljiva $irina o¢njaka = vidljiva
Sirina bo¢nog sjekuti¢a x zlatni omjer: (5 mm x 0,618 = 3
mm)].

Nije bilo razlike izmedu prednjih gornjih zuba lijeve i de-
sne strane (p>0,05). Zato su srednje vrijednosti izmedu obiju
strana uzete za statisticku analizu.

Modeli su postavljani na zubnu ljestvicu FI, gledani spri-
jeda u razini oka te ocjenjivani kao ,da“ ako su zubi odgo-
varali referentnim linijama povuc¢enima na ljestvici, ili kao
,ne“ ako nisu.

Analiza podataka

Izratunavale su se distribucije frekvencija ispitanika. Do-
bivene su srednje vrijednosti (x) i standardne devijacije (SD)
mjerenih Sirina zuba. Pearsonov koeficijent korelacije izratu-
nat je kako bi se otkrila linearna povezanost izmedu stvarne
sirine (kontakenih to¢aka), Sirine predicirane prema formuli
“latnog omjera” (gledano sprijeda) i vidljive Sirine (oznace-
ne na ljestvici, gledano sprijeda). Odabrana je razina pouz-
danosti od 0,01.

“Zlatni omjer” vidljivoga zubnog osmijeha

ity (purposive sampling). Only those patients were selected
who had permanent dentition and bilateral class I canine.
The age range of the study sample was 15-30 years. The ex-
clusion criterion was: having any orthodontic treatment his-
tory, or anterior teeth crowding, or having crown restora-
tions or bridge works in the region of anterior teeth. There
were 44 patients (32 females and 12 males) who fulfilled the
inclusion criteria and were selected for the study. The study
design was cross sectional and descriptive.

Data Collection

The dental casts of the selected individuals were used for
the measurements. Alginate impressions were made (Zher-
mack, Germany) and were poured in the hard stone (ISO
type II, Crystacal R, Germany) Actual width (mesiodistal
width) was measured using vernier calipers (Munchner mod-
el Dentarum, Germany). Mesiodistal widths (actual width)
of central incisors, lateral incisors and canines were measured
from the labial side using a sharp beaked vernier caliper posi-
tioned between the widest points of each tooth.

Apparent width (width of maxillary frontal teeth viewed
from the front) was measured by means of a phi dental grid
(Fig. 1). The cast was placed on a dental grid and was viewed
from the front with the cast positioned at the eye level. The
widths of each individual tooth visible from this view were
marked with a lead pencil and were then measuerd using the
same vernier calliper (Munchner model Dentarum, Germa-
ny) (Fig. 1).

Predicted width was calculated using Golden proportion
formula keeping the actual width of central incisor as the ref-
erence. For example, if we know the width of the central inci-
sor (8 mm), the apparent width of the lateral incisor can eas-
ily be predicted by multiplying the width of central by 0.618
or divide it with 1.618 [(eg. Apparent width of lateral inci-
sor =8 mm x 0.618 = 5 mm; Apparent width of canine = ap-
parent width of lateral incisor x golden proportion: (5 mm x
0.618 = 3 mm)].

There was no difference between the left and the right
side maxillary frontal teeth (p>0.05). Therefore mean values
between the left and the right side was taken for statistical
analysis.

The casts were also placed on a Phi dental grid and were
viewed from the front keeping them at eye level and were
graded as yes if the teeth were fitting the reference lines
drawn on the grid or no if not.

Data Analysis

Frequency distribution of the subjects were calculated.
Mean values (x) and Standard Deviations (SD) of the mea-
sured tooth widths were obtained. Pearson’s Correlation Co-
efficient was calculated to reveal linear association among the
actual (contact-contact) width, predicted width upon the
Golden proportion formula (when viewed from the front)
and visibly apparent (grid-marked) width (viewed from the
front). The level of significance was set at 0.01.



Umer et al.

Rezultati

Nakon primjene formule “zlatnog omjera” na prednje
maksilarne zube gledane sprijeda (vidljiva $irina), 63,6 po-
sto ispitanika (22 Zene i 6 muskaraca) odgovaralo je Levino-
voj FI zubnoj ljestvici, a 36,4 posto (10 Zena i 6 muskaraca)
nije odgovaralo (Slika 1).

Srednje vrijednosti i standardne devijacije stvarnih Sirina,
“flatnih” (prediciranih) $irina i vidljivih (oznacenih) Sirina
prednjih maksilarnih zuba, nalaze se na Tablici 1. Koeficijenti
korelacije izmedu stvarnih $irina, “zlatnih” (prediciranih) $i-
rina i vidljivih (oznacenih) $irina za bocne sjekutice predstav-
ljeni su na Tablici 2. te za o¢njake u Tablici 3. Tu je prona-
dena statisticki znacajna korelacija izmedu stvarne i vidljive
sirine (r=0,491, p<0,01) te izmedu predicirane (zlatne) $irine
i stvarne Sirine (r=0,462; p<0,01) za bo¢ni gornji sjekuti¢, a
nije bilo znatne korelacije izmedu “zlatne” (predicirane) i vid-
ljive $irine istog zuba. Nije bilo vece korelacije izmedu bilo
koje mjerene ili predicirane $irine za maksilarni o¢njak.

Gledano sprijeda, vidljiva je $irina bo¢nih maksilarnih
sjekuti¢a 75 posto stvarne $irine sredi$njeg sjekutica te da je
vidljiva Sirina o¢njaka 61,3 posto (zlatni postotak) vidljive $i-
rine bo¢nog sjekutic¢a, Slika 2.
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Results

After applying the formula of golden proportion to the
maxillary frontal teeth viewed from the front (apparent
width), 63.6% subjects (22 females and 6 males) fitted, and
36.4% (10 females and 6 males) did not fit Levin’s Phi den-
tal grid (Figure 1).

The mean values and standard deviations of actual widths,
golden (predicted) widths and apparent (marked) widths of
the maxillary frontal teeth are presented in Table 1. Correla-
tion coefficients between the actual widths, golden (predict-
ed) widths and apparent (marked) widths for the lateral inci-
sor are presented in the Table 2 and for the canine in the Table
3. There was a statistically significant correlation between the
actual width and the apparent width (r=0.491, p<0.01), and
between the predicted (golden) width and the actual width
(r=0.462; p<0.01) for the lateral maxillary incisor, while there
was no significant correlation between the Golden (predicted)
and the apparent width of the same tooth, Figure 2. There was
no significant correlation between any of the measured or pre-
dicted widths for the maxillary canine.

When viewed from the front, the apparent width of max-
illary lateral incisor was found to be 75% of the apparent

Slika 1. Spolna raspodjela ispitanika prema Levinovoj Fl zubnoj
ljestvici

Figure 1 Gender distribution according to the fit of predicted
Levin’s Phi Grid

Tablica 1. Srednje vrijednosti i standardne devijacije stvarnih, “zlatnih” (prediciranih) i vidljivih 3irina sredisnjih i bocnih sjekutica te ocnjaka.

Table 1
canines

Mean values and standard deviations of the Actual, Apparent and Predicted widths of the central incisors, lateral incisors and
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Stvarna $irina ® Actual width
(mean + std)

Zlatna (predicirana) $irina
Golden (predicted) width
(mean + std)

Vidljiva (oznacena) Sirina
Apparent (marked) width
(mean + std)

Referentna = stvarna §irina ¢

Sredisnji sjekuti¢ ¢ Central Incisor 8.94 +0.55 Reference = actual width 8.86 +0.54
Bocni sjekuti¢ ¢ Lateral Incisor 6.90 +0.60 5.52 £0.34 6.31 +0.75
O¢njak  Canine 7.89 +0.63 3.41 £0.21 3.80 £0.82

Tablica 2. Korelacije - bo¢ni sjekutic

Table2  Correlation - Lateral Incisor
e . Zlatna (predicirana) Sirina Vidljiva (oznadena) $irina
Stvarna Sirina * Actual width Golden (predicted) width Apparent (marked) width
e . 0.462 0.491
Stvarna Sirina ® Actual width (P=0.002) * (P=0.001) *
Zlatna (predicirana) $irina ® 0.002
Golden (predicted) width (P-value 0.98)
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Tablica 3. Korelacije - o¢njak

“Zlatni omjer” vidljivoga zubnog osmijeha

Table3  Correlation - Canine
v . . Zlatna (predicirana) $irina Vidljiva (oznadena) $irina ¢
Stvarna Sirina * Actual width Golden (predicted) width Apparent (marked) width
I . 0.23 -0.122
Stvarna $irina ¢ Actual width (P=0.13) (P = 0.43)
Zlatna (predicirana) $irina ® -0.21
Golden (predicted) width (P=0.17)
Tablica 4. Srednje vrijednosti i standardne devijacije Muskarci / Males Zene | Females
sirina maksilarnih sredisnjih i bocnih sjekutica n=12 n=32
te o¢njaka prema spolu (mm) (mm)
Table 4  Gender mean values and standard deviations e . .
of the widths of the central maxillary incisor, Srediénji sjekuti¢ / Central incisor 9.2+ 0.54 8.84 +0.53
the lateral maxillary incisor and the maxillary ~ Bo¢ni sjekuti¢ / Lateral incisor 6.84 £0.52 6.92 + 0.64
Sanine Oc¢njak / Canine 8.07 +0.57 7.82 +0.65

Nije bilo znatne spolne razlike u $irinama sredi$njih
maksilarnih sjekutiéa, bo¢nih sjekutica i o¢njaka, Tablica 2,

(p>0,05).

Rasprava

Rezultati istrazivanja pokazuju da je “zlatni omjer” naden
na 63,6 posto uzorka populacije kada su prednji maksilar-
ni zubi gledani sprijeda. To podupiru studije Onga (2006.)
i Mahshida (2004.) koji su takoder istaknuli da incidenci-
ja “zlatnog omjera” nije bila odlu¢ujuca za dentalnu privla¢-
nost (18, 19).

Gillen i suradnici su, rabe¢i zubne modele za mjerenje
“zlatnog omjera”, dokazali da ga rijetko tko ima (uzorak se
sastojao od 54 ispitanika) (20). U drugim je istraZivanjima
takoder istaknuto da je frekvencija “zlatnog omjera” dosta
niska kod oku ugodnih osmijeha (21). Nema dokaza koji bi
upudivali na to da taj omjer treba uzeti u obzir kao idealan
estetski standard ako se trebaju nadomjestiti bo¢ni sjekutiéi

Slika 2. Zubni modelizubna ljestvica Fi
Figure 2 Dental Cast and Phi Dental Grid

width of the central incisors actual width and it was also
found that the canine’s apparent width was 61.3% (golden
percentage) of the lateral incisor’s apparent width.

There was no significant gender difference considering
the widths of central maxillary incisors, lateral incisors, and
canines, Table 4 (p>0.05).

Discussion

The results of our study reveal that golden proportion
was found in 63.6% of the sample population when max-
illary frontal teeth had been viewed from the front. This is
supported by the studies of Ong (2006) and Mahshid (2004)
who also found that the incidence of the golden proportion
had not been a decisive factor of determining dental attrac-
tiveness (18, 19).

Gillen et al. showed that golden proportion was rarely
observed (the sample consisted of 54 individuals) (20) us-
ing dental casts to measure golden proportion. Other stud-
ies have also found that the frequency of the golden propor-
tion in agreeable smiles was quite low (21). There has been
no evidence to suggest that the golden proportion should be
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(22). Mi smo kod naseg uzorka nasli varijacije u izmjerenom
“Zlatnom omjeru”. Woelfelovo istrazivanje (2002.) takoder je
pokazalo da “zlatni omjer” nije uvijek uocljiv i da su ceste va-
rijacije (23). Na osnovi rezultata dobivenih u nasem istrazi-
vanju i onih iz literature (20-23), mozemo zakljuditi da “zlat-
ni omjer” ne bi trebao biti jedinstvena vrijednost, nego bi
radije trebalo uzeti u obzir raspon. Ahmed (2005.) je ustvr-
dio da “zlatni omjer” moze biti dobra pocetna tocka kako bi
se postigli zadovoljavajui estetski rezultati, ali da moze biti
prihvatljiv bilo koji omjer od 0,6 do 0,8 (4).

No, Preston je u sli¢cnom istrazivanju pregledao ukupno
58 zubnih modela studenata stomatologije i pokusao odre-
diti ucestalost “zlatnog omjera”. Kad je gledao modele sprije-
da (vidljiva $irina), zakljudio je da je u “zlatnom omjeru” sa-
mo 17 posto sredisnjih maksilarnih sjekuti¢a prema bo¢nim
sjekuti¢ima i 0 posto bo¢nih sjekuti¢a prema o¢njacima. Ta-
koder je predlozio da bo¢ni sjekuti¢i budu 66 posto uzi od
sredi$njih i da o¢njaci trebaju biti 84 posto uzi od bo¢nih sje-
kuti¢a kad se gledaju sprijeda. Isticao je da, premda navedene
vrijednosti mogu omoguditi estetski zadovoljavajudi rezultat,
to nisu prirodni omjeri (24). U nasem istrazivanju pronasli
smo da je bo¢ni gorniji sjekuti¢ 75 posto sredi$njeg sjekutica,
a o¢njak 61,3 posto (gotovo “zlatni omjer”) bo¢nog sjekutica
kad se gledaju sprijeda.

Rosenstiel (2000.) je istrazivao kako na estetske preferen-
cije stomatologa, kad je rije¢ o prednjim maksilarnim zubi-
ma, utjecu razlicite proporcije i ustanovio da se prednost da-
vala omjeru od 80 posto kad su gledani kratki ili vrlo kratki
zubi, a “Zlatnom omjeru” kad su gledani vrlo dugi zubi (25).

Pregled literature otkriva da “zlatni omjer” utjece na per-
cepciju ljepote (13). No, u etni¢ki razlic¢itim populacijama
incidencija moze biti razli¢ita, jer su odnosi veli¢ina zuba
medu zubnim lukovima populacijski i spolno specifi¢ni (14-
16). Neki autori smatraju da spol nema velik utjecaj kad se
primjenjuje “zlatni omjer”, ali da se trebaju uzeti u obzir et-
nicke razlike kako bi se odredili to¢no oni postotci koji su
doista zlatni (17). Premda je u nasem istrazivanju broj oda-
branih muskaraca bio vrlo mali (n=12) (zbog ¢injenice da
su morali ispuniti uvjete za uklju¢ivanje u istrazivanje), us-
poredba je pokazala da nema vece spolne razlike u srednjim
meziodistalnim $irinama sredis$njih i bocnih sjekuti¢a te o¢-
njaka (stvarne $irine). No, Hasanreisoglu i suradnici istrazi-
vali su postojanost u $irini prednjih zuba u turskoj populaciji
i pronasli da dimenzije sredi$njih sjekutica i o¢njaka variraju
ovisno o spolu te da nema “zlatnog omjera” ni bilo koje dru-
ge rekurentne proporcije na zubima (26).

Trebalo bi poduzeti nova istrazivanja na veéem uzorku s
podjednakim brojem muskaraca i Zena kako bi se usporedi-
lo postoji li bilo kakva spolna razlika u Sirinama sredisnjih i
bo¢nih sjekuti¢a te oénjaka u populaciji koja pripada azij-
skom etnicitetu.

Ali Fayyad je istaknuo kako je teorija “zlatnog omjera”
mozda moguca u povezivanju uzastopnih Sirina prednjih
gornjih zuba, ako se postotci prilagode etnickoj pripadno-
sti populacije (17).

Uzimajuéi u obzir njegovo stajaliSte, proveli smo ovo
istrazivanje kao preliminarno za “zlatni omjer” u Pakistanu.
Prema na$im spoznajama, to jo$ nije detaljnije istrazeno u
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considered the ideal esthetic standard when creating space
for the replacement of the missing lateral incisors (22). We
found variations in our study sample in terms of the measure-
ments of golden proportion. The study of Woelfel (2002) al-
so showed that Golden Proportion had not always been evi-
dent and variations had been frequently observed (23). Based
on the results obtained in our study and on the results from
the literature (20-23), we can come to the point that Golden
Proportion should not be a single value but rather a range.
Ahmed (2005) stated that golden ratio can be a good starting
point in order to get aesthetically pleasing results, however
any ratio of 0.6-0.8 may be esthetically acceptable (4).

However, Preston in a similar study examined a total of
58 dental students’ dental casts and tried to determine the
frequency of golden proportion. When observing the casts
from the front (apparent width), he found only 17% of max-
illary central incisors to lateral incisors and 0% of lateral inci-
sors to canines to be in golden proportion. He also suggested
that lateral incisors should be 66% narrower then the central
and that the canines should be 84% narrower then lateral in-
cisors when viewed from the front. He argued that although
the advocated ratios may provide a result that is esthetically
pleasing, they are not the ratios found in nature (24). In our
study we found the maxillary lateral incisor to be 75% of the
central incisor and the canine to be 61.3% (golden) of the
lateral incisor when viewed from the front.

Rosenstiel (2000) studied dentists’ esthetic preferences of
the maxillary anterior teeth as influenced by different pro-
portions and he found that 80 percent proportion was pre-
ferred when viewing short or very short teeth, and the golden
proportion was preferred when viewing very tall teeth (25).

Review of literature reveals that Golden proportion influ-
ences the perception of beauty (13). However, the incidence
of the Golden Proportion may be different for various ethnic
populations as inter-arch tooth size relationships are popu-
lation and gender specific (14-16). Some authors also argue
that gender has no significant effect when the golden propor-
tion is applied, but ethnic differences should be considered
to determine exactly those percentages that are really gold-
en (17). Although the selected number of males in our study
sample was quite small (n=12) compared to females (n=32)
(due to the fact that they had fulfilled the inclusion criteria),
the comparison showed that there was no significant gender
difference in the mean mesiodistal widths of central incisors,
lateral incisors and canines (actual widths). However, Hasan-
reisoglu et al. studied consistency in width of anterior teeth
amongst Turkish population and he found that the dimen-
sions of the central incisors and canines varied by gender and
that neither golden proportion nor any other recurrent pro-
portions were present in the teeth (26).

New studies on a larger sample with equal distribution
of males and females should be made to compare if any gen-
der difference really exist considering widths of central inci-
sors, lateral incisors and canines of the population belonging
to the Asian ethnicity.

Ali Fayyad suggested that the golden theory seemed to be
applicable to relate the successive widths of the maxillary ante-
rior teeth if percentages were adjusted taking into consideration
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drugim zemljama u Aziji. Kako u razli¢itim populacijama
mogu postojati mnogobrojni ¢imbenici, ogranicenja i pro-
porcije ovisno o etnicitetu i spolu, trebalo bi u ve¢oj studiji
o azijskoj populaciji ustanoviti varijacije u velicini zuba, nji-
hovu obliku i rasporedu te incidenciji “zlatnog omjera”. To
¢e klini¢arima omoguciti da bolje i lakse osmisle plan lijece-
nja, uzimajuéi u obzir estetske zahtjeve pacijenata iz odrede-
noga etniciteta.

Zakljucak

Zubna ljestvica FI moze biti korisna i dobra pocetna to¢-
ka za predvidanje “zlatnog omjera” kod 63 posto pakistanske
populacije. Ipak, taj se omjer ne bi trebao smatrati odlu¢uju-
¢im ¢imbenikom u odredivanju dentalne privlacnosti.
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“Zlatni omjer” vidljivoga zubnog osmijeha

the ethnicity of the population (17). Considering his viewpoint,
we conducted this study as a preliminary research considering
the golden proportion in Pakistan. To our knowledge, this ar-
ea has also not yet been explored extensively by other countries
falling in the Asian region. As numerous factors, limitations,
and proportions may exist in all types of population based on
their ethnicity and gender, a larger study should be administered
on the Asian population to establish the variations in tooth size,
shape, alignment and the incidence of Golden proportion. This
will enable the clinicians’ better understanding and designing or
facilitating the “treatment plan phase” while considering the es-
thetic desires of patients belonging to a particular ethnicity.

Conclusion

Phi Dental Grid can be useful tool and a good starting
point to predict golden proportion in 63% of the Pakistani
population. However, golden proportion should not be con-
sidered as a decisive factor of determining dental attractive-
ness. It should be a range rather then a single value.
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Introduction: It has always been argued as to what constitutes good dental esthetics, as it can
vary from person to person depending on personal experiences and social surroundings. Golden
proportion has been stated to be an important tool for achieving esthetics and harmony in smile.
Objectives: The aim of this study was to find out prevalence of golden proportion of the apparent
width in a selected sample of Pakistani population, to examine if there is gender difference con-
sidering actual maxillary frontal teeth widths, to determine the usefulness of Levin’s Phi Dental
Grid as a predictor of golden proportion. Material and Method: From one hundred patients eval-
uated using non-probability sampling, only 44 were included in the study. Dental casts of the
selected individuals were used for teeth measurement. The actual width (measured mesiodis-
tal width) was measured using vernier caliper, the apparent width (width of the maxillary fron-
tal teeth when viewed from the front) was measured using the grid and the caliper, and the pre-
dicted width was calculated using the Golden proportion for the maxillary lateral incisor and the
maxillary canine. Data was subjected to statistical analysis (descriptive statistics, Pearson’s coefi-
cient of correlation, t-test). Results: Sixty three percent of the sample (22 females and 6 males)
fitted the scale of golden proportion considering the apparent width of the maxillary frontal teeth.
When viewed from the front, maxillary lateral incisor’s apparent width was 75% of the central in-
cisor’s actual width (central incisor was reference tooth therefore actual width was used) and the
canine’s apparent width was 61.3% (almost golden percentage) of the lateral incisor’s apparent
width. There was no significant gender difference for the actual widths of the maxillary central
incisors, lateral incisors and canines. Conclusion: Phi Dental Grid can be useful tool and a good
starting point to predict golden proportion in 63% of the Pakistani population. However, golden
proportion should not be considered as a decisive factor of determining dental attractiveness. It
should be a range rather then a single value.
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